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Before  a  single  "Packard  30"  was  delivered  four  cars 
were  driven  50,000  miles,  including  the  Detroit- 
Chicago-Detroit  run  of  606  miles  in  20^  hours 
and  the  work  of  the   Glidden   Tour  patrol  car^ 
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^WHAT    WAS    THE    EQUIPMENT    OF     EVERY 
^R    IN    THE   VANDERBILT    CUP    TRIALS? 

'  WHAT  WILL  BE  THE  EQUIPMENT  OF  EVERY 
lAMERICAN  CAR  IN  THE  VANDERBILT  CUP 
I  RACE  ? 


^^cF^^  Tires 

ON    ALL   OF   THEM. 

Could  there  possibly  be  an  endorsement  more  deeply 
significant? 

Did  you  notice  what  Le  Blon  said? 

"Positively  the  finest  tires  I  ever  rode  on." 

Or  what  Caillois  said? 

"I  never  dreamed  that  tires  could  be  so  fine." 

The  record  Diamond  tires  made  in  the  trials  is  the  foundation 
of  these  enthusiastic  expressions  from  the  great  French  drivers  and 
from  others.      It  has  never  been  equaled  in  any  country. 

We  have  a  folder  just  off  the  press  giving  the  complete  tire 
history  of  the  cup  trials  that  we'll  be  glad  to  send  you. 
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Akron,  Ohio 

r^^ = 


\  5  a  9  f> 


/ 


,,-^'llH)6. 


r 


^R 


!^ 


I^O  T.  H.  PU.>Llr/rlLD. 


5^9ft 


Horseless  A^ 


-TT" 


Volume  it 


JANUARY   3,   1906 


Number  i 


mmwM 


GET  STARTED  RIGHT 


Ever  hear  of  a  man  selling  a  good,  big  car  and  buying  a  cheaper 
one    instead? 

But  you  know  of  many  who  have  disposed  of  their  cheap  cars  and 
bought    better   ones. 

So    the*  tendency   is   all    one   way.      All   the   experienced   motorists 
(who  have  had  cheap  cars)  seem  to  be  doing  the  same  thing. 
And  there's  the  best  of  reasons  for  it. 
The  cheap  car  isn't  cheap  at  all.     It  only  looks  cheap. 
The  cheap  car  is  an  expensive  proposition  before  you  get  through 
,    with    it. 

j        Ask  anyon3|of  experience  about  his  repair  bills,  his  delays  on  the 
road,   his  agonies  ii*  hill  climbing,   his  humiliation  over  limited   pas- 
\  scnger  capacity,  under-powered  motor,   cheap  materials,   etc.,  etc. 
And  benefit  by  his  experience— START  RIGHT. 
Why  waste  your  first  season's  enjoyment  and  a  wad  of  money? 
Buy  a  good  car  FIRST.     It's  just  as  easy  to  run;  it  doesn't  make 
you   sorry   every  time  you  try  to  use  it,   and   it  costs  many,   many 
dollars  less  in  use  for  repairs,   and  so  on. 


Besides,  a  good  car,  like  the  WINTON  MODEL  K,  gives  you  a 
prestige  and  an  enjoyment  that  a  cheap  car  never  could  and  never 
will. 

The  WINTON  MODEL  K  costs  $2,500  new,  and  you  are  done 
paying    for    it   then. 

Tested  materials;  ground  cylinders,  pistons  and  bearings;  the 
"Shooting"  oiler;  ignition  that  starts  the  motor  from  the  scat; 
velvety,  non-jar,  non-breakable  transmission;  patented  and  exclusive 
Twin  springs  and  Pneumatic  governor;  a  car  of  dashing  style — 
these  are  the  things  that  make  the  WINTON  MODEL  K  worth 
$3f50o    or    more. 

Yet  we  sell  it  at  $2,500  because,  with  our  perfected  manufacturing 
methods,   we  can   do  so   at  a   profit. 

When  you  investigate  the  WINTON  MODEL  K—at  the  New 
York  Show  or  elsewhere — you'll  agree  that  it  is  all  that  a  good  car 
should    be. 

Volume  I  of  "Automobiles  Dissected"  (free  on  request)  gives  the 
inside    facts. 


The    Winton     Motor    Carriage    Co. 

ember  <A,  L,  A,  M»  We  shall  exhibit  in  New  York  at  the  Madison  Square  Garden  Show  only,  January  i:j-2(),  1906.  k 


Copyright,  1905,  by  E.  P.  Ingersoll. 


The  Simplest  Engine  in  the  World 

THE  TWO=CYCLE    ELMORE 

When  you  understand  that  the  two  cycle  Elmore  engine  does  away  with  i8  to  20  parts  on  each  of  the  four 
cylinders,  and  absolutely  eliminates  all  inlet  and  exhaust  valves,  with  their  attendant  mechanism,  you'll  agree  with 
us.  won't  you,  that  this  is  the  simplest  engine  in  the  world? 

Do  we  need  to  point  out  that  this  also  reduces  the  cost  of  operation  and  up-keep  to  the  minimum,  and  makes 
the  Elmore  the  most  economical  as  well  as  the  simplest  engine  in  the  world? 

From  whatever  standpoint  you  examine  the  two  cycle  Elmore,  equally  impressive  and  sensational  features  pre- 
sent themselves.  The  four  cylinder  car  produces  approximately  as  much  power  as  would  eight  cylinders  of  the 
four  cycle  type — produces  it  in  a  continuous  and  unbroken  application  that  will  carry  the  car  indefinitely  on  the 
high  speed  under  any  and  all  road  conditions. 

Again,  it  is  the  most  successful  self-starting  engine  in  the  world.  Again,  you  can  cut  out  one,  two  or  three  cylin- 
ders at  will  with  both  spark  and  gasoline.  With  one  cylinder  cut  out  the  difference  is  imperceptible  except  in 
speed;   with   two  cut   out — barely   noticeable.     Do  you   see   the  economy  of  this? 

Again,  you  can  throttle  the  Elmore  Engine  on  the  high  speed  down  to  two  miles  an  hour.  Again,  the  Elmore 
will  take  a  16  per  cent,  grade  on  the  high  speed  with  approximately  as  much  ease  as  it  travels  on  the  level  road. 

It  starts  with  a  smooth,  gliding  motion  that  is  delightful,  and  dips  down  and  over  uneven  spots  with  a  mini- 
mum of  jolt  or  jar. 

The  four  cylinder  Elmore  at  $2,500.00,  and  the  two  cylinder  Elmore  at  $1,500.00  are  two  cars  whose  manifold 
exclusive  features  demand  your  most  serious  consideration.  Learn  all  the  wonders  of  the  two  cycle  type  by  get- 
ting in  touch  with  the  nearest  Elmore  agent  or  by  writing  for  our  new  descriptive  catalogue  and  books  of  in- 
formation. 


THE  ELMORE  MFG.  CO., 


1004  Amanda  Street,  Clyde,  Ohio 


Members  A.  L,  A.  M. 


DOCTOR'S 
STANHOPE 

1:2-10  H.  R.,  $1,'400 


Jos.  E.  Root.  M.  D. 
No.  67  Pearl  St.,  Hartford.  Conn. 

Dece.mbek  12.  1905. 
Mr.  Sc/iii//,  Manager  £.  //.   T.  Co.: 

Dear  Sir — I  thought  it  might  be  of  interest  to  you  to  know 
how  my  "Doctor's  Stanhope"  was  progressing. 

I  am  pleased  to  voluntarily  state  that  it  is  'way  beyond  my 
expectations,  high  as  they  were.  You  understand  I'm  a 
"greenhorn"  at  running  a  motor  car,  and  it's  pulled  me  every 
day  in  town  and  out,  on  my  profe^ional  rounds,  always  brings 
me  home— never  had  to  go  to  a  garage  or  repair  shop  for 
adjustments,  etc.,  goes  through  the  cold  and  snow  (the 
latter  with  chains  on)  just  the  .same.  It  continues  to  ride 
as  easy  and  warm  as  a  hack.  My  total  running  expenses  for 
my  first  month,  ending  December  8th,  were  $S.86.  Upwards 
of  six  hundred  (600)  miles  were  covered. 

Thanking  you  for  furnishing  me  with  such  a  competent, 
durable  and  elegant  machine.  1  am, 

Yours,  etc.,  Joseph  E.  Root,  M.  D. 


The  E.  H.  V.  CO.,  Middletown,  Conn. 
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By  Joseph  Tracy. 
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FANS. 

The  prevailing  type  of  fan  is  of  the  four 
blade,  belt  driven  variety.  Adjusting  the 
fan  to  take  up  the  slack  of  the  belt  is  ac- 
complished in  many  ways.  An  idler 
pressed  by  a  spring  on  the  fan  belt  is  very 
common.  The  fans  are  usually  driven  from 
the  crank  shaft  nearly  always  by  flat  belts. 
There  are  a  few  cars  which  have  fans  in 
the  flywheel,  as  well  as  behind  the  radiator. 
There  are  also  some  cars  having  thermo- 
siphon  cooling,  which  do  not  use  any  fan. 

MOTORS. 

Cylinders  are  cast  in  pairs  and  individual 
cylinders  seem  to  be  about  equally  numer- 
ous. There  seems  to  be  a  growing  ten- 
dency, when  the  cylinders  are  cast  in  pairs, 
to  separate  the  barrels  below  the  water 
jacket.  Six  bolts  are  usually  employed  to 
hold  down  a  pair  of  cylinders  and  four 
bolts  to  hold  down  individual  cylinders, 
although  on  a  few  of  the  larger  cars  as 
many  as  eight  bolts  are  used  on  individual 
cylinders. 

Instead  of  casting  the  cylinders  solid 
throughout,  many  build*ers  leave  a  large 
opening  on  the  top  of  the  water  jacket, 
through  which  the  core  is  removed,  and 
which  is  usually  closed  by  a  polished  brass 
plaee.  The  caps  over  the  valve  chambers 
are  in  most  motors  screwed  in  by  means 
of  hexagon  wrenches,  which  fit  the  plug 
either  externally  or  internally. 

Cylinder  heads  and  cylinders  are  without 
exception  cast  integral.  To  the  writer's 
knowledge  there  is  not  one  car  at  the  ex- 
position which  has  separate  cylinder  heads. 
Sheet  metal  water  jackets  of  brass  or  cop- 
per are  not  in.  evidence  on  any  of  the  cars, 
although  fitted  by  a  few  of  the  companies 
who  build  motors  alone.  It  is  the  general 
practice  to  have  the  cooling  water  from  the 
pump  enter  the  jacket  between  the  exhaust 
valve  chambers  from  tmderneath,  and  to 
leave  the  jackets  at  the  tops  of  the  cylin- 
ders between  the  inlet  valve  chambers. 
The  exhaust  pipe  in  most  of  the  cars  is  a 
single  pipe  of  large  diameter,  into  which 
are  branched  the  separate  exhaust  pipes 
from  each  cylinder. 

Mufflers  are  apparently  not  much  larger 
in  diameter  than  they  have  been  in  the 
past,  and  are  very  generally  swung  across 
the  car  near  the  rear  of  the  chassis.  Much 
greater  attention  has  been  ^ven  to  carrying 
the  exhaust  pipe  in  such  a  way  that  it  will 
be  well  removed  from  wood,  water  or  gas- 
oline pipes;  also  to  the  fastenings  which 
hold  the  muffler  on  the -frame. 

Many  of  the  new  models  are  fitted  with 
vent  pipes  from  the  crank  chambers.  In 
many  cases  these  vent  pipes  are  combined 
in  one.  Inspection  plates  are  rarely  pro- 
vided for  examining  the  crank  shaft  An 
exceptioti  to  this  rule  is  furnished  by  the 
Darracq. 
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Exhaust  and  inlet  valves  are  placed 
opposite  sides  of  the  cylinder  about  as  often 
as  they  are  placed  on  the  same  side.  The 
inlet  valve  in  the  cylinder  head,  actuated  by 
rods  and  rocker  arms,  is  seen  in  a  few 
cars,  notably  on  the  six  cylinder  Napier. 
The  automatic  inlet  valve  has  almost  disap- 
peared, except  on  single  cylinder  voitur- 
ettes. 

The  springs  on  the  exhaust  and  inlet 
valves  are  mostly  of  the  old  Panhard  or 
Mercedes  type,  with  their  lower  ends 
hooked  in  a  slot  through  the  valve  stem. 
The  two  to  one  gears  are,  in  nearly  all  the 
new  models,  enclosed.  In  some  of  the 
smaller  cars,  however,  they  are  only  pro- 
tected by  a  shield  in  front 

The  cam  shaft  housings  on  the  new  cars 
of  practically  all  the  leading  makes  are  of 
the  "tunnel"  type,  which  necessitates  the 
cam  shafts  being  pushed  in  from  one  end 
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throttle.  If  it  is  de- 
sired to  increase  the  speed  suddenly  the 
accelerator  pedal  can  be  pressed,  which  re- 
sults in  opening  the  throttle  wide.  When 
the  accelerator  pedal  is  released  the  throt- 
tle closes  to  its  former  position  and  the  car 
resumes  the  speed  at  which  it  was  traveling 
before  the  accelerator  was  pressed. 

Most  of  the  new  model  motors  are  fitted 
with  "decompressors,"  which  either  reduce 
or  annul  the  compression  when  the  motor  is 
cranked  by  hand.  "Decompressors"  are  al- 
most a  necessity  on  all  the  larger  sized 
motors. 

The  greater  number  of  high  powered  cars 
at  the  Salon  are  equipped  with  metallic^ 
clutches  of  one  kind  or  another.  The  plate 
clutch  is  the  most  common.  The  medium 
and  small  sized  cars  have  leather  faced 
cone  clutches  almost  without  exception. 
The  leather  clutches  are  also  seen  on  one 


Luc  Court  Separable  Chassis. 


This  frame  permits  of  more  than  one  t^pe  of  body    being    used    with    one    set    of    machine 
The  enffine  clutcn,  gear  box,  and  one-half  of  the  propeller  shaft  are  carried  on  a  complete  fram 
to  which  the  front  axle  is  secured  in  the  usual  way.      The  countershaft  and  driving  mechanism 
on  the  other  part  of  the  frame,  which  is  extended  forward   as   far  aa  the  radiator,   and  is  fin. 
secured  by  four  locking  bolts.     The  ends  of  the  propellor  shaft  mesh  with  each  other,  and  the  brake 
gear  is  all  carried  on  the  rear  portion,  so  that  the  two  details  go  together  in  a  few  moments. 


of  the  crank  chamber  when  the  motor  is 
bein^  assembled.  Split  cam  shaft  hous- 
ings or  boxes  are  evidently  going  out  of 
fashion,  except  on  the  small  and  cheap  mo- 
tors. The  motor  is  usually  carried  on  four 
legs,  which  sometimes  rest  on  the  main 
frame  and  sometimes  on  a  sub-frame. 

Several  of  the  most  prominent  manufac- 
turers have  not  fitted  governors  on  the 
coming  year's  models.  The  throttle  can  be 
controlled  from  the  steering  wheel,  by  an 
accelerator  pedal,  and  in  most  cases  also  by 
the  clutch  pedal.  When  the  clutch  is  with- 
drawn it  closes  the  throttle  to  a  point  de- 
termined by  the  position  of  the  adjusting 
nuts  on  the  throttle  rod  or  spindle.  When 
the  clutch  is  allowed  to  engage  it  opens  the 
throttle  to  an  extent  determined  by  the 
position  of  the  throttle  handle  (which  is 
nearly  always  on  the  steering  wheel).  The 
car  will  therefore  run  along  at  a  certain 
speed  which  will  depend  on  the  amount  of 


or  two  of  the  larger  cars,  notably  on  the 
40  horse  power  De  Dietrich  and  on  the 
Hotchkiss.  Universal  joints  are  very  often 
seen  between  the  motor  and  gear  boxes. 

Gear  boxes  are  swtmg  from  cross  mem- 
bers or  from  the  main  frame  in  the  greater 
number  of  cars.  Even  Panhard  has  given 
up  the  sub-frame  for  the  gear  box.  On 
the  cars  of  20  horse  power  and  less  three 
speeds  are  the  rule,  although  there  are  per- 
haps two  exceptions.  On  the  larger  cars, 
however,  there  are  nearly  always  four^ 
changes  of  speed.  The  selective  or  Merce-f 
des  system,  in  which  there  are  two  sliding 
trains,  is  entirely  displacing  the  progressive 
or  Panhard  type.  All  the  leading  cars,  in- 
cluding Panhard  and  Mercedes,  have  direct  ^ 
drive  on  the  high  gear.  Panhard  allows 
his  secondary  shaft  to  come  to  rest  on  the 
high  gear,  but  Mercedes  does  not  Prac- 
tically all  gear  boxes  are  fitted  throughout 
with  ball  bearings.     A  few  cars,  including 


h  anhard.  have  three  point  suspension  for 
tlu  :r  gear  boxes. 

On  diaiu  driven  cars  with  long  chassis 
'  J?  differential  shaft  and  case  are  not  in  the 
anic  box  as  the  sliding  gear,  but  are  placed 
lariher  back  on  the  frame  and  the  differ- 
entuil  is  connected  by  a  short  shaft,  which 
•  mit  times  has  universal  joints,  to  its  cor- 
t-:s'j<.u«ling  shaft  in  the  gear  box.  This 
STylr  j\  ..instruction  has  been  adopted  in 
ord;.r  to  !)ring  the  differential  shaft  suffi- 
:itnUy  close  to  the  back  axle  to  give  the 
pioper  (!i-t^ce  between  the  chain  centres. 

Thr  for»t  brake  is  usually  placed  on  the 
ft  between  the  differential  and  the  gear 

CARBURETORS. 

.yruiiiatic"  carburetors  are  seen  on  all 

aiflch'iies,    even    on    motor    bicycles.      For 

hcaf.iR  the  carburetor  water  is  much  more 

,♦11 -rally    used    than    heated    air    entering 

rr.'->i^h  the  inlet  pipe.     Heating  by  means 

»i  d  •  f-ancli  from  the  exhaust  is  very  seldom 

•en     Carl -iretors  fed  by  pressure  and  car- 

jf.^ior?  fod  by  gravity  are  used  to  about 

!o  «vamc  <  \tent.    Many  cars  have  strainers, 

;lier  in  tl  e  carburetor  or  in  the  pipe  be- 

*er,  ihe  carburetor  and  the  gasoline  tank. 

.\rrankrtinciits  for  flooding  the  carburetor 

*■  /hir;  rai  ing  the  bonnet  are  provided  on 

■i':   al    Me  new  models. 

LUBRICATION. 


"    o'l  nil  feed  by  a  mechanically  driven 

•  i»  i.^  .1  (  d  on  practically  every  car,  down 
'c  ^r  l'c  cylinder  voiturettes.     The  oil 

ni>s     r^    iriven  in  various  ways,  some  by 

,it"«'    on    the    rear   enxis   of    the   cam 

11^    c      e  by  small  cranks  on  the  ends 

•  ic  ^    J.  '  shaft  and  some  by  worm  gear, 

J      "  ^he  cam  shafts.    A  few  makers, 

I':'      .  J  anhard,  still  use  the  belt  driven 

>c  i  I  •      ip,  a  few  use  gear  pumps,  C.  G. 

a.  u  j>e  Dion,  for  instance.     The  latter 

Tiilat*-'!  the  oil  to  the  various  motor  bear- 

^  fr^  Tl  a  well  in  the  bottom  of  the  base 

bej.     The  Fiat  car  uses  a  chain  pump 

;'.;i   bearing  to  be  lubricated.     Many 

I  .0  Krcrch  cars  feed  oil  only  to  the  base 

Mt     r  in  two  places.    The  Mercedes  and 

H  ian   cars   lubricate  the  pistons   and 

n  i»p     mgs,  as  well  as  the  base  chamber, 

' ;     .  t.    pipes.     None  of  the  cars  make 

ision  for  keeping  the  oil  heated 

"  i'  \  '  ather.    A  few  have  apertures  cut 

*'  .    ').  shboard   at   the   back   of   the   oil 

-  /\'>ir.  *o  that  the  warmth  from  the  mo- 

■   **  I  I    reach  the  oil.     On  account  of  the 

'    '  rn  c  of  ball  bearings  in  the  new  mod- 

L   I-;,  o  :ups  are  used  only  to  a  very  lim- 


\^' 


BODIES. 

'  /"'     t  r    weight,    more    room    and    more 

<  .»      -t   '  d  luxury  are  the  rule  in  bodies. 

^  .  . '  /  .     the  separate  bodies  on  exhibition 

'    '      closed  type.     Many  of  them  are 

/ith  electric  lights,  mirrors  and 

*  •  »   A  .r  *  :rs,  and  signaling  system  for  the 

r.     '    dging  from  some  of  these  crea- 

»     iiiilders  expect  that  cars  will  be 

-^   •>  uch  in  foul  weather  as  in  fair. 


THE  HORSELESS  AGE. 

Steam,    Electric   and   Combination 
Cars  at  tlie  Paris  Sliow. 

By  Joseph  Tracy. 

CARDN  ER-  SERPOLLET. 

The  Gardner-Serpollet  is  the  most  impor- 
tant steam  car  shown  at  the  Salon.  A  num- 
ber of  changes  have  been  made  in  the  new 
model.  The  boiler  is  directly  under  the 
hood,  the  motor  under  the  footboard  and 
the  tanks  are  hung  below  the  frame  at  the 
rear  end  of  the  car.  The  boiler  is  of  the 
usual  Serpollet  type.  The  greatest  change, 
however,  is  in  the  engine,  which,  instead  of 
being  a  trunk  piston  single  acting  machine, 
is  now  a  double  acting  one,  having  the  usual 
piston  rods,  glands,  stuffing  boxes,  etc.  The 
poppet  valves  are  retained. 

A  novel  feature  on  this  make  of  .car  is 
the  new  feed  water  heater,  which  utilises 
the  exhaust  from  the  engine  and  is  located 
alongside  the  motor  crank  case.  The  or- 
dinary "petit  cheval"  (as  Serpollet  terms 
his  water  and  fuel  steam  driven  pump)  is 
retained,  as  is  its  automatic  action,  propor- 
tional to  the  steam  consumption. 

The  new  model  Serpollet  car  does  not  dif- 
fer in  the  least  in  general  appearance  from 
the  ordinary  gasoline  car,  and  the  con- 
denser looks  exactly  like  the  radiator  on  a 
gasoline  machine. 

WEVHER   &   RICHEMOND. 

This  car  is  manufactured  by  a  firm  long 
established  in  boiler  and  steam  engine  con- 
struction. The  car  is  of  15  horse  power  and 
looks  exactly  like  a  gasoline  machine.  The 
boiler  is  under  the  hood;  the  engine  is  in 
the  middle  of  the  car  where  the  gear  box 
is  usually  placed  in  a  gasoline  car,  and  the 
fuel  and  water  tanks  are  at  the  rear  end  of 
the  chassis.  The  boiler  is  heated  by  kero- 
sene and  is  of  the  tubular  type.  There  is 
a  steam  air  and  water  pump  fitted,  the  oper- 
ation of  which  is  regulated  by  a  lever  on  the 
top  of  the  steering  wheel.  The  engine  has 
four  single  acting  cylinders  with  poppet 
valves.  The  engine  and  boiler  are  carried 
on  a  three  point  suspension.  The  brakes 
act  on  the  four  wheels. 

KRIEGER      ELECTRIC      AND      GA  SOU  NE- ELECTRIC 
CARS. 

The  electric  cars  of  this  make  are  changed 
very  little  from  last  year's  model,  except  in 
a  few  minor  improvements  in  the  motors 
and  general  make-up  of  the  machine,  such 
as  the  disposition  of  wires,  fastenings,  etc. 

The  gasoline-electric  car  of  this  make  is 
also  altered  very  little.  A  Richard-Brasier 
motor,  having  four  vertical  cylinders,  is 
placed  underneath  the  hood  in  front,  ex- 
actly as  it  would  be  in  an  ordinary  grasoline 
car,  but  instead  of  driving  through  gears 
the  motor  is  coupled  to  a  dynamo,  which 
supplies  current  to  two  electric  motors,  each 
one  of  which  drives  a  rear  wheel.  The 
motors  are  carried  on  the  rear  axle. 

The  plan  is  to  run  the  motors  below  their 
normal  load  at  ordinary  car  speed  on  the 
level,  bringing  them  to  their  normal  power, 
or  even  overloading  them  if  necessary,  un- 
der certain  circumstances,  such  as  speed 
bursts  or  when  climbing  hills. 
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This  system  has  been  fairly  successful  on 
some  buses  and  trucks  with  which  the 
Kriegef  people  have  been  experimenting  for 
the  past  year.  The  only  drawback  was  that 
occasionally  the  motors  were  overloaded  to 
such  an  extent  that  they  were  burned  out. 

THE   DININ    ELECTRIC   CAR. 

This  firm  are  manufacturers  of  accumu- 
lators for  electric  ignition,  and  this  year 
they  have  developed  an  electric  runabout.  It 
is  a  small  machine,  Jooking  very  much  like  a 
gasoline  car,  except  that  in  place  of  the  ra- 
diator there  is  a  full  panel  in  front,  carrying 
an  electric  searchlight  in  the  centre.  A  bat- 
tery is  placed  underneath  the  hood,  and  a 
single  electric  motor  underneath  the  floor 
boards,  which  drives  the  rear  axle  through 
a  propeller  shaft  The  system  of  control  is 
similar  to  that  used  on  most  other  electric 
cars. 

THE  GALLIA   ELECTRIC  CAR. 

These  cars  are  two  and  three  seated  ma- 
chines. The  frame  is  made  from  channel 
steel.  The  steering  is  irreversible.  The  foot 
brake  drum  is  on  the  armature  shaft  of  the 
motor.  There  is  also  a  brake  on  the  rear 
wheels.  Two  forward  speeds  and  reverse 
are  obtained  by  different  couplings  of  the 
accumulator.  By  means  of  a  pedal  under 
the  driver's  foot  th^  car  can  be  stopped,  ac- 
celerated or  slowed  with  great  ease  and 
without  the  slightest  shock.  The  drive  is 
by  propeller  shaft  to  a  live  axle.  The  bat- 
teries are  good  for  from  50  to  70  kilometres 
without  recharging,  at  an  average  speed  of 
18  kilometres  per  hour.  By  recharging  dur- 
ing meal  hours  80  to  100  kilometres  per 
day  can  be  covered. 

There  are  several  other  electric  cars  on 
exhibition,  but  the  ones  just  described  can 
be  taken  as  representative  tj-pes. 

COMBINATION   CARS. 

Considering  the  different  advantages  and 
disadvantages  of  electric  and  explosion  mo- 
tors, the  Auto-Mi xte  Company  have  sought 
to  combine  the  two  systems  in  a  car,  which 
they  have  called  "L'Auto  Mixte."  This  car 
has  a  pressed  steel  frame,  wooden  wheels 
and  pneumatic  tires;  the  steering  is  irrever- 
sible. The  rear  axle  is  of  the  live  type.  In 
front,  under  a  bonnet,  is  placed  a  four  cyl- 
inder gasoline  motor  of  100  millimetres 
bore  and  stroke.  The  motor  is  cooled  by 
the  thermo-siphon  system  of  water  circula- 
tion and  has  a  fan  behind  the  radiator.  All 
valves  are  mechanically  operated.  The  igni- 
tion is  of  the  make  and  break  t>pe,  having 
a  fixed  ignition  point.  The  carburetor  is 
automatic  and  has  an  electric  governor. 

This  engine  is  coupled  direct  to  a  dyna- 
mo, which  acts  either  as  a  motor  or  as  a 
dynamo,  as  may  be  desired,  and  which  au- 
tomatically mikes  the  change  when  re- 
quired. A  nK  {.Tietic  clutch  is  provided  be- 
tween the  Mw.amo  and  propeller  shaft. 
There  is  a  c»'il  placed  behind  the  driven 
member  of  thi>  clutch.  When  a  current 
flows  through  this  coil  it  acts  as  a  powerful 
electric  brako.  both  forward  and  backward. 

A  storaujc  bat  lory  is  used  which  is  placed 
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Otav  (Italian)  Light  Car. 


under  the  seat.  This  battery  is  claimed  to 
be  of  a  special  construction  and  weighs  300 
pounds.  It  is  said  that  it  cannot  be  in- 
jured by  being  discharged  completely  in  a 
few  minutes.  Suitable  measuring  apparatus 
is  placed  on  the  dashboard,  so  that  it  can 
be  plainly  seen  by  the  driver.  A  controller 
actuated  by  a  side  lever  similar  to  a  gear 
lever  permits  the  motor  to  be  started  from 
the  seat,  and  also  gives  the  different  changes 
of  speed  and  the  reverse. 

The  principle  of  this  machine  is  that  on 
a  level  road,  or  whenever  a  small  amount 
of  power  is  required  to  drive  the  car,  the 
extra  power  developed  by  the  motor,  and 
not  absorbed  in  driving,  is  taken  by  the 
dynamo  and  transformed  into  electrical  en- 
ergy, which  is  sent  into  the  battery.  When 
the  battery  is  fully  charged  an  electric  gov- 
ernor stops  the  sparking  and  shuts  the 
throttle  of  the  gasoline  motor,  which,  how- 
ever, keeps  on  revolving  as  long  as  the  car 
runs,  the  dynamo  which  has  been  automat- 
ically converted  into  a  motor  doing  the  driv- 
ing until  the  battery  has  discharged,  to  a 
certain  extent,  when  the  electric  governor 
again    comes    into  action,  and  by  opening 


the  throttle  and  connecting  the  sparking  ap- 
paratus allows  the  gasoline  motor  to  again 
take  up  its  share  of  the  load. 

In  case  of  emergency  the  effort  of  the 
dynamo  acting  as  a  motor  and  receiving 
current  from  the  batteries  can  be  added  to 
the  effort  of  the  gasoline  motor.  This  com- 
bination, say  the  builders,  will  supply  about 
double  the  power  of  the  gasoline  motor. 

Many  people  who  have  seen  this  car  con- 
cede that  it  is  the  best  attempt  which  has 
been  made  to  solve  the  problem  of  a  com- 
bination gasoline  and  electric  car. 


The  Low  Priced  Car  at  the  Paris 
Show. 

Those  who  expected  that  the  late  Paris 
Show  would  offer  anything  sensational  in 
the  line  of  low  price  cars  were  doomed  to 
disappointment.  It  is  true  that  quite  a  num- 
ber of  low  priced  voiturettes  were  on  exhi- 
bition, but  none  that  appealed  to  the  prac- 
tical purchaser  more  than  the  several  well 
known  small  cars  that  have  been  on  the 
French  market  for  a  number  of  years,  such 
as   the   De   Dion,    Peugeot,   Gregoire,   etc. 


These  latter  have  already  been  described  in 
these  columns,  and  the  latest  models  pre- 
sent absolutely  no  new  features  of  note. 
Perhaps  the  most  revolutionary  design  of 
a  small  car  was  the  7  horse  power  Sizaire 
&  Naudin,  several  illustrations  of  which  arc 
shown  herewith.  This  car  is  remarkable 
chiefly  for  the  number  of  parts  dispensed 
with  in  its  construction,  including  the  fol- 
lowing: The  front  axle,  gear  box,  spark 
and  throttle  levers,  dashboard,  brake  pedal, 
one  front  spring  and  one-half  of  the  rear 
springs. 

This  car  has  side  frame  members  of 
wood,  and  the  frame  is  suspended  by  a 
semi-elliptic  cross  spring  in  front  and  two 
quarter-elliptic  springs  at  the  rear.  The 
frame  is  narrowed  in  front  and  is  stiffened 
by  substantial  steel  cross  members.  The 
entire  power  equipment  is  carried  under  a 
hood  in  front.  The  motor  is  a  single  cyl- 
inder upright,  one  of  the  high  speed  type, 
with  mechanically  actuated  valves.  Right 
in  front  of  the  motor  in  the  side  view  of  the 
chassis  will  be  seen  a  prismatic  box  which 
comprises  the  gasoline  tank  in  front  and 
the  entire  ignition  outfit  in  the  rear.  The 
ignition  apparatus  is  thus  quite  close  to  the 
motor,  and  all  wire  connections  are  elim- 
inated. The  time  of  the  spark  is  controlled 
automatically  by  a  fly  ball  governor.  The 
circulation  of  the  cooling  water  is  obtained 
by  thermo-siphon  action.  A  vertical  tube 
radiator  is  located  at  the  front  of  the  en- 
gine space,  and  a  transverse  water  tank 
forms  the  upper  portion  of  the  dashboard. 
The  radiator  consists  of  cast  brass  headers 
and  side  frames,  the  headers  being  con- 
nected by  about  fifty  small  diameter  copper 
tubes.  One  of  the  most  curious  features  of 
the  car  is  the  front  construction.  A  front 
axle  proper  is  entirely  dispensed  with,  and 
its  place  is  taken  by  the  front  cross  mem- 
ber of  the  frame,  which  is  extended  and 
provided  with  vertical  hubs  at  its  outer 
ends,  adapted  to  slide  over  upwardly  ex- 
tending rods  on  the  steering  spindles.  The 
change  speed  gear  is  incorporated  with  the 
driving  gear  on  the  rear  axle,  and  consists 
essentially  of  a  triple  bevel  gear  on  the  dif- 
ferential case  and  three  independent  bevel 
pinions  on  the  driving  shaft,  any  of  which 


Side  and  Front  View  of  a  Light  and  Low  Priced  French  Car  (Sizaire  &  Naudin  ). 
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can  be  secured  to  the  shaft  by  means  of  an 
operating  device  at  the  driver's  seat  The 
drive  is  therefore  direct  for  all  three  speeds. 
The  car  is  fitted  with  a  clutch  consisting 
of  a  single  metal  disc  pressed  against  the 
rear  flat  surface  of  the  flywheel  by  a  coiled 
spring.  The  clutch  is  disengaged  by  a  pedal, 
the  continued  motion  of  which  applies  the 
brake.  The  car  is  steered  by  a  hand  wheel 
through  a  back-lock  mechanism  with  auto- 
matic adjustment  for  wear.  The  connect- 
ing links  of  the  steering  system  are  also 
provided  with  compensating  springs  to 
avoid  all  back  lash. 

Another  attempt  to  solve  the  problem  of 
the  light  and  cheap  car  is  due  to  the  Offi- 
cine  Turkheimer  of  Milan,  Italy,  who  ex- 
hibited a  very  light  runabout  under  the 
trade  name  of  "Otav."  The  construction  is 
rather  crude,  and  -reminds  one  of  the  pro- 
ductions of  "bicycle  graduates"  in  the  earli- 
est years  of  the  automobile  movement, 
though  there  is  no  doubt  that  the  car  may 
render  fairly  satisfactory  service  on  well 
paved  roads.  The  greatest  attention  seems 
to  have  been  directed  toward  reducing  the 
weight  to  a  minimum.  The  frame  consists 
of  channel  section  pressed  steel  side  mem- 
bers, the  web  being  drilled  with  holes  over 
its  entire  length,  as  is  customary  with  rac- 
ing cars.  The  road  wheels  are  of  the  bi- 
cycle type,  28  inches  in  diameter  and  fitted 
with  2  inch  tires.  The  motor  is  a  single 
cylinder,  vertical,  air  cooled  one,  with  suc- 
tion operated  inlet  valve.  The  cooling  is 
effected  by  means  of  a  fan  in  front  of  the 
motor  which  forces  a  blast  of  air  through 
an  aluminum  jacket  down  upon  the  cylinder 
head  and  valve  chamber.  The  power  of  the 
motor  is  transmitted  by  chain  to  a  counter- 
shaft, and  from  there  by  trapezoidal  belts 
to  the  rear  wheels.  The  use  of  belts  ren- 
ders a  differential  unnecessary,  it  is 
claimed,  and  it  appears  that  the  clutch  is 
also  dispensed  with.  Two  speeds  are  pro- 
vided, the  high  being  a  direct  drive  from 
the  motor  to  the  countershaft  The  gaso- 
line tank  occupies  the  position  usually  ac- 
corded to  the  radiator,  and  is  built  with  a 
funnel  shaped  opening  through  which  the 
cooling  air  is  drawn  in  by  the  fan.  Lubri- 
cation is  effected  by  means  of  a  pump  which 
draws  from  a  supply  tank  of  2}^  quarts  ca- 
pacity. The  weight  of  this  car  is  440 
pounds. 


At  the  first  meeting  of  the  Sports  Com- 
mittee of  the  Automobile  Club  of  France, 
held  in  Paris,  to  discuss  conditions  for  the 
big  race  which  will  be  held  in  France  next 
year,  it  was  decided  to  inspect  the  Fontaine- 
bleau  circuit  The  advantages  of  this  course 
are  its  proximity  to  Paris,  its  good  roads, 
and  the  fact  that  no  neutralization  would  be 
necessary.  It  was  also  agreed  that  not 
more  than  four  cars  of  any  make  should  be 
entered ;  and  if  the  number  of  engagements 
was  very  large,  the  number  would  be  re- 
duced to  three.  In  the  case  of  one  firm 
working  under  license  from  another,  only 

^  limited  number  of  cars  could  represent 
•se  houses. 


Clutches  at  the  Paris  Show. 

In  a  recent  article  by  C.  Faroux  in 
L'Auto  the  improvements  in  clutches  re- 
vealed by  the  Paris  Show  are  dealt  with. 
By  way  of  introduction  he  states  that  until 
recently  the  majority  of  manufacturers  em- 
ployed the  type  of  clutch  consisting  of  a  fe- 
male and  a  male  cone,  the  latter  entering 
into  the  former.  The  male  cone  was  covered 
on  its  outer  surface  with  a  facing  of  leather 
which  insured  complete  adhesion  when  the 
clutch  was  in  the  position  of  engagement 
It  was  only  necessary  to  press  upon  a  pedal 
to  counteract  the  pressure  of  the  clutch 
spring,  and  the  two  cones  were  thrown  out 
of  contact,  the  motor  then  continuing  to 
run  without  driving  the  car.  This  type  of 
clutch  has  two  important  advantages,  viz., 
its  simplicity  and  its  low  cost  of  construc- 
tion; on  the  other  hand,  tiie  following  ob- 
jections are  raised  against  it :  (a)  it  insures 
progressive  action  only  by  gripping  and 
slipping,  which  results  in  rapid  wear  of  the 
leather  covering;  (b)  it  renders  it  practi- 
cally impossible  to  use  the  fl3rwheel  as  a 
fan ;  (c)  the  movable  part  must  of  necessity 
be  comparatively  heavy  and  have  consider- 
able inertia,  which  introduces  difficulties  in 
connection  with  the  operation  of  the  change 
gear;  (d)  it  produces  end  thrust  against 
the  bearings  of  the  motor  shaft  and  the 
first  motion  shaft  of  the  transmission. 

These  various  objectionable  features  hav- 
ing been  determined  hy  experience,  design- 
ers had  a  choice  between  two  solutions  of 
the  clutch  problem — ^they  could  either  elim- 
inate the  disadvantageous  features  of  the 
ordinary  cone  clutch  or  they  could  adopt 
some  other  type  of  clutch.  We  will  briefly 
review  the  various  arrangements  they  have 
adopted  in  their  cars  in  order  to  realize  one 
or  the  other  of  these  desiderata.  But  before 
proceeding  it  may  be  of  interest  to  state 
that  the  objectionable  features  of  cone 
clutches  above  enumerated  increase  in  im- 
portance with  the  power  to  be  transmitted. 

The  list  of  those  who  adhere  to  the  old 
type  of  clutch  is  quite  important  Brasier, 
Renault  De  Dietrich,  Peugeot  C.  G.  V., 
Delaunay-Belleville,  Delahaye,  Hotchkiss, 
Ader,  Gillet-Forest,  Decauville,  Hurtu, 
Wolseley,  etc.,  still  continue  to  use  the 
leather  faced  cone.  The  almost  general  pro- 
vision of  an  extension  of  the  motor  shaft, 
which  takes  up  the  end  thrust  of  the  clutch 
spring  without  transmitting  it  to  the  gear 
CHst.  has  already  resulted  in  the  elimination 
of  one  of  the  disadvantages  of  this  classical 
type  of  clutch.  As  regards  progressive  ac- 
tion, the  solutions  of  the  problem  presented 
are  of  a  diverse  nature. 

In  a  general  manner  the  clutch  is  rendered 
progressive  by  placing  flat  springs  under  the 
leather  facing  of  the  male  cone,  or,  what 
seems  prefcral)lc  (Renault),  by  sawing  into 
the  female  cone  (secured  to  the  flywheel) 
at  several  points  of  its  circumference.  The 
sectors  thus  formed  arc  bent  slightly  in- 
ward, in  such  a  manner  that  their  outer  ends 
come  in  cc)ntact  with  the  cone  first  when  the 
clutch  is  euK.iKrd,  wheroliy  progressive  en- 
gagement is  insiired.     The  Delahaye  clutch 


is  also  well  worked  out  Ader  emplojrs  a 
new  and  original  method  to*  obviate  grip- 
ping. The  two  cones  are  solid  or  closed^ 
so  that  in  the  position  of  engagement  the 
intermediate  space  forms  a  closed  chamber. 
During  the  process  of  engagement  of  the 
clutch  the  air  is  therefore  compressed,  and 
having  no  other  outlet  for  its  escape  than 
arotmd  the  cone,  the  cone  is  carried  along 
for  an  instant  through  an  extremely  thin 
gaseous  layer,  whereby  a  progressive  action 
is  obtained  without  wear  on  the  clutch  sur- 
faces. De  Dietrich  abo  has  a  new  feature 
embodied  in  his  clutch  mechanism,  the  clutch 
pedal  first  throwing  a  clutch  brake  into  op- 
eration, an  arrangement  the  advantage  of 
which  is  evident 

As  concerns  the  certainty  of  action  of 
cone  clutches  there  were  quite  a  number  of 
solutiom.  Some  ihaktrs  had  locking  bolts 
near  the  centre  of  the  flywheel,  while  others 
provided  driving  fingers  near  the  circum- 
ference of  the  wheel.  Both  ivstems  havf 
certain  disadvantages,  which  a  *  briefly  a. 
follows:  In  the  first  case  the  oiiver  expe- 
riences some  difficulty  in  unclutching,  the 
entire  effort  of  the  motor  being  applied  to 
the  clutch  bolts;  in  the  second  case,  the 
clutch  fingers  being  subjected  to  a  high 
linear  speed,  they  are  often  broken.  Brasier 
has  found  a  happy  solution  of  the  difficulty. 
He  makes  his  leather  faced  cone  of  such  a 
diameter  and  angle  that  it  is  of  sufficient 
capacity  to  about  transmit  the  whole  of  the 
power.  Then  he  determined  the  distance 
at  which  the  supplementary  locking  bolts 
must  be  placed,  in  order  that  they  may  not 
be  under  too  great  shear  nor  be  subjected 
to  too  great  linear  speed- 

Comilleau  &  Saint  Beuve,  who  use  a 
leather  lined  inverted  cone  clutch,  have  pro- 
vided a  ratchet  arrangement,  operated  by  the 
clutch  pedal,  which  permits  of  starting  the 
motor  from  the  driver's  seat  At  the  Wolse- 
ley stand  was  found  an  interesting  clutch 
attachment.  Upon  throwing  out  the  clutch 
the  male  cone  is  retarded  by  a  leather  cov- 
ered brake  shoe,  whereby  the  shocks  on  the 
gear  teeth  are  diminished.  It  may  be  added 
that  in  many  cases  the  male  cone  has  a  cer- 
tain amount  of  play  with  respect  to  the  fe- 
male, often  obtained  by  means  of  a  ball  and 
socket  joint,  the  object  being  to  avoid  strain- 
ing the  shafts. 

As  will  be  seen  from  this  brief  review, 
the  leather  covered  cone  clutch  has  been 
materially  improved,  and  it  appears  doubt- 
ful whether  it  will  be  possible  to  make  it 
still  better  in  the  future.  All  its  disadvan- 
tages have  been  eliminated  with  one  excep- 
tion—the great  inertia  of  its  movable  part. 

The  recognition  of  this  fact  led  to  numer- 
ous investigations  and  experiments  which 
have  resulted  in  the  introduction  of  metallic 
clutches,  a  type  which  has  gained  consider- 
able ground  since  the  last  show.  These 
clutches  were  knowTi  before  the  advent  of 
the  automobile,  and  the  Megx-,  Julien  and 
Ronuafous  clutches  are  familiar  to  all  me- 
chanical engineers.  The  Julien.  which  has 
been  adopted  by  some  automobile  manufac- 
turers, consists  of  a  cylindrical  drum   and 
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an  cxpandible  circular  flat  spring,  faced  with 
leather  and  actuated  by  means  of  a  bell 
crank  through  the  intermediary  of  flexible 
washers.  This  is  quite  an  interesting  mech- 
anism, and  many  of«the  present  dutches  are 
based  on  a  similar  principle.  Metallic 
clutches  may  be  divided  into  the  following 
classes : 

1.  Disc  clutches. 

2.  Expanding  segment  clutches. 

3.  Helical  clutches. 

4.  Band  clutches. 

5.  Block  clutches. 

We  will  consider  these  different  types  in 
succession. 

Disc  clutches  have  been  adopted  by  the 
firms  of  Panhard,  Bayard-Clement,  Clem- 
ent-Gladiator, Aries,  Itala,  Berliet,  Rapid, 
Motobloc,  Bianchi,  Mendelssohn,  Rebour, 
etc,  all  these  being  based  upon  the  prin- 
ciple of  the  Hele-Shaw  clutch.  The  firm 
of  De  Dion-Bouton  employs  an  entirely  dis- 
tinct form  of  disc  clutch.  Speaking  gener- 
ally, a  large  number  of  discs  (forty  to  sixty) 
are  assembled  inside  the  hollow  hub  of  the 
flywheel.  All  the  even  ones,  for  example, 
are  secured  to  the  flywheel  by  means  of  one 
or  more  keys  on  which  they  are  adapted  to 
slide,  and  all  the  uneven  ones  are  fixed  to 
the  first  motion  shaft  of  the  transmission. 
A  light  spring  presses  the  discs  in  contact 
and  insures  their  driving,  since  by  increasing 
the  number  of  surfaces  pressed  one  against 
the  other  one  diminishes  the  pressure  nec- 
essary for  effecting  the  drive. 

The  clutches  of  this  type  are  naturally 
progressive  and  operate  just  as  slowly  as 
desired.  The  frictional  surfaces  may  be 
placed  in  a  bath  of  oil,  which  diminishes  the 
heating  effect  and  greatly  reduces  the  wear. 
In  order  to  still  further  develop  the  ad- 
vantages of  the  disc  clutch  Professor  Hele- 
Shaw  has  recently  taken  out  a  new  patent, 
constituting  in  reality  an  addition  to  his 
former  patent.  According  to  the  new  speci- 
fications, the  discs,  instead  of  being  flat,  are 
corrugated,  whereby  the  extent  of  the  sur- 
faces in  contact  is  still  further  increased. 
It  appears  that  this  clutch  has  been  adopted 
by  the  Fiat  firm. 

Another  ingenious  arrangement  deserves 
to  be  mentioned.  Hautier  secures  automati- 
cally progressive  action  by  means  of  a  dif- 
ferential mechanism  in  which  a  central  pin- 
ion, operated  by  the  motor,  drives  a  set  of 
planetary  pinions  which  are  also  in  mesh 
with  an  internally  toothed  ring.  The  plan- 
etary pinions  drive  the  change  speed  gear, 
but  only  when  a  brake  operated  by  the 
clutch  spring  holds  the  internally  toothed 
ring  stationary.  If  the  spring  is  adjusted 
to  only  a  slight  tension  the  brake  will  not 
instantly  stop  the  toothed  ring,  but  owing  to 
the  V  slot  into  which  the  brake  blocks  en- 
gage the  ring  is  stopped  gradually  and 
eventually  held  securely,  thus  insuring  a 
perfect  clutch  effect  The  adjustable  tension 
of  the  spring,  therefore,  permits  of  render- 
ing the  clutch  just  as  slow  acting  as  desired, 
in  order  to  obtain  extremely  smooth  starts. 
The  expanding  segment  clutch  is  used  on 
their  1906  chassis  by  the  firms  of  Rochet- 


Schneider,  Martini,  ha.  Buire,  Desgouttes, 
Pslain,  Brouhot  and  Motobloc.  This  type  of 
dutch  operates  in  the  same  manner  as  the 
enclosed  metallic  hub  brake.  Clutch  and 
brake  are  really  different  applications  of  the 
same  mechanism.  Desgouttes  spreads  the 
segments  by  means  of  an  eccentric,  and  his 
clutch  appears  to  be  very  substantial.  On 
the  La  Buire  chassis  the  two  motions  of 
clutching  and  undutching  are  obtained  by 
means  of  a  rotary  sliding  piece  carrying  a 
fork,  which  embraces  the  ends  of  a  lever 
pivoted  to  the  ends  of  the  segments.  Brou- 
hot employs  with  excellent  success  his  ex- 
tensible pulley,  to  which  he  has  added  an 
dastic  spring  coupling  similar  in  operation 
to  the  Raffard  coupling  for  dynamos.  Pi- 
lain  produces  the  expansion  of  the  segments 
by  means  of  two  oppositely  threaded  screws 
in  a  single  piece.  All  of  these  clutdies 
should  be  and  are  operated  in  oil,  which 
reduces  wear  and  heating. 

The  helical  dutch  which  was  flrst  used 
by  Lindsay,  and  which  is  based  on  a  prind- 
ple  similar  to  that  of  the  Lemoine  brake 
used  by  the  artillery,  is  applied  on  the  Mer- 
cedes chassis.  The  engineers  of  die  Unter- 
turkheim  firm  have  found  it  thoroughly  sat- 
isfactory, and  seem  to  have  become  quite 
expert  in  the  manufacture  of  the  helical 
spring.  This  type  of  clutch  has  this  year 
also  been  adopted  by  the  Pipe  firm. 

The  band  dutch,  a  good  example  of  which 
is  found  on  the  1906  Mors  chassis,  operates 
in  the  same  manner  as  a  band  brake.  The 
thin  steel  band  is  drawn  tight  upon  the 
drum  by  means  of  a  conical  sliding  collar 
on  the  first  motion  shaft  of  the  transmis- 
sion, forced  in  the  direction  of  the  engine 
by  the  clutch  spring.  This  dutch  is  ex- 
tremely accessible,  readily  adjustable  and  its 
moving  part  has  only  a  small  amount  of 
inertia.  This  type  of  clutch  appears  to  have 
a  great  future.  [This  clutch  has  been  used 
for  some  eight  years  in  this  country  by 
Haynes  and  the  Apperson  Brothers.] 


Contest  Organized  for  Seat  Start- 
ing Devices. 

The  Technical  Committee  of  the  Auto- 
mobile Club  of  France,  on  December  20,  at 
10  a.  m.,  proceeded  to  examine  and  receive 
demonstrations  of  the  devices  entered  for 
the  competition  of  apparatus  for  starting 
vehicle  motors  from  the  driver's  seat.  The 
first  device  to  be  tested  was  that  applied  to 
the  Mors  vehicle,  which  operated  well.  The 
committee  then  proceeded  to  examine  the 
other  devices  catered,  but  finding  that  most 
of  the  motors  to  which  they  were  fitted  were 
hot,  it  was  decided  to  postpone  the  tests 
until  the  afternoon,  leaving  instructions 
with  the  competitors  to  allow  their  motors 
to  cool.  The  tests  were  continued  at  2:30 
p.  m.,  and  most  of  the  devices  worked  well. 
A  report  on  the  tests  was  read  before  the 
Sports  Academy  on  December  21.  The 
Deutsch  prize  was  awarded  to  the  "Cino- 
gene,"  manufactured  by  Isnard  of  Grenoble. 
We  expect  to  print  a  description  of  this 
device  soon. 


Motors  in  India. 

Vice  Consul  Piatt,  of  Dublin,  calls  atten- 
tion to  an  article  which  appeared  in  a  recent 
issue  of  the  Monke^ir  (Mciel  du  Commerce 
de  Paris  on  the  motor  trade  in  India,  which 
will  interest  those  engaged  in  that  industry 
in  that  country.  Complaint  is  made  that  the 
French  manufacturers  of  motors  in  their 
dealings  with  India  employ  English  agents, 
and  that  these  agents  naturally  discriminate 
against  all  makes  in  favor  of  those  of  Great 
Britain.  What  is  said  about  the  style  of 
cars  adapted  for  India  should  be  carefully 
noted  by  manufacturers.  The  artide  in  part 
follows : 

"During  the  last  two  years  motor  cars 
and  motor  cycles  have  been  used  in  such 
rapidly  increasing  numbers  in  Calcutta, 
Bombay  and  Madras  that  several  French 
firms,  having  consulted  their  consul  general, 
are  now  taking  steps  to  open  a  vigorous 
campaign.  Already  Calcutta  possesses  an 
essentially  French  garage  and  depot.  The 
travdcr  of  another  firm,  being  convinced  of 
their  utility,  has  consigned  a  large  number 
of  motor  cycles  to  another  Calcutta  agent,, 
while  the  representative  of  a  third  French 
firm  is  studying  the  possibility  of  the  gen- 
eral use  of  motor  boats  on  the  delta  of  the 
Ganges.  All  are  agreed  that  the  reliability 
trials  which  have  been  organized  have  dem- 
onstrated in  no  uncertain  manner  the  value 
of  motor  traction  and  considerably  hastened 
its  development. 

'T>uring  the  fiscal  year  just  passed, 
1904-Sf  i^  cars  entered  Calcutta,  in  spite  of 
the  fact  that  Bombay  is  a  much  more  fa- 
vorable port  of  entry.  From  the  rapidity 
with  which  the  cult  of  the  bicycle  has  spread 
throughout  India,  it  is  reasonable  to  predict 
a  similar  expansion  for  motor  cars.  The 
native  is  no  opponent  of  progress.  He  has 
accepted  the  change  from  oil  lamps  to  elec- 
tricity without  the  least  sign  of  fear  or  hos- 
tility. He  does  not  analyze  matters,  but 
profits  without  questioning  from  labors  the 
magnitude  of  which  he  is  totally  ignorant. 
In  short,  he  is  a  fatalist  whom  nothing  can 
astonish,  but  he  is  quick  to  see  the  advan- 
tage of  the  motor  and  to  familiarize  himself 
with  its  working.  Thus  there  are  already 
in  Bombay  garages  hiring  out  cars  as  a 
part  of  their  business,  and  it  appears  these 
never  lack  work. 

STYLE  OF  CARS   REQUIRED. 

"Cars  for  India  must  be  built  as  high  as 
possible,  in  order  to  clear  obstacles  on  the 
road  and  to  be  usable  across  fords  and 
overflooded  roads,  which  are  very  common 
during  the  rainy  season.  Engines  with 
flywheels  a  few  inches  above  the  ground 
would  be  utterly  useless.  Secondly,  the 
carriage  work  must  be  light  and  strong, 
and  the  engine  and  gears  simple  and  easily 
accessible.  Thirdly,  the  price  should  be 
from  $900  to  $1,250,  and  the  cars  should 
be  exhibited  at  a  centrally  situated  garage; 
and  every  opportunity  given  to  likely  cus- 
tomers to  thoroughly  examine  every  detail. 
Speed  is  apparently  quite  a  secondary  con- 
sideration." 
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Experiments  With  Motor  Vehicles 
in  the  Quartermaster's  Depart- 
ment, U.  S.  A. 

By  F.  P.  Avery,  Captain  U.  S.  A. 

It  is  along  no  flowery  way  that  the  Quar- 
termaster's Department  of  the  United 
States  Army  has  carried  its  experiments 
with  motor  wagons.  On  the  contrary,  many 
thorns  have  been  met  and  some  have  been 
passed  on  the  rocky  road  of  experience, 
and  today  an  interesting  fight  is  being 
fought  between  inexperience  on  one  hand 
and  imperfect  machinery  on  the  other,  and 
although  not  entirely  abanddned,  the  de- 
partment must  receive  much  encouragement 
before  any  extensive  use  of  the  automobile 
in  its  service  will  be  made. 
Trouble  in  this  department  began  in  1903, 
J  when  the  Commander  of  the  Department  of 
Texas  requested  that  he  be  furnished  with 
a  motor  wagon  for  use  at  Fort  Ringgold, 
in* hauling  freight  and  passengers  from  the 
nearest  railroad  station,  Hebbronville,  a 
distance  of  about  75  miles.  The  road  was 
very  sandy.  It  took  twelve  mules  and  three 
drivers  six  days  to  relay  and  make  the  trip. 
It  was  thought  the  trip  could  be  made  by  a 
motor  wagon  in  "two  daylights."  A  similar 
road  had  been  inspected  by  an  automobile 
expert  and  pronounced  practicable  for  the 
auto;  and  oflScers  familiar  with  both  roads 
said  the  Ringgold  road  was  the  better  of 
the  two. 

SELECTION-  or  THE  WAGON. 

The  question  arose  as  to  the  best  kind  of 
motor  to  use  on  this  route,  and  inquiry  by 
the  Quartermaster's  Department  developed 
that  an  electric  wagon  would  weigh  5,000 
pounds,  cost  $3,700,  cost  $25  (estimated) 
per  month  to  run,  and  run  30-35  miles,  at 
8  miles  per  hbur,  on  one  charge.  Steam 
was  not  recommended  because  of  the  im- 
pure water  in  that  section,  which  it  was 
thought  would  injure  the  boilers.  The 
gasoline  motor  was  left  for  selection,  and  it 
was  recommended  that  a  wagon  of  about 
5,000  pounds  weight,  with  a  speed  of  20 
miles  an  hour,  be  adopted.  Solid  tires  were 
specified.  No  top  was  fitted,  but  provision 
was  made  to  use  wagon  bows  and  cover  the 
wagon  with  a  tarpaulin.  It  was  recom- 
mended that  the  wagon  should  be  suitable 
to  carry  light  or  heavy  loads  or  men  on  im- 
provised seats.  The  wagon  was  to  cost 
about  $3,000. 

This  requisition  having  been  approved  by 
the  department,  inquiry  was  made  among 
the  different  factories  for  a  motor  wagon 
fulfilling  the  requirements  specified.  It  was 
ascertained  that  a  factory  in  the  West  had  a 
stock  dray  that  seemed  to  fill  the  bill. 
Briefly  described,  it  was  a  heavy  dray  with 
a  double  opposed  horizontal  motor  7x8 
inches,  developing  24  horse  power  at  750 
revolutions  per  minute;  artillery  wheels  40 
inches  in  diameter;  solid  rubber  tires  4^2 
inches  wide;  the  usual  front  seat  for  the 
driver;  body  with  wire  screening;  extra 
«'»ats,  headlights,  tools,  etc.,  at  a  price  of 

XX). 

iteresting    descriptions    of    the    various 
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parts  and  performances  of  this  machine 
were  furnished  the  department;  cuts  show- 
ing the  wagon  pushing  two  box  cars  along 
a  railroad  track,  one  showing  the  wagon 
running  up  a  40  per  cent,  grade,  and  others 
of  the  same  sort.  The  examination  proved 
satisfactory  and  a  wagon  was  ordered.  The 
wagon  was  completed  as  ordered  and  stood 
satisfactory  tests  in  the  ice  and  snow  near 
where  it  was  built,  was  accepted  and 
shipped  South,  with  an  experienced  oper- 
ator to  run  it. 

THE  TRIAL  AT  HEBBRONVILLE,  TEX. 

Arriving  at  Hebbronvbille,  the  operator 
looked  over  the  road,  and  at  once  pro- 
nounced it  impracticable  for  the  wagon. 
However,  the  wagon  was  loaded  and  an  at- 
tempt made  to  navigate  the  sandy  waste 
of  the  lower  Rio  Grande.  The  result  was 
decisive  and  positive,  admitting  of  no  doubt. 
The  machine  was  hopelessly  stalled  less 
than  half  a  mile  from  the  station,  where  it 
had  to  be  unloaded  and  worked  back  to  the 
station,  and  was  eventually  shipped  to  San 
Antonio  to  try  out  on  the  harder  roads  in 
that  vicinity. 

Reports  from  Hebbronville  show  that 
failure  was  due  to  the  driving  wheels  slip- 
ping in  the  dry  sand  and  digging  into  it, 
letting  the  wagon  down  so  as  to  bear  on  its 
differential,  although  there  was  about  12 
inches  clearance  at  that  point. 

It  was  thought  by  some  that  a  wider  tire 
would  obviate  the  trouble,  but  the  operator 
in  charge  thought  not,  and  said  that  even 
if  the  car  would  run  with  a  wider  tire  the 
drifting  sand  would  so  clog  the  running 
parts  that  it  would  be  a  matter  of  a  very 
short  time  before  the  machinery  would  be 
utterly  ruined. 

THE  TRIALS  AT  SAN  ANTONIO,  TEX, 

The  tests  at  San  Antonio  developed  an- 
other reason  why  the  motor  wagon  is  not 
adapted  to  military  service,  viz.,  the  lack  of 
technical  knowledge  in  regard  to  them.  Re- 
ports from  this  station  show  that  it  was  un- 
satisfactory. "From  its  variable  action  and 
complicated  machinery  inseparable  from 
such  a  motor.  *  *  *  Hard  to  estimate 
how  much  the  unsatisfactory  condition  is 
due  to  inherent  defects  and  how  much  to 
lack  of  skill  in  operating.  *  *  *  it  would 
sometimes  slow  down  and  stop  on  10  per 
cent,  grades,  and  would  stop  at  times  on  a 
level  road.  *  *  ♦  Only  good  results  se- 
cured when  running  at  highest  speed  on 
level  roads."  Even  then  it  would  frequently 
acquire  a  hot  box  to  stop  itself  by  when 
no  other  excuse  seemed  Available. 

The  defects  itemized  by  the  department 
at  San  Antonio  were:  "Tires  not  wide 
enough;  mechanism  crude;  defective  bat- 
teries, dynamo  weak;  body  defective;  blow 
holes  in  crank  shaft;  sparking  points  brass 
instead  of  platinum;  mufiler  cast  iron,  blew 
out;  defective  oiling  system;  sand  was 
found  in  all  bearings ;  was  difficult  to  start, 
requiring  from  twenty  minutes  to  two 
hours'  cranking  to  start  when  cold,  and  al- 
ways started  hard  when  warm." 
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CONDEMNED  AND  SENT  TO  WEST  POINT. 

The  wagon  was  finally  sent  to  West 
Point,  N.  Y.,  and  an  expert  from  the  fac- 
tory sent  to  overhaul  it  and  report.  He 
reported  that  the  body*was  wrenched  by  a 
collision  with  something,  as  plainly  shown 
by  marks  on  it.  He  found  the  piston  valve 
turned  so  as  to  cover  its  port  at  all  times; 
the  sparking  finger  bent,  so  as  to  put  it  out 
of  action;  the  rear  plug  broken;  the  gen- 
erator out  of  adjustment;  the  batteries  too 
weak  and  the  oil  feed  stopped  up. 

After  replacing  the  defective  crank  shaft 
and  correcting  the  other  defects  the  wagon 
was  loaded  with  3,000  pounds  of  freight  and 
hauled  it  up  the  steep  Dock  Hill  at  West 
Point  without  a  hitch.  The  car  has  since 
been  in  regular  service  there,  and,  while 
no  official  report  has  been  made  on  it,  it 
is  generally  understood  to  be  gfiving  satis- 
factory service.  Thus  ends  an  experience 
in  the  Quartermaster's  Department 

REQUIREMENTS      OF      THE      QUARTERMASTER'S 
DEPARTMENT. 

The  capabilities  of  the  motor  wagon  on 
hard  roads  are  known  as  well  in  this  de- 
partment as  elsewhere,  and  it  is  conceded 
that  when  the  work  to  be  done  requires  the 
services  of  more  than  three  mules  the  mo- 
tor wagon  is  the  cheaper  on  these  roads ; 
but  this  is  not  all  that  the  Quartermaster'^ 
Department  must  consider.  This  depart- 
ment is  responsible  for  the  transportation 
of  all  supplies  of  the  army  in  time  of  war 
as  well  as  in  time  of  peace.  It  would  be 
folly  for  the  department  to  develop  and  use 
a  system  of  transportation  in  time  of  peace 
that  could  not  be  used  in  time  of  war.  The 
old  and  well  tried  adage,  "In  time  of  peace 
prepare  for  war,"  most  certainly  applies  to 
this  department  The  only  time  the  depart- 
ment has  to  perfect  its  system  is  in  its  use 
and  practice  in  peace  times;  and  the  six 
mule  team,  with  the  old  and  well  tried  army 
wagon,  with  its  ugly  bows  and  canvas 
cover,  has  never  been  improved  upon. 

An  army  does  not  travel  on  blue  stone, 
macadam  and  turnpikes  in  war  time.  It 
goes  anywhere,  everywhere,  across  plowed 
fields,  through  swampy  meadows,  over  sand 
hills,  crosses  deserts,  climbs  mountains,  goes 
over  all  kinds  of  country,  and  the  ever  pa- 
tient, hard  working  Quartermaster's  De- 
partment must  follow  and  deliver  the  goods. 
With  its  tents,  baggage,  food  supplies,  cook- 
ing utensils,  ammunition,  etc.,  it  must  be 
there. 

The  wagon  that  carries  the  load  cannot 
follow  the  highway  (provided  there  is  one) 
and  stop  there.  The  company  to  which  the 
load  belongs  may  be  a  mile  from  it,  across 
a  cultivated  field,  a  boggy  meadow  or  a  sandy 
waste.  It  must  be  able  to  cross  the  drain- 
age ditches,  travel  on  the  soft,  cultivated 
ground,  through  the  brush  and  sand,  and 
deliver  its  load  at  the  foot  of  its  company. 

When  a  motor  wagon  is  found  that  -will 
do  this  work  the  Quartermaster's  Depart- 
ment will  be  the  first  to  accept  it,  and  until 
then  it  will  continue  to  rely  upon  the  faith- 
ful Governmental  mule,  with  its  musical 
horn.  • 
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Review  ^f  the  Year. 

The  year  1905,  while  it  has  brought  no 
radical  changes  in  automobile  design,  has 
nevertheless  witnessed  great  improvement 
in  the  products  of  American  automobile 
works.  Automobile  manufacturers  seem  to 
have  realized  that  cheapness  is  not  an  es- 
sential in  securing  an  extensive  market  for 
cars,  and  the  tendency  during  the  year  has 
been  almost  entirely  toward  better  though 
more  expensive  methods  of  construction. 
Perhaps  no  more  convincing  example  of 
this  tendency  could  be  mentioned  than  the 
almost  universal  adoption  of  pressed  steel 
frames  gn  all  cars  selling  for  over  $1,000. 
Only  two  years  ago  the  angle  steel  frame 
was  still  the  rule  on  American  cars  of  all 
sizes;  and  while,  aside  from  its  crudeness, 
it  was  fairly  satisfactory  for  cars  of  low 
power,  the  constant  increase  in  the  horse 
power  of  motors  rendered  frames  of  this 
type  either  weak  or  abnormally  heavy.  The 
four  cylinder  sliding  gear  car,  which  was 
already  in  the  ascendancy  the  previous  sea- 
son, has  made  further  progress  during  the 
course  of  the  year,  and  now  even  all  the 
more  important  Western  manufacturers, 
who  devoted  themselves  most  persistently 
to  the  so  called  American  types  of  cars, 
have  at  least  one  four  cyjjnder  model.  The 
market  for  two  passenger  runabouts  is  now 
controlled  by  a  relatively  small  number  of 
powerful  concerns,  and  the  smaller  firms 
and  new  comers  in  the  industry  devote 
themselves  by  preference  to  the  large  car, 
which  accounts  for  its  rapid  development. 

In  the  case  of  most  of  the  larger  manu- 
facturers designs  have  become  fairly  set- 
tled, and  confidence  in  the  future  stability 
of  design  has  been  strengthened  so  much 
that  a  great  deal  of  capital  is  being  invested 
in  special  tools  and  equipment.  Numerous 
parts  that  were  formerly  made  from  cast- 
ings or  built  up  from  a  number  of  pieces 
are  now  made  integral  drop  forgings,  which 
are  lighter,  stronger  and  in  the  end  less  ex- 


pensive to  make.  Motor  cam  shafts  fur- 
nish a  good  illustration  of  this  tendency. 
One  year  ago,  we  believe,  there  was  not  a 
single  car  made  in  this  country  which  had 
its  cams  integral  with  the  shafts ;  now  there 
are  at  least  half  a  dozen  cars  that  embody 
this  feature,  which  in  another  year  will 
probably  become  almost  universal  for  high 
grade  cars.  Of  course,  before  it  was  cer- 
tain that  the  design  was  right  and  would 
•probably  not  require  to  be  changed  for  a 
number  of  years  at  least,  it  would  have 
been  folly  to  go  to  the  expense  of  the  nec- 
essary dies  and  fixtures  for  turning  the 
shafts.  The  same  thing  applies  to  front 
axles  and  stationary  rear  axles,  which  are 
now  frequently  drop  forged,  of  I  section. 

Another  instance  of  the  gain  in  improved 
methods  of  construction  is  the  adoption  of 
the  grinding  process  for  finishing  cylinders, 
pistons,  crank  shafts,  and,  in  fact,  all  impor- 
tant bearing  surfaces  of  a  car.  Along  with 
the  grinding  process  many  manufacturers 
have  introduced  the  practice  of  hardening 
or  case  hardening  wearing  parts,  which  will 
have  an  important  effect  on  the  wearing 
qualities  of  their  vehicles. 

Another  question  that  has  received  seri- 
ous attention  during  the  past  year  is  that 
of  proper  materials  for  the  construction  of 
the  different  heavily  loaded  parts  of  cars, 
particularly  the  change  gears  and  their 
shafts.  Unless  steels  of  high  tensile  strength 
are  used  in  the  construction  of  the  trans- 
mitting members  of  a  high  powered  car  the 
car  becomes  unduly  heavy,  which  is  objec- 
tionable, particularly  on  account  of  the 
great  strain  it  imposes  on  the  tires.  Until 
recently  carbon  steels  were  considered  good 
enough  for  all  purposes  in  motor  car  con- 
struction, but  it  is  now  recognized  that  al- 
loyed steels  offer  important  advantages  in 
certain  parts;  and  in  line  with  this  conr' 
eration  the  Association  of  Licensed  A 
mobile  Manufacturers  have  establishc 
testing  laboratory   in  order   that  the 
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terials  offered  and  furnished  by  steel  mak- 
ers, etc,  to  their  members  may  be  properly 
tested.  Individual  manufacturers,  more- 
over, have,  in  several  instances,  also  in- 
stalled material  testing  plants,  which  show 
the  great  importance  attached  by  them  to 
the  quality  of  the  metals  employed.  The 
American  steel  trade  is  finally  responding 
to  the  demand  for  special  high  tensile  steel 
for  this  purpose,  and  it  will  not  be  long  be- 
fore American  builders  of  high  grade  cars 
will  cease  to  be  handicapped  in  this  respect 
as  compared  with  their  European  competi- 
tors. 

Another  subject  that  has  received  atten- 
tion from  one  of  the  trade  organizations 
the  past  year  is  the  fuel  question.  To  the 
commercial  leaders  of  the  industry,  who 
assume  the  responsibility  for  the  millions 
of  capital  invested  in  it,  the  fact  that  the 
great  industry  which  they  are  engaged  in 
building  up  is  entirely  dependent  upon  a 
fuel  the  supply  of  which  is  in  the  hands  of 
I  a  monopoly,  and  is  also  limited  by  natural 

t  conditions,  must  be  somewhat  disquieting.. 

!  From  a  practical  standpoint,  gasoline,  aside 

I  from  the  slight  danger  involved  in  its  han- 

dling, is  a  highly  satisfactory  fuel  for  in- 
ternal combustion  motors,  and  there  ap- 
pear to  be  no  prospects  of  discovering  a 
more  suitable  one;  but  in  view  of  the  pos- 
sible limitation  of  its  supply  it  would  be 
highly  important  if  only  a  tolerably  satis- 
factory substitute  for  gasoline  could  be 
found  or  developed. 

In  the  field  of  automobile  tires  the  sea- 
son of  1905  saw  a  very  extensive  adoption 
of  the  separable  rim  type  of  tire.  Early  in 
the  year  one  of  the  largest  manufacturers 
of  automobiles  placed  a  contract  for  his  en- 
tire season's  demand  with  one  of  the  manu- 
facturers of  this  type  of  tire,  and  his  ex- 
ample evidently  found  many  followers.  The 
number  of  different  makes  of  this  type  of 
tire  on  the  market  increased  considerably 
during  the  year.  The  extensive  adoption 
and  use  of  these  tires  led  to  a  thorough  rec- 
ognition of  their  shortcomings  as  well  as 
their  good  points,  and  as  a  result  important 
improvements  are  announced  for  the  1906 
season. 

COMMERCIAL  REVIEW. 

To  the  automobile  industry  as  a  whole 
1905  has  certainly  been  a  prosperous  year. 
Most  of  the  manufacturers  had  their  new 
models  ready  comparatively  early,  thus 
avoiding  the  mistake  of  1904,  and  some  be- 
gan delivering  even  before  the  shows.  Al- 
^  together  the  production  must  have  been 
nearly  double  that   of   the  previous   year. 


Few  manufacturers  met  any  difficulty  in 
disposing  of  their  production,  and  in  these 
few  cases  it  was  usually  due  to  extreme 
backwardness  in  delivering,  which  resulted 
in  the  cancellation  of  many  orders.  As  a 
result  of  the  generally  good  business  con- 
ditions few  failures  occurred  in  the  indus- 
try as  compared  with  former  years,  while 
a  great  deal  of  new  plant  was  erected  for 
the  manufacture  of  automobiles  and  parts. 

The  commercial  type  of  vehicle  received 
much  more  attention  during  the  past  year 
than  ever  before,  in  spite  of  the  great  de- 
mand for  pleasure  vehicles.  Quite  a  num- 
ber of  well  known  manufacturers  brought 
out  distinct  types  of  commercial  motor 
wagons,  and  several  firms  were  org^anized 
to  manufacture  commercial  vehicles  exclu- 
sively. Motor  omnibus,  mail  and  express 
lines  were  established  in  considerable  num- 
bers in  some  parts  of  the  country.  The  to- 
tal sale  of  motor  delivery  wagons,  stages 
and  trucks  during  the  past  year  probably 
falls  not  far  short  of  the  total  sales  of  such 
vehicles  before  that  period. 

A  discussion  of  the  commercial  develop- 
ment of  the  automobile  industry  during 
the  past  year  could  not  be  well  closed  with- 
out some  reference  to  the  rapid  increase  in 
the  number  of  garages  throughout  the  coun- 
try. There  is  now  hardly  a  town  of  over 
5,000  inhabitants  that  has  not  at  least  one 
establishment  where  automobiles  are  sold, 
stored  and  repaired,  and  in  the  more  impor- 
tant cities  many  specially  designed  and  sub- 
stantial buildings  have  been  erected  for  this 
purpose.  In  the  largest  cities,  like  New 
York  and  Chicago,  garages  are  gradually 
being  removed  from  the  side  streets  to  the 
main  thoroughfares  (Broadway  in  New 
York,  Michigan  avenue  in  Chicago),  thus 
indicating  the  importance  of  the  automobile 
business  in  modem  commercial  life. 


Causes  of  Noise  in  Air  Cooled 
Motors. 

The  impression  seems  to  be  current  that 
air  cooled  vehicle  motors  are  as  a  class 
more  noisy  than  those  of  the  water  cooled 
type.  Whether  this  belief  is  warranted  as 
regards  air  cooled  motors  in  general,  or 
whether  it  is  true  only  of  certain  popular 
examples  of  this  type  of  motor,  is  not  easy 
to  say;  but  the  fact  remains  that  the  air 
cooled  engine  bears  a  reputation  for  some- 
what less  quietness  of  operation  than  does 
its  water  cooled  competitor. 

There  arc  several  possible  causes  which 
may  contribute  to  render  the  air  cooled  mo- 


tor noisier  than  its  rival.  An  air  cooled 
cylinder  is  usually  very  thin,  is  almost  al- 
ways cast  separately,  and,  not  being  stif-! 
fened  by  the  presence  of  a  jacket  filled  with ' 
water,  may  be  considered  to  form  a  struc- 
ture of  rather  less  rigidity  than  a  water 
cooled  cylinder,  with  its  more  massive  coo^ 
struction  and  its  envelope  of  water.  It  is 
quite  possible  that  the  air  cooled  cylinder  u 
thus  more  readily  set  into  sonorous  vibra- 
tion by  the  hammering  of  the  valve  mechan- 
ism and  by  the  detonation  of  the  cfaarg; 
than  is  the  water  jacketed  cylinder. 

Air  cooled   cylinders   being  operated  at 

extremely  high  temperatures,  the  entering 

charge,  through  the  combined  effect  of  com 

pression  and  the  heat  from  the  walls,  is 

generally  upon  the  very  verge  of  self  igni 

tion  when  the  spark  takes  place.     Inflam 

mation  of  the  charge  is  thus  very  rapnl 

upon  ignition  being  effected  and  the  initia' 

explosion  pressure  increases  very  suddenly 

producing  a  relatively  sharp  blow  upon  tli{ 

structure,  which,  being  of  a  more  resonan: 

character  than  the  heavier   and   more  ir 

regularly    shaped    water    cooled    cylindci. 

conduces    to    a    stronger    resonant    effect  • 

Since  the  valves  of  almost  all  air  coolec 

cylinders  are  located  directly  in  the  head, 

they  are  of  necessity  operated  by  means  oi 

push  rods  and  rocker  arms.     This  form  of 

valve  gear  is  in  general  much  noisier  thas 

the  direct  acting  push  rod,  acting  upon  thti 

valve  end,   so  generally  used    upon   water 

cooled  engines,  which  carry  their  valves  ir 

pockets.     The  use  of  this  form   of  val« 

gear  upon  air  cooled  engines  and  the  fac 

that  the  cylinder  structure  to  which  it  is  a^ 

tached  more  readily  takes  up  vibration  thai 

does   a   water   cooled   cylinder     may   haT< 

some  bearing  upon  the  question  of  noise. 

An    air    cooled    cylinder     is     generall) 

studded  with  cooling  ribs,  pins,   combs  01 

other  applied  metallic  portions  which  ma? 

conceivably  take  up  the  sonorous  vibratiotf 

of  the  cylinder  itself  and  intensify  theffl 

It  is  believed  that  this  question  of  noise  fl 

air  cooled  motors  is  of  sufficient  importano 

to  warrant  careful  investigation.     The  buy 

ing  public  is  very  sensitive  to  unnecessary 

noise,  and  the  popularity  of  a   car  is  vcr^ 

considerably  dependent  upon   its    quietnesi 

of  operation. 


The  technical  section  of  the  French  M 
tomobile  Manufacturers'  Association,  uy. 
being  consulted  by  the  A.  C.  F.,   has  pi 
nounced  in  favor  of  speed  contests  in  19, 
In  view  of  this  decision  the  Automobile  Oi 
de  France  will  probably  organize  a  race  i 
addition  to  its  tire  race. 
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The  Motor  Car  as  an  Aid  to  Hunting 
in  Texas. 

By  F. 

The  adoption  of  the  automobile  by  the 
Houston,  Tex.,  sportsman  as  a  means  of 
conveyance  in  his  hunting  jaunts  is  inter- 
esting to  those  following  the  progress  of 
the  motor  car.     The  topographical  condi- 
tions are  especially  favorable  to  the  employ- 
ment of  the  automobile  in  that   the   city 
is  situated  in  the  level  lowlands,  and  on 
every  side  may  be  found  the  finest  of  hunt- 
ing and  fishing.     In  addition  to  this,  fine 
macadamized  or  shell  roads  radiate  from 
the  city  in  every  direction  through  the  heart 
of  the  hunting  and  fishing  territory.  To  the 
south  runs  a  shell  road  extending  along  the 
banks  of  BuflFalo  River  to  La  Porte,  thence 
along  the  bay  shore  to  Seabrook  on  Clear 
Lake.    At  La  Porte  the  finest  duck  shooting 
in  Texas  may  be  found.     To  the  east  of 
Houston  three  macadamized  roads  run  to 
the  San  Jacinto  River  bottom,  one  of  them 
touching  at  Humble,  the  oil  field.     In  the 
river  bottom  both  birds  and  big  game,  in- 
cluding deer  and  bear,  are  abundant.     To 
the  north  run  four  or  five  gravel  and  shell 
roads   through   the   prairie   lands,   crossed 
here  and  there  by  small  streams  and  wooded 
patches.     To   the   west   some   half   dozen 
gravel  roads  extend  to  the  rice  fields  and 
Brazos  River  bottom.    On  any  of  the  roads 
the  automobilist  may  find  smooth  traveling 
for  from  15  to  50  miles. 

Until  a  few  years  ago  the  Houston 
sportsman  was  wont  to  make  weekly  trips, 
generally  on  Sunday,  to  some  of  the  outly- 
ing districts,  for  a  day  of  sport;  but  there 
Mrere  many,  especially  among  the  business 
[glasses,  who  were  restricted  by  the  lack  of 
convenient   transportation   facilities.     It   is 
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Shooting  Plover. 


with  this  class  that  automobile  hunting 
originated,  and  has  since  become  popular. 
The  originator  of  the  idea,  perhaps,  is  a  well 
known  sportsman  and  automobilist,  who  at 
first  began  making  short  trips  to  his  rice 
farm  on  the  Richmond  road,  some  few 
miles  west  of  the  city,  where  he  would 
often  spend  the  afternoon  shooting  snipe  or 
quail.  The  practice  suggested  the  use  of 
the  car  for  more  extensive  trips,  and  since 
that  time  many  of  the  Houston  sportsmen 
have  purchased  cars  to  be  used  for  no  other 
purpose  than  that  of  hunting.  At  first  most 
of  the  trips  were  short  ones  into  nearby 
territory;  but  it  is  not  uncommon  now  for 
the  hunter  to  go  the  entire  length  of  the 
county,  and  Texas  counties  are  not  small, 
in  quest  of  sport. 


A  trip  which  was  made  a  year  ago  will 
show  why  the  business  man  should  prefer 
the  automobile  to  the  train  or  wagon  in 
making  a  short  hunting  trip.  A  party, 
among  whom  was  the  foreman  of  the  print- 
ing department  of  a  morning  paper  and  a 
reporter  for  the  same  paper,  left  Houston 
at  4  o'clock  in  the  morning  after  the  day's 
paper  had  been  issued.  The  car  was  run 
out  east  of  the  city  some  17  miles  to  the 
San  Jacinto  River  bottom  before  daylight 
With  the  dawn  of  day  a  fine  buck  was  shot 
by  one  of  the  party.  A  short  while  after- 
ward duck  shooting  was  found  in  the  bot- 
tom lakes,  and  after  sun-up  quail  shooting 
was  indulged  in  for  an  hour  or  so.  The 
game  was  plentiful  and  the  party  secured  a 
good  bag  in  time  to  get  back  to  town  short- 
ly after  noon.  In  that  manner  these  ofl&ce 
men  were  enabled  to  get  a  few  hours'  rec- 
reation at  outdoor  sport  without  greatly  in- 
terfering with  their  work,  a  thing  that 
would  have  been  impossible  had  they  been 
obliged  to  wait  on  train  schedules  or  to 
travel  by  buggy. 

Last  spring  plover  shooting  from  auto- 
mobiles was  extensively  practiced.  The 
plover  must  be  shot  from  some  vehicle,  as 
he  will  fly  too  readily  from  a  man  walking. 
He  pays  no  attention  to  the  car,  however, 
and  will  not  fly  from  it.  Good  results  were 
obtained  by  all  the  automobile  hunters  dur- 
ing the  plover  flight. 

The  hunting  season  lasts  but  three 
months  in  Texas,  but  after  hunting  comes 
fishing,  with  no  restrictions  whatever  as  to 
amount  of  catch  or  season.  In  the  summer 
the  fishing  excursions  to  nearby  fresh  water 
streams  are  substituted  for  the  hunting. 
An  hour's  run  in  a  motor  car  will  place  the 
sportsman  of  Houston  at  either  the  home 
of  the  perch  and  bass  or  that  of  the  salt 
water  fish,  including  the  fascinating  tarpon. 


An  Easy  Way  to  Get  Where  Game  May  Be  Found  in  Plenty. 


The  annual  automobile  show  of  the  / 
trian  A.  C.  will  take  place  in  the  Hort* 
tural  Building,  Vienna,  March  15-28,  : 
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New  Vehicles  and  Parts. 


The  Oldsmobile  Model  S. 

Considerable  interest  was  attached  to  the 
announcement,  made  several  months  ago, 
that  the  Olds  Motor  Works,  of  Lansing, 
Mich.,  would  enter  the  field  with  a  four 
cylinder  touring  car  designed  on  French 
lines.  The  Olds  Motor  Works  are  gen- 
erally regarded  as  the  originators  of  the 
American  type  of  runabout  with  sin- 
gle cylinder  horizontal  engine  and  plane- 
tary change  speed  gear,  which  type 
of  car  is  now  in  use  in  every  quarter 
of  the  globe.  The  company  had  so  far 
confined  itself  strictly  to  American  types  of 
construction — single  and  double  cylinder 
horizontal  cars — and  it  was,  therefore,  of 
interest  to  see  in  what  manner  its  design- 
ers would  work  out  the  details  of  a  car  on 
French  lines.  The  general  features  of  this 
car  have  been  known  to  the  public  for  some 
time,  but  some  of  the  details  have  been 
settled  only  recently,  so  that  a  complete  de- 
scription was  not  possible  before  this.  The 
company  have  placed  at  our  disposal  draw- 
ings of  almost  every  detail,  so  that  those 
interested  are  enabled  to  inform  themselves 
very  thoroughly  with  respect  to  the  con- 
struction of  the  car,  from  the  description 
and  illustrations. 

The  car  is  steered  by  a  hand  wheel  16 
inches  in  diameter  and  provided  with  a 
wood  rim  of  oval  section.  The  wheel 
is  keyed  to  a  tubular  steering  post  which 
runs  down  through  a  sleeve  secured  to 
the  dash.  Secured  to  the  lower  end  of 
the  steering  post  is  a  square  threaded 
steel  worm  surrounded  by  a  babbitted 
nut,  the  babbitt  being  cast  into  a  steel 
sleeve  drilled  with  holes  to  prevent  the 
babbitt  turning  in  the  steel.  The  sides 
of  the  steel  sleeve  are  extended  below 
the  worm  and  connect  by  a  pin  and  slid- 
ing block  to  a  bell  crank  which  trans- 
mits the  motion  to  the  steering  knuckles. 
The  screw  and  nut  mechanism  is  en- 
closed in  a  casing  which  is  provided  with 
means  of  adjustment  for  wear,  and  with  a 
grease  cup  to  insure  proper  lubrication. 
The  housing  bolts  directly  against  the  main 
frame  and  the  sub-frame.  The  steering 
knuckles  are  of  the  inverted  Elliott  type, 
and  have  very  long  vertical  pivots.  The 
drop  forged  steering  arms  are  separate 
from  the  knuckles  and  are  bolted  to  a 
lug  formed  on  the  lower  branch  of  the 
knuckle  fork.  The  joints  of  the  connect- 
ing rod  between  the  steering  gear  and 
the  right  hand  knuckle  are  of  the  adjust- 
able ball  and  socket  type,  while  the 
joints  of  the  tie  rod  between  the  two 
knuckles  are  of  the  forked  type,  the 
forked  connectors  being  screwed  and 
clamped  to  the  tie  rod.  The  front  axle 
is  tubular  and  has  the  drop  forged  steer- 
ing heads  pinned  and  brazed  to  its  ends. 
The  vertical  steering  head  is  provided 
with  hardened  and  ground  bushes  for  the 
pivot  pin  at  both  ends. 


Steering  Head  and  Knuckle. 

The  spark  and  throttle  levers  are 
mounted  on  a  double  sector  secured  to 
the  steering  post  underneath  the  wheel. 
As  seen  from  the  drawing,  the  sectors 
are  provided  with  rounded  notches  on 
their  outer  edge,  into  which  engage 
spring  pressed  plungers  within  the  handles 
of  the  levers.  The  shafts  of  the  two  le- 
vers are  both  tubular  and  concentric,  and 
at. their  lower  ends  are  provided  with 
lever  arms,  connecting  by  links  to  the 
throttle  and  spark  timer  respectively. 
The  throttle  lever  is  connected  with  an 
accelerator  pedal  in  such  a  manner  that 
the  speed  of  the  engine  can  be  adjusted 
by  the  lever  and  accelerated  by  the  pedal, 
but  as  soon  as  the  pedal  is  released  the 
speed  will  automatically  come  down  to 
the  point  determined  by  the  lever  ad- 
justment. 

The  front  axle  is  a  bent  steel  tube,  and 
the  steering  pivots  are  arranged  to  give 
an  inclination  of  two  degrees  to  the  front 
wheels.  The  front  wheels  are  fitted  with 
Timken  roller  bearings  in  the  hubs.  The 
wheels  are  of  the  artillery  type,  32  inches 
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Engine  Control  Levers. 

A,  Spark  Lever;  B,  Throttle  Lever. 


in  diameter,  and  fitted  with  3}^  inch  front 
tires  and  4  inch  rear  tires.  The  front 
wheels  have  ten  spokes  each,  the  rear 
twelve.  The  frame  is  carried  on  semi- 
elliptic  springs,  36x2  inches  front  and 
48x2  inches  rear.  It  is  of  pressed  steel 
construction,  with  channel  section  side 
members  354  inches  deep.  A  pressed 
steel  sub-frame  of  the  same  section  as  the 
side  frame  is  provided  for  carrying  the  en- 
gine and  change  speed  gears.  Sheet  metal 
plates  are  securely  riveted  between  the  sub- 
frames  and  side  members,  which  in  conjunc- 
tion with  a  half-cylindrical  sheet  steel  shield 
bolted  below  and  between  the  sub-frame  en- 
tirely protect  the  motor  and  transmission 
mechanism  from  mud  and  dust.  The  car 
has  a  wheel  base  of  106  inches  and  a  stand- 
ard tread.  Brackets  are  riveted  to  the  sides 
of  the  main  frame  for  supporting  the  mud 
guards  and  running  board  irons,  the  brackets 
being  reamed  out  with  a  Morse  taper  ream- 
er, and  the  irons  clamped  in  place  by  nuts. 

The  cylinders  are  of  4%  inch  bore  by 
4^  inch  stroke,  and  the  engine  is  rated  at 
24-28  horse  power.  The  cylinders  are  cast  in 
pairs  with  integral  heads,  valve  chambers 
and  jackets,  and  are  formed  with  flanges  at 
their  lower  ends  by  which  they  are  bolted 
to  the  aluminum  crank  chamber.  In  con- 
nection with  the  joint  of  the  cylinders  to 
the  crank  chamber  it  may  be  mentioned 
that  it  is  effected  by  cap  screws  with  nuts, 
no  reliance  being  placed  on  threads  in 
aluminum.  It  will  be  noticed  from  the 
drawing  that  the  water  space  of  the  jacket 
is  very  liberal,  and  that  it  completely  sur- 
rounds the  valve  box.  The  top  of  the 
jackets  is  closed  by  a  cover  plate,  which  is 
clamped  in  place  by  means  of  two  steel  Si- 
tings, one  in  the  centre  of  each  cylinder 
head,  into  the  outer  end  of  which  the  com- 
pression cocks  are  screwed.  These  fittings 
are  screwed  into  the  cylinder  heads.  1 1 
flange  on  them  abutting  against  a  boss 
formed  on  the  heads,  and  the  cover  plate*  | 
are  then  passed  over  the  fittings  and 
clamped  in  place  by  nuts  screwed  over  the 
outer  ends  of  the  fittings. 

The  crank  is  of  the  three  bearing  type 
and  is  hung  from  the  upper  half  of  tb( 
aluminum  crank  chamber.  It  is  made  froai 
a  drop  forging  of  special  steel,  and  its  bear 
ing  surfaces  are  ground  to  size.  The  froJl 
bearing  is  y/2  inches  long,  the  centre  bear- 
ing 3  inches,  and  the  rear  bearing  >i 
inches,  while  the  crank  pin  bearings  an 
2^  inches  long.  A  flange  is  forged  on  fl 
the  rear  end  of  the  crank  shaft,  to  whid 
the  flywheel  is  bolted.  The  conncctin( 
rods  are  I  section  drop  forgings,  and  ad 
provided  with  separate  caps  at  the  c 
pin  end,  shims  being  interposed  betw* 
the  head  of  the  connecting  rod  and  the 
in  order  to  allow  of  ready  adjustment  fi 
wear.  An  inspection  of  the  drawing 
show  that  the  connecting  rod  is  desii 
with  a  view  to  eliminate  all  unnecess 
weight.  The  crank  pin  end  is  providl 
with  a  Parsons  white  bronze  bushing,  whJ 
the  wrist  pin  end  is  provided  with  a  ha 
dened  and  ground  steel  bushing,  the 
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Side  and  End  Sectional  Elevations  of  Engine, 


in  being  also  hardened  and  ground,  and 
lade  hollow  to  reduce  its  weight  The 
/rist  pin  is  held  in  place  against  lateral 
lovement  by  a  shoulder  screw  in  one  of 
he  piston  bosses,  which  is  secured  by  a 
otter  pin  on  the  inside  of  the  hollow  wrist 
in.  The  pistons  are  5  inches  long,  and  are 
rovided  with  three  rings  with  oblique 
oints,  pinned  in  place.  All  of  the  rings 
re  placed  in  grooves  above  the  wrist  pin, 
nd  the  lower  end  of  the  piston  is  cut  with 

number  of  oil  grooves.  The  crank  cham- 
ber is  in  two  halves,  and  the  upper  half  is 
rovided  with  six  supporting  arms,  the  ends 
►f  which  rest  on  the  sub-frame. 

Both  the  inlet  and  exhaust  valves  are 
lechanically  operated  from  a  single  cam 
haft,  being  located  adjacent  to  each  other 
t  the  side  of  the  cylinders.  The  valves 
onsist  of  cast  iron  heads  shrunk  and 
iveted  to  hardened  steel  stems.  The 
eads  are  turned  with  large  tapered  bosses 
n  the  under  side  to  reduce  the  liability  of 
tie  stem  breaking  at  the  joint  with  the 
ead.  The  openings  over  the  valves  are 
losed  by  inverted  screw  caps.  The  guides 
3r  the  valve  stems  are  pressed  into  holes 
rilled  through  the  lower  wall  of  the  valve 
hamber,  being  held  there  by  the  press  fit 
nd  by  the  pressure  of  the  valve  springs. 
*he  valve  springs  at  their  lower  ends  rest 
gainst  split  washers  and  spring  cup  wash- 
rs.  The  play  of  the  tappet  rods  is  auto- 
latically  taken  up  by  small  coiled  springs 
rhich  surround  these  rods  where  they  ex- 
;nd  from  the  guides,  the  springs  being 
Dvered  by  small  pressed  steel  thimbles. 
ly  this  means  the  top  of  the  tappet  rods  is 
Iways  kept  in  contact  with  the  lower  end 
f  the  valve  stems,  and  the  noise  of  the 
alve  mechanism  is  reduced  to  a  minimum, 
he  tappet  rods  are  provided  with  adjust- 


able caps  to  allow  of  making  adjustment 
for  wear  in  the  mechanism.  The  guides  of 
the  tappet  rods  are  clamped  in  position  by 
spider  shaped  yokes,  one  for  each  pair  of 
guides,  which  are  clamped  down  by  a  sin- 
gle bolt  each.  Very  interesting  means  are 
used  for  preventing  the  guides  from  turn- 
ing. The  flanges  of  the  guides  resting 
against  the  wall  of  the  crank  chamber  arc 
of  such  diameter  that  those  of  adjacent 
guides  practically  touch  each  other,  and 
the  stud  which  secures  the  yoke  in  place 
being  located  between  these  flanges,  semi- 
circular notches  have  to  be  cut  in  the  cir- 


Section  and  Elevation  of  Circulating 
Pumps. 


cumfercnce  of  each  to  allow  the  stud  to 
pass,  and  this,  of  course,  prevents  the 
guides  from  turning.  The  lower  ends  of 
the  tappet  rods  are  forged  and  provided 
with  cam  rollers.  The  forks  of  the  tappet 
rods  are  rectangular  in  cross  section,  and 
a  snug  fit  in  the  guides,  whereby  the  tappet 
rods  are  prevented  from  rotating.  The 
cams  are  keyed  and  pinned  to  a  hollow 
steel  cam  shaft.  The  cam  shaft  is  driven 
direct  from  the  crank  shaft  by  a  steel 
pinion  keyed  to  the  latter  at  its  forward 
end  and  meshing  with  a  composite  bronze 
and  fibre  gear  keyed  to  the  forward  end  of 
the  cam  shaft  The  cam  gear  pinion  also 
meshes  with  a  gear  for  the  circulation 
pump.  Secured  to  the  gear  of  the  cam 
shaft  is  an  aluminum  pulley  from  which 
the  radiator  fan  is  driven.  The  cam  shaft  is 
mounted  in  three  bronze  bushed  bearings, 
and  the  two  forward  bushings  are  of  such 
diameter  that  the  shaft  assembled  with  its 
cams  and  bearings  can  be  slipped  into 
place  in  the  crank  case  from  the  forward 
end.  The  cam  gearing  is  protected  by  a 
housing  supported  by  studs  screwed  into 
the  crank  chamber  wall. 

An  interesting  system  of  lubrication  has 
been  worked  out  for  the  engine.  At  the 
bottom  of  the  crank  chamber,  to  one  side, 
is  formed  a  longitudinal  oil  well,  which  is 
provided  with  a  bull's  eye  at  its  forward 
end,  and  drains  toward  the  rear.  At  the 
rear  end  of  this  oil  well  is  arranged  an  oil 
pump  of  the  gear  type,  which  is  driven  by 
a  vertical  shaft  receiving  its  motion  from 
the  rear  end  of  the  cam  shaft  through  a 
pair  of  mitre  gears.  This  same  vertical 
shaft  is  extended  upward  above  the  crank 
chamber,  and  at  its  upper  end  carries  the 
ignition  timer.  By  reference  to  the  side 
sectional  elevation  of  the  engine  it  will  be 
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seen  that  the  driving  mitre  gear  has  a  solid 
hub   which   extends   through  a  bearing  at 
the  end  of  the  cam  shaft,  and  connects  to 
the  cam  shaft  by  a    groove    and    tongue 
joint     The   cam   shaft  can,   therefore,   be 
removed  from  the  crank  case  without  dis- 
turbing the  gearing  for  the  oil  pump  and 
timer.      The    vertical    shaft   comprises     a 
Hookham  coupling,  which  compensates  any 
slight  disalignment  between  the  pump  and 
the  upper  bearings  of  the  shaft.     The  oil 
pump  is  bolted  to  the  rear  end  of  the  crank 
case ;  it  draws  the  oil  from  the  oil  well  and 
forces  it  up  through  a  duct  drilled  in  the 
wall  of  the  crank  case  and  a  groove  cast  on 
the  under  side  of  the  flange  of  the  upper  half 
of  the  crank  case,  to  the  three  main  bearings 
of  the  engine  and  to  the  rear  bearing  of  the 
hollow  cam  shaft      The  oil  at  the  latter 
point   finds   its   way  into  the  hollow   cam 
shaft,   and   flows  through   it  to  the   other 
cam   shaft  bearings.      The  bottom  of  the 
crank   chamber    is    divided    by   partitions 
into  four  compartments  to  prevent  all    the 
oil  running  to  one  end  when  the  car  is  on 
a  grade.    The  centre  partition  wall  is  con- 
siderably higher  than  the  two  other  walls. 
Drain  holes  are  provided  in  the  bottom  of 
the  crank  chamber  toward  the  side  whereby 
the  crank  chamber  communicates  with  the 
oil  well,  so  as  to  insure  a  certain  level  of 
oil  bemg  mainumed  in  the  bottom  of  the 
crank  chamber.     To   renew  the  oil   in   die 
CT^nk  case  a  globe  valve  in  a  pipe  from  an 


auxiliary  oil  tank  to  the  case  is  opened. 
The  connecting  rod  bearings  and  cylinders 
are  lubricated  by  splash  in  the  crank  case. 

A  Holley  carburetor  is  used,  of  the  float 
feed  automatic  type,  which  is  located  at  the 
right  hand  side  of  the  engine,  and  connects 
by  a  brass  inlet  tube  passing  between  the 
two  cylinders  to  the  inlet  valves.  The  in- 
let passages  are  siamesed,  and  only  one 
pipe  connection  is  required  for  each  pair  of 
valves.  The  exhaust  is  conducted  away 
f^om  the  engine  through  a  four  branch 
cast  iron  manifold,  and  the  inlet  and  ex- 
haust manifolds  are  held  in  position  by 
yokes.  Ignition  is  by  jump  spark,  the 
spark  plugs  being  screwed  into  the  caps 
over  the  inlet  valves.  The  ignition  current 
is  furnished  by  a  storage  battery,  with  dry 
cells  for  reserve.  A  quadruple  vibrator 
coil  is  secured  to  the  dash,  and  the  timer, 
as  already  stated,  is  carried  at  the  top  of 
a  vertical  shaft  at  the  rear  of  the  engine. 
The  cooling  water  is  circulated  by  a  gear 


Vol  17.  No.  I. 

pump  placed  in  a  recess    formed    in    the 
crank  case  at  the  forward  end.    The  pump 
chamber  is  formed  in  an  original  manner, 
in  that  two  gear  blanks   (presumably  flat 
tened  on  the  adjacent  sides)  are  placed  k 
the  recess,  and  babbitt  is  poured    around 
them,  so  as  to  insure  a  close  fit  withou: 
machining.    The  pump  is  driven  by  spu: 
gears  from  the  crank  shaft,  and  a  grease 
cup  is  provided  for  its  lubrication.     Th; 
driving  gear  of  the  pump  is  formed  in 
tegral    with   its   shaft,   while   the    drive: 
gear  runs  free  on  its  shaft,  which    is  :\ 
steel  pin  pressed  into  a  hole  drilled  :: 
the  wall  of  the  crank  chamber,  and  hel. 
against  coming  out  by  the  cover    plai: 
of  the  pump.    The  delivery  of  the  pun:; 
connects  by  a  pipe  to   the  very   lower* 
point  of  the  cylinder  jackets,  and   fron; 
the  cover  plates  of  the  cylinder  jackets  th-^ 
water    flows    through    a   tubular   manifok'^ 
back  to  the  radiator,  which  is  of  the  celluk 
type  and  located  at  the  front  of  the  cii 
gine  space.    A  drain  cock  is  provided  :; 
the  pipe  leading  from  the  bottom  of  tb 
radiator  to  the  pump,  which  forms   th< 
lowest  part  of  the  cooling  system.     Baa 
of  the  radiator  is  arranged  a  fan,  virhic 
is  carried  upon  a  bracket  bolted   to  t^^^ 
front   cylinder,   so   that  it  is   held    ver! 
rigidly.    This  fan  is  driven  by  a  belt  fror 
the  cam  shaft.  I 

The  clutch  is  of  the  leather  faced  cotJ 
ical  type,  and  flat  steel  springs  B  B  ar 
placed  under  the  leather  facing  at  tH 
smaller  end  of  the  cone  A  to  in  sun 
smooth  and  gradual  operation  of  th 
clutch.  It  will  be  noticed  that  the  flj 
wheel  C  is  clamped  between  two  flange 
one  at  the  end  of  the  crank  shaft  D  ar; 
one  at  the  end  of  a  short  shaft  E,  upd 
which  the  clutch  cone  A  has  a  bearins 
and  which  also  carries  the  ball  thrcs 
bearing  F,  taking  the  end  thrust  oS  ii 
clutch  spring.  The  clutch  cone  is  of  i 
inches  outside  diameter  and  has  a  fa: 
of  3  inches.  Its  hub  is  provided  with 
bronze  bushing  G  surrounding  the  sha: 
E,  and  to  its  flange  is  bolted  a  sleeve 
casing  H,  which  surrounds  the  clut 
spring  S.  Upon  the  outside  of  ttt 
spring  housing,  which  transmits  tl^ 
power  of  the  clutch,  are  formed  tivo  c^ 
cular  flanges,  between  which  cngagfes  t 
two-part  collar  1  connected  to  the    clur 
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Section  Through  Change  Speed  Gear. 


operating  pedal  by  trunnions  and  lever 
arifts.  The  pressure  of  the  clutch  spring 
can  be  adjusted  by  means  of  a  nut  J 
over  the  end  of  the  shaft  The  spring 
housing  of  the  clutch  connects  to  the  gear 
box  by  a  universal  joint  K.  A  grease  cup 
L  screwed  into  the  web  of  the  clutch  cone 
supplies  lubricant  to  the  bearing  G  of  the 
clutch. 

The  change  speed  gear  is  of  the  slid- 
ing pinion  type,  giving  three  forward 
speeds  and  one  reverse,  the  high  speed 
forward  being  a  direct  drive.  The  gear 
comprises  two  independent  sliding  pin- 
ions, and  is  operated  on  the  selective 
system  by  means  of  a  shifting  lever 
working  on  an  H  quadrant.  The  forward 
sliding  pinion  A  in  its  forward  position 
gives  the  reverse  speed,  and  in  its  rear- 
ward position  the  low  speed  forward. 
The  rear  sliding  pinion  B  in  its  forward 
position  gives  the  intermediate  speed,  and 
in  its  rearward  position,  when  its  teeth 
engage  with  internal  teeth  on  the  gear 
wheel  adjacent  to  it,  the  direct  drive  or 
high  forward  speed.  The  two  sliding  pin- 
ions move  on  four  feather  keys  milled  in- 
tegral with  the  shaft.  The  lay  shaft  is 
hollow  and  the  gears  are  secured  to  it  by 
Woodruff  keys.  The  pinions  and  gears 
are  cut  from  solid  banks  of  high  car- 
bon steel,  with  teeth  of  "six-eight"  pitch. 
Both  shafts  are  mounted  in  bronze  bushed 
bearings  of  very  liberal  dimensions,  the 
rear  bearing  of  the  first  motion  shaft  be- 
ing inside  the  shaft  to  which  the  propeller 
shaft  is  connected  by  a  universal  joint. 
The  reverse  pinion  C  is  normally  held  out 
of  mesh  with  its  corresponding  gear  on 
the  lay  shaft  by  a  coiled  spring,  but  is 
automatically  shifted  into  mesh  with  it  by 
an  extension  of  the  shifting  fork  con- 
trolling the  pinion  A,  when  it  is  desired  to 
engage  the  reverse  gear.  The  spring 
which  disengages  the  reverse  pinion 
bears  against  a  ball  thrust  collar.  The 
journal  on  which  the  reverse  pinion  runs 
is  supported  at  both  ends. 

The  system  of  operating  the  two  gear 
shifting  rods  and  locking  the  one  not 
used  in  position  is  most  interesting.     As 


shown  in  the  illustration  herewith,  the 
gear  shifting  lever  D  is  the  innermost  of 
the  two  side  levers,  the  outer  one,  E,  be- 
ing the  emergency  brake  lever.  The 
lever  D  is  secured  upon  the  tubular 
shaft  F,  to  the  inner  end  of  which  is  se- 
cured a  downwardly  extending  lever 
arm  G.  The  lower  end  of  this  lever  arm 
is  adapted  to  engage  into  notches  cut  in 
the  two  shifting  rods  I  and  J,  respect- 
ively, by  shifting  the  lever  D  sideways 
while  in  its  neutral  or  central  position. 
The  shifting  rods  I  and  J  are  also  pro- 
vided with  notches  on  their  lower  side, 
into  which  notches  a  sliding  pin  H  is 
adapted  to  engage.  This  pin  is  cut  with 
a  slot  in  its  upper  side,  which  is  directly 
in  line  with  the  lower  end  of  the  lever 
arm  G,  so  that  the  rod  with  which  the 
lever  arm  G  is  in  engagement  is  free  to 
move,  while  the  other  rod  is  locked  in 
position  by  the  pin  H.  The  motion  of 
the  pin  H  is  controlled  by  the  sector  K 
secured  to  the  tubular  shaft  F,  which  en- 
gages in  a  slot  at  the  end  of  pin  H.  This 
sector  K,  which  does  not  prevent  the 
rotary  motion  of  shaft  F  and  gear  shift- 
ing lever  D  in  any  manner,  insures  that 
the  locking  pin  H  is  shifted  sideways 
whenever  the  gear  shifting  lever  D  is 
shifted  sideways.  The  locking  pin  H  is 
prevented  from  turning  by  being  cut 
with  a  key  slot  in  its  under  side,  into 
which  extends  the  point  of  a  set  screw 
L.  The  brake  lever  E  is  secured  upon  a 
tubular  shaft  M  within  the  tube  E,  to 
which  is  secured  a  downwardly  extend- 
ing arm  N,  from  which  connection  is 
made  to  the  hub  brakes.  Two  spring 
pressed  balls  O  are  provided  under  the 
sliding  rods  in  the  gear  case  to  help 
find  the  correct  position  of  mesh  in 
changing  gears.  The  balls  work  in  hard- 
ened bushings  and  engage  into  part- 
spherical  recesses  on  the  under  side  of 
the   shifting   rods. 

The  gear  case  is  made  in  two  halves 
and  provided  with  an  inspection  cover 
with  quick  acting  lock.  The  gear  box  is 
supported  on  the  frame  on  the  three 
point  suspension  principle,  the  upper  half 


of  the  case  being  cast  with  three  sup- 
porting arms,  two  of  which,  at  the  for- 
ward end,  rest  on  the  sub-frame,  and  the 
third,  at  the  rear  end,  rests  on  a  cross 
member  of  the  main  frame. 

The  power  is  transmitted  to  the  rear 
axle  by  a  shaft  Mvith  a  (Spicer)  universal 
joint  at  both  ends.  The  rear  universal 
slides  on  a  square  portion  of  the  driving 
shaft.  The  driving  bevel  pinion  is  formed 
integral  with  its  shaft,  which  is  mount- 
ed on  Timken  adjustable  roller  bearings 
on  both  sides  of  the  pinion.  The  same 
type  of  bearings  is  used  in  the  rear  axle. 
The  differential  is  of  the  spur  gear  type, 
and  its  case  is  formed  with  an  external 
flange,  to  which  the  driven  bevel  gear  is 
secured  by  bolts.  The  driving  gear  case 
is  divided  horizontally,  and  between  the 
two  halves  is  clamped  the  rear  end  of 
the  torsion  brace  rod,  which  is  of  tubu-  . 
lar  construction  and  has  its  forward  end 
hung  from  a  cross  member  of  the  frame. 
The  rear  axle  shafts  are  encased  in 
seamless  steel  tubes,  which  are  secured 
at  their  inner  ends  in  two  substantially 
ribbed  hubs  formed  integral  with  the 
lower  half  of  the  driving  gear  case,  and 
have  secured  to  them  at  their  outer  ends 
the  hub  brake  carriers.  The  ends  of  the 
driving  axle  shafts  are  square,  and  fitted 
into  square  openings  in  the  hubs  of  the 
driving  wheels,  the  hubs  being  held  in 
place  by  nuts  and  pins,  which  are  cov- 
ered by  the  usual  hub  caps. 

The  car  is  fitted  with  two  independent 
brakes,  one  acting  on  the  transmission  shaft 
directly  back  of  the  gear  box,  and  the  other 
on  drums  bolted  to  the  rear  wheel  hubs. 
The  transmission  brake,  which  is  operated 
by  foot  pedal,  is  of  the  band  type,  consist- 
ing of  a  steel  band  lined  with  camel's  hair, 
which  can  be  contracted  upon  a  pressed 
steel  drum  bolted  to  the  universal  joint  by 
means  of  a  bell  crank  and  link  mechanism. 
The  brake  band  is  supported  on  top  by  being 
hung  from  the  rear  supporting  arm  of  the 
gear  box,  and  is  held  off  the  drum  when 
not  applied  by  a  coiled  spring  surrounding 
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Frayer-Miller  Four  Cylinder  Car. 


41x2  inches,  with  six  leaves;  the  rear 
springs  are  also  semi-elliptic,  50x2  inches, 
with  seven  leaves.  The  frame  is  built  up  of 
channel  section  pressed  steel  members,  the 
individual  pieces  being  riveted  together  by 
means  of  gusset  plates,  which  are  pressed 
integral  with  the  side  members.  There  ,are 
five  cross  members  in  all,  the  front  cross 
member  being  curved  down  to  clear  the 
front  end  of  the  motor.  The  car  is  fitted 
with  internal  and  external  rear  hub  brakes, 
the  drums  being  iij^  inches  in  diameter  by 
2  inches  face.  The  contracting  brake  is  the 
service  brake,  being  operated  by  a  pedal, 
while  the  expanding  brake  serves  as  emer- 
gency brake,  and  is  operated  by  a  side 
lever.  The  latter  brake  is  interconnected 
with  the  clutch.  Both  the  internal  and  ex- 
ternal brakes  are  faced  with  mineral  leath- 
-cr,  which  is  not  affected  by  oil.  The  car  is 
steered  by  means  of  a  hand  wheel  through 
an  irreversible  mechanism.  It  is  fitted  with 
a  five  passenger  side  entrance  tonneau  body, 
and  equipped  with  mud  guards  and  continu- 
ous running  boards.  •  Extensions  are  pro- 
vided from  the  front  mud  guards  to  the 
body,  in  order  to  prevent  annoyance  of  the 
front  seat  occupants  by  splashing  mud. 


der  type  and  arranged  in  front  under  the 
hood.  The  cylinders  are  of  S  inches  bore 
and  S  inches  stroke,  and  the  engine  is  rated 
at  40-45  horse  power.  The  power  is  trans- 
mitted through  a  multiple  disc  clutch  to  the 
sliding  pinion  change  speed  gear,  which  af- 
fords three  forward  speeds  and  one  reverse. 
From  the  gear  box  the  power  is  transmit- 
ted to  the  rear  axle  by  a  shaft  and  bevel 


gears.  The  driving  shaft  is  encased  in  a 
tube  acting  as  a  torsion  brace,  and  is  pro- 
vided with  only  one  universal  joint,  at  the 
forward  end 

The  engine  is  lubricated  by  means  of  a 
Hill  precision  oiler  secured  to  the  dash  and 
driven  from  the  rear  end  of  the  cam  shaft 
The  ignition  is  by  jump  spark,  with  cur- 
rent supplied  by  a  storage  battery  under  nor- 
mal conditions  and  a  dry  battery  in  case  of 
emergency.  Both  batteries  are  carried  in  a 
box  on  the  frame.  A  quadruple  spark  coil 
is  secured  to  the  dashboard,  and  the  igni- 
tion timer  is  carried  at  the  top  of  a  vertical 
shaft  driven  by  bevel  gears  from  the  rear 
end  of  a  cam  shaft.  The  time  of  the  spark 
is  controlled  by  a  lever  on  the  steering 
wheel.  The  engine  is  water  cooled,  the 
cooling  system  comprising  a  radiator  in 
front  of  the  bonnet  space,  with  a  fan  be- 
hind it,  and  a  rotary  pump.  A  supply  of  18 
gallons  of  gasoline  can  be  carried. 

The  car  is  fitted  with  two  independent 
brakes,  a  band  brake  on  the  transmission 
shaft  directly  back  of  the  gear  box  and  a 
double  internal  expanding  brake  acting  on 
drums  secured  to  the  rear  hubs.  The  lat- 
ter brake  is  the  emergency  brake  and  is  op- 
erated by  a  side  lever,  while  the  transmis- 
sion brake  is  operated  by  a  pedal.  Steer- 
ing is  by  hand  wheel  and  a  worm  and  sector 
back  lock  mechanism.  The  frame  is  of 
pressed  steel  construction  throughout,  with 
straight  channel  section  side  members  car- 


New  Jackson  Models. 

The  Jackson  Automobile  Company,  of 
Jackson,  Mich.,  have  entered  the  four  cylin- 
der field  with  a  touring  car  (Model  G)  of 
interesting  design,  which  will  be  exhibited 
at  the  New  York  and  Chicago  shows.  The 
model  has  only  recently  been  completed, 
and  we  are  not  yet  able  to  show  photo- 
graphs of  the  car  complete,  but  two  views 
of  the  chassis  are  shown  herewith.  The 
body  will  be  of  the  King  of  the  Belgians 
style,  with  double  side  door  entrance,  and 
will  be  made  of  wood.  A  hollow  steel 
dash  will  be  fitted,  faced  with  mahogany,  to 
which  the  coil  and  lubricator  will  be  at- 
tached. The  normal  seating  capacity  of 
the  car  is  five. 

The  motor  is  of  the  vertical  twin  cylin- 


Elevation  and  Plan  of  Four  Cylinder  Jackson  Chassis. 
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ried  on  semi-elliptic  springs  at  both  ends, 
,  the  rear  springs  being  swung  out  from  the 
j  frame.  The  engine  and  change  gear  box 
are  carried  upon  a  sub-frame.  A  sheet 
metal  pan  is  secured  to  the  under  side  of  the 
sub-frame,  to  protect  the  engfine,  gear  box 
and  transmission  brake  against  road  mud 
and  dust.  The  wheels  of  this  car  are  34 
inches  in  diameter,  of  the  artillery  type,  and 
fitted  with  4  inch  Diamond  clincher  tires. 
The  car  has  a  wheel  base  of  108  inches  and 
a  tread  of  56  inches.  Its  weight  complete 
is  2400  pounds.  Additional  features  of  con- 
struction of  this  car  may  be  seen  from  the 
photographs.  The  equipment  includes  two 
gas  lamps,  two  side  oil  lamps,  one  tail  light, 
tools,  tire  repair  outfit,  etc. 

In  addition  to  the  above  described  four 
cylinder  car  the  Jackson  Automobile  Com- 
pany will  manufacture  a  two  cylinder  tour- 
ing car,  known  as  Model  D.  This  car  will 
be  fitted  with  a  King  of  the  Belgians  de- 
tachable tonneau  body  with  double  side 
doors.  The  engine  is  of  the  opposed  hori- 
zontal type  with  cylinders  of  5J4  inches 
bore  by  5  inches  stroke,  and  is  arranged 
crosswise  on  the  car  in  front.  The  horse 
power  rating  is  20-24.  This  car  is  pro- 
vided with  a  two  speed  forward  and  reverse 
planetary  change  speed  gear  with  a  multi- 
ple disc  clutch  for  the  high  speed,  and  the 
drive  to  the  rear  axle  is  by  shaft  and  bevel 
gears.  Lubrication  is  by  a  Hill  precision 
oiler  with  sight  feed  attachment  placed  on 
the  dash.  The  jump  spark  system  of  igni- 
tion is  used  and  the  cooling  system  is  the 
same  as  that  on  the  four  cylinder  car.  The 
gasoline  capacity  of  this  car  is  18  gallons. 
The  frame  is  of  pressed  steel  construction. 
The  car  is  equipped  with  a  foot  brake  on 
the  driving  shaft  and  with  emergency  brakes 
on  the  rear  wheel  hubs.  The  wheel  base 
is  100  inches;  the  tread  standard,  and  the 
weight  of  the  car  complete  is  1900  pounds. 
The  car  is  fitted  with  32  inch  wheels,  on 
which  are  3^2  inch  Diamond  clincher  tires. 
Another  model  of  the  Jackson  Automo- 
bile Company,  known  as  Model  C,  is  simi- 
lar in  many  respects  to  a  model  just  de- 
scribed, having  the  same  size  engine  but  ar- 
ranged under  the  body  instead  of  trans- 
versely in  front,  and  the  drive  to  the  rear 
axle  is  by  centre  chain  instead  of  by  shaft 
and  bevel  gears.  This  car  has  a  channel 
steel  frame,  a  Raymond  brake  on  the  dif- 
ferential and  ignition  by  dry  battery  and 
coil.  The  wheel  base  of  this  car  is  90  inches 
and  the  weight  1,750  pounds.  The  gasoline 
capacity  is  12  gallons.  The  change  speed 
gear  is  of  the  planetary  type,  but  differs 
from  that  used  on  the  other  two  cylinder 
car  in  that  a  conical  clutch  is  used  instead 
of  a  multiple  disc  clutch. 


The  new  four  cylinder  Northern  car  will 
be  equipped  with  an  air  clutch  and  air 
brakes,  the  pressure  for  which  is  developed 
in  a  small  piston  pump  built  on  gasoline 
engine  lines.  The  air  for  the  clutch  passes 
through  the  hollow  crank  shaft.  Another 
re  is  that  the  half  time  gears  serve 
s  the  circulating  pump. 


Qaeth  1906  Cars. 

The  Gaeth  Automobile  Works*  904  to  908 
Pearl  street,  Cleveland,  Ohio,  arc  produc- 
ing three  touring  car  models  for  the  1906 
season  as  follows :  Type  G,  with  jo- 24  horse 
power,  four  cylinder,  4J/2  by  4]4  inch  en- 
gine ;  Type  H.  with  30-40  horse  power*  four 
cylinder,  4^  by  5  inch  engine,  arid  Typ^  ], 
with  50-54  horse  power,  four  cylinder^  5^ 
by  6  inch  engine.  Following  is  a  descrip- 
tion of  the  medium  size  car,  Type  H : 

The  cylinders  are  vertical  and  cast  in. 
pairs  with  integral  water  jacket;^,  hc*;ids  ^ud 
exhaust  valve  chambers. 
All  the  wearing  surfaces, 
such  as  the  cylinder  bore, 
the  piston  surface,  piston 
rings,  etc.,  are  ground  to 
insure  a  perfect  fit  and  to 
prevent  loss  of  compression. 
The  pistons  are  ground  by 
an  improved  method  invent- 
ed by  Mr.  Gaeth,  on  which 
a  patent  has  been  applied 
for.  It  consists  in  grinding 
the  piston  with  the  rings  in 
place  'and  held  exactly  in 
the  position  which  they  as- 
sume after  being  placed 
in  the  cylinders.  This  renders  it  unneces- 
sary to  spread  the  rings  to  slip  them  into 
place  over  the  piston  after  grinding,  where- 
by they  are  often  sprung  out  of  shape.  Eacli 
piston  is  fitted  with  four  rings,  and  has  an 
oil  groove  cut  into  its  surface. 

The  crank  shaft  is  cut  from  a  hand 
forged  solid  billet  of  high  carbon  steel,  and 
has  large  wrist  pins  and  very  long  main 
bearings.  The  cams  and  cam  shaft  gearing 
are  enx:losed  within  the  crank  case.  The 
inlet  valves  are  located  in  housings  affixed 
centrally  to  the  heads  of  the  cylinders ;  they 
are  of  the  automatic  type,  and  the  lift  is 
controlled  in  conjunction  with  the  throttle 
of  the  carburetor.   The  method  of  varying  the 
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lift  of  the  valves  is  claimed  to  obviate  all 
noise  and  to  prevent  undue  wear  on  the 
valves.  It  is  clearly  illustrated  in  the  sec- 
tional elevation  of  the  engine  herewith. 

The  connecting  rods  are  manganese  bronze 
castings  of  I  section,  with  a  special  babbitt 
bearing  at  the  crank  pin  end  and  clamped  to 
the  wrist  pin  at  the  opposite  end.  The  wrist 
pin  is  a  hollow  steel  pin  and  has  bronze 
bushed  bearings  in  the  piston  bosses.  This 
arrangement  affords  considerable  bearing 
surface  for  the  pin  and  permits  of  more  ef- 
fective oiling,  as  oil  from  the  cylinder  walls 
finds  its  way  into  the  hollow  pin  and  to  the 
bearings.  Another  advantage  claimed  for 
this  method  of  construction  resides  in  the 
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fact  that  as  no  set  screws  or  expanding 
plugs  are  used  for  holding  the  wrist  pin  in 
position,  there  is  no  tendency  to  spring  the 
piston  out  of  shape  after  grinding.  A 
tubular  dip  is  fitted  into  the  cap  of  each 
connecting  rod,  which  facilitates  the  oiling 
of  the  crank  pin  bearings. 

The  crank  case  and  oil  pan  are  cast  of 
aluminum.  The  crank  case  is  cast  with  in- 
tegral supporting  arms,  and  is  webbed  be- 
tween these  arms  in  such  a  manner  as  to 
prevent  mud  and  dust  from  the  road  being 
thrown  up  onto  the  upper  part  of  the  en- 
gine. The  oil  pan  is  divided  into  four 
compartments,  one  beneath  each  cylinder. 

The  clutch  is  of  the  leather  faced  con- 
tracting band  type,  acting  on  a  flange  cast 
integral  with  the'  flywheel  and  slightly 
smaller  in  diameter  than  the  latter.  The 
band  is  hung  from  an.  arm  keyed  to  the 
transmission  shaft,  and  the  clutch  is  en- 
gaged and  disengaged  by  a  sliding  cone  on 
this  same  shaft.  The  control  of  the  clutch 
differs  somewhat  from  usual  practice,  as  no 
spring  is  used  to  hold  the  clutch  in  en- 
gagement. It  is  operated  by  means  of  a 
pedal  which  is  constructed  with  two  pads, 
on  one  of  which  rests  the  ball  of  the  foot 
and  on  the  other  the  heel.  To  engage  the 
clutch  the  upper  pad  is  pressed  forward  with 
the  foot,  and  to  release  the  clutch  the  lower 
pad  is  pressed  downward  with  the  heel.  The 
clutch  and  brake  are  not  interconnected,  and 
the  clutch  is  not  necessarily  released  when 
the  brakes  are  applied,  which  arrangement 
Admits  of  the  use  of  the  motor  for  braking 
purposes,  in  addition  to  the  regular  brakes. 

The  change  speed  gear  is  of  the  sliding 
pinion  type,  and  affords  three  forward 
speeds  and  a  reverse,  with  direct  drive  on 
the  high  gear.  All  gears  are  made  from 
high  carbon  steel  blanks,  are  of  wide  face, 
and  cut  with  six  pitch  teeth.  The  shafts 
are  mounted  in  babbitt  lined  bearings  sup- 
ported by  the  aluminum  case.  The  gear  is 
operated  by  a  hand  lever  at  the  right  of  the 
driver's  seat,  and  an  interlocking  mechan- 
ism is  provided  to  render  it  impossible  to 
change  the  gear  while  the  clutch  is  in  en- 
gagement. 

Ignition  is  by  jump  spark,  a  six  volt 
storage  battery  being  provided  as  the  regu- 
lar source  of  current  and  a  dry  battery  as  a 
reserve.  Both  are  carried  in  a  box  on  the 
running  board.  The  spark  is  timed,  by 
means  of  a  Herz  commutator  with  hard- 
ened steel  contacts,  and  a  special  sleeve  fit- 
ting the  cam  shaft.  The  commutator  is 
located  beneath  the  radiator  in  a  conveni- 
ent and  well  protected  position.  A  quadru- 
ple vibrator  coil  is  carried  on  the  dash- 
board, and  the  time  of  the  spark  is  con- 
trolled by  a  lever  on  the  steering  column, 
underneath  the  wheel,  by  which  same  lever 
also  the  motor  can  easily  be  started  on  the 
spark,  without  cranking. 

A  four  lead  positive  feed  oiler  of  3 
quarts  capacity  and  fitted  with  an  oil  gauge 
is  carried  on  the  running  board  and  is  op- 
erated by  a  spring  belt.  The  oiler  is  of  the 
plunger  pump  variety,  the  pump  being  op- 
erated by  a  gear  and  an  eccentric.  The  four 
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cylinders  are  fed  direct  from  the  oiler,  and, 
besides,  a  constant  level  of  oil  is  main- 
tained in  the  crank  case,  so  that  the  cyl- 
inders also  receive  lubrication  by  splash. 
Oil  wells  are  formed  over  the  main  crank 
shaft  bearings  which  collect  oil  splashed 
about  within  the  case  and  conduct  it  to  the 
bearings.  The  transmission  gears  run  in 
oil,  and  the  bearings  of  the  gear  box  are 
provided  with  oil  wells  and  chain  oilers. 
The  differential  and  rear  axle  bearings  are 
lubricated  by  grease  supplied  through  a 
filler  cap  in  the  housing,  and  one  supply  is 
claimed  to  be  sufficient  for  a  run  of  1,200 
miles. 

The  cooling  system  is  based  on  the  ther- 
mo-siphon.  principle.  A  Kells  radiator  with 
an  auxiliary  water  tank  on  top  is  placed  at 
the  front  of  the  engine  space,  and  a  strong 
blast  of  air  is  drawn  through  this  radiator 
by  a  belt  driven  fan  directly  behind  it,  and 
by  the  fan  shaped  spokes  of  the  flywheel. 
The  connections  of  the  cooling  system  con- 
sist of  aluminum  pipes  with  flanged  coup- 
lings. The  muffler  consists  of  a  number  of 
expansion  chambers  in  series,  and  the  ex- 
haust from  it  is  discharged  through  a  pipe 
extending  toward  the  rear  of  the  car. 

The  frame  of  the  car  is  constructed  of 
angle  section  pressed  steel,  the  side  mem- 
bers tapering  toward  both  ends  and  having 
spring  horns  fitted  to  it  at  the  front  and 
rear.  The  frame  is  narrowed  in  front  and 
the  offset  in  the  side  members  is  rein- 
forced by  a  steel  plate,  extending  from  the 


extreme  front  end  of  the  frame  to  the  cross 
member  at  the  middle  of  the  length  of  the 
frame.  The  rear  axle  is  of  the  clutch 
driven  type  and  fitted  with  a  spur  differen- 
tial gear.  The  weight  of  the  car  is  car- 
ried on  the  axle  tubes,  which  are  fitted 
with  adjustable  bearings;  the  driving  gears 
arc  cut  from  drop  forged  blanks.  A  torsion 
rod  extends  from  the  driving  gear  housing 
forward  to  a  cross  member  of  the  frame,  to 
which  it  is  hung  by  a  hanger  with  a  ball 
and  socket  joint.  The  driving  shaft  com- 
prises two  universal  joints,  which  are  com- 
pletely encased  and  packed  with  grease  to 
act  as  lubricant.  One  of  the  universal 
joints  has  a  sliding  fit  over  a  squared  por- 
tion of  the  shaft,  to  allow  for  variations 
in  the  distance  between  the  gear  box  and 
the  rear  axle,  due  to  the  play  of  the  springs. 
The  front  axle  consists  of  a  seamless  steel 
tube,  2  inches  in  outside  diameter  and  with 
5-t6  inch  wall,  which  is  curved  downward 
in  the  centre  and  is  provided  with  forged 
steering,  heads  and  knuckles.  The  wheels 
are  .of  the  artillery  type,  34  inches  in  di- 
ameter and  fitted  with  4  inch  pneumatic 
tires  and  adjustable  roller  bearings.  Each 
wheel  has  twelve  spokes.  The  frame  is  sup- 
ported upon  the  axles  by  semi-elliptic 
springs  2  inches  wide,  the  front  ones  being 
42  inches  and  the  rear  ones  48  inches  in 
length.  The  car  has  a  wheel  base  of  104 
inches  and  the  standard  tread. 

The  steering  gear  is  of  the  irreversible 
worm   and   sector  type,  and   is  completely 
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ried  on  semi-elliptic  springs  at  both  ends, 
the  rear  springs  being  swung  out  from  the 
frame.  The  engine  and  change  gear  box 
are  carried  upon  a  sub-frame.  A  sheet 
metal  pan  is  secured  to  the  under  side  of  the 
sub-frame,  to  protect  the  engine,  gear  box 
and  transmission  brake  against  road  mud 
and  dust.  The  wheels  of  this  car  are  34 
inches  in  diameter,  of  the  artillery  type,  and 
fitted  with  4  inch  Diamond  clincher  tires. 
The  car  has  a  wheel  base  of  108  inches  and 
a  tread  of  56  inches.  Its  weight  complete 
is  2,400  pounds.  Additional  features  of  con- 
struction of  this  car  may  be  seen  from  the 
photographs.  The  equipment  includes  two 
gas  lamps,  two  side  oil  lamps,  one  tail  light, 
tools,  tire  repair  outfit,  etc. 

In  addition  to  the  above  described  four 
cylinder  car  the  Jackson  Automobile  Com- 
pany will  manufacture  a  two  cylinder  tour- 
ing car,  known  as  Model  D.  This  car  will 
be  fitted  with  a  King  of  the  Belgians  de- 
tachable tonneau  body  with  double  side 
doors.  The  engine  is  of  the  opposed  hori- 
zontal type  with  cylinders  of  sH  inches 
bore  by  5  inches  stroke,  and  is  arranged 
crosswise  on  the  car  in  front.  The  horse 
power  rating  is  20-24.  This  car  is  pro- 
vided with  a  two  speed  forward  and  reverse 
planetary  change  speed  gear  with  a  multi- 
ple disc  clutch  for  the  high  speed,  and  the 
drive  to  the  rear  axle  is  by  shaft  and  bevel 
gears.  Lubrication  is  by  a  Hill  precision 
oiler  with  sight  feed  attachment  placed  on 
the  dash.  The  jump  spark  system  of  igni- 
tion is  used  and  the  cooling  system  is  the 
same  as  that  on  the  four  cylinder  car.  The 
gasoline  capacity  of  this  car  is  18  gallons. 
The  frame  is  of  pressed  steel  construction. 
The  car  is  equipped  with  a  foot  brake  on 
the  driving  shaft  and  with  emergency  brakes 
on  the  rear  wheel  hubs.  The  wheel  base 
is  100  inches;  the  tread  standard,  and  the 
weight  of  the  car  complete  is  1900  pounds. 
The  car  is  fitted  with  32  inch  wheels,  on 
which  are  3}^  inch  Diamond  clincher  tires. 

Another  model  of  the  Jackson  Automo- 
bile Company,  known  as  Model  C,  is  simi- 
lar in  many  respects  to  a  model  just  de- 
scribed, having  the  same  size  engine  but  ar- 
ranged under  the  body  instead  of  trans- 
versely in  front,  and  the  drive  to  the  rear 
axle  is  by  centre  chain  instead  of  by  shaft 
and  bevel  gears.  This  car  has  a  channel 
steel  frame,  a  Raymond  brake  on  the  dif- 
ferential and  ignition  by  dry  battery  and 
coil.  The  wheel  base  of  this  car  is  90  inches 
and  the  weight  1,750  pounds.  The  gasoline 
capacity  is  12  gallons.  The  change  speed 
gear  is  of  the  planetary  type,  but  differs 
from  that  used  on  the  other  two  cylinder 
car  in  that  a  conical  clutch  is  used  instead 
of  a  multiple  disc  clutch. 


The  new  four  cylinder  Northern  car  will 
be  equipped  with  an  air  clutch  and  air 
brakes,  the  pressure  for  which  is  developed 
in  a  small  piston  pump  built  on  gasoline 
engine  lines.  The  air  for  the  clutch  passes 
through  the  hollow  crank  shaft.  Another 
feature  is  that  the  half  time  gears  serve 
also  as  the  circulating  pump. 


Qaeth  1906  Cars. 

The  Gaeth  Automobile  Works.  904  to  ^aS 
Pearl  street,  Cleveland,  Ohio,  ;ire  produc- 
ing three  touring  car  models  for  the  rgo6 
season  as  follows :  Type  G,  with  30-24  hnrse 
power,  four  cylinder.  4^^  by  4I2  inch  en- 
gine; Type  H,  with  30-40  horse  power,  four 
cylinder,  4^  by  5  inch  engine,  and  Tyije  J* 
with  50-54  horse  power,  four  lylindcr,  S^A 
by  6  inch  engine.  Following 
tion  of  the  medium  size  car,  T 

The  cylinders  are  vertical 
pairs  with  integral  water  jacket 
exhaust  valve  chambers. 
All  the  wearing  surfaces,  ^ 
such  as  the  cylinder  bore, 
the  piston  surface,  piston 
rings,  etc.,  are  ground  to 
insure  a  perfect  fit  and  to 
prevent  loss  of  compression. 
The  pistons  are  ground  by 
an  improved  method  invent- 
ed by  Mr.  Gaeth,  on  which 
a  patent  has  been  applied 
for.  It  consists  in  grinding 
the  piston  with  the  rings  in 
place  *and  held  exactly  in 
the  position  which  they  as- 
sume after  being  placed 
in  the  cylinders.  This  renders  it  unneces- 
sary to  spread  the  rings  to  slip  them  into 
place  over  the  piston  after  grinding,  where- 
by they  are  often  sprung  out  of  shape.  Each 
piston  is  fitted  with  four  rings,  and  has  an 
oil  groove  cut  into  its  surface. 

The  crank  shaft  is  cut  from  a  hand 
forged  solid  billet  of  high  carbon  steel,  and 
has  large  wrist  pins  and  very  long  main 
bearings.  The  cams  and  cam  shaft  gearing 
are  enclosed  within  the  crank  case.  The 
inlet  valves  are  located  in  housings  affixed 
centrally  to  the  heads  of  the  cylinders ;  they 
are  of  the  automatic  type,  and  the  lift  is 
controlled  in  conjunction  with  the  throttle 
of  the  carburetor.   The  method  of  varying  the 
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lift  of  the  valves  is  claimed  to  obviate  all 
noise  and  to  prevent  undue  wear  on  the 
valves.  It  is  clearly  illustrated  in  the  sec- 
tional elevation  of  the  engine  herewith. 

The  connecting  rods  are  manganese  bronze 
castings  of  I  section,  with  a  special  babbitt 
bearing  at  the  crank  pin  end  and  clamped  to 
the  wrist  pin  at  the  opposite  end.  The  wrist 
pin  is  a  hollow  steel  pin  and  has  bronze 
bushed  bearings  in  the  piston  bosses.  This 
arrangement  affords  considerable  bearing^ 
surface  for  the  pin  and  permits  of  more  ef- 
fective oiling,  as  oil  from  the  cylinder  walls 
finds  its  way  into  the  hollow  pin  and  to  the 
bearings.  Another  advantage  claimed  for 
this  method  of  construction  resides  in  the 
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fact  that  as  no  set  screws  or  expanding 
plugs  are  used  for  holding  the  wrist  pin  in 
position,  there  is  no  tendency  to  spring  the 
piston  out  of  shape  after  grinding.  A 
tubular  dip  is  fitted  into  the  cap  of  each 
connecting  rod,  which  facilitates  the  oiling 
of  the  crank  pin  bearings. 

The  crank  case  and  oil  pan  are  cast  of 
aluminum.  The  crank  case  is  cast  with  in- 
tegral supporting  arms,  and  is  webbed  be- 
tween these  arms  in  such  a  manner  as  to 
prevent  mud  and  dust  from  the  road  being 
thrown  up  onto  the  upper  part  of  the  en- 
gine. The  oil  pan  is  divided  into  four 
compartments,  one  beneath  each  cylinder. 

The  clutch  is  of  the  leather  faced  con- 
tracting band  t.vpe,  acting  on  a  flange  cast 
integral  with  th^  flywheel  and  slightly 
smaller  in  diameter  than  the  latter.  The 
band  is  hung  from  an  arm  keyed  to  the 
transmission  shaft,  and  the  clutch  is  en- 
gaged and  disengaged  by  a  sliding  cone  on 
this  same  shaft.  The  control  of  the  clutch 
differs  somewhat  from  usual  practice,  as  no 
spring  is  used  to  hold  the  clutch  in  en- 
gagement. It  is  operated  by  means  of  a 
pedal  which  is  constructed  with  two  pads, 
on  one  of  which  rests  the  ball  of  the  foot 
and  on  the  other  the  heel.  To  engage  the 
clutch  the  upper  pad  is  pressed  forward  with 
the  foot,  and  to  release  the  clutch  the  lower 
pad  is  pressed  downward  with  the  heel.  The 
clutch  and  brake  are  not  interconnected,  and 
the  clutch  is  not  necessarily  released  when 
the  brakes  are  applied,  which  arrangement 
admits  of  the  use  of  the  motor  for  braking 
purposes,  in  addition  to  the  regular  brakes. 

The  change  speed  gear  is  of  the  sliding 
pinion  type,  and  affords  three  forward 
speeds  and  a  reverse,  with  direct  drive  on 
the  high  gear.  All  gears  are  made  from 
high  carbon  steel  blanks,  are  of  wide  face, 
and  cut  with  six  pitch  teeth.  The  shafts 
are  mounted  in  babbitt  lined  bearings  sup- 
ported by  the  aluminum  case.  The  gear  is 
operated  by  a  hand  lever  at  the  right  of  the 
driver's  seat,  and  an  interlocking  mechan- 
ism is  provided  to  render  it  impossible  to 
change  the  gear  while  the  clutch  is  in  en- 
gagement. 

Ignition  is  by  jump  spark,  a  six  volt 
storage  battery  being  provided  as  the  regu- 
lar source  of  current  and  a  dry  battery  as  a 
reserve.  Both  are  carried  in  a  box  on  the 
nmning  board.  The  spark  is  timed  by 
means  of  a  Herz  commutator  with  hard- 
ened steel  contacts,  and  a  special  sleeve  fit- 
ting the  cam  shaft.  The  commutator  is 
located  beneath  the  radiator  in  a  conveni- 
ent and  well  protected  position.  A  quadni- 
ple  vibrator  coil  is  carried  on  the  dash- 
board, and  the  time  of  the  spark  is  con- 
trolled by  a  lever  on  the  steering  column, 
underneath  the  wheel,  by  which  same  lever 
also  the  motor  can  easily  be  started  on  the 
spark,  without  cranking. 

A  four  lead  positive  feed  oiler  of  3 
quarts  capacity  and  fitted  with  an  oil  gauge 
is  carried  on  the  running  board  and  is  op- 
erated by  a  spring  belt.  The  oiler  is  of  the 
plunger  pump  variety,  the  pump  being  op- 
erated by  a  gear  and  an  eccentric.  The  four 
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cylinders  are  fed  direct  from  the  oiler,  and, 
besides,  a  constant  level  of  oil  is  main- 
tained in  the  crank  case,  so  that  the  cyl- 
inders also  receive  lubrication  by  splash. 
Oil  wells  are  formed  over  the  main  crank 
shaft  bearings  which  collect  oil  splashed 
about  within  the  case  and  conduct  it  to  the 
bearings.  The  transmission  gears  run  in 
oil,  and  the  bearings  of  the  gear  box  are 
provided  with  oil  wells  and  chain  oilers. 
The  differential  and  rear  axle  bearings  are 
lubricated  by  grease  supplied  through  a 
filler  cap  in  the  housing,  and  one  supply  is 
claimed  to  be  sufficient  for  a  run  of  1,200 
miles. 

The  cooling  system  is  based  on  the  ther- 
mo-siphon.  principle.  A  Kells  radiator  with 
an  auxiliary  water  tank  on  top  is  placed  at 
the  front  of  the  engine  space,  and  a  strong 
blast  of  air  is  drawn  through  this  radiator 
by  a  belt  driven  fan  directly  behind  it,  and 
by  the  fan  shaped  spokes  of  the  flywheel. 
The  connections  of  the  cooling  system  con- 
sist of  aluminum  pipes  with  flanged  coup- 
lings. The  muffler  consists  of  a  number  of 
expansion  chambers  in  series,  and  the  ex- 
haust from  it  is  discharged  through  a  pipe 
extending  toward  the  rear  of  the  car. 

The  frame  of  the  car  is  constructed  of 
angle  section  pressed  steel,  the  side  mem- 
bers tapering  toward  both  ends  and  having 
spring  horns  fitted  to  it  at  the  front  and 
rear.  The  frame  is  narrowed  in  front  and 
the  offset  in  the  side  members  is  rein- 
forced by  a  steel  plate,  extending  from  the 


extreme  front  end  of  the  frame  to  the  cross 
member  at  the  middle  of  the  length  of  the 
frame.  The  rear  axle  is  of  the  clutch 
driven  type  and  fitted  with  a  spur  differen- 
tial gear.  The  weight  of  the  car  is  car- 
ried on  the  axle  tubes,  which  are  fitted 
with  adjustable  bearings;  the  driving  gears 
arc  cut  from  drop  forged  blanks.  A  torsion 
rod  extends  from  the  driving  gear  housing 
forward  to  a  cross  member  of  the  frame,  to 
which  it  is  hung  by  a  hanger  with  a  ball 
and  socket  joint.  The  driving  shaft  com- 
prises two  universal  joints,  which  are  com- 
pletely encased  and  packed  with  grease  to 
act  as  lubricant.  One  of  the  universal 
joints  has  a  sliding  fit  over  a  squared  por- 
tion of  the  shaft,  to  allow  for  variations 
in  the  distance  between  the  gear  box  and 
the  rear  axle,  due  to  the  play  of  the  springs. 
The  front  axle  consists  of  a  seamless  steel 
tube,  2  inches  in  outside  diameter  and  with 
5-16  inch  wall,  which  is  curved  downward 
in  the  centre  and  is  provided  with  forged 
steering,  heads  and  knuckles.  The  wheels 
are  .of  the  artillery  type,  34  inches  in  di- 
ameter and  fitted  with  4  inch  pneumatic 
tires  and  adjustable  roller  bearings.  Each 
wheel  has  twelve  spokes.  The  frame  is  sup- 
ported upon  the  axles  by  semi-elliptic 
springs  2  inches  wide,  the  front  ones  being 
42  inches  and  the  rear  ones  48  inches  in 
length.  The  car  has  a  wheel  base  of  104 
inches  and  the  standard  tread. 

The  steering  gear  is  of  the  irreversible 
worm   and   sector  type,  and   is  completely 
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enclosed  in  a  case  which  is  held  in  a  pocket 
cast  in  the  engine  case.  The  connecting 
rod  to  the  steering  knuckle  is  provided 
with  ball  and  socket  joints.  A  stationary 
tube  is  pressed  into  the  case  of  the  gear 
and  acts  as  a  casing  over  the  steering  post 
and  as  a  bearing  for  the  aluminum  spider 
of  the  steering  wheel.  The  spark  and  throt- 
tle levers  are  mounted  on  this  stationary 
tube  underneath  the  wheel.  In  addition  to 
the  throttle  lever  a  throttle  pedal  is  pro- 
vided, located  on  the  footboard. 

The  car  is  fitted  with  two  pair  of  rear 
hub  brakes;  one  pair,  consisting  of  steel 
bands  lined  with  leather,  act  on  the  outside 
of  the  brake  drums  and  are  operated  by  a 
pedal;  the  other  pair  consists  of  bronze 
sectors  within  the  drums,  which  can  be  ex- 
panded against  the  inner  surface  of  the 
steel  drums  by  means  of  a  hand  lever  at 
the  right  side  of  the  driver's  seat.  A  sheet 
metal  dust  pan  is  secured  to  the  rear  end 
of  the  crank  ca^e  and  passes  underneath 
the  flywheel  and  back  to  the  rear  of  the 
gear  box.  This  pan  prevents  dust  and  mud 
from  the  road  from  reaching  the  mechan- 
ism of  the  car,  and  also  retains  any  oil  that 
drops  from  the  bearings. 

Purchasers  are  offered  an  option  of  two 
types  of  bodies— one  a  side  entrance  King 
of  the  Belgians  tonneau  and  the  other  a 
surrey,  both  having  seating  capacity  for  five 
persons.  The  seats  are  upholstered  with 
springs  and  leather,  and  ample  luggage 
room  is  provided  under  the  rear  scat,  which 
is  reached  by  means  of  a  door  at  the  rear 
of  the  ,car.  Pockets  are  provided  in  the 
upholstering  of  the  side  doors.  Battery  and 
tool  boxes  are  carried  on  the  running 
boards.  Laminated  wood  mud  guards  of 
ample  width  are  provided,  those  of  the 
front  wheels  being  of  the  flaring  type.  The 
gasoline  tank,  which  is  secured  to  th*e  frame 
underneath  the  front  seat,  has  a  capacity  of 
15  gallons.  An  auxiliary  oil  tank  of  2  gal- 
lons capacity  is  also  provided;  it  is  carried 
under  the  body  and  connected  to  the  oil 
pump  by  a  tube.  The  equipment  furnished 
with  this  car  includes  five  lamps,  tube  with 
homs  and  a  box  of  tools. 


The  Twombly  Kerosene  Carburetor 

and  Pneumatic  Shock  Absorber. 

A  car  has  recently  been  completed  and 
will  be  exhibited  at  the  coming  Automo- 
bile Club  Show  in  New  York  city  by  the 
Twombly  Power  Company,  of  this  city, 
which  embodies  quite  a  number  of  novel 
and  interesting  features,  chief  among  which 
are  a  carburetor  using  ordinary  kerosene 
and  a  pneumatic 
shock  absorber 
which  is  claimed  to 
allow  of  the  use  of 
solid  rubber  tires  on 
regular  touring  cars. 
A  photo  and  sec- 
tional view  of  the 
carburetor  are 
shown  herewith.  The 
device  is  of  the  regu- 
lar float  feed,  spray- 
ing type,  and  as  gas- 
oline is  used  for 
starting,  two  float 
chambers  A  A  are 
provided,  located  on 
opposite  sides  of  the 
mixing  chamber,  one 
in  front  and  one  be- 
hind, as  the  device 
is  located  on  the  car. 
One  of  these  float  , 
chambers  connects 
with  the  kerosene 
fuel  tank  and  the 
other  with  a  small 
gasoline  tank,  gaso- 
line being  used  only 
in  starting  the  mo- 
tor. Both  of  the 
float  chambers  com- 
municate through  a 
horizontal  pas  sage 
and  a  two-way  valve 
B  with  the  spray  nozzle  C,  the  valve  B 
allowing  of  putting  either  of  the  float 
chambers  in  communication  with  the 
spray  nozzle.  The  valve  B  is  operated 
by  means  of   a   small   lever  arm,  which 


can  be  plainly  seen  at  the   side  of  the 
carburetor  in  the  photograph. 

The  mixing  chamber  of  the  Twombly  car- 
buretor differs  from  that  in  most  gasoline 
carburetors  in  that  it  contains  four  hori- 
zontal wire  gauze  screens  D,  D,  D,  D,  at 
equal  distances  from  each  other,  through 
which  the  mixture  of  air  and  fuel  is  drawn 
and  which  assist  in  thoroughly  breaking  up 
the  liquid   fuel   and   vaporizing   it   by  im- 
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parting  heat  to  it.  At  the  top  of  the  mix- 
ing chamber  is  located  a  throttle  valve  E 
of  the  cylindrical  rotary  type,  which  can 
be  plainly  seen  also  in  the  photograph.  The 
mixing  chamber  is  surrounded  by  a  double 
jacket,  each  of  which  jackets  is  contracted 
in  area  at  several  points  along  its  length 
and  divided  off  into  compartments  by  gauze 
screens  at  these  points,  these  gauze  screens 
being  the  same  as  those  in  the  mixing 
chamber.  The  inner  jacket  is  used  for  cir- 
culating a  portion  of  the  hot  exhaust  gases 
around  the  mixing  chamber,  the  gases  en- 
tering and  leaving  the  jacket  as  indicated 
by  arrows  in  the  photograph.  On  their 
way  through  the  gases  heat  both  the  inner 
and  outer  walls  of  the  jacket,  the  heat  pass- 
ing into  the  inner  wall  being  imparted  to 
the  mixture  in  the  spray  chamber,  and  that 
passing  through  the  outer  wall  being  im- 
parted to  the  atmospheric  air,  which  en- 
ters this  jacket  at  F  and  passes  through  it 
downwardly.  From  the  bottom  of  this  outer 
jacket  the  considerably  heated  air  is  drawn 
through  the  poppet  valve  G  into  the  mix- 
ing chamber.  The  head  of  this  valve  is 
provided   with   a  number  of   small   holes; 


January  3>  i9o6. 


THE  HORSELESS  AGE. 


21 


354  inch  solid  rubber  tires  and  is  carried  in 
semi-elliptic  springs  of  moderate  length,  and 
it  is  claimed  that  with  the  shock  absorbing 
device  here  described  substantially  the  same 
cushioning  effect  is  secured  as  with  pneu- 
matic tires. 


The  Bullard  Wrench. 

A  novelty  in  pipe  wrenches  which 
ought  to  prove  useful  to  the  automobilist 
is  marketed  by  the  Bullard  Automatic 
Wrench  Company,  of  Providence,  R.  I. 
The  principal  advantage  claimed  for  this 
wrench  is  that  for  a  given  turning  mo- 
ment applied  to  the  handle  of  the  wrench 
there  is  less  radial  pressure  against  the 


TwoMBLY  Pneumatic  Cushion. 

when  the  throttle  valve  is  nearly  closed  all 
the  air  passes  through  these  holes,  and  the 
valve  G  remains  seated ;  but  when  the  throt- 
tle is  fully  opened,  the  valve  G  is  opened  by 
the  increased  suction,  thus  regulating  the 
suction  around  the  spray  nozzle  and  insur- 
ing a  fairly  constant  mixture  for  all  posi- 
tions of  the  throttle,  in  the  same  manner  as 
the  supplementary  air  valve  provided  in 
most  forms  of  carburetors.  It  is  stated  that 
the  jacket  is  so  efficient  that  the  mixture 
attains  a  temperature  of  200"*  Fs^t,  before 
entering  the  cylinder,  and  that  consequently 
there  is  no  trouble  from  misfiring,  the  kero- 
sene being  thoroughly  vaporized. 

The  Twombly  pneumatic  shock  absorber 
consists  of  a  circular  cushion,  10  inches  in 
diameter,   which   is   provided   with   a   gun 
metal  base  secured  to  the  axle  by  tiie  usual 
form  of  spring  clips.     Only  the  upper  half 
of  the  cushion  is  flexible,  this  consisting  of 
a  compound  fabric  composed  of  a  layer  of 
rubber,  a  layer  of  fabric  and  a  second  layer 
of  rubber  and   an  outer   layer   of  pigskin 
which  protects  the  other  layers.     To   the 
centre  of  the  top  half  of  the  cushion  is  se- 
cured an  ordinary  vehicle  spring,  the  fast- 
ening means  consisting  of  a.  pair  of  circu- 
lar bronze  rings,  one  inside  and  one  outside 
the  cushion,  and  of  four  studs  screwed  into 
these    rings.     The   cushion    is    inflated    by 
means  of  a  tire  pump,  being  provided  with 
an  inflating  tube  with  an  ordinary  tire  vRlvei 
connected  to  the  lower 
half    of   the   cushion. 
The     upper     flexible 
section  is  secured  to 
the  lower  section  by 
means  of  a  ring  bolt- 
ed in  place.    In  order 
to  prevent  undue  side 
lurching     in     turning 
corners,   etc.,   an    up- 
w  a  r  d  1  y      extending 
bracket  is  bolted   se- 
curely   to    the    lower 
section  of  the  cushion, 
the     upper     end     of 
which  is  joined  by  a 
link    to    the    end    of 
the  spring  horn.    The 
car      is     fitted     with 


Bullard  Automatic  Wrench. 

wall  of  the  tube,  so  that  the  tendency  to 
crush  the  tubes  is  greatly  reduced,  and 
the  wrench  can  be  used  with  impunity 
on  comparatively  light  tubes.  The 
wrench  consists  of  three  separate  levers 
compounded.  The  whole  thickness  of 
the  bearing  part  of  the  jaw  is  extended 
around  the  bend,  and  its  width  is  in- 
creased at  this  point.  The  inner  jaw  is 
made    of    solid    bar    steel,    machined    to 
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shape,  and  has  the  toothed  section  made  of 
tool  steel  let  into  it.  The  spring  is 
merely  auxiliary,  having  no  part  in  the 
actual  operation  of  the  wrench.  It  sim- 
ply serves  to  keep  the  jaws  together 
when  the  wrench  is  used  with  the  jaw 
side  up.  Under  ordinary  conditions  the 
weight  of  the  jaws  tends  to  keep  them 
closed.  To  give  the  spring  the  desired 
resiliency  and  wear  it  is  made  extra  long, 
extending  clear  through  the  jaw  and 
bearing  on  the  tooth  piece.  The  Bullard 
wrench  has  no  sliding  parts,  all  parts  be- 
ing pivoted,  which  reduces  wear  and  con- 
sequent lost  motion.  The  wrench  is  also 
claimed  to  weigh  less  than  other  forms 
of  wrenches  of  the  same  capacity.  It  is 
made  in  five  sizes,  the  largest  having  a 
capacity  up  to  3  inches. 


Sectional  View  of  Twombly  Kerosene  Carburetor. 


The  Hutchison  Dry  Storage 
Battery. 

The     Hutchison     dry     storage     battery, 
which  is  to  be  marketed  by  a  New  York 
concern    exploiting   the   patents    of    Miller 
Reese  Hutchison,  consists  of  the  ordinary 
lead  plate  electrodes  with  sheets  of  an  ab- 
sorbent compound  between  them,  the  whole 
assemblage  being  placed  in  a  jar.    At  each 
side  of  the  plates,  at  the  edges,  is  a  space 
equivalent  in  its  entirety  to  that  usually  left 
at  the  bottom  of  the  jar  to  catch  the  active 
material     The   cover   of   the    reservoir   is 
provided   with   a   removable  cork,  so  that 
acid   may   be   poured   in.     The   absorbent 
takes  up  as  much  of 
the    acid    as    it    will 
hold,  thus  bringing  it 
in  direct  contact  with 
the      electrode      and 
feeding  it  thereto  by 
capillary  action.     Ow- 
ing   to    the    peculiar 
form  of  construction, 
grids     are     not     de- 
pended upor   *^  — 
vide   mechi 
idity,   and 
can     be 
light     anc 
provide  a 
surface 
weight 
mum  Td 
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is  limited  by  the  capillary  action  of  the  ab- 
sorbent, and  the  limit  can  be  varied  to  suit 
any  particular  work  by  compressing  the  ab- 
sorbent sheets  more  or  less  in  the  process 
of  manufacture.  With  a  battery  of  this 
construction  it  is,  of  course,  impossible  for 
the  plates  to  buckle.  This  battery  is  in- 
tended not  only  for  ignition  purposes,  but 
also  as  a  source  of  power  for  electric  au- 
tomobiles. The  capacity  obtainable  is 
claimed  to  be  as  high  as  i  horse  power 
hour  per  45  pounds  of  battery. 

Manhattan  Automobile  School's 
Foot  Warmer. 

The  Manhattan  Automobile  School,  of 
315  West  Ninety-sixth  street,  New  York 
city,  are  placing  on  the  market  a  foot  warm- 
er for  motor  cars,  which  is  shown  in  the 
photograph  below.  The  device  consists  of 
a  hollow  aluminum  casting  through  which 
the  water  of  the  cooling  system  circulates, 
pipe  connections  being  fitted  from  the  cyl- 
inders and  to  the  radiator. 


New  Artz  Folding  Tonneau. 

We  are  in  receipt  of  particulars  of  the 
Artz  folding  tonneau  made  by  the  Dayton 
Folding  Tonneau  Company,  of  Dayton, 
Ohio,  which  has  recently  been  improved  in 
detail.  When  folded  up  the  seat  lies  entire- 
ly within  the  curve  of  the  back,  and  in  or- 
der to  make  room  for  a  seat  of  full  thick- 
ness anxi  at  the  same  time  to  preserve  the 
beauty  of  outline  it  was  found  necessary  to 
make  the  upper  half  of  the  back  a  swell 
and  the  lower  half  of  the  back  a  dip,  which 
proved  a  stumbling  block  at  first.  After 
two  or  three  failures  they  found  it  was  only 
a  question  of  power,  and  they  now  make 
the  backs  of  five  layers  of  veneer  with  the 
grain  in  the  alternate  layer  crossing,  and 
so  glued  under  a  pressure  of  162  tons  that 
it  has  been,  found  impossible  to  split  them 
or  to  tear  the  layers  apart. 

It  will  be  seen  by  the  illustrations  that 
the  inner  edge  of  the  back  is  reinforced  by 


Artz  Folding  Tonneau. 
an  ash, strip  three-quarters  of  an  inch  thick, 
2  inches  wide  where  the  hinges  are  screwed 
to  it  and  i  inch  wide  where  it  forms  the 
gimp  ledge  for  the  upholstery  to  be  fast- 
ened to.  This  gimp  strip,  as  it  is  called,  is 
steamed  and  then  bent  on  hot  cast  iron 
forms,  rights  and  lefts,  and  as  it  cannot  be 
strapped  around  the  twist  curves,  is  bent  by 
means  of  V  head  clamps  placed  one  beside 
the  other  and  tightened  down  as  the  bend- 
ing progresses;  in  fact  the  pressure  of  the 
clamps  must  do  the  bending,  otherwise  the 
wood  would  sliver  off. 

The  sill  of  the  back  is  a  cast  iron  piece 
membered  up  outside  of  the  back  where  it 
forms  a  moulding  and  inside  of  the  back 
to  the  height  oi  1%  inches,  screws  beipg 
put  through  this  inside  member  into  the 
back  so  that  there  are  no  screw  hole  plugs 
in  the  outside  of  the  back.  This  makes  the 
back  when  painted  impervious  to  the 
weather.  The  locks  and  fittings  are  all  hard 
bronze,  except  the  hinges  which  are  steel. 
All  metal  to  wood  joints  are  filled  with 
white  lead. 

This  tonneau  weighs  only  70  pounds, 
painted  and  upholstered,  but  it  is  claimed  to 
be  as  rigid  when  open  as  a  standing  ton- 
neau, and  to  have  proven  unbreakable  in 
use.  We  understand  that  it  has  been  used 
largely  for  Cadillac  and  Wayne  runabouts, 
and  that  recently  a  well  known  manufac- 
turer has  made  arrangements  to  furnish  it 
as  a  regular  equipment. 


The  ''Three  Minute"  Tire  Kit. 

A  set  of  tools  for  quickly  removing  and 
replacing  clincher  tires  is  manufactured  by 
the  U.  S.  Jack  Company,  352  South  Clare- 


mont  avenue,  Chicago,  and  sold  under  the 
above  name.  The  set  comprises  four  sep- 
arate tools,  one  for  each  purpose  for  which 
a  tool  is  needed  in  removing  lugs  and 
covers  and  in  replacing  them.  Th^  tools 
are  made  of  forged  steel,  highly  polished 
and  heavily  nickel  plated,  and  are  furnished 
in  a  case  of  heavy  brown  ducking  of  a  size 
to  go  into  the  ordinary  tool  box.  The  cut 
herewith  shows  the  separate  tools. 


The  Westerfield  Gasoline  Motors. 

The  Westerfield  Motor  Company,  of  An- 
derson, Ind.,  manufacture  two  sizes  of 
double  cylinder  opposed  horizontal  gasoline 
motors  for  aiitomobile  use,  one  of  5  inches 
bore  and  stroke  respectively,  rated  at  15-16 
horse  power,  and  the  other  of  5  inches  bore 
and  6  inches  stroke,  rated  at  20  horse  power. 
The  20  horse  power  engine  can  be  operated 
at  from  200  to  750  r.  p.  m.,  the  normal  speed 
being  600  r.  p.  m.  The  cylinders  are  3^2 
inches  between  centres,  and  are  fitted  wth 
mechanically  operated  vertical  inlet  and  ex- 
haust valves.  The  water  jackets  surround 
both  valves.  The  crank  shaft  is  made  from 
a  steel  forging,  with  pins  1%  inches  in  di- 
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Three  Minute  Tire  Tools. 

ameter  by  2j/^  inches  long,  and  main  bear- 
ings iy%  inches  in  diameter  by  45^  inches 
long.  The  flywheel  fitted  to  this  engine  is 
of  21  inches  diameter,  with  3J^  inches  width 
of  rim,  and  weighs  160  pounds.  The  weight 
of  the  engine  complete,  with  flywheel,  is 
430  pounds.  The  engine  is  designed  for 
jump  spark  ignition,  a  timer  being  carried 
at  one  end  of  a  half  time  shaft  and  a  gear 
pump  at  the  other  end  of  this  same  shaft. 
The  crank  shaft  bearings  are  bushed  with 
phosphor  bronze  and  lined  with  nickel  bab- 
bitt. Both  of  the  valves  can  be  taken  out  by 
removing  one  plug  over  each  valve. 

The  Westerfield  Motor  Company  also 
manufacture  a  change  speed  gear  of  the 
planetary  type,  with  two  forward  speeds  and 
one  reverse.  Only  spur  pinions  are  used  in 
the  gear,  these  being  made  of  steel,  with  i^ 
inch  face  and  cut  with  eight  pitch  teeth.  The 
gear   case    is    surrounded    by   three    spring 
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Westerfield  Motor  and  Transmission. 

eel  brake  bands,  ij4  inches  wide — one  for 
le  low  speed  forward,  one  for  the  reverse 
id  one  for  stopping  the  car.  The  high 
>eed  forward  is  controlled  by  means  of  a 
•iction  clutch,  with  adjustment  for  wear, 
he  gear  housing  is  machined  all  over  and 
;  oil  tight. 


EsTV  Universal  Joint. 


the  grooved  walls  thereof,  which  permits 
the  grease  to  find  its  way  to  the  bearing 
surfaces.  The  latter  arc  very  large,  and 
with  proper  lubrication  the  joint  should 
wear  well.  The  joint  here  shown  is  suitable 
for  cars  up  to  20  horse  power.  The  yokes 
are  drop  forgings  and  the  centre  cube  is  a 


Lavene  Siren  Horn. 


The  Lavene  Siren. 

In  a  recent  issue  we  illustrated  and  de- 
cribed  a  new  automobile  signalling  device 
f  French  origfin,  based  on  the  principle  of 

siren.  Above  is  shown  another  horn  of 
le  same  type,  but  of  somewhat  different 
onstruction,  known  as  the  Lavene,  and 
andled  by  the  Wayne  Automobile  Com- 
any  of  New  York.  This  device  also  con- 
ists  of  a  horn  proper  and  an  aluminum  fan 
riven  from  the  flywheel  of  the  engine 
trough  a  flexible  shaft,  and  which  pro- 
uces  a  rapid  succession  of  short  blasts  of 
ir  through  the  horn,  producing  a  continu- 
us  sound.  The  main  difference  in  the  de- 
ice  here  illustrated  and  the  one  we  de- 
cribed  recently  is  that  the  openings  in  the 
ousing  of  the  fan  through  which  the  air  is 
orced  are  in  the  end  plate,  and  not  in  the 
ylindrical  surface. 


phosphor  bronze  casting.  The  device  is  to 
be  placed  upon  the  market  by  Mr.  Esty 
soon.  Mr.  Esty  informs  us  that  one  of 
these  joints  of  a  larger  size  has  been  run 
continually  ten  hours  per  day  for  nearly 
twelve  years,  or  since  1894,  on  a  large  main 
shaft  at  an  angle  of  about  10  degrees,  and 
during  all  this  time  has  not  been  adjusted 
or  taken  up  for  wear,  and  it  is  today  in  as 
good  condition  as  it  was  the  day  it  was  in- 
stalled. The  only  attention  it  has  required 
has  been  oiling  once  or  twice  every  two  or 
three  months. 


The  Buckeye  Dividing  Automobije 
Top. 

The  Buckeye  dividing  automobile  top, 
patented  February  21,  1905,  is  the  invention 
of  William  F.  Kramer,  a  carriage  and 
wagon  manufacturer  of  Dayton,  Ohio.  The 
patent  has  recently  been  secured  by  the 
William  F.  Kramer  Company,  who  are 
placing  the  top  before  the  automobile  trade. 
The  invention  relates  to  improvements  in 
canopy  tops  for  automobiles;  and  the  im- 
provements consist,  first,  in  a  front  window 
which  may  be  easily  placed  in  and  out  of 
position  to  shield  the  occupants  of  the  auto- 
mobile ;  second,  in  a  detachable  tonneau  with 
a  separate  canopy  which  joints  the  front 
canopy  in  a  water  tight  joint,  and  which  is 
used  to  convert  the  vehicle  into  a  two  seated 
vehicle  with  canopies  above  both  seats.  The 
objects  of  the  invention  are  to  provide  a 
tonneau  with  a  separate  canopy  which  is  a 
part  thereof,  and  which  is  supported  on 
said  tonneau  when  the  latter  is  removed 
from  the  vehicle.  A  further  object  of  the 
invention  is  to  provide  a  front  window, 
which  is  of  storm  proof  character  and  which 
prevents  the  entrance  of  rain  or  wind.  It  is 
claimed  that  owing  to  its  lightness  in  con- 
struction, simplicity,  general  usefulness  and 
reasonable  price,  this  top  is  meeting  with 
favor  wherever  it  is  being  used.  The  own- 
ers of  the  patent  are  desirous  of  placing 
it  with  leading  manufacturers  upon  a  shop 
royalty  basis. 


Esty  Universal  Joint. 

A  novel  universal  joint,  the  invention  of 
Villiam  Esty,  of  Laconia,  N.  H.,  is  illus- 
rated  herewith.  The  centre  piece  consists 
f  a  hollow  cubical  casting  four  of  the 
aces  of  which  are  cut  with  concentric  cir- 
iilar  V  grooves.  The  yokes  are  made  in 
alves  and  clamped  over  the  square  ends  of 
le  shafts  to  be  connected.  Their  branches 
re  cut  internally  with  V  grooves  to  fit  over 
^e  centre  piece.  The  hollow  centre  piece  is 
lied  with  grease  and  holes  are  drilled  in 
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An  Experience  or  Two  and  Some 
Lessons  Learned. 

By  Dr.  S.  V.  West. 

THE  EXPERIENCES. 

Since  I  have  owned  a  machine  many 
varied  happenings  of  interest  have  come 
about.  I  remember  one  afternoon  just  after 
a  rain,  when  I  was  making  a  run  in  a  run- 
about— a  9  mile  trip  up  the  river.  Things 
were  going  splendidly,  through  water  holes, 
across  bridges  and  through  slush,  when  sud- 
denly the  car  stopped  in  the  middle  of  a 
pond.  I  immediately  cranked  the  engine 
Over  to 'Bee  if  the  spark  buzzed,  and  it  did, 
but  no  puff.  I  tried  it  again  with  the  same 
result  Next,  I  crawled  over  the  machine, 
keeping  my  feet  out  of  the  water  the  while, 
took  out  the  spark  plugs,  found  them  intact, 
turned  the  engine  over,  with  a  resulting 
healthy  sound  from  the  plugs.  I  knew  my 
gasoline  tank  was  full,  and  that  the  valves 
did  not  leak,  so  I  turned  my  attention  to  the 
piece  of  hose  that  I  had  slipped  over  the 
air  pipe  entering  the  carburetor.  That  hose 
pipe  couldn't  have  been  plugged  tighter  with 
mud  by  hand.  It  had  been  put  on  and  run 
out  to  the  side  of  the  machine  especially  to 
avoid  sucking  dUst,  water  or  mud  into  the 
carburetor. 

Before  I  got  back  home  a  big  rainstorm 
caught  me,  and  the  water  that  was  scooped 
into  the  machine  drenched  my  clothing. 
When  I  thought  everything  was  going  nice 
enough  to  pull  me  through  to  town,  and  as 
I  was  trying  to  get  through  the  6  inches  of 
slush  on  a  new  levee,  the  engine  stopped 
short  again.  The  first  thing  I  did,  and  al- 
ways do,  was  to  look  at  the  coil.  A  drop 
of  water  had  splashed  through  the  hole  ad- 
mitting the  wire  cable  to  the  coil  terminal, 
and  had  struck  on  the  vibrator,  run  down  to 
the  pin  and  short  circuited  the  point.  Blow- 
ing the  water  off  allowed  the  engine  to  go 
again. 

That  same  winter  I  was  trying  to  make  a 
quick  nm  across  the  river  with  only  the  oil 
lamps  burning.  Things  ran  along  smoothly 
until  I  came  to  a  sharp  turn,  when  some- 
thing suddenly  banged  into  the  car  with  suf- 
ficient force  to  throw  me  quite  out  of  my 
scat. 

I  hung  to  the  tiller  and  kept  the  car  on 
her  course,  slowed  -down  and  looked  over 
the  front  of  the  caf,  to  find  only  a  small 
calf  caught  in  the  forks  of  the  headlight 
bracket. 

That  reminds  me  of  an  incident  which  oc- 
curred at  just  about  the  same  place  last  fall. 
A  young;  bankeV  driving  a  runabout  with  a 
folding  front  seat  was  sailing  along  that 
very  road  happy  and  contented.  The  front 
seat  was  let  down,  and  holding  two  jolly 
ompanions.    A  few  moments  later  the  seats 

?re  both  empty,  the  engine  was  tearing  its 

trails   out   while   on   its   side.     The   top 


of  the  machine  was  over  the  bushes,  the 
scat  was  hanging  to  the  car  by  a  splinter  or 
two,  one  front  wheel  was  trailing  along  the 
road  completely  severed  from  its  axle.  The 
driver  had  just  rolled  over,  and  propped 
against  a  post  was  diligently  trying  to  get 
back  all  the  cigar  stub  that  had  been  driven 
down  his  throat  when  his  head  hit  the  earth. 
His  fat  friend  was  trying  to  console  the 
other  friend,  who  had  no  wind  available 
for  about  thirty  seconds,  although  plenty  of 
fresh  air  was  streaming  through  his  shred- 
ded apparel.  Nothing  in  the  world  had 
caused  all  this  commotion  but  a  fat  old  gob- 
bler, who  would  not  forget  his  proud  dig- 
nity to  quicken  his  pace.  The  front  wheel 
struck  him,  turned,  and  swerved  the  ma- 
chine into  a  telegraph  pole  and  turned  it 
over.  The  old  farmer  who  owned  the  bird 
stopped  me  on  the  street  next  day  and  gave 
me  warning  always  to  slow  down  when  I 
went  by  his  place,  because  he  was  "going  to 
raise  them  birds  just  on  purpose  to  destroy 
them  devilish  chuck  wagons.' 

THE  LESSONS. 

Sometimes  the  experience  of  one  helps 
another.  From  mine  I  have  gleaned  the 
following  points:  If  a  single  cylinder  en- 
gine is  used  two  or  three  years  don't  think 
of  having  the  cylinder  bored — go  buy  a  new 
cylinder  for  $7  and  a  new  piston  for  $25, 
and  you  have  practically  a  new  machine. 
One  new  feature  of  the  1905  cars  is  the 
autqpiatic  oil  feeder.  Put  one  on  your  old 
car  and  you  gain  speed,  save  oil  and  save 
your  bearings.  Always  get  a  chain  with 
separate  links;  carry  extra  links  and  you 
won't  stop  long  for  the  want  of  a  new 
chain.  Never  put  graphite  into  the  crank 
case  of  a  single  cylinder  car;  it  fouls  the 
spark  plug  for  a  week,  although  you  may 
try  to  wash  it  out.  When  your  high  speed 
is  slipping  and  your  car  is  a  bit  worn  you 
think,  see  if  the  clutch  is  working  freely  on 
its  bearings,  and  not  rubbing,  thereby  caus- 
ing friction  between  its  several  parts.  If 
your  coil  and  the  spark  plugs  seem  all  right, 
look  at  the  battery  connections,  as,  if  the 
batteries  are  new,  they  may  have  worked 
loose.  If  these  three  things  are  in  perfect 
condition  you  had  better  look  to  the  wire 
cables  leading  from  the  coil  and  to  the  plugs. 
Oil  on  these  cables  caused  trouble  in  the 
ignition  circuit  on  my  car  for  two  weeks 
before  I  discovered  it  and  ripped  the  bottom 
cover  off  the  case  carrying  them. 

When  your  car  is  losing  power  and  the 
batteries  and  plugs  are  new,  it  may  be  that 
the  valves  are  getting  worn  or  that  the  cyl- 
inder is  wearing.  New  rings  after  having 
the  ring  grooves  trued  up  may  remedy  it 
it  the  latter  is  the  cause.  You  cannot 
lengthen  or  shorten  the  valve  stems  easily. 
The  remedy  in  this  case  is  simply  to  lift  out 
the  main  shaft  sufficiently  to  clean  the  gears 
which  run  the  cam  shaft,  turn  the  gear  or 
cam  shaft  back  three  or  four  notches,  caus- 
ing the  exhaust  valve  to  close  a  little  earlier 
and  thereby  preventing  leakage  after  the 
explosion.  This  is  done  easily  on  some  cars, 
but  on  others  it  is  an  awful  job  to  take  up 
any  wear  of  the  cams. 


I  am  using  an  8  horse  power  runabout 
This  car  takes  me  anywhere  at  a  speed  that 
no  car  can  beat  on  country  roads  It  has 
cost  me  less  than  $50  during  nearly  two 
years  for  repairs  and  extras,  because  I  take 
care  of  it  and  do  all  small  repair  jobs  my- 
self. Taking  care  of  one's  own  car  makes  it 
possible  to  fix  things  on  the  road  if  neces- 
sary, thereby  saving  much  expense  for  haul- 
ing back  to  town  and  hours  of  time  waiting 
for  assistance.  Take  your  car  to  pieces  and 
put  it  together  while  it's  new  and  in  good 
order,  and  then  you  know  how  the  parts 
should  fit. 

Motors  in  Belgium. 

Consul  McNally,  of  Liege,  furnishes  a 
report  on  the  value  of  Belgium's  trade  in 
automobiles,  motor  cycles  and  bicycles  from 
1 901  to  1904.  In  1901  the  total  value  of 
these  machines  exported  was  $542,438,  and 
in  1904  $1,316,035,  an  increase  of  nearly 
$800,000  in  four  years.  The  value  of  auto- 
mobiles advanced  from  $192,000  to  $437,ooa 
and  motor  cycles  from  $70,465  to  $66o.53& 
It  appears  that  the  exports  were  twice  as 
much  as  the  imports.  In  1901  the  total 
value  of  imports  was  $369,000  and  in  1904 
$669,000.  It  appears  from  the  tables  fur- 
nished by  the  consul  that  in  four  years  the 
exports  of  bicycles  fell  from  3,529  machines 
to  713,  while  the  imports  advanced  from 
2,967  to  5,417  in  the  same  period.  The  ex- 
ports of  motor  cycles  advanced  from  134 
to  2,393,  while  the  imports  increased  from 
49  to  136.  Germany  is  the  principal  com- 
petitor, as  that  country  sends  in  a  cheaper 
machine  than  the  Belgian  manufacturers 
produce.  Of  the  5,417  machines  imported 
into  Belgium  in  1904,  3,784  came  from  Ger- 
many, which  is  about  70  per  cent,  of  the 
total.  The  Belgian  manufacturers  complain 
also  that  the  duties  of  the  various  countries 
are  almost  prohibitive,  while  the  Belgiir. 
duty  is  but  12  per  cent,  ad  valorem. 


Three  American  manufacturers  exhibited 
complete  cars  at  the  recent  Paris  Autom«> 
bile  Show,  viz.,  the  Olds  Motor  Works,  the 
Cadillac  Motor  Car  Company  and  the  Amer- 
ican Locomotive  Company. 


Calendar  of  Automobile  Dates  and 
Events. 

January  13-20. — A.  C.  A.  Show,  Sixty-ninti 

Regiment  Armory,  New  York. 
January    13-20. — A.    L.    A.    M.,    Madison 

Square  Garden,  New  York. 
January     22-27. — Ormond-Daytona      Bcac!i 

race  meet' 
February  3-10. — Chicago    Show,    CoHscun 

Building. 
February     5-10. — Washington     Autbrnoloc 

Show. 
February    12-17. — Detroit   Automobile   an  I 

Sporting  Goods  Show. 
February  17-25. — Cleveland  Show. 
March  3-10. — Philadelphia  Show. 
March  13-30.— Buffalo  Show. 
March    16-23. — Boston    Show. 
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The  Itala  Car. 

One  of  the  most  interesting  of  new  c^rs 
lit  out  by  Italian  manufacturers  is  the 
tala,  which  is  throughout  of  decidedly 
clean"  design,  as  may  be  judged  from  the 
hotograph  of  the  engine  herewith,  and  also 
mlxjdies  numerous  novel  features.  It  will 
e  seen  from  the  photograph  that  the  car- 
uretor  is  connected  to  the  inlet  valve 
bambers  of  the  two  pairs  of  cylinders  by  a 
anged  T  fitting  bolted  to  the  inner  ends  of 
le  two  double  valve  boxes,  whereby  it  is 
rought  very  close  to  the  engine.  The  ig- 
ition  is  by  low  tension  magneto,  which  is 
riven  from  the  enclosed  cam  glaring  at 
le  front  end  of  the  engine.  The  make  and 
reak  mechanism  is  of  novel  and  interest- 
ig  design.  Two  vertical  shafts,  one  for 
ich  pair  of  cylinders,  driven  by  mitre 
ears  from  the  inlet  cam  shaft,  extend  up 
le  side  of  the  inlet  valve  boxes,  and  have 
)eir  upper  ends  carried  in  bearings  secured 
)  the  wall  of  these  boxes.  As  seen  from 
le  sketch  herewith,  these  shafts  are  pro- 
ided  at  their  upper  ends  with  a  cam  disc 
aving  a  notch  cut  into  its  circumference, 
he  igniter  terminals  are  secured  into  the ' 
)eniiigs  over  the  inlet  valves,  and  the 
lafts  of  the  movable  terminals  are  pro- 
dcd  with  lever  arms  outside  the  valve 
lanibers,  the  outer  ends  of  which  are 
awn  against  the  circumference  of  the  cam 
scs  by  a  spiral  spring  between  the  ends 
■  each  pair  of  arms.  The  arms  are  so  ar- 
nged  that  their  contacts  with  the  cam  disc 
e  at  an  angular  distance  of  90  degrees 
ith  each  other,  which  corresponds  with 
e  time  elapsing  between  explosions  in  the 
^o  adjacent  cylinders.  When  the  cam  slot 
•mes  opposite  the  roller  on  one  of  the 
ms,  the  corresponding  terminals  are 
essed  together  by  the  coiled  spring,  and 
e  current  is  allowed  to  flow,  but  the  next 
stant,  as  the  cam  slot  passes  the  roller, 
e  circuit  is  broken  again  and  a  spark  is 


produced.  The  entire  mechanism  is  un- 
usually substantial  and  accessible.  There  is 
only  a  single  wire  connection,  viz.,  from  the 
insulated  magneto  terminal  to  one  of  the  in- 
sulated spark  terminals,  which  latter  is  con- 
nected to  the  ofher  insulated  spark  ter- 
minals by  a  coiled  spring,  thus  avoiding 
screw  connections  and  making  the  removal 
and  replacement  of  the  connection  a  very 
easy  matter.  Another  point  of  interesting 
novelty  in  the  car  is  the  joint  of  the  steer- 
ing connecting  rod,  which  is  clearly  seen  in 
the  photograph. 
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ventions  and  improvements"  competing 
must  be  on  exhibition  at  the  Sixth  Inter- 
national Automobile  Exhibition,  Vienna, 
March  15-28.  The  inner  one  of  the  two  en- 
velopes referred  to  above  must  be  marked 
"Bewerbung  um  den  Potting  Preis  aus  dem 
Jahre  1905."  Discussions  on  tests  of  auto- 
mobiles will  be  given  special  attention,  but 
there  is  no  limitation  as  to  the  subjects  that 
may  be  treated.  All  communications  with 
respect  to  these  two  competitions  should  be 
addressed  to  the  General  Secretary,  address 
as  above. 


Engine  of  Itala  Car. 
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Itala  Spark  Mechanism. 


The  Potting  Prizes. 

The  Austrian  Automobile  Club  announces 
a   double   prize  competition   for  "the    Pot- 
ting prize  of   1905."     Two  cash  prizes  of 
1,000  crowns  each  are  to  be  competed  for. 
The  first  prize  will  be  awarded  for  inven- 
tions  and   improvements    in   the   construc- 
tion of  automobiles  and  parti;,  as  well  as 
inventions    and    improvements    rdaling    to 
the    use    of    automobiles,    in    so    far    aa 
these  inventions   and   improvements   reprt;' 
sent  a  notable  advance  in  companson  with 
other  arrangements  serving  the  same  pur- 
pose.  The  second  prize  will  W.  rtw;irflc<l  for 
the  best  scientific  work  cakulatcd  10  pro- 
mote the  development  of  jmtomobiic   coa'^ 
St  ruction  or  journalistic  wufk  on  ailtomf 
bile  matters  in  general.     Contributiont  I 
the  latter  prize  should  be  scut,  cddosM' 
a   double   envelope,  to  thi;   Getvcs-al   SfCl 
tary  of  the  Austrian  Automi-HilL^  Club,! 
eiina  I,  Karntnerring.    Entri^/s  fur  the  ooi 
petitions  for  the  first  prize  clr/sf  on  M^F 
5,  1906,  and  those  for  the  competition  i 
the  second  prize  on  May  t,  igo6.    The  *^ 


British  Automobile  Volunteer  Corps. 

October  31  brought  to  a  close  the  third 
volunteer  year  since  the  formation  of  the 
Motor  Volunteer  Corps,  and  it  has,  on  the 
whole,  been  most  successful.  The  whole  of 
the  staff  tours  carried  out  by  the  regular 
forces  have  been  performed  by  the  aid  of 
\\\^  Motor  Vt"4mitcer  Corps^  and  the  geivcr- 
Ells  commanding  in  chief  have  testified  in 
every  wagy^n  <tfc«i  lligfa  state  of  efficiency 
and  Utilinr  ^'  opinion  has  been 

confinnf  hncss  the  Duke 
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public  for  the  use  of  the  motors  has  been 
approximately  lo  cents  per  mile  for  cars 
and  3  cents  per  mile  for  cycles. 


Efficiency  of  Worm  Gearing. 

Some  experiments  on  the  efficiency  of 
worm  gearing  in  connection  with  trac- 
tion motors  have  been  made  by  the 
Maschinen  Fabrik  Oerlikon,  Switzer- 
land, and  the  results  are  undoubtedly  of 
some  interest  to  automobile  engineers,  as 
it  is  not  unlikely  that  the  worm  gearing 
will  be  used  on  heavy  motor  trucks  and 
similar  vehicles.  Earlier  experiments  in 
this  direction  had  proved  unsatisfactory, 
principally  because  the  worm  gearing 
available  at  that  time  was  not  sufficiently 
well  made  to  give  a  high  efficiency,  and 
also  because,  with  the  rigid  connection 
between  motor  and  gear  which  was  em- 
ployed, the  shocks  and  consequent  wear 
proved  excessive.  These  difficulties  have 
been  largely  overcome  in  the  recent  con- 
struction, and  an  experimental  car  con- 
taining two  20  horse  power,  1,200  revo- 
lution, worm  geared  motors  has  given 
very  satisfactory  results. 

The  motors  weighed  only  675  pounds, 
in  place  of  1,460  pounds,  ^each,  which 
would  have  been  the  case  if  ordinary 
single  reduction  spur  gear  and  500  revo- 
lution motors  had  been  used.  The  gear 
ratio  was  12  :  i,  the  worm  being  of  hard 
steel,  with  a  triple  thread,  having  a  pitch 
diameter  of  3  inches  and  a  pitch  of  45 
inches,  while  the  worm  wheel  had  a  cast 
iron  hub  with  phosphor  bronze  toothed 
rim  attached,  a  pitch  diameter  of  18.3 
inches  and  thirty-six  teeth.  The  motors 
were  rigidly  fixed  to  the  car  frame  in 
accessible  positions,  and  were  connected 
to  the  worms  through  double  flexible 
couplings,  which  allowed  the  necessary 
freedom  of  motion  for  the  car  springs. 
The  worms  and  worm  wheels  were  ar- 
ranged on  the  outside  of  the  car  wheels, 
and  run  completely  enclosed  in  oil  baths. 
The  end  thrust  was  taken  up  on  ball  bear- 
ings. The  gear  was  found  to  have  an 
efficiency  exceeding  90  per  cent,  for  all 
loads  between  one-fifth  load  and  full  load. 
The  wear  and  the  cost  of  upkeep  proved 
to  be  less  than  with  the  ordinary  spur 
gear,  and  the  running  was  practically 
noiseless  and  free  from  shocks. 


Motorists  May  Shoot  Dogs  in 
France. 

A  curious  automobile  case  was  decided 
recently  in  France.  Near  the  little  town  of 
Joigny,  the  precipitous  streets  of  which  are 
skirted  by  motorists  who  go  down  by  car 
to  the  Riviera,  lives  a  parish  priest  who  is 
an  enthusiastic  motorist.  The  reverend  gen- 
tleman rides  an  old  fashioned  motor  tricy- 
cle, whereon  he  is  peculiarly  susceptible  to 
canine  attack.  Not  long  ago,  when  passing 
through  a  village  in  the  neighborhood  of 
his  home,  a  vicious  looking  cur  rushed  out, 
and  prepared  to  do  battle,  whereupon  the 
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priest  pulled  out  a  revolver  and  fired.  His 
reverence's  aim  ^  was  good.  The  bullet 
lodged  in  the  body  of  the  "friend  of  man," 
and  the  animal  expired  with  a  howl  of 
anguish,  which  brought  the  irate  owner  on 
the  scene.  High  words  passed,  and  the 
reverend  gentleman  was  mulcted  in  the  sum 
of  75  francs  in  the  civil  court  of  Joigny. 
On  appeal,  however,  the  judgment  was  re- 
versed, merely  on  the  ground  that  "one 
may  kill  an  animal  when  it  threatens  the 
life  of  a  person  or  appears  likely  to  sub- 
ject him  to  wounds,  even  though  they  be 
slight  ones." 


The  Renault  Brothers  firm  is  making  at- 
tempts to  collect  royalties  on  the  direct 
drive  gear  in  combination  with  shaft  drive, 
which  was  patented  to  them  in  France  on 
February  9,  1899.  The  royalties  demanded 
are  i,  2,  3  or  4  per  cent,  of  the  catalogue 
chassis  price,  depending  upon  the  number 
of  vehicles  built  annually,  and  it  is  stated 
that  Darracq  and  Clement  have  agreed  to 
the  demands  of  the  Renault  firm. 


The  De  Dietrich  firm  exhibited  at  the 
recent  Paris  Show  a  commercial  motor  ve- 
hicle carrying  twelve  people,  which  was 
fitted  with  six  wheels — ^the  middle  set  for 
driving  and  the  end  sets  for  steering.  The 
car  will  turn  round  in  nearly  it  own  length, 
and  can  be  manipulated  in  traffic  as  easily 
as  a  6  horse  power.  The  springs  have  been 
so  devised  as  to  allow  the  machine  to  pass 
over  a  large  obstacle  without  the  shock 
being  felt  by  the  passengers.  The  type  will 
be  employed  in  omnibus  construction. 


The  international  conference  of  motor 
cycle  clubs  was  held  in  Paris  on  December 
II.  Owing  to  a  misunderstanding*between 
the  president  and  secretary  of  the  French 
club,  France  was  only  represented  unoffi- 
cially. England  was  represented  by  Mer- 
vyn  O'Gorman  and  G.  F.  Sharp,  Austria  by 
MM.  Lierche  and  Eustachio,  and  Germany 
by  Herr  Hein  and  Dr.  Bruckmayer.  The 
international  cup  race,  which  will  take  place 
in  Austria,  was  fixed  for  June  29.  No  ma- 
terial changes  were  made  in  the  conditions 
of  the  contest. 


Basic  Two  Cycle  Patent  Claimed. 

The  Elmore  Manufacturing  Company, 
of  Clyde,  Ohio,  have  acquired  from  Jo- 
seph Day,  of  Rumford,  England,  United 
States  patent  No.  544,210,  entitled  "Gas 
Engine,"  and  granted  to  Frederic  Wil- 
liam Caswell  Cock,  of  Erith,  England,  on 
August  6,  1895.  Cock  assigned  the  pat- 
ent to  Day. 

The  two  stroke  cycle  is  generally  re- 
garded as  the  invention  of  Dugald  Clerk, 
its  invention  dating  back  to  1880,  and 
the  two  cycle  engine  is  not  completely 
covered  by  the  Cock  patent  acquired  by 
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'the  Elmore  Company.  But  the  ordinar 
two  cycle  engine  is  a  very  ftlow  sper 
engine,  heavy  and  cumbersome,  and  il 
solutely  tinsuited  to  automobile  won 
and  in  order  to  render  the  two  cycle  o 
gine  capable  of  high  rotative  speed  a: 
adapt  it  for  automobile  purposes,  it 
claimed  to  be  necessary  to  have  a  ^ 
ton-controlled  inlet  port  to  the  bi= 
chamber.  This  feature  is  embodied  . 
the  Elmore  and  all  other  two  cycle  aut 
mobile  motors  now  manufactured,  and 
covered  by  the  Cock  patent 

We  learn  that  Mr.  Day,  the  owner 
the    patent    referred    to,    called    on   l 
Becker  brothers,   who   are    in   control 
the    Elmore    Company,    about    a    men 
ago  and  informed  them  that  he    had 
broad  United  States  patent  on  two  cy. 
motors.      At    first    incredulous,    Mesr 
Becker  soon  convinced  themselves   ti^ 
the  claims  were  well  founded,  and  tk 
this  engine  developed  by  engineers  e:: 
ployed  by  them  and  by  themselves  st; 
by  step  had  been  protected  by  anoti 
inventor  some  ten  years  ago.     Tlicy 
once  secured  the  rights  to  the  invent; 
and  are  willing,  we  understand,  to  gr 
licenses  under  it. 

The  Cock  patent  comprises  two  clair 
which  are  as  follows: 

"i.  In  a  gas  engine,  the  combination 
a  cylinder  and  a  piston  therein,  the  r 
inder  being  divided  by  the  piston  ii 
a  combustion  chamber  and  a  compress 
chamber,  and  a  passage  connecting  . 
two  chambers,  the  said  passag^e  b& 
opened  and  closed  by  the  piston,  with . 
and  gas  inlet  ports  opening  into  the  c 
pression  chamber,  the  said  ports  being  c 
ered  and  uncovered  by  the  piston  its 
substantially  as  set  forth. 

"2.  In  a  gas  engine,  the   combina: 
of  a  cylinder,  a  compression  chamber 
one  end  thereof,  a  piston  adapted  to 
ciprocate  within  the  cylinder  and  to  c  1 
press  the  explosive  mixture  in  the  cci 
pression   chamber  during  its   downw 
or   outward   stroke,    a   port   or     pas^j 
leading   from   the   compression    chair; 
into   the   cylinder,   its   lower    end    be 
adapted  to  remain  constantly  open  .1 
its  opposite  end  adapted  to  be  closed  I 
the  piston  from  near  the  beginnings  oii 
inward  stroke  until  said  piston  has  ntJ 
reached  the  limit  of  its  outward    str 
and  to  be  opened  when  the  piston  is  c 
pleting  its  outward  stroke,  air    and  s 
inlet  ports  leading  into  the  cylinder  i 
adapted  to  be  closed  by  the  piston  r 
near  the  beginning  of  its  inward    si: 
until   near   the   completion  of    its    re* 
or  outward  stroke,  and  an  exhaust  j 
communicating    with    the    cylinder 
adapted  to  be  closed  by  the  piston  1 
near   the   beginning   of   its    inward     sr 
until  near  the  end  of  its  return    or 
ward  stroke,  and  to  be  opened  while  ^ 
piston  is  terminating  its  outward    si 
and  during  a  portion  of  its  inward  str 
all  substantially  as  described,  for  the  " 
pose  specified." 


January  3,  1906. 
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stiff  Clutches  and  a  Word  About 
Live  Rear  Axles. 

Editor  Horseless  Age: 

I  note  in  issue  of  December  27  an  in- 
quiry regarding  disc  clutches,  and  how 
to  overcome  their  serious  difficulty  of 
dragging.  Your  answer  suggesting  re- 
duction of  friction  surface  and  increase 
of  spring  pressure  seems  to  have  been 
anticipated  by  certain  builders,  at  least 
in  respect  to  strength  of  springs,  for  in 
the  only  two  cars  of  1906  model  I  have 
had  a  chance  to  examine  the  springs  were 
so  stiff  and  the  pedal  leverage  so  inade- 
quate that  the  driving  of  either  car  would 
be  an  impossibility  to  anyone  not  pos- 
sessing more  physical  strength  than  I 
have.  Perhaps  I  might  be  able  to  run 
these  cars  on  a  long  trip,  where  the  high 
gear  could  be  in  constant  use,  without 
need  to  release  clutch;  but  in  city  traffic, 
or  hilly  country,  where  gear  changes  are 
frequent,  I  should  be  utterly  exhausted  in 
an  hour's  run. 

It  seems  to  me  strange  that  designers 
do  not  pay  more  attention  to  such  mat- 
ters as  this,  for  it  is  not  merely  a  ques- 
tion of  comfort;  such  laborious  leg  work  is 
absolutely  prohibitive  to  such  a  purchaser 
as  myself.  A  system  of  compound  levers, 
such  as  illustrated  in  a  recent  issue  of 
The  Horseless  Age  in  describing  models 
of  the  Columbia  cars,  ought  to  make  an 
easy  pedal,  and  entirely  overcome  my  ob- 
jection, and  it  seems  that  builders  oujght 
to  be  sufficiently  alive  to  their  own  inter- 
ests to  see  this  without  being  told  it  by 
an  outsider.  It  is  a  fact  that  I  am  buying 
for  next  season's  use  a  car  much  larger 
than  I  should  prefer  to  use,  simply  be- 
cause I  can  find  no  smaller  one  which 
satisfies  me  as  to  design  and  construction. 
The  two  disc  clutch  cars  above  referred 
to  are  each  of  a  size  I  prefer,  being 
medium  weight  and  sufficiently  high 
power  to  have  excellent  "life"  and  ability 
in  hilly  country;  have  comfortable,  easy 
riding  springs,  and  while  lacking  some 
refinements  of  the  big  cars,  I  consider 
these  well  compensated  by  light  weight, 
and  consequent  saving  on  tires  and 
brakes;  but  those  pedals  I  simply  could 
not  push  out.  I  should  be  invalided  in 
a  half  day's  run.  Furthermore,  in  the 
car  of  these  two  I  should  otherwise  pre- 
fer they  have  not  gotten  rid  of  the  drag, 
and  the  discs,  which  run  in  oil,  keep  the 
clutch  shaft  spinning  so  that  there  is  a 
horrible  clash  at  each  shift  of  gears. 

While  I  am  giving  designers  the  benefit 
of  a  layman's  wisdom  I  should  like  to  call 
their  attention  to  another  point.  Person- 
ally I  do  not  like  a  chain  drive,  and  should 
not  willingly  purchase  a  car  so  fitted. 
There  are  well  designed  "propeller  shaft" 


drives  on  the  American  market  which  by 
personal  use  I  know  to  be  reliable  and  al- 
together satisfactory;  but  the  majority  to 
my  notion  are  not  so,  for  the  reason  that 
there  is  too  great  an  angle  at  the  forward 
universal  joint.  This  makes  constant  fric- 
tion, wear  and  loss  of  power  at  that  point, 
and  in  many  instances  leads  to  serious 
trouble  sooner  or  later.  I  have  in  my  pos- 
session at  this  time  a  car  weighing  2,500 
pounds  without  passengers,  which  has  run 
over  9,900  miles  in  a  section  of  constant 
hills  and  poor  roads,  and  the  propeller 
shaft  has  not  needed  one  moment's  atten- 
tion further  than  to  pack  the  joints  with 
grease  each  800  to  1,000  miles.  Anyone 
should  get  equal  results  by  the  use  of  good 
engineering  and  proper  materials,  if  he  will 
only  see  that  his  motor  crank  shaft,  trans- 
mission gear  and  propeller  shaft  all  stand 
in  one  straight  line,  when  springs  are 
loaded.  Instead  of  that  many  place  motor 
and  gear  in  a  horizontal  line,  which  if  pro- 
duced to  the  rear  would  about  cut  the  top 
of  the  differential  casing,  while  the  pro- 
peller shaft  stands  at  a  sharp  angle  from 
horizontal.  What  can  they  expect  from  a 
universal  joint  so  placed  except  trouble? 
B. 

Queries. 

Editor  Horseless  Age: 

I  have  a  two  cylinder  car,  vertical  en- 
gine, which  has  done  good  service  for  three 
seasons.  I  would  like  to  have  this  car  put 
in  good  order;  that  is,  make  it  as  noiseless 
as  possible  as  far  as  concerns  the  engine. 
The  muffler  is  all  right.  What  change  has 
been  made  in  engines  which  makes  even  a 
one  cylinder  car  so  free  from  engine  noise? 
Should  a  vertical  two  cylinder  engine  nm 
with  practically  no  noise,  exclusive  of  ex- 
haust noise,  if  all  the  bearings  are  tight  and 
the  gears  fit  properly? 

If  a  shaft  runs  somewhat  loose  in  a  brass 
bearing,  how  can  you  make  it  tight  without 
putting  in  new  brasses? 

A  few  hints  on  fixing  up  old  cars  would 
be  appreciated  by  men  who  cannot  afford  to 
buy  a  new  car  every  year.  It  is  the  man 
who  does  his  own  repairs  who  reads  a 
paper  such  as  you  publish;  he  wants  to  get 
information  on  repairs,  replacements  and 
improvements — not  merely  fixing  wires  or 
adjusting  carburetors,  but  ideas  on  how  to 
bring  his  car  up  to  date — if  such  a  thing  can 
be  accomplished.  E.  S.  K. 

[The  subject  of  your  inquiry  is  so  broad 
that  we  could  not  well  dispose  of  it  in  an 
answer  to  a  communication.     We  can  say, 
however,  that  in  order  that  the  engine  mav 
run  noiselessly  it  is  essential  that  all  be? 
ings  be  well  adjusted.     The  most  pro! 
source  of  noise  is  generally  the  valve  me 
anism.    This  cause  of  noise  can  be  redu 
by  giving  the  cams  such  an  outline  that  1^ 
lift  and  seat  the  valves  very  gradually, 
tappet  rods  must  be  so  adjusted  that 
have  only  just  so  much  play  as  is  nece 
and  it  is  advisable  to  provide  them  with 
springs,  keeping  them  always  up  agaii 
valve  stems,  so  that  the  hammering 


at  their  lower  end,  within  the  crank  cham- 
ber, where  it  is  muffled.  If  all  the  bearings 
are  tight,  the  flywheel  is  absolutely  tight,  the 
cams  are  properly  shaped,  the  valve  mech- 
anism is  properly  adjusted  and  the  per- 
ipheral speed  of  the  gears  is  not  too  high,  a 
two  cylinder  engine  should  be  practically 
noiseless.  Unless  a  brass  bushing  is  in 
halves  and  means  are  provided  for  adjust- 
ing the  bearings,  it  is  impossible  to  make 
such  adjustment,  and  a  worn  bushing  must 
be  renewed. — Ed.] 


Rotation    of    Explosions    in   Three 

Cylinder  Motors— Ball  Versus 

Roller  Bearings. 

Editor  Horseless  Age: 

Are  you  sure  that  the  rotation  of  ex- 
plosions in  a  three  cylinder  engine  is  as 
stated?  Why  not  first  in  centre  cylinder, 
then  one  end  and  then  the  other  end,  or, 
first  one  end,  then  the  other  end,  and  then 
in  the  centre  cylinder?  Joking  aside,  your 
explanation  is  rather  misleading.  If  strictly 
followed  out  you  would  have  three  explo- 
sions in  one  revolution  and  none  the  next, 
while  the  proper  method  is  to  have  the  ex- 
plosions follow  each  other  240  degrees 
apart. 

I  think  if  H.  H.  will  look  into  the  mat- 
ter he  will  find  that  practically  perfect  rol- 
ler bearings  have  been  a  commercial  possi- 
bility for  some  time.  Ball  bearings  cer- 
tainly do  not  appeal  to  one  as  able  to  stand 
the  strain  of  use  on  an  automobile,  and  I 
have  not  seen  a  bearing  yet  that  has  not 
been  scored,  while  the  balls  are  liable  to 
break  under  the  strain  any  time.  On  the 
other  hand,  I  have  used  roller  bearings  for 
over  four  years  in  the  transmission  without 
signs  of  any  wear.  •  Also  during  the  same 
time  conical  bearings  on  the  wheels,  solid 
tires  at  that,  without  the  slightest  trouble. 
I  do  not  see  how  the  rollers  in  a  correctly 
made  bearing  can  possibly  slew  around  or 
be  in  anything  but  correct  two  line  contact. 
How  some  writers  will,  in  an  argument, 
suggest  the  absurd  to  prove  their  conten- 
tions! .       H.  W.  S. 


Care  of  Storage  Battery  Not  in  Use. 

Editor  Horseless  Age: 

Will  you  kindly  advise  me  through  the 
columns  of  your  paper  if  a  storage  battery 
requires  any  special  attention  during  the 
winter  months  while  the  car  is  in  storage? 

H.  E.  R. 

[When  storage  batteries  are  not  used  for 

a  long  period  it  is  advisable  to  fully  charge 

fhem.  then  remove  the  plates  from  the  cells, 

'-"   and   store  them   away   in   a  dry 
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The  Legislative  Situation   in  New 
York. 

W.  W.  Niles,  attorney  for  the  Auto- 
mobile Club  of  America,  in  an  interview 
granted  to  a  representative  of  The 
Horseless  Age  in  reference  to  his  views 
on  the  present  city  automobile  ordinance 
and  possible  State  legislation,  said:  "The 
automobile  situation  is  a  rather  mixed 
one,  owing  to  the  fact  that  a  great  many 
automobilists  feel  that  we  ought  to  have 
a  new  law,  the  present  one  not  being  sat- 
isfactory to  them,  while  others  think  that 
the  ordinance  now  in  force  is  satisfactory 
and  that  it  is  much  more  expedient  to 
let  it  stand  than  to  tinker  with  it,  as  this 
probably  would  bring  the  matter  to  the 
point  where  one  would  be  compelled  to 
have  a  license  in  order  to  run  a  car. 

"My  own  impression  is  that  as  the  use 
of  automobiles  increases  there  will  come 
stronger  demand  each  year  for  a  more 
satisfacto;'y  law,  especially  on  the  part 
of  non-users  of  automobiles,  and  that 
there  will  be  a  very  strong  demand  for 
strict  enforcement.  Also  for  the  inflic- 
tion of  penalties  which  would  result  in 
a  great  many  automobilists  being  im- 
prisoned, as  the  present  law  is  a  very 
arbitrary  one.  It  establishes  an  arbitrary 
speed  limit  which  makes  the  man  a  crim- 
inal who  exceeds  it  in  the  slightest  de- 
gree. The  result  will  be  that  the  users 
of  automobiles  will  press  for  a  more 
stringent  enforcement  of  the  law,  while 
a  great  many  more  automobilists  will 
be  arrested  than  in  the  past.  I  feel  that 
a  new  law  should  be  adopted  which 
would  increase  the  speed  limit  or  abol- 
ish it  altogether.  Penalties  should  be 
inflicted  for  the  running  of  a  machine  at 
a  speed  unsafe. to  the  life  or  property  of 
users  of  the  highways,  and  the  law 
should  provide  that  only  the  willful  vio- 
lators should  be  ppnished,  as  those  who 
intimidate  people  by  running  at  a  reck- 
less rate  of  speed  or  do  some  injury.  I 
also  feel  that  professional  chauflFeurs 
should  be  examined  as  to  their  qualifi- 
cations, and  they  should  have  a  license, 
to  be  received  only  when  they  showed 
that  they  were  qualified  to  run  a  car. 
Other  things  to  be  looked,  after  and  ef- 
fected are  the  use  of  the  muflSer,  the  toot- 
ing of  horns,  and  dripping  of  oils  in  the 
streets. 

"The  revoking  of  certificates  or  li- 
censes of  owners  or  chauffeurs  is  an- 
other question  which  should  be  consid- 
ered, and  in  my  opinion  the  wisest  way 
in  which  these  matters  could  be  handled 
would  be  by  the  appointment  of  a  State 
mission  to  have  entire  charge.  Such 
imission    should    be    composed    of 


high-class  automobilists,  who  have  the 
best  interests  of  the  sport  and  industry 
at  heart.  This  would  result  in  as  nearly 
perfect  regulation  and  control  of  the  sit- 
uation as  possible.  Further,  amendments 
to  the  law  will  be  suggested  by  the  com- 
mission to  the  Legislature,  which  would 
be  guided  almost  altogether  by  them,  so 
that  in  the  future  we  would  be  exempt 
from  haphazard  legislation  inspired  by 
cranks.  Such  a  commission  will  hear 
complaints  of  the  general  public  and  have 
power  to  revoke  or  suspend  licenses. 
The  fact  that  their  attention  would  be 
devoted  exclusively  to  the  regulation  and 
use  of  automobiles,  and  that  they  would 
have  the  benefit  of  many  valuable  sug- 
gestions, is  enough  to  assure  me  that 
such  a  body  would  not  only  be  bene- 
ficial but  is  positively  necessary." 


Cleveland,  Ohio. — ^The  Prudential  Trust 
Company  filed  its  final  report  in  the  Court 
of  Common  Pleas  on  December  27  as  re- 
ceiver of  the  American  Motor  Carriage 
Company  in  closing  up  the  affairs  of  that 
concern. 

Albany,  N.  Y. — F.  G.  Robinson,  manager 
of  the  Automobile  Storage  and  Trading 
Company,  has  taken  steps  to  have  a  bill  in- 
tioduced  intp  the  present  Legislature  mak- 
ing it  a  misdemeanor  to  take  an  automobile 
from  any  garage,  or  from  wherever  it  may 
be,  without  the  owner's  consent. 

Philadelphia,  Pa.— In  relation  to  the  au- 
tomobile license  troubles.  Chief  Justice 
Mitchell  has  decided  that  automobiles  need 
only  carry  a  State  license  tag  until  the 
suit  now  pending  in  the  Supreme  Court 
has  been  decided.  This  bars  the  local  or- 
dinance from  going  into  effect  for  the  time 
being. 

Louisville,  Ky. — ^John  C.  Durrett  is  su- 
ing A.  C.  Montenegro  and  A.  C.  Monte- 
negro, Jr.,  for  damages  to  the  amount  of 
$1,170  for  the  smashing  of  Durrett's  bug- 
gy, destruction  of  his  harness  and  injuries 
to  his  horse,  which  ran  away,  having  be- 
come frightened,  it  is  alleged,  at  Monte- 
negro's automobile.  A  lien  on  the  automo- 
bile is  asked  for. 

Hartford,  Conn. — A  suit  for  damages  has 
been  begun  in  the  Superior  Court  in  which 
W.  D.  Johnson,  a  chauffeur,  claims  $5,000 
damages  from  the  Electric  Vehicle  Com- 
pany. He  alleges  that  he  was  riding  in 
one  of  the  cars  of  the  company  and  was 
thrown  out,  sustaining  serious  injuries. 
The  company  replied  that  Johnson  was  on 
a  test  car  at  his  own  risk,  and  had  not 
been  invited  to  ride. 

Lansing,  Mich. — The  case  of  Edmund  L. 
Carrar  against  the  city  of  Detroit  for  dam- 
ages for  injuries  alleged  to  have  been  sus- 
tained by  himself  and  his  automobile  when 
he  drove  the  machine  into  an  excavation  on 
Madison  avenue  was  reversed  by  the  Su- 
preme Court.  The  plaintiff  had  recovered  a 
judgment,  and  the  city  appealed  and  a  new 
trial  will  now  be  given. 

Detroit,  Mich, — The  Detroit  Auto  Vehi- 
cle Company,  in  their  answer  to  the  litiga- 


tion instituted  against  them  by  Alfred  O. 
Dunk,  Robert  C.  Yates  and  others,  deny  the 
allegation  of  not  paying  the  debts  of  the 
absorbed  Detroit  Novelty  Machine  Com- 
pany, claiming  that  they  have  paid  more 
than  $7,000.  The  company  state  that  their 
damage  amounts  to  about  $20,000. 

Newbury,  Mass. — In  deciding  several  ap- 
peal cases  of  persons  charged  with  exceed- 
ing the  speed  limit,  Judge  Gaskill,  in  the 
Middlesex  Superior  Criminal  Court,  de- 
cided that  an  owner  of  an  automobile  who 
is  registered  and  has  a  license  is  not  crim- 
inally liable  for  overspeeding  when  he  is 
not  in  the  machine  at  the  time  of  the 
speeding,  and  the  chauffeur  is  controlling 
the  auto.  He  further  rules  that  in  order  to 
convict  the  owner  of  a  machine  for  over- 
speeding  a  police  officer  must  identify  him 
as  being  in  the  machine,  and  that  it  is 
enough  for  the  prosecution  to  prove  that  it 
is  his  machine  that  was  overspeeding  with- 
out knowing  that  he  was  controlling  the 
machine. 


New  Incorporations. 

Brown-Lipe  Gear  Company,  Syracuse, 
N.  Y.— Capital  $150,000.  Directors,  A.  T. 
Brown,  W.  C.  Lipe  and  H.  W.  Chapin. 

Westchester  Motor  Car  Company,  New 
Rochelle,  N.  Y. — Capital,  $25,000.  Directors, 
K.  S.  W.  Glasser,  J.  A.  Manstedt  and  F.  W. 
Bender. 

The  Miller  Garage  Company,  Bridgeport, 
Conn.  —  Capital,  $35,000.  Incorporators, 
Wilmet  R.  Miller,  Elmer  Miller  and 
Charles  H.  Peck. 

The  Huntington  Automobile  Company, 
Huntington,  N.  Y.— Capital,  $3,500.  Di- 
rectors, August  Heckscher,  Frank  H.  Ber- 
thold  and  George  C.  Fraser. 

E.  T.  Kimball  Company,  New  York. — To 
manufacture  motors,  engines,  etc.  Capital, 
$10,000.  Incorporators,  William  R.  Hayes, 
Carlisle  G.  Gleason,  Henry  T.  Randall. 

The  Auto  Construction  Company,  Minne- 
apolis, Minn. — To  manufacture  automobiles- 
Capital,  $50,000.  Incorporators,  P.  S. 
Adams,  George  A.  Hughes  and  W.  T.  Hart- 
son. 

The  Gray  Motor  Company,  Detroit,  Mich, 
— To  manufacture  and  sell  engines,  machin- 
ery, etc.  Capital,  $12,000.  Incorporators, 
David  Gray,  Paul  R.  Gray  and  Lyman  W. 
Goodenough. 

The  Standard  Cushion  Hub  Company, 
Augusta,  Me. — To  manufacture  cushion 
hubs  for  use  on  automobiles  and  vehicles. 
Capital,  $500,000.  President  and  treasurer, 
I.  L.  Fairbanks. 

The  Sharman-Ottinger  Automobile  Com- 
pany, Salt  Lake  City,  Utah. — Capital,  $25,- 
000.  Officers,  Samuel  II.  Sharman,  presi- 
dent and  treasurer;  Adolph  Ottinger,  vice 
president,  and  A.  Schneider,  secretary. 

Watertown  Automobile  and  Supply 
Company,  Watertown,  N.  Y. — To  deal  in 
automobiles  and  accessories.  Capital. 
$5,000.  Directors,  Lincoln  G.  De  Cant, 
Perley  A.  Pitcher  and  Joseph  A.  McCon- 
neli. 
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Reports  on  Springfield's  Municipal 
Automobiles. 

The  use  of  automobiles  in  place  of  horses 
(luring  the  past  year  by  the  street  lighting 
and  police  departments  of  Springfield,  Mass., 
has  been  satisfactory,  according  to  the  reports 
of  the  Street  Lighting  Committee  and  the  Po- 
lice Commission  to  the  city  government.  The 
Street  Lighting  Committee  states  in  its  re- 
port, which  is  for  the  year  ending  Decem- 
ber 10,  1905 :  "There  has  been  added  to  the 
equipment  of  this  department  one  Knox 
double  cylinder  Model  F  surrey,  with  spe- 
cial body  arranged  to  carry  six  persons, 
which  can  be  quickly  and  compactly  closed 
into  a  runabout  for  two  persons.  This  ma- 
chine has  displaced  one  horse,  and  materi- 
ally increased  the  efficiency  of  the  depart- 
ment as  a  time  saver  in  emergency  cases 
and  has  afforded  a  substantially  wider 
range  of  nightly  inspection  of  street  lights. 
It  has  also  been  used  by  other  departments 
and  committees  of  the  city  government  for 
city  business,  having  covered  a  total  dis- 
tance of  3,518  miles  since  its  purchase: 
Street  lighting  department,  2,892}^  miles; 
city  treasury  department,  320;/$  miles;  city 
government  committees,  148  miles;  water 
department,  157  miles." 

In  the  report  of  the  Police  Commission, 
which  is  for  the  year  ending  November 
30,  1905,  the  following  appears:  "During 
the  month  of  January  a  new  departure  was 
made  by  substituting  a  motor  wagon  in 
place  of  the  horse  van,  which  has  done 
service  for  many  years.  This  was  in  a  way 
an  experiment,  but  the  experience  during 
the  year  seems  to  have  more  than  justi- 
fied the  outlay,  the  expense  of  running  and 
maintaining  having  been  reasonable,  and 
the  quickness  with  which  the  department  is 
able  to  dQ  its  work,  and  above  all  its  use 
as  an  ambulance  (which  in  at  least  two 
cases  has  saved  the  lives  of  injured  per- 
sons by  the  speed  with  which  they  were 
taken  to  the  hospital),  would  counterbal- 
ance any  increased  cost  over  horses,  if, 
indeed,  there  were  any.  This  suggests  the 
idea  that  it  would  be  wise  ultimately  to 
convert  the  present  horse  ambulance  into 
a  motor  vehicle,  and  ^provide  the  depart- 
ment with  a  motor  car  to  carry  from  two 
to  three  officers  to  points  where  their 
services  may  be  required  expeditiously,  and 
also  to  be  used  by.  the  officers  of  the  de- 
partment for  general  work  in  place  of  the 
present  Concord  biiggy." 


Commercial  Vehicle  Notes. 

[  A  company  is  being  organized  to  opcr- 
1  alt*  motor  cars  between  Galion  and  San- 
'    bury,  Ohio. 

liailey,    Banks    &    Biddle,   jewelers,   of 

Chestnut  street,  Philadelphia,  have  placed 
'   two  Cadillac  delivery  wagons  in  service. 
I       The   Mexico   Consolidated  Mining  and 
I   Snu'lting-  Company  are  reported  to  have 
I  just   placed   an   order   with    the   Autocar 

l^iuipnicnt   Company,   of    Buffalo,   for   a 


freight  automobile  to  transport  ore  from 
Guanacevi  to  Tepehuanes,  Mexico. 

The  installation  of  automobiles  to  sup- 
plant horse  drawn  vehicles  for  carrying 
mail  between  stations  in  Cleveland,  Ohio, 
is  being  considered. 

The  motor  line  from  Marinette  and 
Menominee  to  Peshtigo,  Wis.,  will  be 
operated  by  a  company  with  a  capital  of 
about  $12,000.  It  is  stated  that  operations 
will  be  started  this  month. 


Club  Notes. 


CHICAGO   A.   C. 

The  directors  have  unanimously  decided 
to  build  a  new  clubhouse.  No  site  has  yet 
been  selected. 

NEW   YORK    M.   C 

The  club  will  hold  a  smoker  on  the 
night  of  January  4  at  the  clubrooms  in 
the  Hotel  Cumberland. 

A.    C.    OF   AMERICA. 

Circulars  are  again  being  sent  out  by 
S.  M.  Butler,  the  secretary,  to  members 
of  the  club  stating  that  the  Club  Garage  of 
America  has  again  assumed  operations,  and 
cautioning  the  members  that  the  club  has 
absolutely  no  connection  with  the  scheme. 

MINNEAPOLIS  A.   C. 

At  the  meeting  held  on  January  2  the 
matter  of  establishing  a  policy  by  which 
the  club  will  take  up  and  defend  civil  ac- 
tions brought  against  any  member  for  in- 
jury to  some  person  or  property  caused  by 
the  operation  of  their  cars  was  discussed. 


Trade  Literature  Received. 

S.  N.  Brown  &  Co.,  Dayton,  Ohio.— 1906 
catalogue  of  automobile  bows. 

Buick  Motor  Company,  Jackson,  Mich. — 
Pamphlet,  advance  information  1906  models. 

Davis  Manufacturing  Company,  Milwau- 
kee, Wis. — Folder  illustrating  their  opposed 
motors. 

Dayton  Folding  Tonneau  Company,  Day- 
ton, Ohio. — Card  showing  the  Artz  folding 
tonneau. 

Elmore  Manufacturing  Company,  Clyde, 
Ohio.— Booklet,  "The  Heart  of  the  Man  and 
the  Machine." 

New' York  Sporting  Goods  Company,  17 
Warren  street.  New  York. — Catalogue  of 
automobile  specialties. 

Gabriel  Horn  Manufacturing  Company, 
Cleveland,  Ohio. — Folder  telling  about  the 
Foster'shock  absorber. 

The  Lunkenheimer  Company,  Cincinnati, 
Ohio. — Pamphlet  showing  and  describing 
various  kinds  of  grease  cups. 

The  Sheddan  Manufacturing  Company, 
138  West  Fayette  street,  Baltimore,  Md. — 
Leaflet  regarding  "Perfection"  air  cushions. 

Atlantic  Automobile  Company  and  Ma- 
chine Works,  12  South  North  Carolina  ave- 
nue, Atlantic  City,  N.  J. — A  map,  "Im- 
proved New  Jersey  Roads." 

Societc  Anonyme  d'Electricite  et  d'Auto- 
mobiles  Mors,  84  Rue  du  Theatre,  Paris. — 
Descriptive  catalogue  of  the  Mors  cars, 
showing  the  various  models. 


The  Horseless  Age  at  the  Shows. 

The  Horseless  Age  has  taken  space  at 
the  leading  automobile  shows  to  be  held 
during  the  coming  months.  At  the  Asso- 
ciation of  Licensed  Automobile  Manufac- 
turers' Show,  Madison  Square  Garden, 
New  York,  we  will  occupy  Space  No.  132 
in  the  gallery;  at  the  Automobile  Club  of 
America  Show,  Sixty-ninth  Regiment  Ar- 
mory building,  New  York,  we  will  occupy 
Space  No.  67  in  the  gallery;  and  at  the 
National  Association  of  Automobile  Manu- 
facturers' Show,  Chicago,  Space  No.  A68 
(Armory). 


November  Exports. 

The  United  States  exports  of  automo- 
biles and  parts  during  the  month  of  No- 
vember, 190S,  were  valued  at  $129,389,  as 
compared  with  $106,117.  The  value  of 
the  exports  for  eleven  months  ending 
with  November  was  $2,499,010  in  1905, 
$1,682,994  in  1904,  and  $1,419481  in  1903. 
The  following  table  shows  the  distribu- 
tion of  exports  among  the  different  coun- 
tries buying  American  cars: 

Ten  Months 
November,         Ending 
Automobiles  and   Parts  of.       1905.        Nov.,  1905. 

Exported  to — 

United    Kingdom...  $27,065  $631,787 

France    8,028  262,058 

Germany    1,808  103,806 

Italy    5,580  159,905 

Other  Europe 15,085  237,902 

British  North  Amer- 
ica    11,996  513,761 

Mexico    12,738  162,780 

Other      West      In- 
dies and  Bermuda  6,809  131,361 

South    America 6,974  55.912 

British    East   Indies  2495    '       31,097 

British    Australasia.  25,571  111,119 
Other       Asia       and 

Oceania  287  60,878 

Africa    479i  33.5-28 

Other  countries. . . .  222  3,1 16 

Total    $129,389    $2,499,010 


Agency  and  Garage  Notes. 

Nolan  &  Sn.ith  will  erect  a  garage  or. 
Main  street  near  Kv^nt,  Los  Angeles,  Cal. 

P.  C.  Rutan,  of  46  Front  street.  Port  Jer- 
vis,  N.  Y.,  has  been  appointed  agent  fc^r 
Wayne  cars. 

The  Sharman-Ottinger  Automobile  Com- 
pany, Salt  Lake  City,  Utah,  are  erecting  a 
gara-^e  on  S(juth  Temple  street. 

Price  Brothers,  agents  for  the  Baker  cKh 
trie  vehicles  in  Cleveland,  have  moved  into 
their  new  building  on  Huron  street. 

The  Welch-Estberg  Company,  Milwaukee. 
Wis.,  are  building  a  garage  at  the  northwest 
corner  of  Grand  avenue  and  Seventh  street. 

P.  F.  Rockett,  formerly  general  salc^ 
manager  for  the  Maxwell-Briscoe  Motor 
Company,  Tarr>town,  N.  Y.,  is  now  the  vice 
president  and  general  manager  of  the  Zim- 
Rock  Motor  Car  Company,  1853  Broadway, 
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New  York,  agents  for  the  Stoddard-Day- 
ton  cars. 

B.  G.  Burrington,  Holyoke,  Mass.,  is  now 
the  agent  for  Maxwell  cars. 

The  North  Philadelphia  Auto  Station 
has  acquired  the  1906  agency  for  the  Craw- 
ford car. 

The  Cleveland  car  will  be  represented  in 
Newark,  N.  J.,  for  the  coming  season  by 
Rurtt  &  Co. 

The  Atwood  Auto  Company,  Toledo, 
Ohio,  are  erecting  a  new  garage  on  Monroe 
street.  They  are  recently  appointed  North- 
ern agents. 

The  Haynes  car  will  be  handled  in  St. 
Paul,  Minn.,  during  the  coming  year  by  A. 
H.  Eckbergh. 

The  Moulton-Jordan  Company,  St.  Paul, 
Minn.,  have  secured  the  agency  for  Cadillac 
cars  for  1906. 

The  Kelley-Hunter  Company,  1449  Michi- 
gan avenue,  Chicago,  are  to  represent  the 
Northern  car. 

The  Franklin  car  will  be  represented  in 
Indianapolis  in  1906  by  the  Indiana  Auto- 
mobile Company. 

The  1906  Oldsmobile  agency  for  St.  Paul, 
Minn.,  has  been  secured  by  the  Barclay  Au- 
tomobile Company. 

The  Diamond  Motor  Car  Company,  Phil- 
adelphia, have  become  tlie  new  agents  for 
the  Jackson  automobile. 

Walter  Benz,  St.  Paul,  Minn.,  will  handle 
the  Moline  car  during  1906,  having  acquired 
the  agency  for  that  city. 

The  Saginaw,  Mich.,  agency  of  the  North- 
ern car  for  this  year  will  be  held  by  the 
Huron  Auto  Electric  Company. 

J.  P.  Schneider  has  become  the  Detroit 
agent  for  the  coming  season  for  the  Olds- 
mobile  and  Columbia  electric  trucks. 

John  J.  Short  &  Brothers  are  erecting  a 
three  story  garage  and  repair  shop  at  2028 
and  2030  Sansom  street,  Philadelphia. 

The  Frayer-Miller  Automobile  Company, 
of  New  York,  have  taken  new  quarters  at 
the  corner  of  Sixty-fifth  street  and  Broad- 
way. 

The  Ford  Motor  Car  Company  have  made 
the  Northwestern  Motor  Vehicle  Company 
of  St.  Paul  their  agents  for  the  coming 
season. 

Charles  B.  Hawver  has  taken  the  old 
theatre  building  on  Dietz  street,  Oneonta, 
N.  Y.,  which  he  will  use  as  an  automobile 
K.irage. 

The  Foss-Hughes  Motor  Car  Company, 
recently  incorporated,  have  opened  their 
j^r.'iraj^c  at  Broad  and  Race  streets,  Philadel- 
phia. Pa. 

The  Pope  Manufacturing  Company's 
hranch  at  Washington  have  acquired  the 
F(;o6  agency  for  the  Hartford-TrufTault 
suspension. 

The  new  garage  of  the  Riding  and  Driv- 
ing Club  of  Brooklyn,  New  York,  at  Pros- 
pect Park  plaza,  was  formally  opened  on 
December  28. 

New  Pope-Waverley  representatives  for 
HXV)  are:  The  Elmira  Arms  Company, 
iHniira,  N.  Y. ;  Ruhl  &  Johnston,  Decatur, 
'11.;  Atwood  Automobile  Company,  Toledo, 
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Ohio,  and  H.  T.  Hearsey  Vehicle  Com- 
pany, Indianapolis,  Ind. 

The  Relay  Motor  Car  Company,  of  Read- 
ing, Pa.,  have  appointed  the  North  Phila- 
delphia Auto  Station,  at  Philadelphia,  their 
1906  agents. 

E.  V.  Hartford,  president  of  the  Hartford 
Suspension  Company,  has  secured  the 
American  agency  for  the  Gobron-Brillie 
car.  L.  C.  Burnett  is  to  be  sales  manager 
of  the  new  agency. 

Grove  B.  Warner  and  R.  M.  Cornwall 
will  occupy  a  new  building  On  South  Clin- 
ton street,  Syracuse,  N.  Y.,  acting  as  the 
Pierce  agents.  Mr.  Cornwall  will  also  man- 
ufacture gasoline  engines. 


Minor  Mention. 


The  Massnick  Manufacturing  Com- 
pany, of  Detroit,  are  placing  a  new  type 
of  non-float  carburetor  on  the  market. 

Gustave  Reno  has  retired  from  the  firm 
of  Herz  &  Co.,  New  York,  having  disposed 
of  his  interest  in  the  firm  to  Gustave  L. 
Herz. 

N.  D.  Goff  has  retired  from  the  Lowell, 
Mass.,  Automobile  Corporation  as  a  part- 
ner, and  has  been  succeeded  by  H.  H.  J. 
^^ead. 

L.  D.  Shcppard,  52  South  Morgan 
street,  Chicago,  is  to  put  a  four  cylinder 
touring  car  on  the  market  for  1906,  to  be 
known  as  the  "Ariston." 

The  Auto  Construction  Company,  Min- 
neapolis, Minn.,  have  just  equipped  a  fac- 
tory at  Hennepin  avenue  and  Tenth  street, 
where  they  will  engage  in  the  manufacture 
of  automobiles. 

The  New  York,  New  Haven  &  Hartford 
Railroad  Company,  the  Boston  &  Maine  and 
the  Boston  &  Albany  roads  will  put  auto- 
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mobile  freight  cars,  having  end  as  well  as 
side  doors,  in  service  during  the  coming 
season. 

Eight  hundred  applications  have  so  far 
been  received  at  the  State  Highway  De- 
partment of  Harrisburg,  Pa.,  for  automo- 
bile licenses. 

The  National  Body  Company,  Mt  Pleas- 
ant, Mich.,  have  proposed  to  the  board  01 
trade  of  Pontiac  that  they  remove  their 
plant  to  that  city. 

The  Davenport  (la.)  automobile  dealers 
have  arranged  a  schedule  of  prices  to  be 
charged  for  supplies  and  for  renting  and 
storing  machines. 

The  Northern  Manufacturing:  Com- 
pany, Detroit,  are  erecting  an  epctension 
to  their  plant  which  will  add  about  3,00c 
square  feet  of  floor  space. 

The  Hyatt  Roller  Bearing  Company,  of 
Harrison,  N.  J.,  will  hold  their  fourth  an- 
nual collation  and  entertainment  on  the  iTtb 
of  January  at  the  Waldorf-Astoria,  New 
York. 

The  Julius  King  Optical  Company 
have  bought  the  good  will  and  stock  of 
automobile  goods  of  the  Meyrowitz  Manu- 
facturing Company,  104  East  Twenty-third 
street.  New  York. 

The  Brown-Lipe  Gear  Company,  Syra- 
cuse, N.  Y.,  have  been  incorporated  and 
have  taken  over  the  stock  of  the  partnership 
of  the  Brown-Lipe  Gear  Company.  Nc 
change  will  be  made  in  the  manag^ement 

The  York  Automobile  Company,  York. 
Pa.,  has  been  reorganized  under  the  name 
of  the  York  Motor  Car  Company.  The  fol- 
lowing officers  have  been  elected:  S.  E 
Bailey,  president;  A.  P.  Broomell,  secre- 
tary and  treasurer,  and  James  A.  Kline. 
general  manager.  The  new  company  will 
manufacture    for    1906    three    models — ^tw 
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touring  cars  with  four  cylinder  engines, 
sliding  gears  and  bevel  drive,  and  one  run- 
about. 

The  Abendroth  &  Root  Manufacturing 
Company,  Newburgh,  N.  Y.,  are  to  engage 
in  the  manufacture  of  a  four  cylinder 
pleasure  vehicle,  and  also  a  commercial  ve- 
hicle. 

The  Deere  car  for  1906,  made  by  the 
Deere-Clark  Motor  Car  Company,  will 
be  equipped  with  a  four  cylinder,  ver- 
tical motor  of  24  horse  power,  and  shaft 
drive. 

A  stock  company  is  being  organized 
in  Austin,  Tex.,  to  sell  and  repair  auto- 
mobiles. The  major  portion  of  the  stock 
of  the  company  will  be  held  by  automo- 
bile owners. 

S.  N.  Brown  &  Co.,  of  Dayton,  Ohio, 
manufacturers  of  bows  for  automobile  tops, 
are  placing  on  the  market  a  new  bow  which 
is  curved  in  at  the  bottom,  having  an  offset 
of  4^  inches  or  less  on  a  side. 

The  Fisk  Rubber  Company,  of  Chicopee 
Falls,  Mass.,  have  filed  a  complaint  with  the 
Interstate  Commerce  Commission,  charging 
the  railways  operating  west  of  Chicago 
with  enforcing  imreasonable  rates  on  rub- 
ber tires  for  vehicles. 

E.  B.  Jackson,  formerly  in  charge  of 
the  automobile  department  of  John  Wan- 
amaker.  New  York  city,  has  become  the 
sales  manager  for  the  Chadwick  car, 
made  by  the  Fairmount  Engineering 
Company,  of  Philadelphia. 

The  Kelley-Hunter  Motor  Car  Com- 
pany, 1449  Michigan  avenue,  Chicago,  have 
changed  their  name  to  the  Northern  Mo- 
tor Car  Company,  Mr.  Hunter  retiring 
from  the  firm,  and  W.  G.  Tennant  has 
been  made  president  and  general  man- 
ager^ 

The  Monarch  Manufacturing  Company, 
Columbus,  Ohio,  manufacturers  of  mo- 
tor pumps,  have  located  on  Vine  street. 
The  following  ofl&cers  have  been  elected :  E. 
J.  Smith,  president;  J.  E.  Matthews,  vice 
president,  and  E.  K.  Jones,  secretary  and 
treastirer. 

The  advent  of  automobiles  into  the 
piano  delivery  business  in  Chicago  is 
said  to  have  aided  the  drivers  in  securing 
higher  wages.  The  special  classification 
for  helpers  on  piano  auto  wagons  was  a 
special  feature  of  the  wage  agreement 
which  went  into  effect  on  January  i. 

At  a  recent  meeting  of  the  Pontiac 
Motor  Car  Company,  Pontiac,  Mich.,  the 
organization  was  formally  effected  and 
the  following  officers  elected:  President. 

D.  V.  H,  Wells;  vice  president,  George 

E.  Fisher;  secretary,  A.  H;  Burton;  treas- 
urer, Frank  L.  Perry;  general  manager, 
Martin  Halfpenny.  The  board  of  direc- 
tors comprises  Pierre  Buckley,  M.  D. 
Hcitsch  and  Dr.  V.  H.  Wells.  The  com- 
pany has  leased  the  Van  Kleek  cider 
mill  building  on  East  Huron  street,  where 
they  expect  to  be  located  some  time  this 
month.  A  two  cylinder  opposed  commer- 
cial car  and  a  combined  commercial  and 
pleasure  car  will  be  manufactured. 


MOTOR  VEHICLE 
PATENTS,    jl    jl 


Patents  of  December  19. 

807457.  Dri\Mng  Attachment  for  Auto- 
mobiles.— Benjamin  A.  Grimm,  Chillicothe, 
Ohio.    Filed  July  28,  1905. 

807,479.  Carburetor. — ^Julius  H.  Mason, 
Duncan  Falls,  Ohio.    Filed  March  10,  1905. 

807.536.  Vehicle  Wheel.— Stanislaus  Be- 
rens,  Lag^range,  111.    Filed  April  14,  1905. 

807.537.  Pneumatic  Tire.  —  Edgar  M. 
Birdsall,  Buffalo,  N.  Y.  Filed  January  26, 
1904.    Renewed  May  22,  1905. 

807,581.  Valve  Gear  for  Regulating  De- 
scending Automobiles. — Hippolyt  Saurer, 
Arbon,  Switzerland.  Filed  November  22, 
1904. 

807.611.  Non-Skidding  Cover  for  Tires. 
— Edward  Fairbum,  Brighouse,  England. 
Filed  July  24,  1905. 

807.612.  Vehicle  Spring. — Samuel  Fur- 
midge,  St  Louis,  Mo.  Filed  November  16, 
1904. 

807,623.  Motor  Vehicle. — ^John  W.  Lam- 
bert, Anderson,  Ind.    Filed  April  3,  1905. 

807,627.  Power  Transmission  Device. — 
George  W.  Marble,  Chicago,  111.  Filed  De- 
cember 7,  1904. 

807,633.  Tire.— John  F.  McCanna,  Chi- 
cago, 111.    Filed  August  15,  1904. 

807,731.  Lubricator  for  Sprocket  Wheels. 
— ^James  M.  Dodge,  Philadelphia,  Pa.  Filed 
May  17,  1904. 

807,744.  Vehicle  Tire,— Charles  A.  Imm- 
ler,  Akron,  Ohio.    Filed  January  26,  1905. 

807,748.  Elastic  Vehicle  Tire.— Godfred 
Knadler,  Akron,  Ohio.    Filed  July  31,  1905. 

807,771.  Speed  Changing  and  Transmis- 
sion Gearing. — Irvin  H.  Pleukharp,  Colum- 
bus, Ohio.    Filed  May  10,  1905. 

807,789.  Guiding  Device  for  Motor  Ve- 
hicles.— Zachary  T.  Sweeney,  Columbus, 
Ind.    Filed  June  22,  1905. 


807,922.  Adjustable  Vehicle  Wheel- 
Bert  D.  Gilson,  Indianapolis,  Ind.  Filed 
March  18,  1905. 

807,958.  Motor  Vehicle  Running  Gear. — 
Ransom  E.  Olds,  Lansing,  Mich.  Filed 
October  29,  1904. 

807,961.  Metallic  Tire.— Walter  J.  Paton, 
Galva,  Kan.    Filed  June  14,  1905. 

808,047.  Differential  Gearing. — ^Frank  M. 
Haldeman  and  Bluford  W.  Brockett,  Cleve- 
land, Ohio.    Filed  September  29,  1905. 


Patents  of  December  36. 

808,210.  Internal  Combustion  Engine. — 
Edward  S.  Palmbla,  Waukegan,  111.  Filed 
December  14,  1904. 

808,221.  Speed  Changing  Gear. — Charles 
G.  Simonds,  Schenectady,  N.  Y.  Filed  Au- 
gust 27,  1904. 

808,234.  Emergency  Brake.— Walter  M. 
Gooch,  Dayton,  Ky.    Filed  March  27,  1905. 

808.306.  Transmission  Gear. — Bennard 
H.  Pomeroy,  St  Louis,  Mo.  Filed  Augjist 
22,  1904.  ' 

808.307.  Clamping  Device  for  Pneumatic 
Tires. — Harry  K.  Raymond,  Akron,  Ohio; 
Maximilian  C.  Schweinert,  West  Hob<5ken, 
N.  J.,  and  Henry  P.  Kraft,  New  York, 
N.  Y.    Filed  March  18,  1905. 

808,336.  Internal  Combustion  Heat  En- 
gine.—John  L.  Bogert,  New  York,  N.  Y. 
Filed  October  26,  1904. 

808,423.  Vertical  Explosive  Engine. — Al- 
exander Winton,  Cleveland,  Ohio.  Filed 
November  12,  1904. 

808426.  Cushioned  Tire.— Charles  W. 
Adsit,  Owatonna,  Minn.  Filed  March  3, 
1905. 

808479.  Art  of  and  Apparatus  for  Heat- 
ing and  Vulcanizing,  Etc. — Howard  S.  Rid- 
dle, Akron,  Ohio.    Filed  June  22,  1904. 

808490.  Air  Cooling  Construction  for 
Engine  Cylinders,  Radiators,  Etc — ^William 
B.  Swan,  Seymour,  Conn.  Filed  February 
16,  1904. 

808,551.  Ignition  Device. — Leon  J.  Le 
Pontois,  New  Rochelle,  N.  Y.  Filed  No- 
vember 7,  1903. 

808,560.  Power  Transmitting  Mechan- 
ism.— William  R.  May,  Newton,  Mass. 
Filed  March  i,  1905. 

Z7*7^Z  (Design  patent).  Automobile 
Tonneau. — Ralph  A.  Leslie,  Qeveland, 
Ohio.    Filed  October  23,  1905. 


No.  803,121. 


Review  of  Specifications. 

803,121.  Rear  Axle  for  Automobiles. — 
Frederick  C.  Miller,  Cincinnati,  Ohio.  Oc- 
tober 31,  1905.    Filed  April  13,  1905. 

The  principal  object  of  this  invention  is 
to  produce  a  one  piece  rear  axle  for  auto- 
mobiles where  it  is  desired  to  drive  the 
wheels  without  the  intervention  of  a 
countershaft  and  side  chains,  either  by 
bevel  gearing  or  chain  and  sprocket  and 
to  secure  all  the  strength  in  the  axle  se- 
cured by  the  side  chains  and  cotmtershaft 
construction.  The  essential  feature  of  the 
invention  is  a  one  piece  tube,  preferably  of 
steel,  the  intermediate  portion  of  which 
has  walls  swaged  away  from  the  centre  of 
the  tube,  the  wheel  shafts  being  insertr 
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through  the  ends  of  the  tube  and  projected 
between  the  separated  walls,  whereby  the 
transmission  mechanism  may  be  mounted 
within  the  housing  formed  by  said  swaged 
walls.  The  transmission  mechanism  is 
supported  within  a  suitable  casing  se- 
cured within  the  housing  formed  by  the 
divided  tube.  •  This  one  piece  axle  construc- 
tion and  arrangement  obviate  the  use  of 
any  brazed  or  bolted  connections  in  the 
load  carrying  part  of  the  axle. 

803,345.  Pneumatic  Tired  Wheel. — 
Thomas  B.  Jeffery,  Kenosha,  Wis.  Octo- 
ber 31,  1905.     Filed  November  21,  1904. 

To  do  away  with  "rim  cutting"  is  the 
object  of  this  invention.  A  rim  en- 
tirely encompassing  the  wheel  overhangs 
the  lateral  margins  of  the  felly  for  the 
purpose  of  co-operating  at  the  two  sides 
of  the  felly  with  an  annular  tire  retaining 
device,  which  is  made  in  separate  seg- 
ments. These  annular  devices  at  oppo- 
site sides  of  the  felly  are  bound  thereto 


No.  808,345. 

by  bolts  taking  through  the  felly  and 
binding  both  the  opposite  devices.  The 
rim  has  its  overhanging  portion  at  each 
side  curved  back  toward  the  axis  of  the 
wheel,  and  the  annular  retaining  devices 
have  their  flanges  projecting  off  from  the 
plane  of  the  wheel  and  deflected  away 
from  the  axis  and  hollowed  or  concaved 
on  the  outer  side  facing  the  inwardly 
curved  overhanging  margins  of  the  rim. 
There  is  thus  formed  at  each  side  of  the 
fellj'  between  the  overhanging  margins 
of  the  rim  and  the  off-jutting  flange  of 
the  retainers  a  laterally  opening  recess 
extending  all  around  the  wheel,  which 
widens  back  from  its  mouth  to  the  side 
of  the  felly,  and  is  thereby  adapted  to 
seat  and  hold  the  enlarged  or  reinforced 
marginal  portion  of  the  flexible  tire  cas- 
ing. It  is  one  purpose  of  this  invention 
to  afford  a  pneumatic  tire  which  shall  not 
be  circular  in  cross  section  when  distend- 
ed to  maximum.  For  this  purpose  the 
ire    casing   has   encompassing   its   tread 
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portion  one  or  more  substantially  non- 
extensible  bands.  These  are  preferably 
made  of  rubber  embedded  braids  or  cords 
of  such  Arm  material  as  to  practically  be 
non-extensible  under  the  maximum  ten- 
sion of  tire  inflation  and  weight  of  load. 

803,008.  Motor  Vehicle. — Herman  P. 
Moorees,  New  York,  N.  Y.  October  31, 
1905.    Filed  October  6,  1904. 

This  invention  relates  generally  to  the 
driving  and  steering  mechanism  of  elec- 
trically propelled  motor  vehicles,  and  espe- 
cially to  those  vehicles  in  which  both  the 
driving  arrangements  and  the  steering  ar- 
rangements are  applied  to  the  same  truck, 
usually  the  forward  truck,  and  in  which 
the  steering  is  effected  by  the  swiveling  of 
the  steering  truck  or  its  axle  about  a  cen- 
tral vertical  axis  rather  than  by  inde- 
pendent steering  wheels  mounted  at  the 
ends  of  a  fixed  axle. 

In  the  drawings  the  improvements  are 
shown  as  applied  to  a  heavy  vehicle  upon 
the  frame  of  which  is  mounted  a  gaso- 
line motor  and  a  dynamo  as  the  source 
of  supply  of  the  current  employed  in  the 
driving  and  the  steering  of  the  vehicle. 
The  body  of  the  vehicle  rests  upon  a 
movable  fifth  wheel,  constituting  part  of 
the  truck  frame,  to  which  the  axle  is 
connected.  The  driving  and  steering 
wheels  are  mounted  upon  the  ends  of  the 
axle,  and  are  provided  with  driving  gears, 
engaged  by  driving  pinions  on  the  outer 
ends  of  corresponding  two  part  counter- 
shafts. The  two  parts  of  each  counter- 
shaft are  connected  by  a  suitable  univer- 
sal joint,  and  the  outer  part  of  the  shaft 
is  mounted  in  a  bearing,  which  is  carried 
by  an  arm,  mounted  upon  the  axle.  The 
other  part  of  the  shaft  has  a  long  bearing 
in  a  sleeve,  which  is  carried  in  short  arms 
or  bosses  projecting  from  the  casing  of 
the  motor.  The  latter  is  suspended  from 
a  fixed  portion  of  the  frame,  such  as  the 
fifth  wheel.    The  two  sleeves  are  provid- 
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ed  with  flanges  and  bolted  together  to 
further  stiffen  the  structure.  A  gear 
meshes  with  a  pinion  on  the  shaft  of  a 
corresponding  motor.  The  provision  of 
a  two  part  transmission  shaft  between  the 
motor  and  the  driving  wheel,  with  a  uni- 
versal joint  interposed  between  the  two 
parts,  and  with  the  outer  part  supported 
in  a  bearing  carried  by  the  axle  in  close 
proximity  to  the  driving  wheel,  permits 
relative  movement  between  the  driving 
wheel  and  the  motor  to  be  taken  up  by 
the  universal  joint  without  any  tendency 
to  cause  binding  between  the  pinion  of 
the  transmission  shaft  and  the  driving 
gear  on  the  driving  wheel.  The  motor 
and  one  part  of  the  countershaft  are  sup- 
ported from  the  truck  frame,  and  oppor- 
tunity is  given  for  the  necessary  reduc- 
tion of  speed  between  the  motor  and  the 
driving  wheels,  while  the  arrangement 
of  gearing  is  such  as  not  to  be  disturbed 
by  the  relative  movement  between  the 
axle  and  the  motor,  and  is  adapted  to 
withstand  the  strains  to  which  it  is  sub- 
jected in  use. 

803,011.  Tire  for  Vehicle  Wheels.— 
Charles  Motz,  Akron,  Ohio.  October  31, 
1905.    Filed  January  3.  1905. 

A  means  of  securing  solid  tires  to  clinch- 
er rims  is  the  subject  of  this  patent  The 
rim  is  secured  to  the  felly  in  any  preferred 
manner  and  has  upwardly  extending  mar- 
ginal flanges,  with  inwardly  extending  por- 
tions, thereby  forming  an  Imdercut  channel 
for  the  tire.  The  tire  has  in  each  side,  at 
a  distance  from  the  base,  longitudinally  ex- 
tending side  grooves.  Within  the  base  of 
the  tire  are  embedded  cross  wires,  alter- 
nately arranged,  one  end  of  said  wires  ex- 
tending under  the  intumed  flanges  of  the 
rim  and  the  other  ends  of  said  wire§  ex- 
tending over  or  above  the  intumed  flanges 
of  the  rim  on  opposite  sides  thereof. 

In  order  to  more  effectually  secure  the 
tire  to  the  channel  rim,  circumferential 
metal  wires  are  placed  on  the  outside  of  the 
tire  and  over  the  ends  of  the  transverse 
wires.  In  order  to  prevent  outward  lateral 
displacement  of  the  circumferential  wires, 
metal  hooks  with  upwardly  extending  por- 
tions are  hooked  on  the  intumed  flanges  of 
the  rim,  and  there  held  in  position  by  pres- 
sure of  the  tire. 

In  lieu  of  the  circumferential  wires  on 
the  outside  of  the  elastic  tire  over  the 
cross  wires  used  as  a  retaining  means,  me- 
tallic hooks,  preferably  S-shaped  in  form, 
may  be  employed  with  good  effect  as  a  re- 
taining means  for  the  tire.  One  end  of  said 
hooks  is  hooked  on  the  intumed  flanges  of 
the  rim  and  the  other  ends  thereof  engage 
the  ends  of  the  transverse  wires  in  the  mb- 
ber  tire. 

The  arrangement  of  the  cross  wires  or 
stays  within  the  tire  forms  a  double  clench- 
er  or  fastener  for  the  tire  at  their  points  of 
location,  and  by  the  peculiar  arrangement  ot 
the  cross  wires  within  the  tire  under  a  load 
the  tire  will  be  free  to  move  between  tbe 
spaced  wires,  thereby  retaining  to  a  consid- 
erable extent  its  natural  resilient  qualities. 
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Compare  It  with  Any  Gar  Selling  at  $3,500  or  Higher 


That's  how  you  can  know  the  value  of 
the  new  Winton  Model  K. 

That's  the  only  way  to  get  a  dollar's 
worth  of  automobile  for  every  dollar  in- 
vested. 

Be  thoroughly  critical. 

Don't  take  an3rthing  for  granted. 

Don't  accept  anybody's  praise  stated  in 
general  terms,  but  get  the  details  and  the 
reasons  why. 

We  can  give  you  a  logical  reason  for 
everything  that  has  to  do  with  the  Model 
K  Winton. 


We  tell  you  its  materials  are  TESTED 
before  we  use  them,  because  we  aim  to 
make  Model  K  the  strongest  and  safest  car 
on  the  market. 

We  can  point  to  every  feature  of  its  de- 
sign, simplicity,  its  automatic  features  and 
the  accessibility  of  its  working  parts,  as 
proof  of  Winton  engineering  skill. 

We  can  show  you  ground  cylinders,  pis- 
tons and  bearings,  and  tell  you  why  these 
manufacturing  precautions  reduce  running 
expenses  to  the  minimum. 


We  can  show  you  power  and  style,  and 
we  can  deliver  to  you,  in  the  Winton 
Model  K,  a  car  costing  you  $2,500  that 
has  no  equal  on  the  market  at  |S,600  or 
less. 

That's  $1,000  saved  to  begin  with. 

You  can  determine  the  truth  of  this  as- 
sertion by  examination  atid  critical  com- 
parisons. 

We're  not  afraid  of  losing  the  order  of 
any  motorist  who  buys  an  automobile  with 
the  same  care  that  he  would  malce  any 
other  business  investment. 


Volume  I  of  "The  Motor  Car  Dissected"  (limited  edition,  but  free  for  the  asking)   gives  more  "inside  information"  on  automobiles 
than  any  other  book  we  have  ever  read. 

The    \Vinton     Motor    Carriag^e    Co. 

OLfBVEUAND,   O^   U,  S,  A^ 
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The  Simplest  Engine  in  the  World 

THE  TWO=CYCLE    ELMORI 

When  you  understand  that  the  two  cycle  Elmore  engfinc  does  away  with  i8  to  20  parts  on  each  of  the  fc 
cylinders,  and  absolutely  eliminates  all  inlet  and  exhaust  valves,  with  their  attendant  mechanism,  you'll  agree  wi 
us,  won't  you,  that  this  is  the  simplest  engine  in  the  world? 

Do  we  need  to  point  out  that  this  also  reduces  the  cost  of  operation  and  up-kecp  to  the  minimum,  and  xnal 
the  Elmore  the  most  economical  as  well  as  the  simplest  engine  in  the  world? 

From  whatever  standpoint  you  examine  the  two  cycle  Elmore,  equally  impressive  and  sensational  features  pi 
sent  themselves.  The  four  cylinder  car  produces  approximately  as  much  power  as  would  eight  cylinders  of  t 
four  cycle  type — produces  it  in  a  continuous  and  unbroken  application  that  will  carry  the  car  indefinitely  on  t 
high  speed  under  any  and  all  road  conditions. 

Again,  it  is  the  most  successful  self-starting  engine  in  the  world.  Again,  you  can  cut  out  one,  two  or  three  cyl: 
ders  at  will  with  both  spark  and  gasoline.  With  one  cylinder  cut  out  the  difference  is  imperceptible  except 
speed;  with  two  cut  out — barely  noticeable.     Do  you  sec  the  economy  of  this? 

Again,  you  can  throttle  the  Elmore  Engine  on  the  high  speed  down  to  two  miles  an  hour.  Again,  the  Klmc 
will  take  a  16  per  cent,  grade  on  the  high  speed  with  approximately  as  much  ease  as  it  travels  on  the  level  roj 

It  starts  with  a  smooth,  gliding  motion  that  is  delightful,  and  dips  down  and  over  uneven  spots  with  a  mil 
mum  of  jolt  or  jar. 

The  four  cylinder  Elmore  at  $2,500.00,  and  the  two  cylinder  Elmore  at  $1,500.00  are  two  cars  whose  manifc 
exclusive  features  demand  your  most  serious  consideration.  Learn  all  the  wonders  of  the  two  cycle  type  by  g 
ting  in  touch  with  the  nearest  Elmore  agent  or  by  writing  for  our  new  descriptive  catalogue  and  books  of  i 
formation. 

THE  ELMORE  MFG.  CO.,     -     1004  Amanda  Street,  Clyde,  Oki 
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New    JONES  Combination   Speedometer-OdonrK 

For  the  dashboard  of  your  automobile.  Ii 
the  speed  with  positive  accuracy.  Regist 
season  mileage  traveled  in  miles  and  tei 
10,000  miles.  Registers  the  Trip  mileage 
and  tenths  to  100  miles.  The  mile  figi 
black  ;  fractional  miles,  red.  The  Trip  regi 
a  stop  watch  instantaneous  resetting  stem, 
is  indicated  and  mileage  cumulatively  i 
whether  the  car  go  forward  or  backward. 

THE  DASH  BRACKET  is  adfastabte  t 
the  instrument  being  set  at  any  desired  an^ 

THE  SHAFT  CONNECTION  is  ad/asi 
permits  the  passing  of  the  shaft  through  tl 
through,  or  around  either  end  of  the  car. 

The  principle  and  general  construction 
new  instruments  remain  essentially  the  sai 
previous  models — for  the  reason  that  the  fej 
compactness  and  durability  are  made  pos 
their  highest  form. 

Complete  Catalog  upon  request. 
A'ezv  York  Exhibit y  Madison  Square  Garden  only ^  J 
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(gnition  on  1906  Cars. 

By  Albert  L.  Clough. 

The  season  of  1906  finds  the  jump  spark 
ystem  overwhelmingly  predominant  as  the 
lethod  of  ignition  on  American  cars.  Prob- 
bly  not  over  7  per  cent  of  this  year's 
lodels  employ  the  make  and  break  spark, 
ut  it  should  be  remarked  that  this  small 
linority  includes  some  of  the  finest  cars 
lade  in  this  country.  There  are  a  few 
lakers  who  are  offering  several  models,  one 
f  which  is  fitted  with  the  contact  spark, 
uis  placing  themselves  in  a  position  to  suit 
le  taste  of  any  prospective  customer, 
[evertheless,  it  is  true  that  the  jump  spark, 
cspite  the  example  set  by  foreign  practice, 
?mains  the  accepted  system. 

SOURCES  OF  CURRENT. 

Regarding  the  source  of  ignition  current, 
le  dry  cell  is  still  employed,  either  entire- 
'  or  in  part,  upon  a  majority  of  the  new 
lodels.  The  fact  that  these  handy  little 
rimary  cells  can  now  be  obtained  in  almost 
/ery  community  of  any  size,  the  country 
ver,  and  their  cleanliness  and  low  first 
)st  cause  them  to  remain  popular,  despite 
leir  proverbially  uncertain  performance, 
•ne  can  almost  always  find  a  few  of  these 
;lls  wherever  he  may  be ;  but  it  may  be  a 
latter  of  great  difficulty  or  an  impossibility 
►  find  storage  battery  charging  facilities  in 
lany  parts  of  the  country,  and  when  found 
considerable  delay  may  be  involved  by  the 
larging  operation. 

Out  of  seventy-nine  models  of  1906  cars, 
le  ignition  details  of  which  have  been  tab- 
lated,  fifty-five  employ  dry  cells  wholly  or 
1  part.  From  four  to  seven  of  these  cells 
)upled  in  series  are  generally  used  to  form 
battery.  Four  cell  batteries  and  five  cell 
itteries  are  equally  common,  with  six  quite 
common  number.  Certain  manufacturers 
e  using  series-parallel  arrangements — sev- 
al  employing  two  series  of  five  each,  and 
le  concern  making  use  of  four  series  of 
re  each.  The  advantages  of  the  series- 
irallel  arrangement,  to  anyoife  who  has 
icd  it,  are  quite  plain.  The  cells  are  not 
?arly  so  hard  Worked  and  thus  polarize 
ore  slowly,  give  a  greater  uniformity  of 
►rformance  and  appear  to  last  more  than 
oportionately  longer.  A  single  faulty  con- 
jction  or  bad  cell  does  not  interrupt  serv- 
e  owing  to  the  alternative  paths  for  the 
irrent. 

Greater  care  is  being  taken  in  the  pro- 
ction  of  the  cells  from  undue  heat  and 
oisture,  the  careful  packing  of  them  to 
oid  the  effects  of  vibration  and  the  making 

the  connections  between  individual  cells 
the  use  of  flexible  connections  with 
ring,  vibration  proof  terminals,  reducing 
e  danger  of  faulty  contacts.  Thirty-one  of 
e  seventy-nine  cars  employ  dry  cells  en- 
ely,  two  sets  being  almost  always  sup- 
ied.     Among  these  are  a  large  proportion 

the  cheaper  cars. 

INCREASED  USE  OF  STORAGE  BATTERY. 

One  of  the  most  noticeable  changes  from 
'st  years  is  the  increased  use  of  the  stor- 
e     battery    for    ignition    purposes.      Its 


growth  in  popularity  is  very  marked.  Of 
the  seventy-nine  models,  forty-five  employ 
the  accumulator  wholly  or  in  conjunction 
with  dry  cells  or  mechanical  generators. 
Accumulators  are  employed  exclusively  in 
eighteen  cases.  Two  and  four  cell  storage 
batteries,  of  four  and  eight  volts  respect- 
ively, are  somewhat  used,  but  the  three  cell 
or  six  volt  battery  is  very  much  the  most 
generally  employed.  In  a  few  instances  a 
single  accumulator  is  the  sole  current  source 
supplied  with  the  car,  but  in  a  great  ma- 
jority of  cases  two  six  volt  batteries  are 
furnished.  A  favorite  equipment  seems  to 
be  one  six  volt  accumulator  and  one  bat- 
tery of  five  dry  cells.  This  makes  a  most 
excellent  arrangement.  In  ordinary  service 
the  storage  battery  is  relied  upon,  but  in  case 
of  lack  of  charging  facilities  or  any  other 
accident,  the  dry  cells  constitute  a  reserve 
which  will  give  good  service  for  a  time  and 
is  readily  replaced.  This  combination  is 
adopted  upon  twenty-two  of  the  seventy- 
nine  cars  concerning  which  data  were  ob- 
tained. 

The  uniformity  of  performance  and  gen- 
eral reliability  of  the  accumulator  have 
caused  it  to  deserve  its  present  popularity, 
and  if  charging  facilities  were  a  little  more 
generally  accessible  it  would  be  nearly  ideal 
despite  its  occasional  short  circuits,  broken 
plate  hangers  and  spillings  of  acid.  The  fa- 
vorite place  to  carry  ignition  accumulators 
is  in  a  box  upon  the  car  step.  This  arrange- 
ment disposes  of  the  objection  sometimes 
made  to  its  acid  fumes  and  occasional  spill- 
ings of  the  electrolyte. 

MECHANICAL  GENERATORS. 

Mechanical  spark  generators,  both  of  the 
magneto  and  dynamo  types,  have  made  very 
little  progress  in  popularity  during  the  past 
year,  much  less  so  than  might  have  been 
anticipated.  Magnetos  are  supplied  as  the 
regular  equipment  of  but  four  1906  models 
out  of  the  seventy-nine  tabulated.  They 
will  be  furnished  as  extra  equipment  upon 
three  others,  at  the  option  of  the  purchaser. 
In  all  cases  but  one  the  type  furnished  is 
the  synchronously  driven,  low  tension  mag- 
neto, with  interrupter  and  distributer  in- 
tegral, and  a  single  plain  coil  for  stepping 
up  the  voltage.  One  high  priced  car  is  fur- 
nished with  a  high  tension  magneto  as  part 
of  the  regular  equipment.  In  five  of  the 
above  cases  the  generator  is  gear  driven, 
and  in  two  chain  and  sprocket  connection  is 
employed,  A  battery  is  always  supplied  as 
an  auxiliary  current  source.  Dynamos  are 
offered  in  only  three  models,  the  friction 
drive  being  the  method  provided.  A  storage 
battery  is  the  direct  source  of  the  ignition 
current,  the  dynamo  being  run  continuously 
for  charging  it.  In  two  of  these  instances 
the  dynamo  is  of  the  dashboard  type  for 
convenience  in  regulation  of  the  voltage. 

COILS. 

A  study  of  the  coils  employed  on  this 
year's  cars  evidences  an  almost  complete 
disuse  of  the  single  spark  system  of  igni- 
tion. The  plain  coil  is  used  upon  only  five 
of  the  seventy-nine  models  studied,  and  in 
several  of  these  cases  is  a  part  of  the  low 


tension  magneto  equipment.  Its  use  with 
batteries  and  the  quick  break  timer  is  near- 
ly obsolete.  Vibrator  coils  are  almost  uni- 
versal, being  employed  upon  seventy- four 
of  the  seventy-nine  cars.  Great  progress 
has  been  made  in  the  construction  of  the 
vibrator  itself.  Better  means  of  effecting 
and  securing  the  adjustment  have  been  pro- 
vided, the  contact  points  are  generally  of 
better  material,  and  convenient  means  are 
provided  for  facilitating  their  cleaning. 
Coils  have  been  increased  in  •  efficiency  of 
late  years,  condensers  have  been  better  ad- 
justed, and  the  sticking  of  the  contact 
points  has  been  largely  obviated  by  improved 
vibrator  design  and  the  use  of  better  ma- 
terial. 

THE  UNIT  COIL  SYSTEM. 

The  unit  system  of  interchangeable,  de- 
tachable coils  is  employed  upon  quite  a 
large  number  of  the  new  cars,  and  bids  fair 
to  come  into  very  extensive  use.  It  is  of 
great  assistance  in  "hunting"  ignition 
troubles,  and  has  very  decided  economic  ad- 
vantages, allowing  as  it  does  of  the  ready 
repair  of  any  one  unit  without  the  neces- 
sity of  tearing  down  the  whole  coil  struc- 
ture. By  the  carrying  in  stock  of  a  single 
unit  the  result  of  an  accident  to  any  one 
coil  is  readily  overcome.  Upon  a  few  of 
the  higher  priced  cars  an  extra  coil  forms 
part  of  the  regular  equipment.  This  spare 
coil  can  instantly  be  put  in  place  of  a  de- 
fective or  suspected  one.  Its  provision  adds 
greatly  to  the  reliability  of  the  ignition  sys- 
tem. Several  six  cylinder  cars  are  included 
in  the  models  listed,  and  upon  all  of  these 
sextuple  coils  are  provided,  instead  of  a  dis- 
tributer and  single  coil  or  a  distributer  and 
two  alternative  coils.  This  seems  in  a  way 
rather  surprising,  as  the  investment  in  coils 
is  very  considerable  as  compared  with  the 
cost  of  the  other  system,  A  coil  tan  most 
certainly  be  devised  which  will  operate 
nearly  continuously  (as  it  would  have  to  do 
when  supplying  six  spark  plugs)  and  still 
not  overheat  or  wear  excessively  at  the  vi- 
brator. 

DASHBOARD  LOCATION. 

The  mounting  of  coils  upon  the  dash  is 
practically  universal  practice,  although  in 
some  few  cases  they  are  carried  in  the  body, 
and  in  one  instance  under  the  hood,  on  the 
ground  that  the  wiring  is  thereby  short- 
ened. Accessibility  for  the  making  of  ad- 
justments, without  leaving  the  seat,  is  an  al- 
most unanswerable  argument  in  favor  of 
dashboard  coil  mounting. 

TYPE  OF  TIMERS  USED. 

An  examination  of  the  make  and  break 
devices,  timers  or  commutators,  used  upon 
these  cars  conclusively  demonstrates  that 
the  platinum-tipped  steel  spring  device,  ac- 
tuated by  cams,  which  has  been  persistently 
used  by  many  manufacturers  until  rather 
recently,  is  now  practically  a  thing  of  the 
past.  Very  few  users  will  be  sorry  for  this. 
Only  four  cars  of  the  seventy-nine  use  this 
platinum-point  type  of  quick  make  and 
break,  and  the  plain  coil.  The  fragility  and 
delicacy  of  adjustment  of  this  type  of  make 
and  break,  its  rapid  wear  and  vulnerability 


The  Simplest  Engine  in  the  World 

THE  TWO=CYCLE   ELMORE 

When  you  understand  that  the  two  cycle  Elmore  engfine  does  away  with  i8  to  20  parts  on  each  of  the  four 
cylinders,  and  absolutely  eliminates  all  inlet  and  exhaust  valves,  with  their  attendant  mechanism,  you'll  ag^ree  with 
us,  won't  you,  that  this  is  the  simplest  engine  in  the  world? 

Do  we  need  to  point  out  that  this  also  reduces  the  cost  of  operation  and  up-kcep  to  the  minimum,  and  makes 
the  Elmore  the  most  economical  as  well  as  the  simplest  engine  in  the  world? 

From  whatever  standpoint  you  examine  the  two  cycle  Elmore,  equally  impressive  and  sensational  features  pre- 
sent themselves.  The  four  cylinder  car  produces  approximately  as  much  power  as  would  eight  cylinders  of  the 
four  cycle  type — ^produces  it  in  a  continuous  and  unbroken  application  that  will  carry  the  car  indefinitely  on  tiie 
liigli  speed  under  any  and  all  road  conditions. 

Again,  it  is  the  most  successful  self-starting  engine  in  the  world.  Again,  you  can  cut  out  one,  two  or  three  cylin- 
ders at  will  with  both  spark  and  gasoline.  With  one  cylinder  cut  out  the  difference  is  imperceptible  except  in 
speed;  with  two  cut  out — ^barely  noticeable.     Do  you  sec  the  economy  of  this? 

Again,  you  can  throttle  the  Elmore  Engine  on  the  high  speed  down  to  two  miles  an  hour.  Again,  the  Elmore 
will  take  a  16  per  cent,  grade  on  the  high  speed  with  approximately  as  much  ease  as  it  travels  on  the  level  road. 

It  starts  with  a  smooth,  gliding  motion  that  is  delightful,  and  dips  down  and  over  uneven  spots  with  a  mini- 
mum of  jolt  or  jar. 

The  four  cylinder  Elmore  at  $2,500.00,  and  the  two  cylinder  Elmore  at  $1,500.00  are  two  cars  whose  manifold 
exclusive  features  demand  your  most  serious  consideration.  Learn  all  the  wonders  of  the  two  cycle  type  by  get- 
ting in  touch  with  the  nearest  Elmore  agent  or  by  writing  for  our  new  descriptive  catalogue  and  books  of  in- 
formation. 
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New    JONES  Combination   Speedometer-Odomete 


For  the  dashboard  of  your  automobile.  Indicata 
the  speed  with  positive  accuracy.  Registers  t: 
season  mileage  traveled  in  miles  and  tenths 
10,000  miles.  Registers  the  Trip  mileage  in  mile 
and  tenths  to  100  miles.  The  mile  figures  a: 
black  ;  fractional  miles,  red.  The  Trip  register  ha 
a  stop  watch  instantaneous  resetting  stem.  Spee 
is  indicated  and  mileage  cumulatively  recordet 
whether  the  car  go  forward  or  backward. 

THE  DASH  BRACKET  is  adjustable  to  permi 
the  instrument  being  set  at  any  desired  angle,     j 

THE  SHAFT  CONNECTION  is  adjustabln^ 
permits  the  passing  of  the  shaft  through  the  floo? 
through,  or  around  either  end  of  the  car. 

The  principle  and  general  construction  of  ot 
new  instruments  remain  essentially  the  same  as  I 
previous  models — for  the  reason  that  the  features! 
compactness  and  durability  are  made  possible  li 
their  highest  form.  ! 

Complete  Catalog  upon  request. 
New  York  Exhibit ^  Madison  Square  Garden  only,  Jan.  IS"- 
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(gnition  on  1906  Cars. 

By  Albert  L.  Clough. 

The  season  of  1906  finds  the  jump  spark 
system  overwhelmingly  predominant  as  the 
method  of  ignition  on  American  cars.  Prob- 
ably not  over  7  per  cent,  of  this  year's 
models  employ  the  make  and  break  spark, 
but  it  should  be  remarked  that  this  small 
minority  includes  some  of  the  finest  cars 
made  in  this  country.  There  are  a  few 
makers  who  are  offering  several  models,  one 
of  which  is  fitted  with  the  contact  spark, 
thus  placing  themselves  in  a  position  to  suit 
the  taste  of  any  prospective  customer. 
Nevertheless,  it  is  true  that  the  jump  spark, 
despite  the  example  set  by  foreign  practice, 
remains  the  accepted  system. 

SOURCES  OF  CURRENT. 

Regarding  the  source  of  ignition  current, 
the  dry  cell  is  still  employed,  either  entire- 
ly or  in  part,  upon  a  majority  of  the  new 
models.  The  fact  that  these  handy  little 
primary  cells  can  now  be  obtained  in  almost 
every  community-  of  any  size,  the  country 
over,  and  their  cleanliness  and  low  first 
cost  cause  them  to  remain  popular,  despite 
their  proverbially  uncertain  performance. 
One  can  almost  always  find  a  few  of  these 
cells  wherever  he  may  be;  but  it  may  be  a 
matter  of  great  difficulty  or  an  impossibility 
to  find  storage  battery  charging  facilities  in 
many  parts  of  the  country,  and  when  found 
a  considerable  delay  may  be  involved  by  the 
charging  operation. 

Out  of  seventy-nine  models  of  1906  cars, 
the  ignition  details  of  which  have  been  tab- 
ulated, fifty-five  employ  dry  cells  wholly  or 
in  part.  From  four  to  seven  of  these  cells 
coupled  in  series  are  generally  used  to  form 
a  battery.  Four  cell  batteries  and  five  cell 
batteries  are  equally  common,  with  six  quite 
a  common  number.  Certain  manufacturers 
are  using  series-parallel  arrangements — sev- 
eral employing  two  series  of  five  each,  and 
one  concern  making  use  of  four  series  of 
five  each.  The  advantages  of  the  series- 
parallel  arrangement,  to  anyo^  who  has 
tried  it,  are  quite  plain.  The  cells  are  not 
nearly  so  hard  Worked  and  thus  polarize 
more  slowly,  give  a  greater  uniformity  of 
performance  and  appear  to  last  more  than 
proportionately  longer.  A  single  faulty  con- 
nection or  bad  cell  does  not  interrupt  serv- 
ice owing  to  the  alternative  paths  for  the 
current. 

Greater  care  is  being  taken  in  the  pro- 
tection of  the  cells  from  undue  heat  and 
moisture,  the  careful  packing  of  them  to 
avoid  the  effects  of  vibration  and  the  making 
of  the  connections  between  individual  cells 
— the  use  of  flexible  connections  with 
spring,  vibration  proof  terminals,  reducing 
the  danger  of  faulty  contacts.  Thirty-one  of 
the  seventy-nine  cars  employ  dry  cells  en- 
tirely, two  sets  being  almost  always  sup- 
plied. Among  these  are  a  large  proportion 
of  the  cheapef  cars. 

INCREASED  USE  OF  STORAGE  BATTERY. 

One  of  the  most  noticeable  changes  from 
past  years  is  the  increased  use  of  the  stor- 
age   battery    for    ignition    purposes.      Its 


growth  in  popularity  is  very  marked.  Of 
the  sevent3'-nine  models,  forty-five  employ 
the  accumulator  wholly  or  in  conjunction 
with  dry  cells  or  mechanical  generators. 
Accumulators  are  employed  exclusively  in 
eighteen  cases.  Two  and  four  cell  storage 
batteries,  of  four  and  eight  volts  respect- 
ively, are  somewhat  used,  but  the  three  cell 
or  six  volt  battery  is  very  much  the  most 
generally  employed.  In  a  few  instances  a 
single  accumulator  is  the  sole  current  source 
supplied  with  the  car,  but  in  a  great  ma- 
jority of  cases  two  six  volt  batteries  are 
furnished.  A  favorite  equipment  seems  to 
he  one  six  volt  accumulator  and  one  bat- 
tery of  five  dry  cells.  This  makes  a  most 
excellent  arrangement.  In  ordinary  service 
the  storage  battery  is  relied  upon,  but  in  case 
of  lack  of  charging  facilities  or  any  other 
accident,  the  dry  cells  constitute  a  reserve 
which  will  give  good  service  for  a  time  and 
is  readily  replaced.  This  combination  is 
adopted  upon  twenty-two  of  the  seventy- 
nine  cars  concerning  which  data  were  ob- 
tained. 

The  uniformity  of  performance  and  gen- 
eral reliability  of  the  accumulator  have 
caused  it  to  deserve  its  present  popularity, 
and  if  charging  facilities  were  a  little  more 
generally  accessible  it  would  be  nearly  ideal 
despite  its  occasional  short  circuits,  broken 
plate  hangers  and  spillings  of  acid.  The  fa- 
vorite place  to  carry  ignition  accumulators 
is  in  a  box  upon  the  car  step.  This  arrange- 
ment disposes  of  the  objection  sometimes 
made  to  its  acid  fumes  and  occasional  spill- 
ings of  the  electrolyte. 

MECHANICAL  GENERATORS. 

Mechanical  spark  generators,  both  of  the 
magneto  and  dynamo  types,  have  made  very 
little  progress  in  popularity  during  the  past 
year,  much  less  so  than  might  have  been 
anticipated.  Magnetos  are  supplied  as  the 
regular  equipment  of  but  four  1906  models 
out  of  the  seventy-nine  tabulated.  They 
will  be  furnished  as  extra  equipment  upon 
three  others,  at  the  option  of  the  purchaser. 
In  all  cases  but  one  the  type  furnished  is 
the  synchronously  driven,  low  tension  mag- 
neto, with  interrupter  and  distributer  in- 
tegral, and  a  single  plain  coil  for  stepping 
up  the  voltage.  One  high  priced  car  is  fur- 
nished with  a  high  tension  magneto  as  part 
of  the  regular  equipment.  In  five  of  the 
above  cases  the  generator  is  gear  driven, 
and  in  two  chain  and  sprocket  connection  is 
employed.  A  battery  is  always  supplied  as 
an  auxiliary  current  source.  Dynamos  are 
offered  in  only  three  models,  the  friction 
drive  being  the  method  provided.  A  storage 
battery  is  the  direct  source  of  the  ignition 
current,  the  dynamo  being  run  continuously 
for  charging  it.  In  two  of  these  instances 
the  dynamo  is  of  the  dashboard  type  for 
convenience  in  regulation  of  the  voltage. 

COILS. 

A  study  of  the  coils  employed  on  this 
year's  cars  evidences  an  almost  complete 
disuse  of  the  single  spark  system  of  igni- 
tion. The  plain  coil  is  used  upon  only  five 
of  the  seventy-nine  models  studied,  and  in 
several  of  these  cases  is  a  part  of  the  low 


tension  magneto  equipment.  Its  use  with 
batteries  and  the  quick  break  timer  is  near- 
ly obsolete.  Vibrator  coils  are  almost  uni- 
versal, being  employed  upon  seventy-four 
of  the  seventy-nine  cars.  Great  progress 
has  been  made  in  the  construction  of  the 
vibrator  itself.  Better  means  of  effecting 
and  securing  the  adjustment  have  been  pro- 
vided, the  contact  points  are  generally  of 
better  material,  and  convenient  means  are 
provided  for  facilitating  their  cleaning. 
Coils  have  been  increased  in  •  efficiency  of 
late  years,  condensers  have  been  better  ad- 
justed, and  the  sticking  of  the  contact 
points  has  been  largely  obviated  by  improved 
vibrator  design  and  the  use  of  better  ma- 
terial. 

THE  UNIT  COIL  SYSTEM. 

The  unit  system  of  interchangeable,  de- 
tachable coils  is  employed  upon  quite  a 
large  number  of  the  new  cars,  and  bids  fair 
to  come  into  very  extensive  use.  It  is  of 
great  assistance  in  ''hunting"  ignition 
troubles,  and  has  very  decided  economic  ad- 
vantages, allowing  as  it  does  of  the  ready 
repair  of  any  one  unit  without  the  neces- 
sity of  tearing  down  the  whole  coil  struc- 
ture. By  the  carrying  in  stock  of  a  single 
unit  the  result  of  an  accident  to  any  one 
coil  is  readily  overcome.  Upon  a  few  of 
the  higher  priced  cars  an  extra  coil  forms 
part  of  the  regular  equipment.  This  spare 
coil  can  instantly  be  put  in  place  of  a  de- 
fective or  suspected  one.  Its  provision  adds 
greatly  to  the  reliability  of  the  ignition  sys- 
tem. Several  six  cylinder  cars  are  included 
in  the  models  listed,  and  upon  all  of  these 
sextuple  coils  are  provided,  instead  of  a  dis- 
tributer and  single  coil  or  a  distributer  and 
two  alternative  coils.  This  seems  in  a  way 
rather  surprising,  as  the  investment  in  coils 
is  very  considerable  as  compared  with  the 
cost  of  the  other  system.  A  coil  tan  most 
certainly  be  devised  which  will  operate 
nearly  continuously  (as  it  would  have  to  do 
when  supplying  six  spark  plugs)  and  still 
not  overheat  or  wear  excessively  at  the  vi- 
brator. 

DASHBOARD  LOCATION. 

The  mounting  of  coils  upon  the  dash  is 
practically  universal  practice,  although  in 
some  few  cases  they  are  carried  in  the  body, 
and  in  one  instance  under  the  hood,  on  the 
ground  that  the  wiring  is  thereby  short- 
ened. Accessibility  for  the  making  of  ad- 
justments, without  leaving  the  seat,  is  an  al- 
most unanswerable  argument  in  favor  of 
dashboard  coil  mounting. 

TYPE  OF  TIMERS  USED. 

An  examination  of  the  make  and  break 
devices,  timers  or  commutators,  used  upon 
these  cars  conclusively  demonstrates  that 
the  platinum-tipped  steel  spring  device,  ac- 
tuated by  cams,  which  has  been  persistently 
used  by  many  manufacturers  until  rather 
recently,  is  now  practically  a  thing  of  the 
past.  Very  few  users  will  be  sorry  for  this. 
Only  four  cars  of  the  seventy-nine  use  this 
platinum-point  type  of  quick  make  and 
break,  and  the  plain  coil.  The  fragility  and 
delicacy  of  adjustment  of  this  type  of  make 
and  break,  its  rapid  wear  and  vulnerability 
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to  dirt  an.d  oil,  have  finally  condemned  it  in 
the  judgment  of  most  American  manufac- 
turers. Forty-eight  of  the  seventy-nine  cars 
make  use  of  the  segment  and  brush  type  of 
timer;  by  which  term  is  meant  a  timer  in 
which  the  circuit  is  made  and  broken  by  the 
frictional  contact  of  a  moving  metallic  por- 
tion, upon  metallic  segments  set  into  the 
iaside  periphery  of  an  insulating  shell.  The 
general  use  in  timers  of  this  type  of  hard- 
ened steel  frictional  surfaces,  and  the  pos- 
sibility of  their  free  lubrication,  reduce  wear 
to  a  minimum.  These  devices  are  self  ad- 
justing and  very  rugged.  The  frictional  or 
wiping  nature  of  the  contact  insures  clean 
electrical  connection  at  all  times.  Twenty- 
four  of  the  cars  studied  are  equipped  with 
roller  contact  timers,  and  the  use  of  this 
form  seems  to  be  rapidly  increasing.  The 
moving  roller  contact  upon  fixed  hardened 
segments  reduces  the  wear  to  a  very  slight 
amount  and  secures  a  good  electrical  con- 
nection, although  lubricant  be  freely  used. 

BALL  BEARINGS  ON  TIMERS. 

Another  improvement  in  timers  is  the  use 
of  a  ball  bearing  between  the  shaft  bearing, 
the  moving  contact  and  the  shell  carrying 
the  segments.  The  wear  and  consequent 
wobble,  which  leads  to  imperfect  electrical 
action,  are  largely  reduced  by  the  use  of 
these  anti-friction  bearings.  Ball  contact 
timers,  with  the  electrical  connection  made 
between  a  ball  capable  of  rolling  in  the  end 
of  the  moving  portion  and  the  segments,  are 
used  upon  three  of  the  models  in  the  list. 

ACCESSIBLE   POSITION   OF  TIMERS. 

One  notable  advance  is  in  the  increased 
accessibility  of  timers.  The  end  of  the  half 
speed  or  cam  shaft  is  generally  in  a  de- 
cidedly unhandy  position,  and  the  timer,  if 
located  thereon,  is  far  from  convenient  of 
access  for.  adjustment  or  inspection.  In 
thirty-six  of  the  seventy-nine  cars  the  timer 
is  carried  upon  a  shaft  driven  by  bevel  or 
spiral  gears,  and  is  thus  located  in  a  more 
convenient  position  than  would  otherwise 
be  possible.  A  vertical  or  inclined  shaft, 
with  the  timer  at  its  upper  extremity,  is  a 
common  arrangement.  In  three  cases  the 
timer  is  chain  driven  and  is  mounted  upon 
the  dash,  and  a  number  of  the  gear  driven 
timers  arc  placed  there  also. 

SECONDARY  DISTRIBUTER  LITTLE  USED. 

Only  five  of  the  cars  listed  make  use  of 
the  secondary  distributer,  and  a  single  coil 
with  battery  current  supply.  Several  others 
use  a  distributer  as  part  of  the  magneto 
equipment. 

This  hesitancy  upon  the  part  of  the 
manufacturers  in  using  the  distributer 
seems  rather  remarkable,  especially  as  its 
use  would  materially  reduce  the  cost  of  a 
four  or  six  cylinder  ignition  outfit.  Where 
distributers  are  used  they  are,  as  a  rule, 
mounted  upon  the  dash. 

One  of  the  petty  but  annoying  defects  of 
ignition  apparatus  has  been  the  frequent 
breakage  of  the  primary  wires  leading  to 
the  portion  of  the  timer  which  is  shifted 
to  vary  the  spark  position.  This  defect 
has  at  last  received  some  attention  from  the 
manufacturers,  as  is  evinced  by  the  claims 


of  several  of  them  that  their  timer  wires  are 
not  moved  in  varying  the  spark  advance. 
In  one  form  of  combined  dashboard  timer 
and  distributer  bending  of  the  primary 
wires  is  obviated  by  the  use  of  sliding  con- 
tacts, and  in  another  type  by  a  spiral  cam 
arrangement  which  allows  the  rotating  por- 
tion which  carries  the  wipe  contact  to  be  ro- 
tated relatively  to  its  shaft  by  a  fork  and 
collar  arrangement,  thus  advancing  or  re- 
tarding the  time  of  contact. 

LOCATION  OF  SPARK  PLUGS. 

Spark  plugs  in  the  majority  of  cases  are 
placed  vertically  over  the  inlet  valve,  but 
in  not  a  few  of  the  engines  they  are  in- 
serted in  the  centre  of  the  head.  In  some 
of  the  air  cooled  motors  and  in  certain 
others  they  are  inserted  horizontally  into 
the  combustion  space.  To  facilitate  the  re- 
moval of  plugs  for  cleaning  or  inspection  a 
breech  block  carrier  is  used  in  one  or  two 
cases,  into  which  the  plug  is  screwed,  and 
which  is  locked  into  position  in  the  com- 
bustion chamber  by  a  fraction  of  a  turn 
with  a  wrench. 

NEAT    WIRING. 

A  great  deal  of  care  seems  to  be  taken 
with  the  wiring  of  the  new  cars  to  make  it 
neat  and  "shipshape,"  and  as  short  as  pos- 
sible. The  use  of  hard  fibre  or  metal  tubing 
to  enclose  the  highly  insulated  secondary 
cable  is  quite  common,  and  fibre  brackets  or 
Standards  are  used  in  some  instances  to 
support  these  high  tension  wires  upon  the 
engine  structure.  The  primary  wires  are 
carried  in  copper  tubes  in  some  cases  to 
protect  them  from  oil  and  abrasion. 

SPARK  LEVER  ARRANGEMENT. 

The  time  of  the  spark  is  varied  by 
means  of  a  hand  lever  on  the  wheel  or 
steering  post  in  all  the  cars  studied.  In 
only  one  instance  is  automatic  spark  con- 
trol, by  means  of  a  governor,  made  use  of, 
and  in  this  case  manual  control  is  also 
provided.  One  of  the  large  manufacturers, 
who  has  hitherto  used  a  spark  governor, 
has  discarded  it  in  this  year's  models.  How- 
ever, in  quite  a  number  of  these  models  a 
safety  device  is  employed  which  returns  the 
spark  to  its  retarded  position  before  the 
starting  crank  can  be  attached. 

The  battery  selecting  and  disconnecting 
switch  is  generally  mounted  upon  the  coil 
case,  and  the  details  of  these  switches  have 
been  greatly  perfected  recently  in  point  of 
reliability.  A  few  cars  employ  a  finger  op- 
erated ignition  cut-off,  located  upon  the 
steering  wheel,  which  enables  the  operator 
to  open  and  close  the  primary  circuit  of  the 
coil  at  will,  thus  interrupting  and  resuming 
ignition  as  desired.  The  practice  of  spark- 
ing both  cylinders  of  an  opposed  cylinder 
motor  from  a  single  coil  seems  less  in  evi- 
dence than  it  was  last  season.  It  has  several 
serious  disadvantages.  In  this  year's  two 
cylinder  cars  double  coils  are  usually  pro- 
vided. 

TYPICAL    IGNITION    SYSTEM. 

Perhaps  the  typical  ignition  system  of 
1906,  considering  high  and  low  priced  cars 
together,  may  be  described  by  the  following 
specifications:   Two   sets  of  five   dry  cells, 


feeding  a  vibrator  coil  for  each  cylinder, 
mounted  upon  the  dash,  through  a  seg- 
ment and  brush  timer  accessibly  carried  on 
a  geared  shaft,  with  plugs  located  over  the 
inlet  valves.  In  order  to  properly  cover  the 
higher  class  of  cars  the  specifications  should 
read :  Two  sets  each  of  three  cells  of  accu- 
mulator instead  of  the  dry  batteries. 

SPECIAL  SYSTEMS. 

Among  the  ignition  systems  of  1906  cars 
which  decidedly  depart  from  general  prac- 
tice the  following  may  be  alluded  to:  One 
four  cylinder  car  employs  a  gear  driven, 
synchronous,  low  tension  magneto,  carry- 
ing its  own  make  and  break  and  secondary 
distributer  in  conjunction  with  a  single, 
plain  coil.  A  single  set  of  dry  cells,  so  con- 
nected as  to  employ  the  same  interrupter^ 
distributer  and  coil,  is  supplied  for  starting 
and  emergency  use. 

Another  four  cylinder  car  is  equipped 
with  a  frictional  driven  dynamo,  so  placed 
that  its  speed  regulator  is  accessible  on  the 
dashboard.  The  dynamo  charges  a  three 
cell  accumulator  (a  dashboard  voltmeter 
being  provided),  which  supplies  the  quad- 
ruple vibrator  coil  through  a  timer  of  the 
segment  and  brush  variety  with  automatic 
timing.  An  automatic  cut-out  is  provided 
to  protect  the  storage  battery  and  discon- 
nect it  when  it  is  fully  charged.  In  addition 
to  this  equipment  a  battery  of  dry  cells  is 
provided  as  a  reserve,  using  the  same  coils 
and  titner.  One  ought  "to  be  able  to  get 
there  and  back"  with  such  an  arrangement. 

Another  four  cylinder  car  is  equipped 
with  a  high  tension  geared  magneto  with 
distributer  integral,  which  furnishes  the 
high  tension  current  direct,  without  separate 
coil,  to  plugs  over  the  inlet  valves.  Ac- 
cumulators are  also  carried,  which  supply 
four  vibrator  coils  through  a  segment  and 
brush  timer,  furnishing  high  tension  cur- 
rent to  plugs  over  the  exhaust  valves.  The 
two  ignition  systems  of  this  car  are  absolute- 
ly independent.  The  magneto  is  the  one 
ordinarily  used,  the  other  being  held  in  re- 
serve. * 

THE   LOW    TENSION    SYSTEM. 

Such  cars  as  employ  the  make  and  break 
spark  usually  employ  a  gear  driven  sjm- 
chronized,  alternating  current,  low  tension 
magneto.  In  some  cases  a  battery  of  dry 
cells  or  an  accumulator  is  carried  for  start- 
ing purposes  or  as  a  reserve.  Ordinarily 
the  magneto  is  capable  of  furnishing  the 
starting  spark.  The  voltage  wave  of  a 
magneto  is  of  such  duration  as  to  give  a 
sufficient  current  through  the  desired  range 
of  spark  advance.  The  make  and  break  ig- 
niters are  generally  operated  by  push  rods 
actuated  by  spiral  cams  cut  on  the  valve 
cam  shaft,  and  the  time  of  ignition  is  deter- 
mined by  varying  the  point  of  contact  of  the 
spiral  cam  surfaces  with  the  igniter  push 
rods.  Igniters  are  made  so  as  to  be  readily 
removed  from  the  combustion  spaces  and 
the  points  are  now  made  of  iridium- 
platinum. 

STARTING  ON   LOW   TENSION    SPARK. 

One  car  employing  the  contact  spark  is 
arranged  to  start  from  the  seat.    Means  are 
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provided  for  manually  tripping  any  one  of 
the  igniters  without  leaving  the  car.  An  in- 
dicator shows  which  cylinder  is  in  the  firing 
position,  and  a  touch  of  a  lever  causes  the 
make  and  break,  upon  which  the  car  should 
start  if  not  too  cold.  The  wiring  of  the 
contact  spark  system  is  extremely  simple, 
one  side  of  the  magneto  being  grounded 
and  the  other  connected  to  a  single  bus 
bar  tapped  to  each  igniter  through  a  cylin- 
der cut-out  switch. 


Carburation— Its    Controlling    Fac- 
tors and  Its  Defects. 

By  David  Landau. 

The  historical  development  of  the  mod- 
em carburetor  would  alone  furnish  matter 
for  an  interesting  article,  but  I  feel  that 
descriptions  of  the  now  obsolete  devices 
would  occupy  more  room  than  is  necessary 
for  a  thorough  treatment  of  the  subject, 
especially  as  the  reader  is  probably  familiar 
with  the  devices  on  the  market  some  five  or 
six  years  ago.  The  almost  universal  adop- 
tion of  the  constant  level  or  float  feed  car- 
buretor, originally  introduced  by  Maybach, 
demands  that  we  deal  solely  with  this  de- 
vice, pointing  out  its  shortcomings  and  ad- 
vantages. 

There  are  so  few  constants  that  enter 
into  the  construction,  and  particularly  the 
operation,  of  the  device  that  it  may  be  as 
well  to  state  the  variables  first,  and  an- 
alyze the  means  of  compensating  their  ac- 
tions, and  how  the  results  sought  for  are 
obtained  in  practice. 

We  expect  the  carburetor  to  supply  our 
motor  with  a  constant  explosive  mixture 
of  fuel  and  air.  I  say  fuel  and  air  advised- 
ly, for  while  the  carburetor  supplies  only 
charges  of  fuel,  yet  it  is  nevertheless  impor- 
tant— and  this  is  really  a  fundamental  point 
—that  it  must  be  designed  to  also  permit 
certain  and  definite  supplies  of  air  to  min- 
gle with  the  fuel  to  obtain  the  proper  mix- 
ture. 

It  is  a  fairly  easy  matter  to  design  a  car- 
buretor to  operate  on  an  engine  of  a  given 
size,  running  at  a  given  constant  speed, 
such,  for  example,  as  an  engine  for  a  motor 
boat  or  launch,  or  a  motor  driving  machin- 
ery in  a  factory  where  the  output  is  prac- 
tically constant.  In  a  motor  car,  however, 
the  demand  on  the  engine  is  so  variable 
that  the  problem  becomes  more  complex, 
owing  to  the  variations  in  speed,  torque, 
gear  change,  etc.,  and  we  must  take  ac- 
count of  the  varying  conditions  which  affect 
the  actions  of  the  carburetor.  These  vari- 
able factors  are : 

(a)  Compression. 

(b)  Engine  speed. 

(c)  Ignition  and  lubrication. 

(d)  Temperature  of  the  atmosphere. 

(e)  Temperature  of  the  motor  (almost 
constant). 

(f)  Barometric  pressure. 

(g)  Atmospheric  humidity. 
(h)  Road  vibration. 

A  few  more  factors  may  be  added,  such 
as  varying  fuel  compositon  and  density,  the 


manner  of  the  fuel  supply  to  the  float  cham- 
ber (gravity  or  pressure  feed),  automatic 
and  mechanical  inlets,  etc.;  but  I  believe 
that  justice  will  have  been  done  to  the  sub- 
ject if  we  can  clearly  state  the  modus  oper- 
andi of  the  variations  mentioned  and  sug- 
gest means  for  remedying  their  effects. 

To  Robert  Street  we  are  indebted  for  the 
invention  of  practically  generating  gas  from 
petroleum  by  vaporizing  the  liquid  fuel  on 
hot  surfaces  and  then  mixing  the  gas  pro- 
duced with  air.  This  was  in  1794,  and  in 
1799  to  1801  Philip  Lebon,  a  French  engi- 
neer, patented  a  gas  engine  in  which  com- 
pression of  the  mixture  was  suggested.  Le- 
bon was  assassinated  in  1804,  and  for  over 
half  a  century  inventors  worked  on  these 
lines,  till  the  ideas  promulgated  by  him 
were  embodied  in  the  present  day  four  cy- 
cle engine.  From  Street  and  Lebon  in  1800 
to  1905  many  changes  have  been  wrought 
and  several  refinements  have  been  intro- 
duced which  have  made  our  motors  more 
flexible,  faster  running,  lighter  in  weight 
per  horse  power  and  improved  in  general 
design.  Practically  all  the  improvement  in 
gasoline  motors  is  due  to  higher  compres- 
sion, more  certain  ignition  and  more  cer- 
tain carburation. 

COMPRESSION. 

The  manner  in  which  a  variation  in  the 
compression  affects  the  carburation  is  a 
much  mooted  point  to  many.  With  a  given 
motor  having  a  given  compression  space, 
the  compression  varies  with  the  throttling, 
temperature  of  the  cylinder  and  tempera- 
ture of. the  atmosphere,  and  depends  also 
upon  constricted  ports,  insufficient  valve 
area  and  lift,  improper  timing  of  valves, 
too  much  tension  or  too  little  tension  on 
inlet  valve  springs  (in  the  case  of  auto- 
matic inlets),  wire  drawing  by  sharp  bends 
in  inlet  pipe,  etc. 

Let  us  consider  the  first  mentioned  cause 
— throttling.  With  a  motor  designed  to 
work  with  a  compression  of,  say,  60  pounds 
per  square  inch,  when  the  throttle  is  closed 
so  that  the  motor  just  turns  over,  only 
enough  gas  is  admitted  to  allow  the  motor 
to  overcome  its  own  internal  friction.  Such 
a  motor  running  on  "very  line  throttle"  is 
known  to  run  spasmodically,  slowing  down 
at  times  by  cutting  out  several  explosions, 
and  is  only  brought  into  action  again  by 
the  vis  viva  of  the  flywheel,  a  heavier  or 
larger  flywheel  invariably  assisting  "fine 
throttle"  running. 

Assume  an  explosion  to  have  occurred  in 
one  of  the  cylinders,  then  on  the  return 
stroke  part  of  the  gases  is  swept  out  of 
the  cylinder  by  the  piston,  only  the  com- 
pression space  remaining  filled  by  the  inert 
products.  This  amounts  to  about  29  cubic 
inches  in  the  case  of  a  5x6  inch  motor,  and 
this  volume  of  burnt  gases  remains  prac- 
tically constant,  whether  the  engine  is  run- 
ning on  closed  or  "full  open"  throttle.  But 
now  comes  the  question.  How  does  this  af- 
fect the  incoming  charge,  which  we  suppose 
is  throttled? 

Let  the  throttle  admit  sufficient  gas  to 
just  turn  over  the  motor,   so  that  at   the 


end  of  the  intake  stroke  the  internal  pres- 
sure in  the  cylinder  is,  say,  5  pounds  per 
square  inch  absolute,  or  one-third  of  an  at- 
mosphere. The  volume  swept  by  the  piston 
is  evidently  D'X7854xS,  which  with  the 
cylinder  dimensions  as  above  gives  5"  x  .7854 
x6=ii8  cubic  inches.  The  compression 
space  is  29  cubic  inches,  hence  the  total 
cylinder  volume  is  118  +  29  =  147  cubic  inch- 
es. To  give  an  absolute  pressure  of  5 
poimds  per  cubic  inch,  or  one-third  atmos- 
phere, the  number  of  cubic  inches  of  gas  in- 
troduced into  this  volume  must  be  propor- 
tionately reduced,  i.  e.,  we  must  introduce  a 
total  quantity  equal  to  147  -«-  3  =  49  cubic 
inches.  But  it  will  be  seen  that  the  cylin- 
der already  contains  29  cubic  inches  of 
burnt  gas  from  the  preceding  explosion,  so 
that  the  amount  of  fresh  charge  to  be  in- 
troduced can  only  be  the  difference  of  49 
and  29,  viz.,  20  cubic  inches.  The  ratio  of 
the  burnt  gas  to  the  total  is  therefore  29  h- 
49  =  59  per  cent. 

Grover  has  shown  that  "when  the  volume 
of  the  products  of  combustion  does  not  ex- 
ceed 58  per  cent  of  the  total  mixture,  the 
mixture  is  explosive."  This  statement  ap- 
plies to  mixtures  of  coal  gas  and  air,  and 
possibly  also  to  mixtures  of  gasoline  and 
air,  so  here  we  have  a  mixture  just  at  the 
limit  of  the  range  of  inflammability. 

If  now  the  throttle  be  fully  opened,  and 
supposing  that  there  is  no  wire  drawing,  the 
incoming  charge  will  be  118  cubic  inches, 
while  the  29  cubic  inches  of  mixture  in  the 
compression  space  still  obtain,  so  that  the 
ratio  of  the  burnt  gas  to  the  total  will  now 
be  29  -4- 147  =  19.7  per  cent.  From  this  it 
will  be  seen  that  the  full  throttle  opening 
must  give  rise  to  a  more  perfect  and  per- 
haps quicker  burning  mixture,  as  compared 
with  "fine  throttle"  running,  owing  to  the 
greater  purity  of  the  mixture.  It  is  also 
clear  that  between  the  two  extremes  we 
have  a  large  range  in  the  conditions  of  op- 
eration. 

We, may  now  also  explain  another  often 
observed  fact,  namely,  that  a  cold  motor 
cannot  be  throttled  quite  so  low  as  one  that 
has  attained  a  little  higher  temperature — 
say  after  running  fifteen  minutes.  The  cold 
cylinder  head  abstracts  the  heat  from  the 
residue  left  in  the  compression  space,  chill- 
ing it,  and  this  mingling  with  the  incoming 
throttled  charge,  which  is  also  coW,  adds 
thereto  its  cooling  effect,  and  the  charge 
being  but  slightly  compressed  is  not  readily 
ignited. 

Let  us  now  see  what  will  occur  when  the 
throttle  is  opened  fully.  In  that  case  a  large 
volume  of  gas  is  drawn  in  and  highly  com- 
pressed, and  as  gases  on  compression  are 
always  subjected  to  a  rise  in  temperature, 
the  vaporization  of  the  fuel  is  assisted  by  the 
heating  effect  during  compression,  so  that 
the  charge  at  the  end  of  the  compression 
stroke  is  more  inflammable.  Again,  it  will 
be  noticed  that  the  ratio  of  the  burnt  gases 
in  the  charge  to  the  whole  is  considerably 
smaller,  only  about  20  per  cent.,  which  con- 
dition also  favors  ignition  and  rapid  com- 
bustion.   Another  factor  tending  to  facilitate 
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ignition  and  perfect  combustion  during  full 
throttle  operation  is  the  higher  engine  speed, 
which  gives  less  time  for  "wall  action"  and 
increases  the  amount  of  heat  in  the  charge 
at  the  end  of  the  compression  stroke.  For 
these  various  reasons,  and  also  because  at 
full  throttle  the  gaseous  molecules  are 
brought  into  closer  proximity,  charges  weak 
in  gasoline  are  more  readily  ignited  when 
the  engine  is  operated  at  full  throttle. 
Higher  compression,  therefore,  demands 
slightly  weaker  mixtures,  in  order  to  secure 
a  higher  fuel  efficiency;  it  assists  in  vapor- 
izing the  fuel  that  may  be  carried  over  into 
the  cylinders  in  the  liquid  form;  improves 
the  conditions  for  ignition,  owing  to  the 
fact  that  the  charge  is  purer  and  that  the 
gas  molecules  are  brought  closer  together, 
and  it  reduces  the  time  for  "wall  action." 

ENGINE   SPEED. 

The  speed  of  the  motor  varies  generally 
with  the  compression,  but  it  is  still  a  dis- 
tinct factor,  and  its  effect  on  carburation 
may  be  considered  separately.  Let  us  take 
the  case  of  a  motor  designed  for  high  com- 
pression and  high  speed.  It  is  admitted,  and 
K:an  be  shown  mathematically,  that  a  high 
compression  means  a  high  heat  efficiency. 
But  high  compression  means  also  high 
speed,  and  in  order  that  the  motor  may  be 
run  at  high  speed,  the  carburetor  must  be 
<lesigned  to  allow  of  rapid  mixing  of  the 
fuel  with  the  air,  which  necessitates  a  mix- 
ing chamber,  mixing  pipes  and  a  baffle  or 
baffle  plates.  The  well  known  stop  jet  on 
the  Mercedes  carburetor  and  the  ridged  cone 
over  the  jet  of  the  Phoenix  Daimler  car- 
buretor are  examples  of  arrangements  for 
rapid  mixing  of  fuel  and  air.  Where  a  com- 
pensating air  valve,  such  as  the  Krebs,  is 
introduced,  it  should  be  placed  in  front  of 
the  spraying  jet  (so  that  the  air  admitted  by 
it  passes  the  jet)  instead  of  behind  it.  The 
writer  has  in  mind  one  maker  who  placed  it 
on  the  inlet  pipe,  and  who  discovered  his 
mistake  only  after  he  had  gone  to  consid- 
erable expense. 

Wire  drawing  due  to  sharp  bends  in  the 
inlet  manifold  must  be  avoided.  It  has 
often  been  observed  by  the  writer  that  man- 
ufacturers place  their  carburetor  in  such  a 
position  that  a  large  number  of  bends  in  the 
piping  are  necessary.  Every  bend  in  the 
inlet  pipe  adds  greatly  to  the  friction  of  the 
inlet  passage,  as  may  be  seen  from  the  ap- 
pended curve.  The  friction  in  bends  is  here 
represented  as  equal  to  the  friction  of  a 
length  of  straight  pipe  of  the  same  diameter. 
The  curve  shows  the  radii  of  bends  as  or- 
dinates  and  the  equivalent  pipe  lengths  as 
abscissas.  It  is  drawn  from  a  table  in  Has- 
welTs  Mechanical  Engineering  Pocket  Book. 
(See  Fig.  2.) 

IGNITION   AND   LUBRICATION. 

The  effect  of  ignition — that  is  to  say,  of 
the  source  of  ignition  current  and  the  man- 
ner of  producing  the  spark — upon  the  com- 
position of  the  mixture  is  a  very  delicate 
matter,  beset  with  many  difficulties.  Ex- 
periments are  here  necessary,  and  the  prob- 
lem of  obtaining  the  best  results  is  still  in 


the  first  stages  of  its  development.  Two 
forms  of  ignition  require  particular  atten- 
tion, viz.,  (i)  low  tension,  make  and  break 
and  (2)  high  tension  magneto  or  coil  and 
battery.  We  assume  that  the  reader  is  thor- 
oughly familiar  with  both  forms  of  ignition, 
and  begin  at  once  to  investigate  their  effects 
upon  carburation.  It  may  be  advisable  to 
first  consider  the  precise  conditions  under 
which  a  charge  will  ignite. 

Charges  extremely  poor  in  gasoline  fail 
to  ignite  when  cold  or  not  highly  com- 
pressed, regardless  of  what  form  of  igni- 
tion is  used,  and  it  is  well  to  remember  that 
in  case  of  a  weak  battery  or  with  a  mag- 
neto it  is  advisable,  in  starting  the  motor 
by  cranking,  to  give  it  a  somewhat  stronger 
charge;  the  same  applies  when,  with  mag- 
neto ignition,  the  engine  is  running  on  a 
nearly  closed  throttle,  for  at  slow  speeds 
the  magneto  does  not  generate  sufficient 
potential  to  give  a  very  hot  spark.  Higher 
engine  speed  increases  the  temperature  of 
the  spark;  for,  as  is  well  known,  the  heat 
of  an  electric  spark  is  proportional  to  the 
square  of  the  current,  and  the  current  gen- 
erated by  a  magneto  increases  (within  cer- 
tain limits)  in  proportion  to  the  speed.  The 
increase  in  the  heat  of  the  spark  alone  gives 
lead  to  the  ignition,  and  is  the  only  means 
for  advancing  the  ignition  provided  on  the 
cars  of  one  prominent  foreign  maker. 

As  there  is  as  yet  so  little  definite  data 
from  direct  experiments  on  the  maximum 
explosion  pressures  of  gasoline  and  air 
mixtures  and  their  rates  of  combustion  and 
cooling,  the  statements  in  the  following 
paragraph  must  be  taken  with  some  re- 
serve. Lubrication  appears  to  be  rather 
closely  related  to  ignition;,  quantitative 
data  on  this  subject  do  not  seem  to  have 
yet  been  published  by  any  investigators,  but 
we  find  an  account  of  some  provisory  ex- 
periments made  in  England  by  Capt.  C.  C. 
Longridge.  in  a  paper  on  "Oil  Motor  Cars 
of  1902,"  wherein  he  says : 

"He  recently  took  a  3^x4^/2  inch  tin  case, 
with  tightly  fitting  cover,  and  successively 
introduced  two,  four  and  six  drops  of  gaso- 
line, then  placing  the  can  over  a  Bunsen 
burner,  at  each  attempt  the  solder  was 
melted.  In  no  case  did  ignition  take  place. 
He  then  took  a  jointless  stamped  tin  case, 
3J^xi  inch,  and  tried,  unsuccessfully,  with 
four  and  six  drops  of  gasoline,  to  obtain 
explosion  at  partial  red  heat.  Repeating 
the  tests,  using  instead  of  gasoline  a  cylin- 
der lubricating  oil  of  410**  to  430°  Fahr. 
flash  test,  440°  to  460''  Fahr.  fire  test,  .910 
to  .915  density,  ignition  readily  took  place." 

These  remarks  suggest  the  question. 
Does  a  mixture  of  pure  gasoline  and  per- 
fectly dry  air  of  the  proper  proportions  for 
explosion  explode  readily?  It  was  shown 
by  Dixon  in  1884  that  a  completely  dry 
mixture  of  carbon  monoxide  and  oxygen 
cannot  be  exploded  by  an  electric  spark, 
or  at  least  only  with  great  difficulty,  but 
the  introduction  of  the  slightest  trace  of 
watery  vapor  renders  the  mixture  readily 
inflammable.  Experiments  were  also  made 
with  mixtures  of  carbon  monoxide  and 
oxygen,  mixed  in  the  proportions  to  yield 


carbon   dioxide  (2CO  —  O2)    upon    explo- 
sion.   These  gases  were  properly  dried    by 
means  of  concentrated  sulphuric  acid,  and 
were  then  saturated  with  water  at  10**,  35** 
and  60°  C.  respectively,  when,  upon  igrni- 
tion,  the  velocity  of  flame  propagation  viras 
found  to  be  36,  119  and  175  metres  per  sec- 
ond,   respectively.     It   was   also   observed 
that  water  was  not  essential,  as  the  same 
effect  could  be  secured  by  the  addition  of 
sulphuretted  hydrogen    (HaS),   marsh    g^as 
(CaH*),  ammonia   (NHi),  or  even  hydro- 
chloric acid  (HCl).    No  explosion  occurred 
when  traces  of  sulphur  dioxide  (SOi),  car- 
bon    bisulphide     (CSj),     carbon     dioxide 
COa),     or    carbon     tetrachloride     (CCL) 
were  added,  none  of  these  gases  containing^ 
any  hydrogen. 

According  to  Dixon  and  Lothar  Meyer 
the  action  of  the  water  vapor  is  as  follows : 
The  water  vapor  is  dissociated  into  hydro- 
gen and  oxygen,  and  the  mixture  of  hydro- 
gen and  oxygen  then  bums  with  a  velocity 
sufficient  to  produce  an  explosion,  but  at  a 
much  lower  temperature  than  that  of  the 
combustion  of  carboii  monoxide.  Hence, 
the  water  vapor  only  acts  "catalytically,"  or 
in  this  case  as  a  carrier  of  oxygen,  accord- 
ing to  the  following  chemical  equations : 

(a)  CO  +  HaO  =  COa  +  Ha 

(b)  2Ha+Oa  =  HaO 

These  together  lead  to 

(d)    2CO+Oa  =  2COa 

The  reaction  (d)  requires  a  much  higher 
temperature  than  the  other  two,  which  is 
readily  obtained  after  combustion  is  once 
started.  It  will  be  seen  from  this  that  the 
presence  of  a  foreign  substance,  such  as 
water  vapor,  has  a  very  important  effect 
upon  the  ignition  of  a  fuel  mixture,  and 
may  insure  ignition  where  it  might  other- 
wise fail.  It  would  seem  that  the  intro- 
duction of  oil  into  an  otherwise  perfect 
mixture  increases  its  rapidity  of  inflamma- 
tion, owing,  no  doubt,  to  its  liberation  of 
nascent  hydrogen,  which  acts  in  the  same 
manner  as  in  the  above  described  experi- 
ments. Weak  mixtures,  which  naturally 
burn  slowly,  require  an  extra  early  ignition, 
particularly  if  the  gasoline  is  free  from 
water,  the  atmospheric  humidity  is  low,  and 
only  a  moderate  amount  of  lubricant  is 
used  in  the  motor. 

TEMPERATURE  OF  THE  ATMOSPHERE. 

Most  automobile  drivers  have  observed 
that  the  motor  "pulls"  better  in  cold  weath- 
er. The  simple  explanation  usually  given, 
that  a  greater  weight  of  air  is  drawn  into 
the  cylinder  in  cold  weather,  is  certainly 
well  founded,  but  it  is  not  the  only  reason. 
In  general,  as  the  temperature  of  the  at- 
mosphere decreases,  the  humidity  also  de- 
creases, so  that  at  low  temperatures  there 
is  a  greater  amount  of  oxygen  in  a  cer- 
tain volume  of  air,  which  must  of  neces- 
sity give  sharper  explosions.  The  propor- 
tion of  gasoline  vapor  that  air  can  take 
up  varies  with  the  volatility  of  the  fuel,  and 
directly  as  the  temperature  of  the  air,  but 
inversely  as  its  percentage  of  humidity. 
Thus,  at  50°  Fahr.,  5.7  volumes  of  air  are 
saturated  with  one  volume  of  vapor,  while 
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at  60°  Fahr.  37  volumes  of  air  will  absorb 
one  volume  of  vapor,  which  renders  obvi- 
ous the  necessity  of  slightly  warming  the 
air  before  it  enters  the  carburetor,  to  in- 
crease its  absorbing  power.  But  increasing 
the  temperature  of  the  incoming  air  ex- 
pands it,  and  thus  results  in  a  smaller 
charge  being  drawn  in  and  less  power  de- 
veloped, for  which  reason  a  happy  mean 
must  be  adopted  with  respect  to  heating  of 
the  air.  Increasing  the  temperature  of  the 
incoming  air  1°  C.  increases  its  volume 
in  the  proportion  of  1.003665,  and  the 
weight  of  the  charge  drawn  into  the  cyl- 
inder is  reduced  in  the  same  proportion. 
To  cite  an  example,  suppose  that  the  vol- 
ume swept  by  the  piston  is  100  cubic  inches 
and  the  temperature  of  the  incoming  air 
60°  Fahr.  A  cubic  foot  of  dry  air  at  32° 
Fahr.    weighs    .0807   pounds,   and   expands 

—    of  its  volume  for  each  1°  Fahr.     The 

491 

air  drawn  into  the  above  cylinder  at  32° 

Fahr.      then      weighs    '^1^^-  =.00466 
1728 

pounds,  and  at  60"  Fahr.  it  will  weigh  less 
60-28 


in  the  proportion  of 
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=  .06  nearly.    In 


other  words,  at  the  temperature  of  60"  6 
per  cent,  or  .00466 x. 94  —  .00438  pounds 
less  of  charge,  is  drawn  into  the  cylinder, 
and  if  we  assume  that  the  power  is  pro- 
portional to  the  charge  taken  into  the  cyl- 
inder (which  is  practically  the  case),  a  vari- 
ation of  6  per  cent,  in  the  power  of  the  mo- 
tor due  to  variations  in  atmospheric  tem- 
perature may  be  experienced  in  the  course 
of  a  day's  journey. 

TEMPERATURE  OF  MOTOR. 

The  effect  of  the  heat  of  the  motor  is 
analogous  to  that  of  heat  applied  to  the  air 
before  it  is  drawn  into  the  carburetor.  This 
is  proven  by  the  fact  that  air  cooled  motors 
invariably  deliver  le§s  power  for  a  given 
cylinder  volume  than  water  cooled  motors, 
owing  largely  to  a  reduction  in  the  density 
of  the  mixture  admitted  to  the  cylinders. 

BAROMETRIC    PRESSURE. 

The  effects  of  varying  atmospheric  pres- 
sure ate  practically  restricted  to  the  light 
metal  float  and  the  vaporization  of  the  gas- 
oline. It  is  well  known  that  the  boiling 
point  of  a  liquid  varies  with  the  external 
pressure,  and  that  the  evaporation  of  a 
liquid  is  retarded  by  an  increase  in  atmos- 
pheric pressure.  It  will  thus  be  seen  that 
the  evaporation  of  gasoline  depends  to  a 
certain  extent  upon  the  pressure  of  the  at- 
mosphere. For  a  further  discussion  of  this 
subject  the  reader  is  referred  to  a  paper  by 
Mervyn  O'Gorman  which  appeared  in  The 
Horseless  Age  of  May  10  and  17,  1905. 

HUMIDITY. 

The  effect  of  the  humidity  of  the  atmos- 
phere upon  the  process  of  carburation  is  at 
present  a  matter  of  dispute,  and  we  must 
here  content  ourselves  with  pointing  out  a 
few  facts.  Some  years  aj?o,  when  a  motor 
failed  to  work  on  a  rainy  day,  the  humidity 
in  the  air  was  frequently  held  responsible 
for  the  trouble,  while  in  reality  some  defect 


in  the  ignition  system  was  usually  the  cause. 
That  no  objectionable  effects  are  produced 
by  large  percentages  of  moisture  has  been 
conclusively  proven  by  several  experiment- 
ers, who  found  that  there  is  no  apparent 
falling  off  in  the  horse  power  developed  if  a 
jet  of  steam  is  injected  into  the  inlet  pipe. 
In  the  use  of  alcohol  in  motors,  it  has  been 
found  that  while  the  theoretical  consump- 
tion of  alcohol  should  be  1.8  times  the  con- 
sumption of  gasoline  for  the  same  power, 
the  ratio  between  the  fuel  consumptions  in 
practice  is  only  1.25.  This  discrepancy  be- 
tween theory  and  practice  has  been  proven 
to  be  due  to  the  water  with  which  the  al- 
cohol is  diluted.  That  water  actually  in- 
creases the  power  output  has  also  been  dem- 
onstrated in  connection  with  the  Banki 
motor,  into  the  cylinder  of  which  water  is 
injected. 

From  experiments  conducted  under  the 
direction  of  Capt.  C.  C.  Longridge,  the  fol- 
lowing results  are  summarized:  (i)  Main- 
taining a  constant  gasoline  supply,  increase 
of  water  gave  an  actual  increase  of  power 
and  resulted  in  cooler  running;  (2)  the 
effect  was  maintained  until  the  proportion 
of  the  water  was  equal  to  that  of  the  petrol ; 
(3)  larger  quantities  of  water  interfered 
with  the  ignition,  which  failed  altogether 
after  a  short  time.  From  this  it  is  evident 
that  atmospheric  humidity  is  of  very  little 
importance  in  the  problem  of  carburation. 

ROAD   VIBRATION. 

The  effect  of  this  factor  with  the  ordinary 
construction  of  carburetor  is  very  important, 
as  it  causes  a  tilting  of  the  liquid  in  the 
float  chamber  whereby  the  height  of  the  fuel 
in  the  spray  nozzle  is  varied,  which  results 
in  irregular  action  of  the  motor.  This  action 
is  particularly  noticeable  when  running  on 
the  high  gear  with  the  motor  throttled  down. 
Rounding  corners  at  high  speed  produces 
similar  effects,  which  are  also  easily  notice- 
able. To  prevent  these  effects,  some  manu- 
facturers provide  the  float  with  baffle  plates 
to  dampen  out  the  vibrations,  while  others, 
including  De  Dion,  employ  an  annular  float, 
concentric  with  the  nozzle. 

The  automobile  motor  of  today  is  ex- 
pected to  work  under  widely  varying  con- 
ditions of  speed  and  torque,  which  renders 
the  problem  of  carburetor  design  a  difficult 
one.  In  the  early  history  of  the  gasoline 
motor  car  the  engines  were  designed  to  run 
at  practically  constant  speed,  and  were  most- 
ly governed  (like  a  Phoenix  motor)  on  the 
hit  and  miss  principle.  The  carburetor  em- 
ployed with  these  motors  was  simple  indeed, 
having  no  moving  parts  with  the  exception 
of  the  float  and  its  needle  or  ball  valve,  and 
only  a  single  spraying  jet.  The  engine  speed 
being  constant,  it  was  a  comparatively  easy 
matter  to  determine  the  proper  size  of  the 
jet  to  deliver  the  fuel  and  of  corresponding 
air  orifices. 

In  the  last  few  years,  however,  the  mo- 
tors have  been  radically  changed  in  design, 
improvements  having  been  made  in  all  of 
the  details,  whereby  it  has  been  rendered 
much    more    flexible—in    other   words,    the 


speed-torque  characteristic  has  been  im- 
proved. This  result  is  largely  due  (in  the 
writer's  opinion)  to  advances  in  the  con- 
struction of  carburetors. 

"automaticity." 

The  carburetor  of  today  must  supply  a 
constant  mixture  for  various  motor  speeds, 
and  other  varying  conditions  as  outlined 
above,  and  it  is  of  interest  to  note  that  the 
first  practical  suggestion  of  the  up  to 
date  "automatic  carburetor"  was  made  by 
Messrs.  Bradley  and  Pidgeon  in  1902. 
Since  the  spraying  carburetor  draws  its 
supply  of  fuel  from  a  small  nozzle  placed 
in  the  path  of  an  incoming  charge,  it 
is  evident  that  the  force  tending  to 
draw  fuel  into  the  cylinders  of  the  motor 
varies  as  to  the  velocity  of  the  air  past 
the  jet.  This  suction  depends  on  the  form 
and  size  of  the  inlet  pipe  and  the  form  of 
the  nozzle;  but  since  these  are  constant  in 
a  given  design,  the  suction  will  depend  en- 
tirely on  the  motor  speed  and  the  position 
of  the  throttle. 

Assume  the  throttle  to  be  "full  open," 
the  motor  running  at  normal  speed  and  not 
governed,  and  the  mixture  to  be  correct, 
then,  if  for  any  reason  (such  as  ascending 
a  gradient)  the  speed  of  the  motor  drops, 
the  suction  decreases,  owing  to  the  decrease 
in  the  velocity  of  the  air  past  the  jet.  The 
result  is  that  the  fuel  charge  decreases,  al- 
though the  same  volume  of  mixture  enters 
the  cylinders  (which  have  not  been  throt- 
tled). This  results  in  too  weak  a  mixture, 
which  may  ultimately  even  fail  to  explode. 

Supposing  now  we  have  changed  to  a 
lower — very  much  lower — gear;  the  motor 
then  rapidly  accelerates  till  it  may  exceed 
its  rated  speed,  with  the  result  that  the 
draught  past  the  jet  increases  over  and 
above  the  normal,  till  the  amount  of  fuel 
may  become  excessive,  resulting  eventually 
in  too  rich  a  mixture,  which  will  "choke" 
the  motor,  causing  it  to  slow  down,  but  not 
till  much  fuel  is  wasted,  the  ignition  plugs 
are  fouled  and  the  engine  is  overheated 
perhaps. 

From  these  considerations  it  will  be  evi- 
dent that  such  a  motor  must  be  governed 
on  the  "hit  and  miss"  principle,  and  this 
virtually  gives  us  a  motor  of  constant  speed 
and  almost  constant  torque. 

To  overcome  these  difficulties  and  obtain 
a  mixture  of  gasoline  and  air  of  constant 
proportions,  designers  have  proceeded  in 
two  ways.  One  set  varied  (or  attempted  to 
vary)  the  fuel  by  acting  on  the  spraying 
jet,  and  another  and  perhaps  more  success- 
ful class  of  designers  kept  the  fuel  supply 
constant  and  altered  the  air  velocity  past 
the  jet  so  as  to  keep  it  nearly  constant. 

When  it  is  remembered  that  the  jet  in  a 
spray  carburetor  for  a  four  cylinder,  45  horse 
power  motor  measures  but  .060  inch  in  di-  ' 
ameter,and  that  of  a  15  horse  power  four  cyl- 
inder motor  only  about  .04  inch  in  diameter, 
it  will  be  clear  why  failure  has  attended  the 
first  mentioned  class  of  designers.  Fig.  i 
illustrates  the  suggested  scheme  of  Messrs. 
Bradley  and  Pidgeon,  and  shows  how  this 
device   overcomes   the   difficulties    encount- 
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ered.  Assume  that  the  jet  shown  in  the  fig- 
ure is  just  large  enough  to  supply  the  proper 
quantity  of  fuel  when  the  engine  speed  is 
200  r.  p.  m. ;  then  as  this  speed  is  increased 
to  800  r.  p.  m.  the  mixture  becomes  too 
rich.  By  inserting  a  small  automatic  inlet 
valve  in  the  pipe,  as  shown  in  Fig.  i,  it  is 
evident  that  the  increased  draught  due  to 
the  increased  motor  speed,  resulting  from 
farther  opening  of  the  throttle,  will  cause 


Fig.  I. 

the  little  valve  V  to  open,  admitting  more 
air,  thereby  "compensating"  for  the  extra 
suction  and  virtually  maintaining  a  fixed  or 
nearly  fixed  draught  past  the  nozzle,  pro- 
ducing a  uniform  mixture. 

It  may  occur  to  some  that,  since  the  vary- 
ing motor  speed  is  the  cause  of  the  altering 
effects  on  the  carburetor,  the  motor  might 
be  used  to  correct  the  defects  caused  by  its 
own  variations,  and  so  maintain  a  uniform 
mixture.  The  reason  is  very  clearly  stated 
by  J.  S,  V.  Bickford  as  follows:  "Suppose 
we  have  an  engine  with  a  cylinder  of  four 
units  capacity,  and  suppose  this  engine  to 
run  at  100  r.  p.  m.  with  throttle  fully  open; 
it  will  require  for  the  maximum  output  of 
power  for  the  speed  a  supply  of  mixture 
equal  to  400  units  per  minute.  Now  sup- 
pose the  load  (torque)  to  be  reduced  to 
one-quarter  and  the  speed  to  be  increased 
to  400  r.  p.  m.  In  order  that  this  speed  may 
be  maintained  without  a  governor,  it  will 
be  necessary  to  throttle  the  mixture  until 
the  cylinders  receive  only  one-quarter 
charge  (assuming  that  the  torque  varies  as 
the  quantity  of  mixture  per  cycle).  The 
quantity  of  mixture  will  therefore  be  one 
unit  per  revolution,  or  400  units  per  minute ; 
in  other  words  the  engine  is  running  at  four 
times  the  speed,  and  is  still  taking  the  same 
quantity  of  mixture  per  minute. 

"Obviously  therefore  '  any  arrangement 
which  controlled  the  gasoline  supply  by  the 
speed  of  the  engine  would  be  bound  to 
fail." 

The  difference  in  the  nature  of  the  inertia 


of  the  liquid  and  the  inertia  of  the  air  in 
the  induction  pipe  is  rendered  clearer  when 
we  consider  that  the  momentum  of  the  fuel 
set  in  motion  by  the  suction  caused  by  the 
motor  is  greater  than  that  of  the  air,  and 
after  the  closing  of  the  inlet  valve  the  fuel 
continues  to  flow  for  an  appreciable  inter- 
val, while  the  air  comes  to  rest  more  sud- 
denly, owing  to  its  smaller  momentum.  The 
use  of  the  "auxiliary  air  valve"  suggested 
seems  after  all  to  offer  a  simple  solution  of 
the  problem,  and  it  has  been  adopted  on 
many  foreign  and  domestic  cars. 

But  in  spite  of  its  simplicity  and  cheap- 
ness, this  apparatus  has  some  drawbacks. 
In  fact,  it  does  not  compensate  accurately 
at  all  motor  speeds,  and  the  mixture  oscil- 
lates between  certain  points,  but  maintains 
a  fair  average.  The  mixture  varies  owing 
to  variations  in  spring  adjustment,  sticking 
of  the  valve  to  its  seat,  dithering  action  of 
the  valve  when  opening  and  lag  of  the 
valve  (due  to  its  inertia  and  spring  con- 
stant). These  objections  are  largely  over- 
come in  the  carburetor  designed  by  Major 
Krebs. 

KREBS   CARBURETOR. 

The  air  valve  of  Bradley  and  Pidgeon  is 
replaced  by  an  automatic  compensating  de- 
vice. The  action  of  this  device  is  al- 
most the  same  as  that  of  the  valve,  except 
that  the  rubber  diaphragm  and  the  piston 
valve  connected  thereto  are  opened  to 
the  atmosphere  through  a  small  vent, 
which  dampens  the  motion  of  the  piston 
which  uncovers  the  air  ports,  thereby  pre- 
venting the  dithering  action  common  to  the 
inlet  valve.  The  air  ports  are  formed  to 
give  extra  air  in  quantity  not  directly  pro- 
portional to  the  distance  traveled  over  by 
the  piston  valve,  but  in  a  proportion  which 
has  been  found  best  in  practice. 

The  writer  has  no  data  on  hand  regard- 
ing the  speed-torque  curve  of  the  motors  to 
which  these  carburetors  are  fitted,  but 
thinks  that  the  area  of  ports  uncovered  by 
the  piston  movement  bears  some  close  rela- 
tion to  the  motor  characteristics.  From  ob- 
servations made  by  the  writer  the  increase 
as  well  as  the  decrease  of  motor  speed  con- 
forms exactly  to  the  movements  of  the 
piston  valve  in  this  device,  showing  that  the 
piston  valve  is  "in  phase"  with  the  motor 
speed.  It  is  my  experience  that  this  "har- 
mony" is  highly  important,  for  it  is  found 
that  after  long  use  in  a  dusty  atmosphere, 
if  oil   gets   onto  this   compensatory  cover 
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Fig.  3. 


Fig.  4- 


closing  the  vent  X  and  causing  the  piston 
to  stick,  or  at  least  to  act  more  sluggish, 
the  motor  fails  to  "pick  up"  or  to  accelerate 
rapidly. 

This  sluggish  action  of  the  diaphracin 
has  been  termed — and  I  think  appropri- 
ately— "laziness,"  and  the  remedy  is  appar- 
ent 

GROUVELXE   &   ARQUEMBOURG   CARBURETOR. 

We  must  now  describe  an  interesting 
carburetor,  the  result  of  a  search  for  a 
simpler  and  more  dependable  device.  The 
French  engineering  firm  of  Grouvclle  & 
Arquembourg  have  produced  a  carburetor 
which  is  simple  in  the  extreme,  and  which 
— in  the  writer's  opinion — operates  as  re- 
liably as  any  device  yet  produced.     It  was 
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shown  by  experiments  of  Dr.  Venturi,  on 
the  flow  of  liquids  through  the  orifices  in 
the  walls  of  a  vessel,  that  the  flow  through 
a  plain  circular  opening  could  be  increased 
two  and  one-half  times  by  the  mere  attach- 
ment of  a  conical  mouthpiece  to  the  aper- 
ture, the  angle  of  the  cone  being  5  de- 
grees 30  minutes  (Figs.  3  and  4).  An  in- 
vestigation was  made  as  to  whether  the 
above  law  holds  also  for  a  gas,  and  by 
references  to  the  researches  of  Ser  it  was 
found  that  in  the  case  of  air  the  discharge 
was  a  maximum  when  a  mouthpiece  with 
an  angle  of  30  degrees  was  placed  on  the 
entering  side  (in  Fig.  S),  and  a  similar 
horn  with  an  angle  of  7  degrees  on  the  dis- 
charge side. 

Thus  far  all  the  information  was  ready 
made,  and  experiments  were  then  con- 
ducted by  means  of  the  simple  apparatus 
shown  in  Fig.  6. 

Into  the  pipe  N  was  fitted  a  fan,  to  pro- 
duce a  suction  which  was  maintained  con- 
stant; pieces  of  wood,  W,  were  turned  to 
fit  into  the  pipe,  and  bored  in  a  conical 
form,  the  openings  being  tapered  at  differ- 
ent angles,  and  two  of  these  were  inserted, 
giving  any  desired  angle  of  ingoing  and 
outgoing  mixture  of  air  and  gas.  The  tube 
M,  bent  as  shown,  and  immersed  in  a  ves- 
sel of  water,  acted  as  a  pressure  gauge  and 
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showed  the  draught  at  the  end  of  the  pipe 
or  nozzle. 

These  experiments  led  them  to  formulate 
two  very  important  principles,  viz.,  that 
with  various  gases  the  pressure  at  the  con- 
stricted point  was  proportional  to  the  vol- 
ume of  gas  aspirated,  and  that  the  point  of 
least  pressure  (greatest  suction)  did  not 
vary  its  position  materially  with  a  change 
in  the  speed  of  the  flow.  The  correct  form 
of  double  cone  was  then  found  for  the  mix- 
ing chamber  and  the  position  of  the  jet 
The  position  of  the  jet  may  be  varied 
somewhat — a  fraction  of  an  inch  from  the 
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theoretical  point.  It  is 
stated  that  the  makers  sup- 
ply three  jets  with  each  car- 
buretor, stating  that  one  of 
them  will  give  the  best  re- 
sults. 

Below  are  two  curves,  the 
first  curve  giving  the  am- 
peres as  ordinates  (voltage 
being  kept  constant),  and 
the  bore  of  nozzles  (from  .7 
to  1.3  mm.)  as  abscissas. 
[We  presume  that  the  carburetor  was  used 
on  a  motor  driving  a  dynamo,  and  that  by 
varying  the  size  of  the  nozzle  varying 
maximiun  current  outputs  could  be  ob- 
tained, as  shown  by  the  curve. — Ed.]  Fig. 
8  is  a  curve  showing  the  variation  with 
motor  speed,  and  is  self  explanatory. 

This  device  seems  to  possess  all  the  ele- 
ments desirable  in  a  carburetor,  but  noth- 
ing of  its  practical  value  is  known  to  the 
writer,  so  he  must  withhold  his  comment 
for  the  present 

MERCEDES   CARBURETOR. 

Another  carburetor,  extremely  simple  in 
design,   that  has   been   in   use   for  several 


years  both  here  and  abroad,  and  been  cop- 
ied on  the  best  cars  built  in  this  country, 
deserves  description.  I  have  reference  to 
the  Mercedes  carburetor.  The  action  of 
this  carburetor  is  not  quite  automatic,  as 
that  of  the  types  already  mentioned,  but 
its  regulation  is  so  close  that,  considering 
its  simplicity,  it  bears  comparison. 

The  mixing  chamber  E  has  an  outlet  pipe 
to  the  cylinders  at  I,  a  warm  air  supply 
pipe  H  (usually  attached  to  exhaust  pipes 
of  the  motor),  a  spraying  jet  J,  connected 
to  float  chamber  F,  and  a  piston  form  of 
throttle  valve  T,  containing  air  ports  a,  b 
and  c.  The  ports  a,  b  and  c  are  made  to 
register  with  similar  ports  in  the  sleeve  X. 

Now  as  to  the  operation  of  this  car- 
buretor: When  the  throttle  is  completely 
closed,  a  small  notch  D  still  allows  gas  to 
enter  the  inlet  pipe  I — sufficient  to  allow  the 
motor  to  turn  slowly — and  the  air  for  va- 
porization is  derived  from  around  the  ex- 
haust pipe.  As  the  throttle  is  opened  the 
motor  speed  increases,  and  to  supply  the 
extra  air  the  ports  a  and  b  register  with 
similar  openings  in  the  sleeve  C,  giving  the 
additional  air,  the  same  as  in  the  Krebs 
carburetor.  Still  farther  opening  of  the 
throttle  further  increases  the  motor  speed 
and  opens  the  air  ports  wider ;  but  a  point 
is  soon  reached  where  even  more  air  is  de- 
rived, and  one  of  the  upper  ports  closes  and 
the  bottom  port  opens,  together  with  the 
remaining  port  a.  Upon  still  farther  open- 
ing the  throttle,  port  a  is  closed,  while  port 
c  continues  to  open  to  the  end,  when  a  is 
closed  and  c  wide  open.  This  gives  the 
compensating  features  of  the  automatic  car- 
buretor. 

It  will  be  seen  that  should  the  motor 
speed  drop,  as  in  ascending  a  grade,  the 
suction  past  the  nozzle  would  decrease,  giv- 
ing too  weak  a  mixture;  but  this  may  be 
compensated  to  a  degree  by  partly  closing 
the  throttle  to  shut  ofiF  the  extra  air,  entail- 
ing a  little  wire  drawing,  it  is  true,  but  not 
enough  to  be  noticeable  as  the  motor  speed 
is  dropping  anyway. 

This  device  is  simple,  requiring  no  ad- 
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Fig.  7. 

justments  after  it  has  been  set  once,  and 
practically  no  attention  except  for  slight 
wear  of  the  throttle  valve. 

MULTIJET  CARBURETORS. 

During  the  past  year  there  has  been  such 
a  large  demand  for  high  powered  cars  of 
40  horse  power  and  over,  with  a  corre- 
sponding call  for  perfected  carburetors  to 
enable  these  large  motors  to  be  throttled 
low  and  yet  "pull"  on  the  high  gear  through 
the  city  and  the  parks,  that  carburetors  are 
now  built  on  the  multijet  principle,  i.  e.,  a 
single  jet  supplies  gasoline  at  low  motor 
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Fig.  9. — Old  Mercedes  Carburetor. 
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Fig.  8. 

speeds  and  a  multiple  jet  and  induction  air 
pipe  for  high  speed  work.  This  form  of 
carburetor  has  been  used  for  the  past  sea- 
son by  Leon  Bollee,  and  in  its  most  devel- 
oped state  is  being  introduced  on.  the  1906 
70  horse  power  Mercedes  model.  This  new 
Mercedes  has  four  jets,  one  for  slow  speed 
running  of  the  motor  and  the  other  jets  for 
increments  of  the  motor  speed. 

erratic  action. 

Under  this  caption  may  be  enumerated 
some  carburetor  phenomena  and  explana- 
tions offered  in  accordanx:e  with  recently 
discovered  facts. 

Of  all  the  ills  of  a  gas  engine,  missing 
due  to  a  just  slightly  overrich  mixture  is 
the  most  aggravating  annoyance  when  the 
true  cause  is  not  definitely  known.  To  cite 
a  particular  case,  which  occurred  with  a 
four  cylinder  car  equipped  with  a  float  feed 
carburetor,  gasoline  fed  by  pressure  from 
tank  to  carburetor,  twin  cylinders,  each  pair 
fed  by  branch  pipe  from  the  main  pipe: 
Calling  the  cylinder  adjacent  to  the  radiator 
No.  I  and  those  following  in  their  order 
2,  3,  4,  it  was  observed  that  No.  3  cylinder 
skipped  badly,  but  none  of  the  others.  To 
suspect  the  mixture  (which  was  unaltera- 
ble)    would     have     been     considered     the 
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thought  of  one  who  was  not  versed  in  the 
vims  of  a  gas  motor,  so  the  ignition  was 
examined,  valves  were  inspected,  and  finally 
(once  the  trouble  was  localized),  in  one  cyl- 
inder it  was  thought  advisable  to  remove  the 
cylinder  and  see  if  the  jacket  had  not  sprung 
a  leak.'  Much  to  our  regret  the  jacket  was 
found  to  be  in  good  condition,  and  now  it 
was  suggested  to  shut  off  the  gas  by  plug- 
ging the  spraying  jet,  and  drilling  a  smaller 
hole,  which  was  tried  with  perfect  success. 

It  appears  that  the  jet  in  this  carburetor 
had  been  enlarged  by  the  grinding  action 
caused  by  the  stop  jet  screw  which  is 
screwed  down  over  the  spraying  valve 
every  time  the  motor  is  shut  off.  It  is  still 
a  puzzle  to  some  why  a  motor  which  misses, 
owing  to  a  mixture  that  is  too  rich  in  fuel, 
will  continue  to  run.  The  reason  will  read- 
ily be  understood,  I  believe,  from  the  fol- 
lowing : 

Assume  that  the  motor — say  after  crank- 
ing— gets  a  charge  just  weak  enough  to  ex- 
plode. The  explosion  having  taken  place, 
the  motor  is  thereby  accelerated  in  speed, 
and  by  virtue  of  the  greater  suction  a  still 
richer  charge  is  drawn  in  which  now  re- 
fuses to  explode.  The  momentum  of  the 
flywheel,  however,  carries  the  crank  over, 
but  much  slower,  and  this  decrease  in  the 
motor  speed  causes  the  suction  past  the  jet 
to  drop,  so  that  a  smaller  quantity  of  fuel 
is  now  carried  along  by  the  inrushing  cur- 
rent of  air,  giving  a  weaker  mixture,  which 
is  explosive,  but  the  speed  upon  the  ex- 
plosion of  this  charge  again  increases,  with 
the  repetition  of  the  results  mentioned. 

These  characteristic  actions  are  so 
closely  related  to  the  symptoms  of  other 
defects,  namely,  weak  battery,  cracked 
plugs  and  water  leak  in  cylinder,  that  it  is 
no  easy  matter  to  localize  the  fault.  After 
one  has  ascertained  that  the  ignition  is  cor- 
rect he  should  invariably  look  to  his  mix- 
ture before  suspecting  the  other  possible 
troubles. 

POOR   MIXTURE. 

This  fault  is  more  easily  determined,  its 
general  effects  being  more  marked.  The 
motor  is  not  readily  started  without  prim- 
ing, and  when  speeded  up  it  gives  positive 
indications  of  a  slow  burning  mixture  by 
firing  in  the  carburetor,  and  shortness  of 
power  on  grades.  A  motor  seldom  skips 
on  account  of  too  weak  a  charge,  unless  it 
is  highly  speeded  up,  which  causes  the  pop- 
ping already  noted. 

This  back  firing  into  the  carburetor  is 
largely  due,  we  are  told,  to  the  extremely 
slow  burning  of  these  weak  charges,  which 
continue  to  burn  after  the  exhaust  stroke 
is  completed,  and  when  the  inlet  valve  is 
opened  to  admit  a  fuel  charge,  the  charge 
is  ignited  on  its  entrance,  causing  the  back 
firing.  Something  similar  may  occur  when 
the  charge  is  throttled  very  low  and  fails 
to  ignite,  owing  to  its  not  being  sufficiently 
compressed.  The  result  then  is  that  the 
charge  is  ejected  into  the  muffler,  causing 
"muffler  explosions." 

Owing  to  the  slowness  of  combustion  of 
weak  mixtures,  it  is  evident  that  the  spark 


may  be  given  more  lead  without  producing 
knocking. 

In  conclusion  I  desire  to  again  state  that 
compression,  ignition  advance,  throttle  po- 
sition and  motor  speed  are  so  closely  re- 
lated to  carburetor  operation  that  to  con- 
sider the  problem  without  any  attention  to 
these  factors  is  not  studying  it  in  its  en- 
tirety. 


Jet  Carburetors. 

By  J.  S.  V.  BiCKFORD. 

In  designing  and  reasoning  about  carbu- 
retors— or  for  that  matter  any  other  instru- 
ment— it  is  well  to  obtain  as  accurate  a  con- 
ception as  possible  of  the  functions  and 
action  of  the  ideally  perfect  instrument. 

In  the  case  of  a  carburetor  it  is  not  quite 
certain  as  yet  what  the  operation  of  the 
ideal  instrument  is.  It  may  eventually  be 
decided  that  the  carburetor  which  gives  an 
absolutely  uniform  mixture  at  all  speeds  and 
rates  of  flow  is  ideal,  and  whatever  the 
eventual  form  should  be,  I  take  it  that  there 
is  little  doubt  that  progress  has  to  move 
through  this  position  to  any  more  perfect 
form  further  on.  For  if  we  can  once  get  a 
carburetor  which  will  give  a  constant  rich- 
ness of  gas  at  all  rates  of  flow  it  is  quite 
easy  afterward  to  introduce  modifications  to 
allow  for  variations  of  the  mixture  under 
certain  conditions  of  running.  We  will 
therefore  begin  by  considering  the  possibili- 
ties of  designing  a  carburetor  which  shall 
give  a  constant  mixture  at  all  rates  of  feed 
within  its  capacity. 

THEORETICAL  CONSIDERATIONS. 

Firstly,  I  should  like  to  say  that  I  am  not 
much  of  a  believer  in  instruments  supposed 
to  be  designed  on  a  careful  examination  of 
the  rate  of  flow  of  gases  into  a  vacuum ;  that 
is  to  say,  of  course,  if  the  designer  assumes 
any  simple  law  and  designs  his  apparatus  on 
the  supposition  that  it  will  be  followed  in 
all  cases.  The  passages  which  the  air  has  to 
traverse,  not  onJy  in  the  carburetor  itself 
but  in  the  supply  pipes  of  the  engine,  are  so 
tortuous,  as  a  rule,  and  have  so  many  sharp 
turns,  that  it  would  seem  very  improbable 
that  any  simple  law  of  flow  would  hold 
good.  Were  I  about  to  design  a  carburetor 
I  think  I  should  be  inclined,  as  a  preliminary 
experiment,  to  couple  up  an  engine  to  be 
driven  off  the  shop  line  shaft  and  fit  my  ex- 
perimental rigs  on  its  induction  pipe.  I 
should  then  have  a  calibrated  gasoline  meas- 
ure to  supply  my  carburetor,  and  either  as- 
sume that  the  quantity  of  air  flowing 
through  the  machine  would  be  the  full  ca- 
pacity of  the  cylinders  multiplied  by  the 
speed  or  else  apply  a  gas  meter  to  actually 
measure  the  quantity,  or,  perhaps  better 
still,  let  the  exhaust  pipe  deliver  into  a 
measuring  tank.  In  these  preliminary  ex- 
periments I  should  be  measuring  the  relative 
rate  of  flow  of  gasoline  and  air,  only  the 
perfect  mixing  of  the  ingredients  being  a 
matter  for  later  examination.  There  is 
nothing  more  fatal  to  experimental  progress 
than  varying  more  than  one  condition  of  an 
experiment  at  a  time,  and  there  is  nothing 


to  tell  you  whether  an  increase  of  pow^cr  in 
an  actual  engine  following  on  an  alteration 
to  the  carburetor  is  due  to  a  change  in  the 
relative  quantities  of  gasoline  and  air  in  the 
mixture,  or  a  change  in  the  intimacy  of 
that  mixture,  two  entirely  different  thingrs.      ' 

After  this  digression  we  will  return  to  the 
ideal  carburetor,  which  is  to  give  a  uniform 
mixture  at  all  rates  of  flow.  The  ordinary 
jet  carburetor  will  not  do  this — ^how  is  it  to 
be  done? 

LAW  OF  AUTOMATICISM. 

Now  a  general  law  of  mechanical  appa- 
ratus is  that  where  one  part  is  to  vary  ^vith 
changes  in  another  there  must  be  some  con- 
nection from  one  to  the  other,  or,  to  express 
it  differently,  one  part  must  "know"  what 
the  other  is  doing. 

Now    what    is    it    that    the    carburetor 
"knows"?     (I  am  restricting  the  terra  here 
to  just  that  part  of  the  apparatus   round 
the  jet.)    I  think  that  we  must  answer  ''the 
degree  of  vacuum"  and  "the  velocity  of  the 
air."    If  the  instrument  is  a  perfectly  plain 
jet  carburetor,  the  first  of  these  factors  de- 
termines the  whole  of  its  action,  for   the 
amount  of  gasoline  and  air  both  depend  on 
the   degree   of  vacuum,   and   nominally    at 
least  follow  the  same  law  of  flow  at   the 
pressures  we  are  dealing  with.  The  vacuum 
in  a  carburetor  is  probably  very  slight    in 
most  cases.    If  the  air  passage  to  a  single 
cylinder   (or,  for  that  matter,  any  number 
of  cylinders  up  to  four)  motor  having  cyl- 
inders 4^x5  inches  running  at  1,000  revolu- 
tions per  minute    is  i  square  inch,  the  ve- 
locity of  the  air  is  probably  about  200  feet 
per  second,  which  is  a  velocity  due  to  only 
a  difference  of  pressure  of  about  $^2  ounces 
per  square  inch,  and  the  pressure  varies  as 
the  square  root  of  the  speed,  so  that  it  will 
only  be  iH  ounces  at  500  revolutions.    The 
actual  size  of  the  passage  in  a  carburetor 
for  this  size  engine  is  slightly  less  than  this, 
and  the  velocity  is  higher,  but  these  facts 
show  us  the  difficulty  of  constructing  a  sin- 
gle jet  carburetor  for  any  wide  range  of 
speeds,  for  if  it  has  a  practicable  working 
vacuum  at  200  revolutions  it  will  create  a 
vaccum  at  high  speed  which  will  act  as  a 
serious  throttle.    There  is  another  point  to 
consider.   The  velocity  of  cfilux  of  the  gaso- 
line will  probably  follow  a  fairly  constant 
law,    but    it    is    anything   but    certain    that 
the  air  will,  for  it  would  seem  likely  that 
at   higher   vacua  the   velocity   through  the 
passages  leading  up  to  the  carburetor  will 
be  lower  than  it  should  be.     This  may  ac- 
count for  the  known  fact  that  the  mixture 
given  by  a  plain  jet  carburetor  is  richer  at 
high  speeds  than  at  low.   Be  the  cause  how- 
ever what  it  may,  thi-»  is  the  factor  we  have 
to  deal  with,  and  many  and  various  are  the 
means  which  have  been  proposed  for  deal- 
ing with  it. 

EN(}1NE    SPEED    NOT    THE    ONLY    FACTOR. 

Stated  as  above,  the  obvious  remedy  is  to 
interconnect  the  governor  with  the  car'  1- 
retor  to  give  more  air  at  high  speeds,  d 
were  the  engine  always  run  on  a  full,  1  t, 
throttle,  this  would  do  quite  well;  br  . 

pose,    in    one   case,    the    engine   is 
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with  the  throttle  closed  down,  so  that  only 
one-half  full  charge  is  taken  at  500  revolu- 
tions, and  the  next  minute  a  hill  is  encoun- 
tered and  the  throttle  being  opened  the 
speed  remains  constant.  As  far  as  the  gov- 
ernor "knows**  the  conditions  are  unaltered, 
and  it  consequently  keeps  the  carburetor 
adjustment  copstant,  whereas  twice  the  gas 
is  now  being  made.  Obviously,  therefore, 
from  this  point  of  view  the  speed  of  the  en- 
gine is  no  good  for  our  purpose,  the  only 
variable  being  the  quantity  of  air  going 
through  the  carburetor  and  that  in  conse- 
quence of  the  increased  vacuum.  The  same 
remark  applies  to  Napier's  hydraulic  gov- 
ernor, though  it  seems  to  work  well.  In  this 
case  it  is  probably  modified  by  special  air 
ports  in  the  throttle  valve. 

The  only  other  item  which  changes  with 
the  quantity  of  mixture  passing  through 
the  carburetor  is  the  back  pressure  in  the 
silencer,  which  has  been  proposed  by  the 
Wolseley  Company  and  tried,  but  (I  be- 
lieve) abandoned. 

We  are  therefore  left  with  only  the 
vacuum  in  the  carburetor  to  deal  with. 

As  we  have  seen  that  the  proportion  of 
air  and  gasoline  do  not  remain  uniform  at 
different  velocities,  it  is  at  least  likely  that 
the  change  of  proportion  follows  no  sim- 
ple law,  and  it  was  in  recognition  of 
this  apparently  that  the  Krebs  carburetor 
was  designed.  In  this  instrument  the  pres- 
sure acts  on  a  diaphragm  which  opens  addi- 
tional air  ports.  It  is  obvious  that  by  not- 
ing the  deflation  of  the  diaphragm  at  differ- 
ent speeds  and  simultaneously  noting  the 
opening  of  the  auxiliary  regulator  (set  by 
hand  for  this  time),  it  is  perfectly  possible 
to  so  combine  these  two  sets  of  facts  that 
the  change  of  one  shall  produce  the  cor- 
responding change  in  the  other.  It  seems, 
however,  that  in  practice  this  carburetor  is 
rather  complicated  to  work,  and  that  a 
cnider  instrument  would  do  the  work  quite 
as  well.  At  any  rate  it  has  not  come  into 
use  to  any  large  extent,  though  modifica- 
tions of  it  are  used  by  Crossley  and  on  the 
Germain  car. 

SUPPLEMENTARY  AIR  VALVES. 

The  most  common  method  in  use  today 
for  rendering  the  mixture  of  vapor  and  air 
supplied  by  a  jet  carburetor  more  constant 
is  the  insertion  of  a  small  inlet  valve  in 
the  mixture  pipe,  and  this  is  now  becoming 
almost  universal.  It  is  cheap  to  make  and 
very  little  liable  to  derangement,  some  pat- 
terns of  this  valve  being  on  the  market  at 
as  low  a  figure  as  $3.  Such  a  carburetor  is 
quite  satisfactory  for  engines  of  moderate 
power,  but  it  seems  to  me  that  they  leave 
something  to  be  desired  for  large  engines, 
which  are  wanted,  on  occasion,  to  run  at 
very  low  speeds  with  next  to  no  load.  It 
will  be  an  interesting  inquiry  what  are  the 
conditions  to  be  satisfied  by  such  an  instru- 
ment 
^  '-'=<:  instance  the  designer  would 

the  maximum   and  mini- 
second  permissible  on 
t  being  fixed  by  the 
^ssary   t-       -/^i-in/^e 


the  velocity,  and  on  the  other  by  the  fall 
of  the  velocity  of  the  air  to  a  point  too 
low  to  vaporize  the  gasoline.  In  the  pres- 
ent case  we  shall  have  to  assume  these  data 
and  argue  on  them,  as  I  have  no  data  in 
my  possession  to  go  on.  This  course  has 
not  as  many  objections  as  at  first  sight  ap- 
pears to  be  the  case,  as  the  error,  if  there 
be  one,  will  only  be  one  of  degree  and  not 
of  kind. 

Let  us  then  assimie  that  the  maximum 
back  pressure,  or,  to  be  more  correct, 
vacuum,  permissible  is  2  pounds  per  square 
inch,  and  the  minimum  velocity  to  properly 
vaporize  and  spray  the  gasoline  that  due 
to  a  pressure  of  4  ounces  per  square  inch. 

I  do  not  think  that  it  is  really  safe  to  go 
much  below  the  latter  figure,  though  there 
are  certainly  engines  working  with  a  lower 
velocity,  but  my  experience  with  heavy  oil 
burners  teaches  me  that  the  spraying  effect 
of  pressures  below  this  amount  is  inconsid- 
erable. The  velocities  given  by  the  two 
pressures  are  480  and  170  feet  per  second, 
respectively — let  us  say  approximately  as 
three  is  to  one. 

VARIATION  IN   DEMAND  OF  CHARGE. 

Further,  let  us  assume  that  the  engine  is 
required  to  run  from  full  load  at  1,200  r. 
p.  m.  to  no  load  (except  the  friction,  which 
would  probably  amount  to  one-seventh  the 
maximum  power  at  the  given  speed)  at  200 
revolutions;   or,   in  other  words,   the  car- 
buretor has  to  supply  a  perfect  mixture  in 
quantities,  varying  between  one  and  forty- 
two  (six  times  the  speed  and  seven  times  the 
load)  ;  that  is  to  say  at  200  revolutions  the 
engine  is  using  i  cubic  foot  of  gas  per  sec- 
ond, while  it  will  be  using  42  cubic  feet  at 
1 ,200  revolutions  and  full  power.   Immediately 
the  problem  is  placed  like  this,  the  difficul- 
ties are  apparent.     We  see  above  that  it  is 
doubtful  whether  we  can  obtain  a  variation 
of  more  than  one  to  three  in  one  mixing 
nozzle,  and  even  if  we  run  the  vacuum  up 
to  a   dangerous  limit,  even  7  pounds  per 
square  inch,  we  should  only  get  a  velocity 
about   double  that  given,   i.   e.,   about  900 
feet    per    second,    and    we    are    not    much 
nearer,    as    we     should     require    our    car- 
buretor to  work  at  a  lower  limit  of  22  feet 
per  second,  or  that  due  to  a  pressure  of 
something   like    one-sixteenth    inch    water 
gauge.     Our  calculations   will  be  in   some 
measure  modified  by  the  fact  that  a  richer 
mixture  is  produced  at  the  higher  pressure, 
and  an  additional   supply  of  air  becoming 
necessary,  a  greater  total  supply  of  mixture 
is   produced   at   this   pressure,   so   that   we 
may  possibly  obtain,   within   the   limits   of 
pressure    selected,    a    variation    of    one    to 
four,  but  this  is  not  great  help  to  us.  as  to 
obtain  the  variation  demanded  by  our  en- 
gine we  should  have  to  use  ten  mixing  noz- 
zles and  jets.     Is  it  possible  then  to  vary 
our  conditions?     Would  it  be  possible  to 
work  with   a  lower  velocity  than   that  se- 
lected?     In    my    own    experience    I     have 
found    that   a    heavy   oil     burner    can     be 
worked  down  as  low  as  i  inch  water  pres- 
sure, but  the  connection  between  the  two 
is  not  very  complete,  as  this  was  a  burner 


in  which  the  oil  was  blown  on  to  a  broken 
brick  floor,  and  the  flame  so  produced 
blowpiped  by  further  air  supply,  so  that 
spraying  was  not  necessary.  If,  however, 
it  were  found  to  be  possible  to  work  with 
a  velocity  due  to  a  pressure  .of  i  ounce  per 
square  inch,  or  about  85  feet  per  second 
(60  miles  per  hour),  we  should  then  have 
a  variation  in  one  nozzle  between  480  and 
85,  or  as  one  is  to  five,  which  would 
still  require  eight  nozzles  to  work  the  en- 
gine, but  if  we  make  the  same  allowance 
as  before  for  the  air  introduced  by  the  ad- 
ditional air  valve,  our  variation  migjht  be 
brought  up  to  one  to  seven,  and  the  num- 
ber of  nozzles  reduced  to  six.  I  hardly 
think  that  this  would  be  a  practicable  car- 
buretor, though  it  might  be  possible  to  al- 
low to  use  four  nozzles. 

MULTIPLE   NOZZLES. 

With  four  nozzles  each  nozzle  would  have 
to  be  capable  of  a  variation  in  supply  in  the 
ratio  of  one  to  ten,  and  allowing  for  the  ad- 
ditional air  valve,  this  might  be  reduced  to  a 
ratio  of  air  velocity  of  one  to  eight,  or  with 
a  higher  limit  as  before,  480  feet  per  second 
(the  velocity  rises  so  slowly  with  increased 
pressure  that  nothing  is  to  be  gained  by  try- 
ing to  increase  the  higher  velocity),  our 
lower  limit  would  fall  to  60  feet  per  second, 
or  that  due  to  one-half  ounce  per  square 
inch.  Whether  a  carburetor  will  work  effi- 
ciently at  this  pressure  remains  to  be  proved. 

If  the  engine  had  four  cylinders  with  a 
total  capacity  of  500  cubic  inches  (approxi- 
mately 40  horse  power)  at  1,200  r.  p.  m.,  it 
would  require  10,000  cubic  inches  per  second 
of  mixture,  and  at  480  feet  per  second  one 
square  inch  orifice  will  pass  480  x  12  cubic 
inches  per  second,  so  that  we  should  require 
a  total  cross  sectional  area  of  our  four  noz- 
zles of  •  =  1.6  square  inch  or  .4 
480x12  ^ 

square  inch  each.  Allowing  for  the  addi- 
tional air  valves  this  would  be  still  further 
reduced  to  possibly  .35,  giving  a  minimum 
diameter  of  five-eighth  inch  for  the  four 
jet  nozzles  of  a  40  horse  power  engine. 

We  have  now  to  consider  how  these  four 
jets  are  to  be  controlled  so  that  each  will 
come  into  operation  in  its  turn.  Suppose, 
in  the  first  instance,  that  we  fit  each  nozzle 
with  an  ordinary  mushroom  valve  con- 
trolled by  a  spring.  Obviously,  when  the 
pressure  rises  to  such  a  point  that  this  valve 
on  the  second  jet  (say)  begins  to  lift,  air 
will  only  leak  through  it,  and  there  will  not 
be  sufficient  force  of  air  or  vacuum  to  produce 
a  flow  of  gasoline,  so  that  this  jet  for  a  time 
will  act  only  as  an  auxiliary  air  inlet,  which 
is  not  what  is  wanted.  The  arrangement 
would  be  improved  by  using  a  very  long 
spring  on  this  control  valve,  which  would 
require  approximately  the  same  force  to^ 
move  it  at  any  point  of  its  compression 
within  the  limits  necessary,  but  this  would 
only  be  a  mitigation  of  the  evil.  I  believe, 
however,  that  the  trouble  could  be  overcome 
with  a  flap  door  controlled  by  a  spring 
on  a  short  arm,  as  shown  in  Fig.  i.  If 
this    door   valve   be   supposed   to   be   oper- 
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ated  not  so  much  by  the  saction  pres- 
sure as  the  pressure  due  to  the  air  velocity 
the  pressure  on  it  will  remain  sensibly  con- 
stant (per  square  inch  exposed)  as  it  opens, 
but  the  virtual  area  exposed  will  diminish 
as  the  sine  of  the  angle  of  opening,  but  it 
will  be  seen  that  the  arm  through  which  the 
spring  acts  also  diminishes  according  to  the 
same  law,  and  if  the  spring  be  lon^  enough 
to  retain  a  sensibly  constant  tension  through 
the  amount  of  extension  necessary  the  pres- 
sure and  resistance  would  remain  constant, 
and  the  door  would  open  wide  for  the 
slightest  increase  of  pressure  or  velocity. 
We  are,  however,  making  a  rather  wide  as- 
sumption in  supposing  that  the  pressure  on 
the  door  when  closed  will  be  no  more  than 
when  it  is  partly  open,  and  if  this  should 
be  found  not  to  hold  good  the  whole  ap- 
paratus would  fail.  There  is  yet  another 
method  available,  however. 

First  it  must  be  noted  that  when  the 
throttle  is.  wide  open  the  only  variation  in 
the  quantity  of  mixture  passing  the  carbu- 
retor is  that  due  to  the  change  of  velocity 
due  to  load,  and  we  have  already  seen  that 
a  variation  in  a  given  jet  in  the  ratio  of 
one  to  eight  is  permissible,  which  would 
permit  the  engine  speed  to  fall  from  1,200 
to  150  under  the  influence  of  the  load,  with- 
out seriously  affecting  the  mixture,  pro- 
vided the  throttle  is  at  the  open,  and  we 
only  require  a  reduced  number  of  jets 
when  the  throttle  comes  into  action.  Here, 
then,  is  our  solution  of  the  difficulty.  The 
throttle  must  so  operate  as  to  bring  jet  af- 
ter jet  into  action.  I  am  not  now  engaged 
in  describing  the  construction  or  design 
of  any  given  carburetor,  so  it  will  not  be 
necessary  to  show  how  this  can  be  done; 
but  many  ways  will  occur  to  any  designer, 
as  for  instance  a  long,  cylindrical  valve, 
with  a  slot  opposite  each  jet  nozzle,  these 
slots  differing  in  length,  but  beginning  on 
one  axial  line.  The  jet  opposite  the  long- 
est slot  would  first  be  uncovered,  and  all 
the  rest  in  succession. 

CONTINUITY  OF  VARIATION. 

We  have  then  got  a  four  jet  carburetor, 
with  the  throttle  opening  jet  after  jet  as 
required,  and  we  now  have  to  examine  the 
arrangement  of  the  auxiliary  air  inlet 
valves.  Obviously  one  valve  will  not  do, 
for  if  it  be  proportioned  to  the  whole  four 
jets  in  operation  at  once,  it  will  either  not 
act  at  all  when  only  one  is  in  use  or  will 
flood  the  engines  with  free  air,  according 
to  the  point  it  is  connected  at,  besides 
which  there  are  difficulties  in  the  way  of  so 
connecting  up  a  single  valve  that  it  will  not 
act  as  a  short  circuit  from  one  jet  to  the 
next  and  so  forth,  and  as  far  as  I  can  see 
if  we  are  to  use  an  auxiliary  air  supply  a 
valve  must  be  applied  to  each  nozzle.  It 
already  follows  as  a  necessity  from  our 
throttle  design  that  each  jet  must  deliver 
into  a  separate  mixing  chamber,  otherwise 
we  could  not  cut  off  one  only,  and  it  is  on 
this  mixing  chamber  that  the  auxiliary  air 
valve  must  go.  We  have  therefore  added 
the  automatic  auxiliary  air  mechanism,  and 
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Fig.  I. 

if  our  assumed  data  are  correct  we  have  an 
instrument  which  will  give  a  sensibly  con- 
stant mixture  at  all  rates  of  delivery  within 
its  capacity  and  having  a  range  in  the  ratio 
of  I  to  40.  But  it  is  not  certain  that  this 
is  quite  desirable;  it  may  be  advisable  to 
slightly  weaken  the  mixture  as  the  throttle 
comes  into  action. 

WEAKENING    THE    MIXTURE    WITH    INCREASE 
IN  LOAD. 

Consider  first  one  jet  chamber  alone 
(Fig.  2).  If  we  add  air  to  the  mixing 
chamber  A,  the  only  effect  will  be  that  the 
auxiliary  air  valve  will  close,  and  we 
shall  just  change  the  auxihary  for  the 
manual  valve,  which  will  do  us  no  good. 
If,  on  the  other  hand,  we  introduce  the  air 
beyond  the  throttle  valve,  we  shall  have 
trouble  with  a  four  jet  carburetor,  for 
when  it  is  throttled  down  to  one  jet  the 
auxiliary  air  valve  will  be  at  its  widest 
open  or  as  it  ought  to  be  for  all  four  jets 
in  action.  I  am  assuming  that  the  weaken- 
ing of  the  mixture  must  not  proceed  be- 
yond a  certain  point,  and  that  only  a  cer- 
tain proportion  of  additional  air  must  be 
added.  If  this  is  not  fulfilled  we  shall 
reach  a  point  where  the  mixture  is  not  ex- 
plosive, and  waste  gasoline. 

What  then  are  the  conditions  which  have 
to  be  fulfilled?  In  any  one  jet  chamber 
there  must  be  no  change  of  vacuum  by 
opening  the  manual  air  valve,  hence  the 
only  thing  which  can  be  done  is  to  weaken 
the  mixture  entering  the  mixing  chamber. 
How  is  this  to  be  done?  It  is  not  practica- 
ble to  open  the  throat  of  the  nozzle  wider, 
though  it  might  possibly  be  feasible  to 
have  a  cone  in  the  nozzle  and  withdraw  it, 
thus  virtually  increasing  the  size  of  the 
throat  (B,  Fig.  2),  but  I  believe  that  there 
is  a  still  better  way  than  this.  If  the  neck 
of  the  nozzle  be  parallel  for  a  short  dis- 
tance, and  the  jet  placed  at  the  outer  end 
of  the  parallel  portion  (C,  Fig.  2),  and  if 
we  drill  a  series  of  holes  D  inside  the  jet  in 
the  nozzle  and  introduce  air  here,  it  seems 
to  me  that  we  shall  not  have  increased  the 
net  size  of  the  throat  or  neck,  but  we  shall, 
so  to  speak,  short  circuit  some  of  the  air 
past  the  jet,  so  as  to  reduce  the  vacuum  at 
the  jet  and  thus  reduce  the  gasoline  sup- 
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It  is  worthy  of  note  that  the  latest  Mer- 
cedes carburetor,  of  the  multiple  jet  type, 
is  based  upon  the  invention  of  an  American 
automobile  engineer,  vi  ki': 

connected  with  the  Da 
Company.  The  nmp 
American  patent  is  /: 


ply  without  altering  the  vacuum  in  the  mix 
ing  chamber  A. 

INTERCONNECTION    OF    THROTTLE     AND    EXTRA 
AIR  VALVE. 

The  last  thing  we  have  to  consider  is  the 
arrangement  of  the  throttle  valve  to  oper- 
ate both  the  four  nozzles  and  the  auxiliary 
manual  air  supply.     We  have  already  seen 
how  the  nozzles  are  controlled  by  the  cyl- 
indrical valve  E,  and  to  control  the  manual 
air  supply  I  would  suggest    (many  simpler 
ways  could  no  doubt  be  found)    a    second 
parallel  cylindrical  valve  coupled   up  with 
a  coupling  rod  (like  a  locomotive  side  rod) 
to  the  throttle.    This  second  valve  would  be 
provided  with  slots  uncovering   the  auxil- 
iary air  supply  when  the  slot  in  the  other 
valve   covering   the   nozzle    had    closed    a 
predetermined  amount;  further,    the  open- 
ing might  be  quite  sudden,  for  the  suction 
on  the  auxiliary  air  would  be  the  same  as 
that  on  the  nozzle  itself,  and  if  the  auxil- 
ary  air  holes  in  the  throat  were  propor- 
tioned by  experiment  to  give   a   definitive 
weakened    mixture,    then    as    soon    as   the 
auxiliary  air  was  turned  on  this  weakened 
mixture  would  be  supplied.    That  is  to  say, 
each   nozzle   would   supply  two    grades  of 
mixture,  and  two  only,  a  rich  and  a  weak. 

Another  difficulty  crops  up  here — that  the 
total  mixture  to  the  engine  will  be  richer 
under  the  influence  of  the  throttle  when 
four  jets  are  just  in  use  than  with  any  les- 
ser number,  because  auxiliary  air  will  only 
be  supplied  to  number  four,  the  other  three 
supplying  rich  gas,  so  that  where  four  noz- 
zles were  just  in  use  we  should  have  one  I 
nozzle  supplying  weak  gas  and  three  rich, 
and  the  average  be  much  richer  than  where 
only  the  one  nozzle  was  in  use,  and  that  , 
throttled.  This  problem,  if  it  is  worth 
solving,  I  will  leave  to  my  readers. 

CONCLUSION. 

To  sum  up,  we  see  that  imder  certain 
postulated  conditions  we  have  been  led  to 
presume  that  the  best  practicable  carburetor 
for  a  four  cylinder  engine  will  have  four 
gasoline  jets  and  four  air  inlets  to  corrc-  ' 
spond;  each  nozzle  will  deliver  into  a  sep- 
arate small  chamber  from  which  the  outlet 
to  the  gas  pipe  will  be  controlled  by  the 
throttle  so  arranged  as  to  open  them  in 
turn.  Each  mixing  chamber  will  have  a 
small  automatic  auxiliary  air  valve,  and  in 
addition  to  this  the  mixture  will  be  weak- 
ened by  additional  air  supplied  by  a  valve 
interconnected  with  the  throttle  valve,  and 
delivering  air  to  the  throat  of  the  vena 
contracta  nozzle  between  the  mixing  cham- 
ber and  the  jet.  That  our  argument 
is  fairly  sound  is  perhaps  proved  by  the 
fact  that  the  latest  Mercedes  engines  are 
fitted  by  a  four  jet  carburetor  controlled  by 
the  throttle. 
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Compression. 

By  L.  E.  French. 
In  designing  a  gasoline  motor,  one  of  the 
first  things  to  be  considered  is  the  com- 
pression pressure,  since  this  must  be  de- 
cided upon  before  the  engine  proportions 
can  be  definitely  determined. 

VARIABLE  CONDITIONS. 

There  are  naturally  many  variable  condi- 
tions which  affect  the  compression  during 
the  operation  of  an  engine.  The  initial 
pressure  changes  with  the  speed,  and  the 
heat  interchange  per  stroke  between  the 
metal  walls  and  the  gas  also  changes  with 
the  speed.  Moreover,  the  proportion  of 
gasoline  vapor  which  is  mixed  with  the 
air  changes  the  compression  pressure,  as 
will  be  shown  later. 

THEORY. 

Before  determining  the  pressure  in  terms 
of  the  percentage  clearance,  it  will  be  neces- 
sary to  understand  a  few  of  the  funda- 
mental thermo-dynamic  principles  underly- 
ing the  subject.  There  seems  to  be  a  ten- 
dency on  the  part  of  some  of  the  so  called 
"practical  men"  to  scoff  at  anything  called 
theoretical.  A  gentleman  of  this  class  re- 
cently designed  an  unusually  large  steam 
engine,  in  which  the  crank  shaft  twisted  off 
the  first  time  the  machine  started  Five 
minutes*  calculation  would  have  saved  hun- 
dreds of  dollars.  Several  cases  have  re- 
cently come  to  my  attention  in  which  de- 
signers of  gasoline  engines  have  been  cal- 
culating their  compression  by  erroneous 
methods,  coming  out  with  values  containing 
errors  of  from  50  to  25  per  cent  It  is  there- 
fore advisable  to  learn  something  of  the 
theoretical  before  attempting  the  practical. 

A  perfect  gas  follows  the  law : 

FV=wRT (i) 

where  P  is  the  absolute  pressure  in  pounds 
per  square  foot,  V  the  volume  in  cubic  feet, 
IV  the  weight  in  pounds,  T  the  absolute 
temperature  in  degrees  Fahrenheit  and  R  is 
a  constant  depending  upon  the  nature  of  the 
gas. 

Gas  may  be  compressed  in  a  cylinder  in 
an  infinite  number  of  ways,  but  there  are 
four  special  cases  worth  considering  sep- 
arately. If  the  volumes  are  plotted  as  ab- 
scissas, and  pressures  as  ordinates,  the  con- 
ditions may  be  represented  graphically  as 
in  Fig.  I.  The  line  i — 2  represents  com- 
pression at  (Constant  pressure.  Referring  to 
equation  (l),  we  see  that  under  these  con- 
ditions the  volume  varies  directly  as  the 
temperature.  The  curve  2 — 4  represents 
compression  at  constant  volume,  and  the 
pressure  then  varies  directly  as  the  tempera- 
ture. If  the  temperature  is  kept  constant 
throuKhout  the  stroke,  equation  (i)  shows 
us  that  the  product  of  the  pressure  and  the 
volume  is  a  constant,  PV  =  C.  If  Pi  and 
Vi  =  thc  pressure  and  the  volume  at  the 
nnint  I  and  Pi  and  V«-the  pressure  and 
mc  at  the  point  3,  then  PxVi  =  C  = 
Vi  =  Ps  Va,  which  is  true  for  any 
■:  curve.  This  constant  temper- 
-hich  i^    'n.wn  at  1—3,  is,  with 


equal  weights,  also  a  constant  heat  curve, 
and  is  known  as  the  isothermal. 

If  there  is  no  interchange  of  heat  be- 
tween the  gas  and  the  confining  walls  dur- 
ing the  compression  the  curve  is  called 
adiabatic  Such  a  curve  is  shown  at  i — 4, 
Fig.  I.  Although  there  is  no  transfer  of 
heat,  as  such,  during  the  compression,  the 
pressure,  volume  and  temperature  are  all 
changing,  and  the  quantity  of  heat  in  the 
gas  is  also  changing  throughout  the  stroke. 
This  is  because  the  work  which  is  being 
done  upon  the  gas  appears  in  the  form  of 
heat  in  the  gas  itself,  and  as  no  heat  is  lost 
to  the  walls,  the  quantity  of  heat  in  the  gas 
during  the  compression  constantly  increases. 
By  a  simple  mathematical  derivation  from 
the  first  law  of  thermodynamics,  it  may  be 
shown  that  the  curve  has  the  form  p  v^  = 
constant  or  p^  y/  =  P4  V/ »  where  y  is  the 
ratio  of  the  specific  heat  at  constant  pres- 


der  to  simplify  matters  we  have  used  one 
scale  at  the  top.  The  nine  lines  across 
the  curve  correspond  to  nine  initial  pres- 
sures, ranging  from  7  pounds  abs.  up 
to  atmospheric.  Taking  the  same  case 
as  before,  we  run  from  30  per  cent,  up 
to  the  curve,  then  horizontally  to  the  10 
pound  line,  and  then  vertically  to  the  up- 
per scale,  where  the  pressure  is  found  to 
be  80  pounds  abs.  If  Pi  had  been  15 
pounds  abs.  P»  would  have  been  120 
abs.  It  is  thus  quite  simple  to  ob- 
tain Pa  when  the  percentage  clearance  is 
known,  or  to  obtain  the  percentage  clear- 
ance necessary  to  produce  a  given  compres- 
sion Pj. 

The  calculation  of  Pi  by  formula  is  also 
quite  simple.    Starting  with  the  expression 

PiV,»=P,V,-orP,  =  P,[XlJ  "     (^) 

let  C  =  the  percentage  clearance  and  Vi — ^Va 
the    displacement,    then   Vi  =  C  ( Vi  —  Va)  = 

CVi  -.  CV,;  V,  (I  +  C)  =  CVi  Va  =  ^_^^ 

Substituting  this  value  of  Va  in  equation 
(a),  we  have 


Fig.  I. 
sure  to  the  specific  heat  at  constant  volume. 
For  air  y  is  equal  to     -^=  '^^-  =  i  at 

•^       ^  c,     .169     '•^'• 

Many  other  curves  are  of  the  form  PV°= 
constant    In  the  isothermal  n  =  i. 

PERCENTAGE  CLEARANCE. 

The  clearance  is  shown  in  Fig.  i.  If  i 
and  2  are  the  positions  of  the  piston  at  dead 
centres,  Va  is  the  clearance  volume  and  Vi 
the  total  volume.  Then  Vi  —  Va  is  the  dis- 
placement. 

— ?^°^  =  the  percentage  clearance. 

DETERMINING  THE  COMPRESSION. 

The  final  compression  pressure  may  be~ 
easily  and  quickly  determined  by  means 
of  the  curve.  Fig.  2,  which  was  kindly 
drawn  for  the  purpose  by  W.  M.  Davis. 
Suppose  that  an  air  compressor  has  30 
per  cent,  clearance,  and  that  the  pressure 
at  the  beginning  of  the  stroke  is  10 
pounds  per  square  inch  absolute.  Run- 
ning from  30  per  cent,  to  the  upper  curve 
and  then  over  to  the  scale  at  the  left  it  is 
seen  that  the  pressure  at  the  end  of  the 
stroke  is  80  pounds  absolute  or  65  pounds 
gauge.  The  initial  pressure  Pi  varies, 
however,  in  different  machines  and  at 
different  speeds,  and  it  is  necessary  to 
allow  for  this.  Nine  or  ten  scales  for  Pi 
might  be  provided  at  the  left,  but  in  or- 


..=p,[|J=P,[-^7 


(2) 


Let 


=  K,  then  Pa  =  PiKn  where  Pa  is 


i-hC 
C 

the  abs.  pressure  after  compression  in 
terms  of  the  initial  pressure  (abs.)  and 
the  per  cent,  clearance.  It  will  be  noted  in 
Fig.  2  that  K  is  plotted  to  the  right  Pa  in 
each  case  is  equal  to  the  proper  value  of  K" 
multiplied  by  Pi.  Running  from  the  per 
cent  clearance  to  the  curve  and  then  to  the 
scale  at  the  right,  the  value  of  K"  is  ob- 
tained. 

MODIFYING  CONDITIONS. 

In  working  out  the  curve.  Fig.  2,  it  was 
desired  to  obtain  results  which  were  not 
only  unchanging  but  absolutely  accurate. 
The  upper  curve  is  therefore  drawn  for 
pure  air,  compressed  adiabatically.  Two 
other  conditions  affect  the  results,  as  ex- 
plained above,  when  the  engine  is  in  opera- 
tion, so  that  a  correction  is  necessary  when 
it  is  desired  to  find  the  compression  under 
running  conditions.  A  value  for  n  has  been 
worked  out  from  actual  indicator  cards  and 
should  give  quite  close  results,  for  although 
it  represents  a  special  case,  the  variation  in 
different  engines  will  not  be  sufficient  to 
impair  the  results  for  practical  purposes. 

The  following  citation  is  taken  from 
Wood's  "Thermodynamics,  Heat  Motors 
and  Refrigerating  Machines." 

EXPANSION   AND  COMPRESSION   CURVES. 

"Since  there  is  a  flow  of  heat  from  the 
working  substance  to  the  water  jacket  and 
the  reverse,  the  curves  will  not  be  strictly 
adiabatic,  neither  will  they  be  isothermal. 
Their  character  may  be  more  accurately  de- 
termined from  a  study  of  the  actual  dia- 
gram. Assuming  that  they  follow  the  law 
PV°  =  const,  Messrs.  Brooks  and  Stew- 
art   found    for    the    expansion    curve    that 
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w  =  1.363,  and  for  the  compression  curve 
«  =  i-335-  Professors  Ayrton  and  Perry,  by 
a  less  accurate  experiment,  found  for  the 
expansion  curve  n  =  1.479,  and  for  the  com- 
pression curve  n  =  1.304.  These  results  show 
that  it  is  much  more  nearly  adiabatic  than 
isothermal.  The  value  of  y  used  in  our 
analysis  should  be  less  than  1.41  (the  value 
for  air),  because  the  presence  of  the  hydro- 
carbon of  the  mixture  will  reduce  the  ratio 
of  the  specific  heats;  but  since  the  quantity 
of  air  predominates,  we  may  in  the  absence 
of  actual  measurements  use  1.41.  Air  be- 
haves so  nearly  like  a  perfect  gas  that  this 
value  would  be  practically  constant,  even 
for  the  highest  temperatures,  if  the  expan- 
sion were  adiabatic." 
With  the  value  of  n  as  determined  by  ex- 


ficiency  is  increased,  hence  the  higher  the 
compression  the  higher  the  efficiency  of  the 
engine. 


Spark  and  Throttle  Control. 

By  a.  L.  B. 
A  glance  at  some  of  the  new  models 
shows  some  interesting  tendencies  as  re- 
gards the  devices  for  controlling  the 
throttle  and  the  time  of  ignition.  The 
tendency  is  distinctly  to  employ  separate 
levers,  usually  mounted  upon  the  steering 
wheel,  to  perform  these  two  functions.  A 
small  number  of  makers,  however,  em- 
ploy only  one  lever  to  control  both  the 
throttle  and  the  spark.  The  principal 
objection  against  this  arrangement  is  that 
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will  give  results  as  accurate  as  necessary 
for  the  purposes  of  designing.  The  lower 
curve  is  for  an  engine  mixture,  and  is  the 
one  to  be  used  to  determine  the  compres- 
sion under  operating  conditions. 

EFFICIENCY. 

The  actual  efficiency  of  a  gasoline  en- 
gine, according  to  Reeve,  though  less  than 
the  theoretic,  is  very  closely  proportional  to 
it.    The  latter  is  given  by  the  expression 
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where  Px  is  the  initial  pressure  and  P2  the 
pressure  at  the  end  of  compression.  Let 
P,-"'*    be    constant    and    call    it    M.      Then 

M 

E  =  I  — -  -^^^ .     It  may  be  seen  at  a  glance 

from  this,  that  as   P2  is  increased  the  ef- 


it  is  impossible  to  open  the  throttle  with- 
out simultaneously  advancing  the  spark. 
The  difficulty  arises  in  ascending  a  hill,  or 
in  going  through  a  very  sandy  stretch, 
when  it  is  desirable  to  open  the  throttle 
to  obtain  the  full  power  of  the  engine, 
but  when  the  time  of  ignition  should  not 
be  advanced,  owing  to  the  slow  speed  of 
the  motor.  But  as  it  is  impossible  to 
sufficiently  open  the  throttle  without  at 
the  same  time  advancing  the  spark,  a  pro- 
nounced knocking  is  the  result,  as  is  al- 
ways the  case  when  the  spark  is  too  far 
advanced. 

A  very  excellent  way  of  doing  away 
with  one  of  these  control  levers,  which 
is  a  comparatively  new  idea,  is  employed 
on  a  few  cars.  This  latter  method  con- 
sists in  having  the  time  of  ignition  con- 
trolled by  a  governor.  Some  claim  that 
it  is  practically  impossible  to  adjust  such 
a  governor  so  that  the  time  of  ignition 
will  be  correct.  In  point  of  fact  it  is  ex- 
tremely difficult,  but  it  is  doubtful  if  many 
drivers  are  able  to  control  the  spark  by 
hand  with  anywhere  near  the  same  ac- 
curacy that  it  can  be  regulated  by  a  me- 


chanical governor.  The  only  other  ob- 
jection against  this  method  is  that  it  re- 
quires some  additional  lever,  or  other 
arrangement,  if  the  motor  is  to  be  started 
from  the  seat  without  cranking,  but  it  is 
but  a  comparatively  simple  matter  to  fit 
such  an  arrangement  to  a  car  using  a  me- 
chanically governed  spark.  There  is  no 
doubt  that  this  system  has  a  great  deal  of 
merit,  and  it  is  not  unlikely  that  a  more 
general  adoption  of  it  will  be  seen  by  an- 
other year. 

LOCATION  OF  CONTROL  LEVERS. 

But,  as   stated  before,  by  far  the    most 
common  form  is  that  in  which  two  levers 
mounted   upon   the   steering  apparatus    are 
employed.     In  a  few  cases  these  levers  are 
located  on  the  steering  column  below   tlie 
wheel,  but  the  general  practice  seems  to  be 
to  place  them  on  top  of  the  wheel  where 
they  are  more  easily  accessible.    The  levers 
are  sometimes  placed  on  a  sector  which  re- 
volves with  the  steering  wheel  and  there- 
fore turn  with  it,  and  sometimes  they  move 
over  a  stationary  sector,  and  are  hence  al- 
ways in  the  same  relative  position  to   the 
driver,    no    matter    in    what    position    the 
steering  wheel  may  be.     This  difference  is 
more  a  matter  of  taste  than  anything  else, 
as  every  driver  is  usually  in  favor  of  the 
arrangement  with  which  he  is  the  most  fa- 
miliar.    The   stationary   sector   is,    if   any- 
thing, the  simpler  and  easier  method,  and 
has  been  adopted  by  a  few  concerns  who 
have   previously   been    using   the   revolving 
sector. 

A  very  novel  arrangement  of  the  spark 
lever  is  seen  on  two  of  the  new  models. 
Usually  both  spark  and  throttle  levers  re- 
volve, one  just  outside  the  other,  on  the 
same  axis  as  the  wheel,  but  in  these  two 
cases  the  spark  is  controlled  by  a  small 
vertical  lever  moving  in  a  vertical  plane  and 
perpendicular  to  the  wheel.  It  is  claimed 
by  those  who  have  used  it  to  be  a  very  con- 
venient arrangement,  but  this,  too,  is  merely 
a  matter  of  taste  and  is  not  likely  to  be 
very  generally  adopted. 

THE    ACCELERATOR    PEDAL. 

It  is  gratifying  to  see  the  large  number 
of  cars  which  are  now  using  a  foot  throttle 
or   accelerator   in   addition   to   the    regular 
hand  throttle.     A  few  are  still  opposed  to 
this  additional  foot  lever,  but  they  are  for 
the  most  part  those  who  have  never  driven 
cars    so   equipped.      In   changing   gears,   by 
using  the  foot  throttle  to  obtain  the  neces- 
sary momentum  before   shifting,   it  is  pos- 
sible, by  simply  releasing  the  pressure  of  the 
foot,  to  bring  the  engine  speed  much  nearer 
to  the  point  which  the  speed  of  the  car  and 
the  new  gearing  require,  than  when  a  hand 
throttle  has  to  be  used.     And  in  running  a 
car  through  a  crowded   street,  or  over  an 
exceptionally  rough  road,  when  it  is  essen- 
tial to  have  both  hands  firmly  on  the  rim 
of  the  wheel,  a  foot  throttle  is  certainly  a 
great  convenience,  if  not  almost  a  necessity. 
A  great  many  of  the  new  cars,  especially 
the  more  powerful  ones,  are  fitted  with  an 
accelerator,  and  it  is  hoped  that  others  will 
not  be  slow  in  following  their  example. 
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Catalogue  of  Vehicles  at  the  Shows. 

In  the  present  issue  will  be  found  our 
annual  catalogue  of  vehicles  exhibited  at 
the  New  York  shows,  arranged  in  order 
of  price.  The  two  shows  will  open 
shortly  after  the  appearance  of  this  is- 
sue, and  we  hope  that  the  catalogue  may 
prove  of  practical  value  to  visitors  who 
attend  the  two  exhibitions.  The  infor- 
mation given  covers  all  the  important 
features  of  the  cars,  and  the  experienced 
reader  who  knows  what  he  wants  will 
be  able  to  tell  from  this  condensed  in- 
formation whether  a  car  is  likely  to  ap- 
peal to  him  or  not.  This  information 
could  of  course  also  be  arranged  in  tab- 
ular form,  whereby  considerable  space 
might  be  saved,  but  we  have  purposely 
avoided  the  use  of  tables,  as  they  are 
never  very  convenient  to  use. 

In  order  that  the  prospective  pur- 
chaser may  employ  a  visit  of  a  few  days 
at  the  automobile  shows  to  the  best  ad- 
vantage, it  is  necessary  for  him  to  select 
beforehand  a  list  of  the  cars  that  are 
likely  to  come  nearest  to  his  require- 
ments, and  then  confine  his  attention  at 
the  shows  to  these;  for  if  he  makes  an 
attempt  to  study  everything  exhibited, 
the  effect  on  his  mind  is  most  likely  to 
be  one  of  confusion,  and  while  he  may 
enjoy  a  glance  at  all  the  new  things 
shown,  he  will  learn  little  or  nothing  of 
practical  value.  Fortunately,  this  year 
descriptions  of  nearly  all  the  new  mod- 
els have  been  published  before  the  shows, 
so  that  the  visitor  who  has  followed  the 
more  important  trade  publications  is  al- 
ready familiar  with  what  will  be  shown 
by  the  majority  of  the  exhibitors.  The 
shows  will  serve  to  supplement  the  in- 
formation contained  in  the  technical  de- 
'^•^ptions,  enabling  the  visitor  to  judge 
"-elf  the  execution  of  the  designs, 
publish  in  this  issue  a  list  of 
s  at  the  various  stands  of 


both  shows.  Our  object  in  publishing 
this  rather  long  list  is  not  to  cater  to 
that  personal  vanity  which  is  pleased  by 
a  mention  in  a  paper,  but  to  facilitate 
meetings  for  business  or  social  purposes 
between  acquaintances  of  the  trade  to 
whom  the  New  York  shows  offer  the 
only  opportunity  for  a  personal  meeting. 
The  list  contains  the  names  of  practical- 
ly all  the  trade  people  attending  the 
shows  and  tells  also  where  they  may  be 
found. 


The  Direct  Drive  Patent. 

As  mentioned  in  our  last  issue,  the 
firm  of  Renault  Freres,  of 'Billancourt, 
France,  are  claiming  royalties  from 
French  manufacturers  who  employ  the 
"direct-drive-on-high"  change  speed  gear 
in  connection  with  the  shaft  drive  to  the 
rear  axle,  on  which  system  a  French  pat- 
ent was  granted  to  Louis  Renault  in 
February,  1899.  It  appears  that  the 
Renault  firm  instituted  an  infringement 
suit  under  this  patent,  and  the  validity  of 
the  patent  was  sustained  by  the  court  of 
last  resort.  The  defendant  firm  is  not 
mentioned  in  any  of  the  reports  of  the 
case  that  have  reached  us,  but  undoubt- 
edly it  was  some  little  known  concern, 
as  otherwise  something  would  probably 
have  been  heard  of  the  case  while  it  was 
pending.  Now  that  the  patent  has  been 
sustained  by  the  court  of  last  resort, 
nothing  seems  to  remain  for  French 
manufacturers  employing  this  type  of 
transmission  but  to  accede  to  the  de- 
mand of  the  Renaults  or  return  to  the 
old  Panhard  system.  If  they  had  recog- 
nized the  danger  a  little  earlier  they 
might  possibly  have  prevented  the  pres- 
ent, to  them,  unpleasant  situation.  The 
Court  of  Appeals  in  acting  on  the  case 
was  not  guided  by  expert  testimony, 
which  would  appear  essential  in  such  a 
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case.  The  only  priority  reference  was 
to  an  invention  of  Whitney,  comprising 
a  two  speed  planetary  gear  and  propeller 
shaft,  with  which  the  drive  is  also  direct 
for  the  high  speed  gear.  This,  however, 
was  declared  to  be  no  anticipation  of 
the  Renault  invention,  as  the  planetary 
gear  has  no  stationary  case.  The  Re- 
nault gear,  as  is  well  known,  closely  re- 
sembles a  back  gear  as  used  on  machine 
tools.  The  back  gears  are  meshed  with 
the  gears  on  the  main  shaft  by  a  side- 
ways movement,  and  for  the  direct  drive 
the  two  parts  of  the  main  shaft  are 
clutched   or   locked   together. 

The  Renault  change  speed  gear  has  also 
been  patented  in  this  country  (as  well  as  in 
England,  Germany,  Belgium,  etc.),  and 
although  the  favorable  decision  of  a 
French  court  does  not  establish  the 
validity  of  the  American  patent,  it  will 
undoubtedly  add  to  the  value  of  its  pos- 
session, and  it  would  not  be  surprising 
if  the  United  States  Renault  direct  drive 
patent  should  be  acquired  in  the  near  fu- 
ture by  some  firm  either  in  or  out  of  the 
Association  of  Licensed  Automobile 
Manufacturers. 


«  Compression. 

There  has  been  a  good  deal  of  discus- 
sion on  this  important  subject  in  our  col- 
umns recently,  but  unfortunately  we  have 
not  been  much  enlightened  by  it  The  chief 
point  under  discussion  has  been,  "What  is 
the  most  advantageous  compression  pres- 
sure for  automobile  engines?"  but  in  the 
discussion  other  questions  were  introduced, 
such  as  the  relation  between  the  ratio  of 
compression  volumes  and  the  compression 
pressure,  and  the  relation  between  compres- 
sion pressure  and  mean  efiFective  pressure 
of  explosion.  The  discussion  has  been 
rather  devoid  of  argument  backed  up  by  ex- 
perimental data,  and  it  indicates  what  we 
believe  to  be  a  fact,  namely,  that  the  inves- 
tigation of  the  high  speed  internal  combus- 
tion engine  by  means  of  the  indicator  is  as 
yet  a  practically  unexplored  field.  The  for- 
mulc-e  found  in  some  of  the  text  books  on 
gas  engines  are  not  applicable  to  modern 
automobile  motors,  because  they  are,  with- 
out exception,  based  upon  data  obtained  in 
experiments  with  low  speed,  stationary  gas 
engines.  Now  the  effects  of  wire  drawing 
in  the  inlet  passages  and  cooling  of  the 
cylinder  walls  are  certainly  much  more  pro- 
nounced in  high  speed  engines,  and  the 
difference  in  the  fuel  certainly  also  makes 


a  difference  in  the  mean  effective  pressure. 
It  can  be  readily  seen  that  since  the  de- 
crease in  the  power  of  motors  at  very  high 
speeds,  down  to  zero,  is  directly  due  to  the 
reduction  in  the  quantity  of  the  charge 
taken  in  by  the  cylinders,  the  variation  in  the 
quantity  of  charge,  and  hence  in  the  com- 
pression, with  speed,  must  be  very  consid- 
erable. Consequently  the  ratio  of  compres- 
sion volumes  no  more  fixes  the  compression 
than  does  the  piston  displacement  fix  the 
horse  power  of  a  cylinder.  It  is,  of  course, 
possible  to  calculate  from  the  compression 
ratio  the  maximum  theoretical  compression 
pressure,  under  the  assumptions  that  the  cyl- 
inder at  the  beginning  of  the  compression 
stroke  be  filled  to  atmospheric  pressure, 
that  there  be  absolutely  no  leakage,  that  the 
compression  be  adiabatic,  and  that  the  gas- 
eous mixture  have  the  same  specific  heats 
as  pure  air.  None  of  these  assumptions  is 
absolutely  correct  in  practice,  and  the  actual 
compression  must  always  be  lower  than  that 
shown  by  the  calculation. 


Famous  Engineering  Firms  Enter- 
ing the  Automobile  Industry. 

An  interesting  feature  of  the  recent  de- 
velopment of  the  automobile  industry 
has  been  the  entrance  into  it  of  firms 
prominently  connected  with  other 
branches  of  mechanical  engineering. 
Most  of  these  firms  have  either  taken  up 
the  manufacture  of  automobile  parts  sim- 
ilar in  character  to  the  products  in  their 
regular  line  of  business,  or  have  engaged 
in  contract  work  for  automobile  manu- 
facturers of  a  kind  for  which  they  are 
specially  fitted  by  reason  of  their  special 
equipment  and  experience.  Of  course, 
of  the  firms  now  regularly  engaged  in 
the  manufacture  of  complete  automo- 
biles, many  started  in  business  as  manu- 
facturers of  other  articles,  and  regard  the 
manufacture  of  automobiles  as  only  a 
branch  of  their  business.  These  latter 
concerns,  or  at  least  those  of  them  that 
entered  the  automobile  line  at  a  compar- 
atively early  date,  encountered  all  the 
mechanical  difficulties  that  were  met  by 
the  individual  experimenter.  The  me- 
chanical problems  of  the  automobile  had 
yet  to  be  solved,  their  solution  necessar- 
ily required  time,  and  no  amount  of  ex- 
perience in  related  lines  sufficed  to  pro- 
duce a  highly  developed  machine  on  first 
attempt.  The  only  point  in  which  the  al- 
ready established  manufacturers  may 
have  had  the  advantage  at  times  was  that 


they  usually  had  at  hand  a  staff  of  skiIIc<J 
mechanics,  so  that  no  failure  was  likely 
to  result  from  poor  execution  of  the  de- 
signer's ideas.  But  the  greater  number 
of  defects  in  the  early  machines  was  due 
to  improper  design.  Now,  however,  that 
the  principles  of  good  automobile  design 
have  largely  become  public  property, 
and  that  standardization  of  types  is  be- 
ing approached,  the  entrance  into  the 
automobile  field  of  firms  prominent  in 
other  branches  of  mechanical  manufac- 
ture, to  devote  themselves  to  the  manu- 
facture of  specialties  falling  within  their 
adapted  lines,  or  to  classes  of  work  for 
which  they  are  specially  equipped,  ought 
to  mean  a  great  deal  for  the  advancement 
of  automobile  construction.  A  number 
of  firms  of  international  reputation  have 
thus  become  associated  with  the  auto  in- 
dustry in  recent  years.  Their  experience 
and  facilities  enable  them  to  produce  the 
very  best  work  possible  at  the  present 
stage  of  machine  construction,  and  as 
these  firms  extend  thtir  activity  in  the 
automobile  line  complaints  about  poor 
construction  ought  to  become  less  fre- 
quent. 


Offsetting  the  Cylinders. 

The  practice  of  slightly  offsetting  the 
centre  of  gasoline  engine  cylinders  with 
respect  to  the  centre  of  the  crank  shaft 
has  recently  been  adopted  by  one  more 
French  manufacturer  and  is  now  fol- 
lowed by  three  of  the  foremost  French 
makers  (Mors,  Hotchkiss  and  Richard- 
Brasier).  This  practice,  as  applied  to 
reciprocating  engines  generally,  was  orig- 
inated by  the  Westinghouse  Machine 
Company  in  1886,  when  they  placed  upon 
the  market  a  high  speed  single  acting 
steam  engine.  It  has  been  followed  by 
one  American  manufacturer  (Duryea) 
for  years,  and  is  now  being  adopted  also 
by  others.  It  would  not  be  surprising  if, 
now  that  it  has  received  the  stamp  of 
foreign  approval,  the  practice  should  soon 
become  general  here.  The  result  of  off- 
setting the  cylinder  is  that  the  side  pres- 
sure of  the  piston  on  the  cylinder  wall 
is  decreased  during  the  power  stroke  and 
increased  during  the  compression  stroke, 
but  as  the  compression  pressure  is  much 
lower  than  the  explosion  pressure  the 
increase  of  the  side  pressure  during  the 
compression  stroke  is  less  important  than 
the  decrease  of  the  side  pressure  during 
the  expansion  stroke. 
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The  Three  Port,  Two  Cycle  Motor. 

By  E.  W.  Roberts,  M.  E. 

The  following  remarks  being  based 
upon  the  writer's  experience  in  two  cycle 
practice,  it  is  necessary  to  refer  frequent- 
ly to  experiments  he  has  made.  He  sin- 
cerely hopes  that  it  will  open  up  fur- 
ther discussion  of  this  much  abused  mo- 
tor from  an  unbiased  engineering  stand- 
point. 

The  two  cycle  engine  may  be  said  to 
be  the  pet  aversion  of  those  who  have  built 
four  cycles  only,  or  have  simply  dabbled  in 
two  cycles.  Why?  The  answer  is  that 
almost  anyone  with  a  little  skill  in  pro- 
portioning and  a  knowledge  of  steam  en- 
gine design  can  design  a  four  cycle,  but 
it  requires  experience,  often  dearly 
bought  by  expensive  experimenting  to  de- 
sign a  two  cycle,  especially  for  high  speed 
work. 

TWO  TYPES  OF  TWO  CYCLE   MOTORS. 

It  was  high  speed  work  that  brought 
into  prominence  the  three  port,  two  cycle 
in  preference  to  the  two  port  type.  The 
difference  in  the  two  engines  is  this:  In 
the  two  port  motor  the  mixture  is  first 
drawn  into  the  airtight  crank  case 
through  a  check  valve,  afterwards  flow- 
ing to  the  cylinder  through  a  bypass  or 
transfer  port  because  of  being  com- 
pressed in  the  down  stroke  of  the  piston. 
In  the  three  port  type  the  check  valve  is 
omitted,  and  instead  there  is  an  opening 
or  port  in  the  cylinder  wall  which  com- 
municates to  the  vaporizer.  This  port  is 
uncovered  by  the  piston  when  the  latter 
is  nearly  at  the  •top  of  its  stroke,  and 
closed  by  the  piston  when  returning  upon 
its  down  stroke. 

This  opening  and  closing  is  exactly  like 
the  action  of  the  piston  valve  of  a  steam 
engine.  Upon  the  up  stroke  of  the  pis- 
ton a  vacuum  is  formed  in  the  crank 
case.  When  the  crank  case  port  is  un- 
covered the  mixture  rushes  in,  is  trapped 
by  the  return  of  the  piston,  and  is  slight- 
ly compressed  (to  from  4  to  8  pounds)  to 
supply  the  cylinder  above  the  piston. 
The  difference  between  the  two  types  is 
much  the  same  as  between  the  four  cycle 
with  a  suction  inlet  and  that  with  a  me- 
chanical inlet. 

A    FALSE  THEORY. 

The  resistance  of  the  check  valve  in 
the  two  port  type  "wire  draws"  the  air 
and  limits  the  piston  speed.  Joseph  Day, 
it  seems,  built  his  first  engines  of  the 
three  port  type  and  afterwards  changed 
to  the  two  port,  because  of  a  fancied  loss 
of  efficiency  due  to  the  vacuum  produced 
during  the  up  stroke.  As  it  happens,  the 
three  port  engine,  on  account  of  the  free 
passage  it  give«  ♦'^  ♦^'*  mtake  during  the 
opening  of  th<  "ort  and  the 

quick  draft  of  ""ning,  is 

exceedingly  w  nbile 

service   and   '  '•y 

common  thin; 
designed  for 
torciue  to   1,1,' 


DESIGN  OF  TWO  CYCLE  MOTORS. 

The  design  of  a  two  cycle  in  the  aver- 
age shop  is  accomplished  by  a  cut  and 
try  method,  engine  after  engine  being 
built  and  discarded  until  the  proper  pro- 
portions are  arrived  at.  A  manufacturer 
designing  engines  in  this  way  will  finally 
get  fair  proportions  for  one  bore  and 
stroke,  and  perhaps  a  slight  enlargement 
of  the  bore  will  not  get  him  into  serious 
difficulties.  Let  him,  however,  increase 
the  stroke,  say  from  5  inches  to  6  inches, 
and  he  has  to  begin  all  over  again,  and 
cut  and  try  until  he  perhaps  gets  the 
same  results  as  with  the  shorter  stroke. 
This  is  not  because  there  is  no  definite 
relation  between  the  proportions  of  the 
two  engines,  but  simply  because  the  cut 
and  try  method  is  the  only  one  he  knows. 
An  example  in  fact  is  that  several  build- 
ers of  this  type  have  never  been  able  to 
get  away  from  a  4  inch  stroke.  Never- 
theless, it  is  the  writer's  experience  that 
with  a  knowledge  of  the  principles  in- 
volved, a  three  port,  two  cycle  may  be 
laid  out  on  the  drawing  board  with  as 
much  certainty  of  the  results  as  if  the  en- 
gine were  already  on  the  testing  stand, 
and,  further,  the  necessary  calculations 
for  the  ports  take  scarcely  fifteen  min- 
utes. But  it  is  not  on  design  alone  that 
the  actual  results  depend.  The  best  pos- 
sible design  can  be  made  and  the  engine 
ruined  by  indifferent  mechanical  work. 

Now  as  to  design.  While  I  shall  not 
publish  my  private  formulas,  I  would 
say  that  a  careful  consideration  of  what 
takes  place  during  the  cycle,  and  the  be- 
havior of  gases,  should  give  any  de- 
signer a  basis  upon  which  to  work. 
These  considerations  are  principally  the 
speed  of  the  engine  when  running  its 
slowest  and  developing  full  torque  as  a 
basis  for  the  time  of  the  port  openings, 
and  the  highest  speed  developing  full 
torque  as  a  basis  for  the  width  of  the 
ports  across  the  cylinder. 

LOCATION   OF  THE  THROTTLE. 

One  little  secret  of  success  is  the  loca- 
tion of  the  throttle.  If  the  throttle  is 
placed  between  the  vaporizer  and  the 
crank  case  port,  the  effect  of  throttling 
is  to  lower  the  pressure  in  the  crank  case. 
It  is  well  known  to  experienced  gas  en- 
gine designers  that  the  lower  the  com- 
pression or  the  weaker  the  mixture  the 
slower  the  charge  will  burn.  Hence  when 
throttling  there  is  a  higher  pressure  and 
more  heat  at  the  end  of  the  stroke  than 
when  running  with  a  full  charge.  When 
throttling  outside  the  crank  case  the 
crank  case  pressure  is  lower  and  the  cyl- 
inder pressure  higher  at  the  time  the 
cylinder  inlet  is  opened.  Hence  there  is 
a  tendency  for  the  flame  to  rush  through 
the  by-pass  and  into  the  crank  case,  caus- 
ing a  crank  case  explosion. 

Suppose,  however,  the  throttle  is  in  the 
bypass  or  transfer  port,  then  the  pressure 
is  never  lowered  in  the  crank  case  and  at 
he  same  time  the  throttle  chokes  the  pas- 
crank  case.     Hence,  the  com- 


bined resistances  of  the  crank  case  pres- 
sure and  the  contracted  area  prevent  tlie 
passage  of  the  flame  to  the  crank  case. 
With  a  throttle  outside  the  crank  case  a 
screen  must  be  used  in  the  bypass.  With 
the  throttle  in  the  bypass  no  screen  is  re- 
quired, provided,  of  course,  that  other  pro- 
portions are  good. 

SCREEN  A  NUISANCE. 

A  screen  is  more  or  less  of  a  nuisance 
because  it  both  chokes  up  and  blows  out 
When  badly  choked  the  easiest  way  to  clean 
it  is  to  put  in  a  new  one,  otherwise  it  must 
be  gone  over,  one  aperture  at  a  time,  with 
a  fine  sewing  needle.  With  a  well  designed 
compensating  vaporizer  and  the  throttle  in 
the  bypass,  few  crank  case  explosions  should 
occur,  and  then  only  when  the  spark  is  re- 
tarded too  much.  Usually,  advancing  the 
spark  will  stop  them.  If  this  will  not  answer 
it  is  a  sign  of  too  little  gasoline  in  the  mix- 
ture. 

As  to  carburetors,  I  have  used  a  number 
of  the  better  class,  ami  with  the  exception 
of  the  type  in  which  the  compensating  must 
be  done  in  connection  with  the  throttle,  I 
find  that  a  type  giving  first  class  results  on 
a  four  cycle  will  give  good  results  on  a  two 
cycle.  The  price  is  no  criterion,  as  I  have 
obtained  good  results  with  some  very  ex- 
pensive ones,  and  results  equally  as  good 
with  a  carburetor  costing  exactly  onje-quar- 
ter  as  much. 

A  SINGLE  CARBURETOR  ENOUGH. 

As  to  the  number  of  carburetors,  I  have 
found  a  single  carburetor  gives  good  satis- 
faction on  a  four  cylinder  engine,  with  the 
cranks  at  90  degrees.  In  fact,  one  seems  to 
work  as  well  as  two,  and  possibly  better 
than  two.  This  is  particularly  true  at  low 
speeds. 

The  ignition  of  a  four  cylinder  engine  is 
no  simple  proposition.  Electrically,  the 
single  coil  distributer  system  leaves  noth- 
ing to  be  desired,  but  mechanically  the  dis- 
tributer must  be  substantially  made  to 
stand  the  service.  The  very  best  dry  cells 
obtainable  are  down  and  out  in  short  order. 
A  good  storage  battery  stands  up  fairly  well, 
but  one  is  soon  exhausted.  The  dynamo  or 
magneto  appears  to  be  the  only  satisfactory 
solution  of  the  problem. 

As  to  mufflers,  there  are  some  exceljent 
ones,  but  this  phase  of  the  problem  I  have 
not  tested  out  to  the  limit.  However,  I 
have  run  across  at  least  one  muffler  which, 
through  a  certain  range  of  speed,  not  only 
does  not  choke  the  engine  but  adds  to  its 
power.  As  the  mufiSer  was  an  experimental 
one  I  am  not  at  liberty  to  describe  it,  but 
the  results  of  a  careful  test  showed  an  in- 
crease of  3,^  per  cent,  in  the  brake  pull, 
with  the  muffler  attached,  over  the  result 
obtained  when  no  muffler  was  used.  But 
little  more  heat  appears  to  be  carried  off  by 
the  jacket  water  than  with  a  four  cycle  of 
the  same  bore  and  stroke. 

ADAPTABILITY  FOR  AUTOMOBILE  WORK. 

The  adaptability  of  the  two  cycle  for  au- 
tomobile use  may  be  best  appreciated  by  the 
following:  Owing  to  the  frequency  of  the 
impulses,  which  are  double  that  of  the  four 
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cycle,  cylinder  for  cylinder,  the  torque  is 
more  nearly  constant  than  the  older  type. 
Hence  the  motor  will  hold  its  rotative  effort 
at  low  speeds  with  less  flywheel.  It  will 
answer  the  throttle  more  promptly  under 
load.  Hence  for  hill  climbing  and  flexibility 
a  four  cylinder,  two  cycle  is  practically 
equal  to  a  two  cylinder  double  acting  steam 
engine.  On  this  account  the  writer  believes 
it  perfectly  practicable  to  omit  the  transmis- 
sion altogether  except  possibly  for  reversing, 
and  to  place  the  weight,  which  would  be  in 
the  transmission,  in  the  engine.  As  to  re- 
versing, there  are  any  number  of  reversing 
marine  two  cycles,  but  the  process  of  re- 
versing is  comparatively  slow,  though 
scarcely  slower  than  the  usual  reversing 
process  of  the  sliding  gear  transmission. 
This  reversing  is  accompliished  by  means 
of  the  ignition,  and,  by  the  use  of  a  govern- 
or attachment,  can  be  made  practically  cer- 
tain. The  absence  of  valves,  gears  or  cams 
makes  the  two  cycle,  three  port  engine  less 
likely  to  get  out  of  repair  than  the  four 
cycle,  and  hence  it  is  practically  fool  proof. 
The  objection  often  made  that  the  crank 
case  is  difficult  to  keep  tight  is  easily  over- 
come by  careful  workmanship  and  the  use 
of  a  hard  bronze  for  the  main  bearings, 
which  reduces  the  wear  to  a  minimum.  The 
use  of  long  bearings,  with  cup  grease  as  a 
lubricant,  is  of  great  assistance.  With 
high  crank  case  compression,  7  to  8  pounds, 
a  simple  form  of  packing  will  prevent  any 
chance  of  a  leak  at  this  point. 

CRANK    CASE   COMPRESSION. 

As  to  crank  case  compression,  no  less 
than  4  pounds  should  be  used  for 
speeds  above  600  r.  p.  m.,  and  anything 
above  8  pounds  is  scarcely  necessary. 
The  latter  pressure  can  be  obtained  only 
by  the  closest  work  in  the  crank  case, 
with  extremely  small  clearances,  the  use 
of  filling  blocks  on  the  crank  webs  and 
filling  the  pistons.  Except  for  speeds 
over  1,000  r.  p.  m.  I  do  not  believe  over 
4/^  to  5  pound  crank  case  pressure  worth 
while. 

POWER  AND  WEIGHT. 

It  is  easily  realized  that  the  two  cycle 
can  be  built  much  lighter  for  the  power 
developed  per  revolution  than  the  four 
cycle.  This  is  due  not  only  to  the  great- 
er number  of  impulses,  but  also  to  the  ab- 
sence of  valves  and  their  accompani- 
ments. It  is  not  difficult,  by  taking  a 
little  pains  with  the  details,  to  make  a 
four  cylinder  engine  delivering  40  b.  h.  p. 
at  1,000  r.  p.  m.,  weighing  400  pounds  or 
less,  and  this  can  be  done  without  work- 
ing below  the  usual  factors  of  safety. 
By  careful  choice  of  high  strength  steels 
for  the  rods  and  shaft  and  thin  cylinder 
walls,  such  as  are  employed  for  racing 
engines,  such  an  engine  could  easily  be 
built  weighing  250  pounds  or  less. 

The  power  derived  for  the  same  bore, 
stroke  and  speed  is  usually  about  one- 
third  greater  than  the  four  cycle,  and 
the  writer  has  dataof  tests,  for  the  re- 
liability of  which  he  cannot  vouch  per- 


sonally, which  showed  double  the  power 
of  the  four  cycle. 

ENGINE  SPEED. 

The  speed  at  which  the  engine  will 
hold  its  full  torque  can  easily  be  made  as 
high  as  1,500  to  1,600  r.  p.  m.,  the  best 
results  at  high  speed,  so  far  as  I  know, 
being  with  an  opposed  cylinder  engine. 

Xo  absolutely  reliable  tests  of  fuel 
consumption  on  the  testing  stand  under 
brake  load  have  been  published,  so  far  as 
I  know.  But  in  automobile  use  the  mile- 
age per  gallon  compares  most  favorably 
with  the  four  cycle. 

By  placing  the  oil  inlet  so  that  the 
centre  of  the  opening  registers  with  the 
lower  edge  of  the  piston  while  the  latter 
is  at  the  top  of  its  stroke,  the  lubrication 
rarely  gives  any  trouble.  Two  or  three 
pieces  of  ordinary  flat  lamp  wicking  in 
the  bottom  of  the  rod  suffices  to  oil  the 
crank  pin,  and  the  piston  pin  will  oil 
effectively  with  the  splash.  The  heavier 
gas  engine  oils  give,  the  best  results,  as 
they  are  not  so  easily  carried  out  with 
the  exhaust  nor  easily  cut  with  the  gaso- 
line. 

Lately  the  automobile  makers  have 
shown  an  increasing  interest  in  the  two 
cycle,  and  one  prominent  concern,  the 
Olds,  has  announced  a  two  cycle  car  for 
1906.  Then  there  is  the  Simplex  of  Mish- 
awaka,  lately  announced,  and  a  number 
of  others,  including  many  of  the  best 
known  makers,  experimenting  along 
these  lines.  I  venture  to  prophesy  that 
in  1907  many  more  makers  will  be  in 
line  with  two  cycle  cars. 

THE   TWO   CYCLE    PATENT    SITUATION. 

In  conclusion,  the  patent  situation  with 
reference  to  the  two  cycle  engine  is  pecu- 
liar. Two  United  States  patents  (now 
expired)  were  issued  to  Joseph  Day,  of 
England,  in  1891,  and  another.  No.  544,- 
210,  on  August  6,  1895,  to  F.  W.  C. 
Cock  and  assigned  to  Day,  this  patent 
having  been  pending  since  1892.  Owing 
to  the  United  States  patent  law  linder 
which  this  application  was  filed,  it  ex- 
pires on  October  15,  1906,  with  the  Eng- 
lish patent  to  which  it  corresponds.  This 
patent  covers  engines  of  the  three  port 
type,  and  in  spite  of  its  short  life  it  has 
made  quite  a  stir  in  the  ranks  of  two 
cycle  manufacturers,  several  of  whom  have 
taken  license  under  it.  This  is  to  be 
wondered  at,  since  the  United  States  pat- 
ent records  themselves  would  seem  to  show 
that  this  invention  was  anticipated  in  this 
country. 


The  Mors  self  starter  comprises  a  pump 
by  the  driver's  side  from  which  a  charge 
of  gas  is  forced  into  the  cylinders.  The 
electric  current  from  a  trembler  coil  then 
ignites  the  gas  and  the  motor  is  off. 
Between  the  pump  and  the  motor,  it 
should  be  said,  is  a  "dynamogene"  on  the 
dashboard  in  which  the  combustible 
mixture  is  produced,  and  whence  it  is 
driven  to  the  cylinders  by  the  action  of 
the  pump. 


Air  Cooling. 

By  Albert  L.  Clouch. 

The  opening  of  the   1906  season  finds 
the   air   cooling   of   gasoline    vehicle  en- 
gines more  popular  than  ever  before,  and 
as  a  practice   enjoying  more    fully 'than 
hitherto  the  confidence  of  the  automobile 
buying   public.      It    cannot    be    said  -that 
there  is  any  tendency  manifest  upon  the 
part  of  users  of  the  water  cooled  system 
to  discard  it  in  favor  of  air  cooling,  but 
it  is  very  noticeable  that  the  established 
manufacturers  of  air  cooled  engines  are, 
almost    without    exception,    adhering   to 
that  system  and  showing  no  signs  of  go- 
ing over  to  water  cooled  methods.    Their 
ranks  are  being  recruited  by  quite  a  num- 
ber of  new  concerns,  who  advertise  air 
cooled  apparatus.    The  established  manu- 
facturers who  use  this  system  of  cooling, 
so  far  from  showing  any  diminution  0/ 
confidence  in  the  use  of  air  as  a  cooling 
medium,  are  nearly  all  of  them  applying 
the  principle  to  engines  of  larger  horse 
power,  so  that  cars  driven  by  air  cooled 
engines  may  now  be  obtained,  which,  in 
point  of  effective  engine  power,  are  very 
little  inferior  to  those  driven   by  water 
cooled  motors.     It  is  safe  to  say  that  an 
air  cooled  car  having  all  the  power  that 
a  reasonable  user  ought  to  require  may 
readily  be  purchased. 

The  manufacturers  who  use  air  cooling 
have  not  been  slow  to  follow  the  general 
trend  toward  vertical  multicylinder  mo- 
tors, and  their  engines  are  now  in  the  ma- 
jority of  cases  of  the  four  cylinder  type, 
arranged  tandem,  while  several  instances 
of  six  cylinder  motors  may  be  cited. 
Some  horizontal,  opposed  cylinder,  air 
cooled  motors  are  still  produced,  their 
employment  being,  however,  chiefly  in 
commercial  service.  Air  cooling  is  one  of 
those  simplifications  which,  like  valveless 
two  cycle  motors  and  frictional  transmis- 
sions, hold  out  a  promise  to  the  prospect- 
ive user  of  the  practical  motor  vehicle  of 
a  reduced  repair  bill,  diminished  annoy- 
ance and  ultimately  of  lessened  first  cost. 
On  this  account  the  air  cooled  engine, 
with  its  freedom  from  water  piping,  radi- 
ator and  pump,  its  invulnerability  to  cold 
and  its  capability  of  operation  during  the 
winter  without  requiring  special  precau- 
tions, is  a  part  of  the  ideal  which  has 
been  formed  by  very  many  intending 
motor  car  users  of  the  practical  turn  of 
mind. 

IMPROVEMENTS    IN    AIR    COOLING    METHODS. 

The   manufacturers   of   air  cooled  mo- 
tors  have   performed   a   vast   amount  of 
intelligent     experimental     and     develop- 
ment work  during  the  L'xst  few  years,  and 
excellent   results   have   flowed  therefrom. 
In  a  general  way  it  may  be  said  that  im- 
provement   in    air    cooli' 
been  along  two  general 
reduction  of  the  rate  a 
of  the   exploding   c^ 
the    cylinder    and 
second,  the  imp 
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which  heat  is  abstracted  from  the  outside 
surface  of  the  cylinder  and  its  attach- 
ments. 

Under  the  first  head  may  be  mentioned 
attempts  to  reduce  the  surface  in  the 
combustion  chamber  which  is  exposed  to 
the  burning  charge.  With  this  object  in 
view  the  use  of  ported  valves  has  been 
practically  done  away  with.  Especially 
is  this  the  case  with  the  exhaust  pas- 
sage, which  is  no  longer  found  in  air 
cooled  motors. 

VALVES    IN    THE    HEAD. 

The  elimination  of  gas  passages  commu- 
nicating with  valve  pockets,  with  their  very 
considerable  heat  absorptive  area  as  com- 
pared with  their  cubic  contents,  has  neces- 
sitated the  employment  of  valves  opening 
directly  into  the  cylinder  head.  Such 
valves,  set  directly  in  the  top  of  the  cyl- 
inder, in  cages,  which  are  usually  quite  read- 
ily removable,  are  now  almost  tmiversal. 
The  valve  housings,  being  generally  of  an 
elbow  form,  allow  the  exhaust  gases  to  pass 
directly  up  and  out  of  the  combustion 
space  and  to  the  exhaust  pipe,  through  the 
horizontal  portion  of  the  housing,  which 
is  out  of  contact  with  the  cylinder  head  it- 
self, freely  exposed  to  the  air,  and  may  be 
provided  with  cooling  ribs.  Much  less  heat 
is  thus  imparted  to  the  cylinder  structure 
than  if  the  exhaust  was  expelled  through 
a  port  or  passage,  cored  in  the  body  of  the 
head. 

With  the  intention  of  further  reducing 
the  exposed  heat  absorptive,  internal  sur- 
faces of  the  combustion  chamber,  resort  is 
had  to  machining  its  surface  to  a  smooth 
finish.  A  rough  casting  possesses  quite  a 
large  excess  of  actual  surface  over  and 
above  its  projected  area,  since  the  lateral 
surfaces  of  its  small  protuberances  and  ir- 
regularities must  be  counted  in  as  a  part 
of  its  actual  superficies.  Such  accidental 
surfaces  are  more  or  less  active  in  a  heat 
absorptive  sense,  and  are  regarded  as  detri- 
mentally active  in  increasing  the  passage  of 
heat  to  the  walls,  which  heat  must  be 
gotten  rid  of  by  the  external  cooling  ribs. 
As  the  heads  of  air  cooled  cylinders  are 
generally  separate  from  the  cylinders 
proper,  this  machining  can  be  done  with- 
out undue  expense  being  incurred. 

The  hemispherical  form  of  combustion 
chamber  obviously  offers  the  least  internal 
surface,  proportionally  to  its  cubic  contents, 
and  its  employment  would  seem  to  tend  in 
the  direction  of  reducing  the  rate  at  which 
heat  passes  into  its  walls.  Some  air  cooled 
motors  are  to  be  found  which  possess  clear- 
ance spaces  approximating  to  the  hemi- 
spherical form. 

FACILITATING  THE  EXHAUST. 

Facilitating  in  every  possible  manner  the 

free  exit  of  the  exhaust  gases   is  another 

expedient  which  acts  to  reduce  the  trans- 

i       *  heat  from  the  charge  to  the  cylinder 

^*^e  more  rapidly  the  spent  charge 

into    the    open    air    the   more 

ipcr.i*'  r<'  i<;  reduced,  and  the 

-nfining  walls. 

are  being 


employed  in  the  later  engines  and  very 
capacious  exhaust  valve  housings.  The  ex- 
haust pipes  are  as  free  from  curves  as  pos- 
sible, and  of  large  size,  and  a  separate  pipe 
from  each  cylinder  seems  to  be  preferred 
over  a  branch  pipe  leading  to  a  manifold. 
In  some  instances  two  mufflers  are  used 
for  a  four  cylinder  engine. 

That  very  much  discussed  arrange- 
ment, the 

AUXIUARY,   SIDE  PORT  EXHAUST, 

is  found  upon  one  of  the  most  successful 
air  cooled  motors.  The  piston  fully  un- 
covers this  port  in  the  cylinder  wall  just 
as  the  crank  reaches  its  downward  cen- 
tre, and  as  the  piston  is  moving  quite 
slowly  at  this  portion  of  the  stroke,  a 
considerable  period  is  afforded  the  hot 
gases  to  escape  to  the  atmosphere 
through  this  auxiliary  path  while  the  or- 
dinary exhaust  valve  is  opening.  The 
expansion  of  the  remanent  charge  due 
to  escape  through  the  side  port  must,  it 
would  seem,  reduce  the  temperature 
around  the  valves  in  the  head  to  a  very 
considerable  extent,  and  thus  conduce  to 
their  long  life  and  to  the  moderation  of 
the  head  temperature.  In  the  engine  in 
question  the  auxiliary  exhaust  checks 
are  mechanically  operated,  and  thus  add 
a  degree  of  complication  to  the  motor 
which,  to  a  certain  extent,  may  balance 
the  advantages  due  to  the  supplementary 
exhaust. 

There  are  a  good  many  pros  and  cons 
to  the  use  of  this  side  port  exhaust,  but 
it  can  hardly  be  doubted  that  it  achieves 
the  purpose  for  which  it  is  employed, 
even  though  it  may  entail  some  attendant 
difficulties. 

DIRECT  INLET  OF  CHARGE. 

Placing  the  inlet  valve  so  as  to  open 
directly  into  the  combustion  space,  and 
thus  avoiding  the  intervention  of  any 
passage  forming  a  part  of  the  heated 
head,  delivers  the  charge  to  the  firing 
chamber  measurably  free  from  pre-ex- 
pansion  and  at  an  initial  temperature 
such  that  a  higher  degree  of  compression 
may  be  employed  without  self  ignition 
than  would  otherwise  be  the  case. 

In  general  it  may  be  stated  that  the 
reduction  of  internal  exposed  wall  sur- 
face and  the  facilitation  of  the  exhaust 
are  two  important  directions  of  improve- 
ment leading  to  reduced  heat  losses  to 
the  cylinder. 

HEAT  RADIATION. 

Considering  the  second  division  of  the 
subject — the  improvement  of  the  rate  at 
which  heat  is  abstracted  from  the  exter- 
nal surfaces  of  the  cylinder — attention 
seems  to  be  engrossed  by  two  problems: 
first,  the  provision  of  the  most  efficient 
conformation  for  the  external  surface  of 
the  cylinder,  so  far  as  its  capability  of 
dissipating  heat  is  concerned,  and,  sec- 
ond, the  ensuing  of  such  relations  be- 
tween these  surfaces  and  the  cooling 
medium — air — as  shall  result  in  the  maxi- 
mum rate  of  transfer  of  heat  from  the 
cylinder  to  the  air.     Much  ingenuity  has 


been  expended  in  devising  means  of  in- 
creasing the  exposed  surface  of  the  cyl- 
inder. Threaded  metal  pins  screwed  into 
the  cylinder  wall,  metal  combs  caulked 
into  vertical  grooves,  flat  strips  of  steel 
cast  in  when  the  cylinder  is  poured,  met- 
al tubes  brazed  in,  forming  a  hedgehog 
arrangement,  copper  flanges,  aluminum 
combs,  coils  of  copper  wire  bound  cir- 
cumferentially  about  the  cylinder,  and 
short  rodlike  protuberances  forming  a 
part  of  the  cylinder  casting,  are  all  in 
use.  However,  the  most  generally  used 
arrangement  is  the  time  honored  annu- 
lar flange  or  rib  cast  as  a  part  of  the 
cylinder.  These  flanges  are  cast  very 
thin,  tapering  outwardly,  and  are  gener- 
ally deeper  around  the  head  of  the  cyl- 
inder than  toward  the  crank  end  and 
often  deeper  upon  the  sides  than  upon 
the  front  and  rear  faces  of  the  cylinders 
where  the  air  current  is  supposedly  less 
active. 

RADIATION    AND    CONVECTION. 

Much  has  been  said  in  the  past  about 
"radiating  surface"  and  "radiating 
flanges,"  but  the  opinion  seems  to  be 
gaining  ground  that  these  elements  rath- 
er deserve  the  names  of  "convecting  sur- 
faces" and  "convecting  flanges."  In  other 
words,  it  is  being  realized  that  the  loss 
of  heat  from  the  cylinders  by  convec- 
tion is  really  the  important  factor,  and 
that  the  dissipation  by  radiation  is  en- 
tirely subsidiary  if  not  practically  negligi- 
ble. If  radiation  were  the  main  factor, 
an  engine  running  idle,  without  a  fan, 
would  cool  as  well  as  a  motor  driving  its 
car  with  the  fan  in  action.  Experience 
shows  this  to  be  absolutely  contrary  to 
fact.  Much  experimentation  has  been 
profitably  carried  on  as  to  the  depths 
taper  and  spacing  of  cooling  flanges,  and! 
as  to  the  length,  diameter  and  spacing  of 
pins  or  other  cooling  protuberances,  with 
the  intention  of  finding  the  most  profita- 
ble disposition  of  a  certain  quantity  of 
cooling  metal  when  subjected  to  a  pre- 
scribed air  supply.  This  is,  in  a  way, 
the  same  problem,  in  kind  if  not  in  de- 
gree, which  the  manufacturers  of  finned, 
tubular  radiators  have  been  and  are  work- 
ing on.  Experience  will  define  the  prop- 
er proportions  for  these  cooling  devices 
to  give  the  best  results  with  a  minimum 
both  of  mass  of  metal  and  fan  power. 

CONVECTION   THE  IMPORTANT  THING. 

Now  that  convection  is  finally  under- 
stood to  be  the  important  thermal  phe- 
nomenon involved  in  air  cooling,  accent  is 
at  once  placed  upon  the  manner  in  which 
the  cooling  air  is  supplied  to  the  convecting 
surfaces.  It  seems  to  be  a  growing  opinion 
that  a  cylinder  of  quite  restricted  cooling 
surface,  efliciently  supplied  with  fresh,  un- 
heated  air,  is  a  better  proposition  than  a 
cylinder  of  enormous  surface  furnished 
with  air  in  a  "hit  and  miss"  and  sluggish 
manner.  Practically  all  air  cooled  motors 
are  now  supplied  with  a  mechanical  air 
blast,  and,  in  some  instances,  not  only  a 
fan   in   the   front  of  the  hood,  but  a  fan 
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Spoked  flywheel  in.  the  rear  of  the  motor, 
are  provided  "to  assist  nature."  The  up- 
wardly sloping  footboard  of  the  car  allows 
of  the  blast  escaping  under  it 

It  would  seem  that  in  the  past  too  little 
pains  had  been  expended  upon  the  air  supply 
arrangements,  and  that  air  has  been  di- 
rected at  the  engine  rather  at  random  in- 
stead of  being  supplied  in  an  exact  manner, 
such  as  should  insure  an  actual  current  of 
the  most  efficient  velocity  along  all  parts  of 
the  cooling  surfaces,  and  prevent  useless  ed- 
dies of  air  and  the  pocketing  of  heated  air 
m  contact  with  the  convecting  surfaces. 

THE  CAREFUL   STUDY  OF  FANS 

has  led  to  improvements  in  their  efficiency 
so  far  as  the  rectilinear  movement  of  the 
?iir  and  the  avoidance  of  useless  eddies  is 
concerned.  By  contracting  the  cross  sec- 
tion of  the  hood  to  as  nearly  as  practica- 
ble the  dimensions  of  the  motor,  and  by 
the  use  of  properly  shaped  and  appro- 
priately placed  deflectors,  the  air  supply  is 
confined  more  nearly  to  the  surfaces  re- 
quiring it  than  .hitherto,  and  its  aimless 
circulation  somewhat  reduced.  In  order  to 
insure  that  the  air  supply  is  actually  made 
to  infringe  upon  the  surfaces  with  which 
it  should  come  into  contact,  and  that  at  a 
considerable  velocity,  one  successful  car 
employs  a  fan  forcing  air  at  a  very  per- 
ceptible pressure  into  a  manifold  placed 
over  the  engine.  From  this  pipe  a  vertical, 
downwardly  directed  discharge  pipe  of  ap- 
propriate shape  surrounds  the  valve,  cham- 
bers and  the  upper  portion  of  the  pin 
studded  cylinder.  A  separate  air  duct  is 
used  for  each  cylinder,  so  that  the  valve 
housings  and  the  cylinders  themselves  are 
constantly  surrounded  by  thin  sheaths  of 
rapidly  moving  air  which  escape  near  the 
lower  portion  of  the  cylinders. 

On  general  principles  it  seems  quite  ob- 
vious that  this  is  the  correct  manner  to  air 
cool  a  motor  cylinder  or  rather  "air  jackef  * 
it;  for  the  use  of  the  air  in  this  manner  is 
closely  analogous  to  that  of  the  employ- 
ment of  water  in  a  water  cooled  engine. 
The  ordinary  use  of  the  fan  in  connection 
with  an  air  cooled  engine 'is  more  compar- 
able to  water  cooling  an  engine  by  playing 
upon  it  with  a  hose  from  a  distance — a 
method  which  might  prove  effective,  but 
could  never  be  efficient  It  is  safe  to  say 
that  more  attention  will  be  paid  in  the 
future  than  there  has  been  in  the  past  to 
delivering  air  in  a  definite  manner  to  the 
surfaces  requiring  it  and,  above  all,  of 
keeping  that  air  in  constant  brisk  motion  in 
a  definite  path  toward  a  discharge  point 
Dead  air,  sluggishly  moving  or  indefinitely 
directed  air  is  inimical  to  a  free  transfer 
of  heat  by  convection. 

TYPICAL   1906  AIR  COOLED   MOTOR. 

Considering  air  cooled  motors  which 
are  actually  offered  for  1906  it  is  found 
that  the  following  is  a  rather  typical  ar- 
rangement: Four  cylinders  arranged 
tandem,  under  a  tight  hood  rather  con- 
tracted in  cross  section,  with  a  fan  in 
front.  Cylinders  cast  separately  from 
tluir    heads    and    provided   with   annular 


cast  cooling  flanges.  Mechanically  oper- 
ated valves  of  large  diameter  and  inter- 
changeable, located  directly  in  the  cylin- 
der heads,  with  elbow  shaped  flanged 
housings,  easily  removable.  Valve  gear 
of  the  rocker  arm  type,  with  springs  in 
the  operating  linkage  to  gather  up  the 
backlash  with  a  view  to  preventing 
noise.  Fan  belt  driven  and  carried  upon 
ball  bearings.  Splash  lubrication  for  cyl- 
inders. Spark  plugs  set  horizontally  into 
the  combustion  space. 

Recent  improvements  in  the  location 
of  valves  and  other  details  have  enabled 
manufacturers  of  air  cooled  motors  to 
somewhat  increase  the  degree  of  com- 
pression employed  from  the  rather  low 
values  hitherto  regarded  as  maxima  for 
safe  operation. 

Much  has  been  said  in  criticism  of  the 
air  cooled  engine  regarding  the  possibil- 
ity of  cylinder  deformation,  due  to  heat, 
and  its  consequent  impairment  of  piston 
fit  Great  care  is  now  exercised  to  guard 
against  this  danger.  Cylinders  are  de- 
signed of  almost  perfectly  symmetrical 
form  and  uniformity  of  mass  through 
their  entire  lengfth.  The  danger  of  warp- 
ing is  thus  reduced  to  a  minimum.  One 
manufacturer  goes  so  far  as  to  machine 
the  outside  of  the  cylinder  as  well  as  the 
inside,  forming  the  cooling  flanges  by 
means  of  a  multiple  tool,  in  order  to  se- 
cure a  greater  degn*ee  of  uniformity  of 
mass  as  a  safeguard  against  deformation 
by  heat  Cylinder  bores  and  the  heads 
of  the  piston,  as  well  as  their  cylindrical 
portions,  are  carefully  ground  by  the 
more  careful  manufacturers.  Some  of 
the  best  engineering  talent  in  the  auto- 
mobile business  is  engaged  in  the  perfec- 
tion of  the  air  cooled  motor,  and  the  ef- 
forts put  forth  are  bearing  fruit  Fur- 
thermore, the  public  seems  very  ready 
to  avail  itself  of  the  product  of  their 
labors. 


Flywheel  Design. 

By  Morris  A.  Hall. 

Recently,  having  to  design  two  new  en- 
gines of  the  four  cylinder,  vertical,  water 
cooled  type,  the  writer  had  occasion  to  go 
into  the  subject  of  flywheels  and  flywheel 
design.  On  consulting  the  literature  on 
gas  and  gasoline  engines  we  find  little  or 
nothing  on  this  important  subject 

Clerk,  in  his  voluminous  work  on  the 
subject  of  gas  engines,  says  nothing  as  to 
the  detail  or  the  practical  side,  but  simply 
theorizes.  Homans,  in  his  "Self  Propelled 
Vehicles,"  has  no  opinions  of  his  own,  but 
quotes  Kent  and  Roberts,  particularly  the 
latter.  Among  other  things,  he  says  that 
the  outside  diameter  of  the  flywheel  should 
be  between  four  and  five  times  the  length 
of  stroke.  In  most  automobiles  other  con- 
siderations, such  as  the  spacing  of  the  sub- 
frame  members,  available  room  above  the 
frame,  best  size  of  clutch,  etc.,  limit  the 
size  of  the  flywheel  diameter  to  21/2  to  4^ 
times  the  length  of  stroke,  the  former  be- 
ing used  in  large,  long  stroke  engines,  and 


the  latter  or  values  just  below  it  for  short 
stroke,  high  speed  motors.  In  taking  the 
average  of  fourteen  of  the  prominent 
American  cars  we  get  a  value  of  3.8  times 
the  stroke  for  the  outside  diameter. 

In  Roberts  we  find  the  following  empir- 
ical  formula  given: 

Weight  of  flywheel 

__  I.  H.  P.  X  111,600,000^ 

in  which  /  is  the  diameter  of  the  centre  of 
gravity  of  the  rim,  N  the  number  of  revolu- 
tions per  minute,  and  E  a  constant  (co-efl5- 
cient  of  permissible  fluctuation).  He  gives 
a  value  of  .15  for  E,  and  in  a  later  work, 
•335  ^or  automobile  engines.  The  writer  has 
often  tried  to  use  this  formula,  using  the 
latter  constant,  but  without  any  success. 
At  normal  or  maximum  speeds  it  gives  a 
ridiculously  low  value. 

Roberts  in  his  later  work  says  that  the 
minimum  speed,  or,  say,  300  r.  p.  m.,  should 
be  used.  At  this  speed  the  formula  gives 
ridiculously  high  values,  so  that  in  the  use 
of  this  formula  the  designer  must  be 
guided  mainly  by  his  own  common  sense, 
or  his  innate  sense  of  right  and  wrong. 
Using  this  formula  seems  like  a  cut  and 
try  method  at  best 

Lucke  in  his  recently  published  work  on 
"Gas  Engine  Design"-  goes  into  the  sub- 
ject of  flywheels  very  thoroughly,  but  un- 
fortunately, derives  no  formula  of  prac- 
tical use.  From  reasoning  similar  to  that 
of  Unwin  and  Roberts,  he  derives  a  for- 
mula very  like  the  latter's,  but  much  more 
complicated.     His  expression  is: 


Weight    =  11761  R/_Pl_an. 

in  which  R^'  is  a  constant  for  each  engine, 
and  must  be  found  from  the  indicator  dia- 
gram for  that  particular  engine.  K  is  an- 
other constant  to  be  assumed.  He  gives 
the  same  formula  in  terms  of  the  indicated 
horse  power  thus: 

Weight  ^2.125.200  Ryxi_H.P, 
V*  K  N 
in  which  again  appear  R^'  and  K,  one  to 
be  found  and  one  to  be  assumed.  For  these 
constants  he  gives  no  figures,  data  or  sug- 
gestions, so  that  the  formula  as  left  con- 
tains two  very  uncertain  elements,  and  may 
be  handled  so  as  to  give  any  old  weight 

Unwin,  in  "Machine  Design,"  Part  II, 
goes  into  the  flywheel  and  its  necessity  and 
uses  very  thoroughly.  He  says:  "For 
most  of  the  purposes  for  which  engines  are 
used,  considerable  regularity  of  speed  is 
important  For  any  period  of  time  the  ef- 
fort and  resistance  vary  so  that  during  the 
period  there  must  be  an  alternate  excess  of 
cfFort  and  resistance  producing  a  fluctua- 
tion of  speed.  To  moderate  this  fluctua- 
tion flywheels  arc  used  which  alternately 
store  and   restore  energy. 

"The  effect  of  all  the  rotating  parts  mav be 
neglected  except  the  flywheel.     I1  * 

take  z;^  E  as  the  quantity  of  en( 
nately    stored    and     rcstor^'* 
weight  of  the  rim,  W    a- 
arms,    R    as    the    radin^ 
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gravity  of  the  rim,  Vi  and  Vi  as  the  min- 
imum and  maximum  velocities  of  the 
radius  R,  then 


A  E  =  (W  4-  J  W ) 


2^ 


Hence,  to  reduce  the  fluctuation  of  speed 
for  any  given  excess  or  defect  of  energy, 
A  E,  it  is  obviously  necessary  to  put  as 
much  weight  as  possible  in  the  flywheel 
rim,  and  to  make  its  radius  as  large  as 
possible." 

Rankine  figures  the  co-efficient  of  fluctua- 
tion of  energy  at  .25  for  single  cylinder 
steam  engines,  and  .18  for  compound  steam 
engines.  But  in  a  gas  engine  the  fluctua- 
tions are  greater,  and  must,  moreover,  be 
reckoned  for  two  revolutions  and  not  for 
one,  as  in  the  steam  engine. 

The  co-efficient  of  fluctuation  of  speed 
varies  from  1-20  or  .05  for  pumping  pur- 
poses to  1-300  =  .003  for  direct  driven 
electrical  machinery,  with  i-ioo  =  .oi  as  a 
fair  average. 

From  the  above  we  may  derive 

W      +    J    W.    —        j^     y,         —  jj     y, 

Which  reduces  to  48.200,000  XK  XI.H.P. 

R*  N^'w 

ProL    Barr    gives    us    43    as    a  mean 

XT 

value  of    -    which  he  has  derived  from  a 
n 

great  number  of  experiments.  Substituting 
this,  and  eliminating  the  arms  on  the  as- 
sumption that  the  weight  of  the  arms  or 
web  and  the  hub  taken  together  equal  1-3 
of  the  rim  weight,  so  that  the  toal 
weight  is  one  and  one-third  times  the  rim 
weight, 

Weight  of  rim  vv,  =  IilEE^^X^LH:?: 

Now  the  I.  H.  P.  may  be  all  right  in 
steam  engine  practice,  but  in  gas  engine 
work  it  does  not  mean  anything.  The 
important  question  is.  What  brake  horse 
power  will  the  engine  give?  So,  as  the 
engine  is  designed  to  produce  a  certain 
B.  H.  P.,  it  will  be  more  practicable  to 


have  the  formula  expressed  in  B.  H.  P. 

Taking    the    B.   H.    P.  =  .8xl.   H.   P.,  or 

I.   H.   P.  =  ?^M--Z:  and   substituting  in 

the  formula  above. 


Wr  = 


1,875,000,000  B.  H.  P. 


R*  N=» 

Now  in  this  formula  N  is  the  R.  P.  M., 
and  the  speed  with  which  we  are  prin- 
cipally concerned  is  the  minimum  speed, 
for  it  is  at  the  minimum  speed  that  the 
flywheel  is  most  necessary.  At  higher 
or  maximimi  speeds  the  flywheel  is  hardly 
needed,  for  the  impulses  are  then  prac- 
tically continuous  and  there  is  no  storing 
and  restoring  of  energy  as  at  slow 
speeds.  The  average  minimum  speed  in 
American  practice  is  about  250  R.  P.  M., 
at  which  speed  an  automobile  engine  is 
said  to  t>e  "just  turning  over."  If  we 
substitute  this  in  the  above  formula,  we 
simplify  it  very  much  and  we  have  also 
fixed:  250  R.  P.  M.  as  the  slowest  speed 
at  which  our  motor  will  be  run. 

Then   N  =  2S0  and   N*=  15,625,000,   and 
substituting  we  get 

120  B.  H.  P. 
W.  = g, 

Taking  into  account  the  fact  that  we  get 
an  explosion  every  fourth  stroke  only 
(in  a  single  cylinder),  we  have  the  equa- 
tion  in  the  final  form 


.(i) 


30  B.  H.  P. 
^-=  R^  

But  in  using  this  it  must  be  remembered 
that  this  is  for  a  single  cylinder,  and  at 
250  R.  P.  M.  minimum  speed,  so  that  the 
B.  H.  P.  substituted  in  the  formula  must 
be  for  one  cylinder  and  at  250  R.  P.  M. 
In  the  accompanying  Table  No.  i  of 
the  engines  and  flywheels  of  some  of  the 
prominent  American  makers  we  have  the 
flywheel  sizes  and  weights  given,  as  the 
manufacturers  use  them.  And  in  table 
No.  2  we  have  a  few  figures  on  the  sub- 
ject using  the  empirical  formulas  here- 
with given. 


Taking  an  example  at  random,  let  us 
apply  the  formula  to  the  Haynes  model 
R,  50  horse  power  at  1,000  r.  p.  m.  Esti- 
mating the  power  at, 250  as  10  H.  P., 

one  cylinder  will  give    IP  —   j/^    H-    P« 

4 
Then  from  the  data  given  we  find  R  = 
ioJ4  inches  =  .875  foot.     Substituting  we 

have  Wr  =  ^^^^^  =98  pounds  for  the 

rim  alone,  and  adding  one-third  inch  for 
the  web  and  hub  gives  08  +  32  =  130  pounds 
for  the  total,  which  practically  agrees 
with  the  maker's  weight  of  125  pounds. 

In  going  through  table  No.  2  it  ap- 
pears that  this  formula  gives  good  re- 
sults on  large  engines,  but  results  slight- 
ly too  large  on  small  motors. 

A  great  many,  in  fact  the  majority, 
of  engine  builders  use  a  solid  web  in 
preference  to  arms.  In  the  matter  of 
arms,  Roberts  gives  six  as  the  standard 
number,  but  for  automobiles  I  find  that 
three  is  the  correct  number.  In  the  case 
of  the  spoked  flywheel  there  enters  the 
question  of  casting.  There  is  g^reat  lia- 
bility of  a  fracture  during  the  shrinkage 
of  the  iron  where  the  heavy  rim  and 
light  arm  meet.  A  great  many  flywheels 
with  arms  show  cracks  at  the  junction 
of  arm  and  rim,  despite  large  fillets,  so 
that  manufacturers  are  generally  mak- 
ing flywheels  with  a  solid  web.  In  the 
case  where  a  cone  clutch  on  the  fly- 
wheel is  used  the  spoked,  ribbed  or  other 
open  flywheel  is  out  of  question,  owing 
to  the  entrance  of  dirt,  etc.,  which  gets 
into  the  clutch  and  spoils  the  surface  of 
the  cone.  So  with  the  cone  clutch  on 
the  flywheel  a  web  is  necessary. 

Taking  the  formula  (i)  above,  any- 
body wanting  to  find  out  primarily  the 
size  of  the  rim  and  not  the  weight,  could 
soon  figure  the  cubical  contents  of  the 
rim  by  dividing  the  weight  of  the  rim 
by  the  weight  of  a  cubical  unit  But  it 
is  much  easier  to  introduce  this  into  the 
formula   and   figure   it  directly. 


TABLE   I. 


NAME. 


¥ 


Designation  number 

1a)  Number   of  cylinders. . . . 
b)  Bore  of  cylinders 

(c)  Stroke , 

(d)  Ratio  of  bore  to  stroke., 

(e)  Brake  H.  P 

(f)  At  R.  P.  M. 

(g)  Flywheel  diameter 

(h)  Flywheel  width 

(i)  Flywheel  thickness 

(j)H.  p.  by-^ 


(k)  H.  P, 

(I)  H.  P. 

mated 


for  1  cylinder. ..... 

p>cr  cyl.  at  260,  esti-| 


1 
4 

^ 
1-1 
12 

1800 

19 

2 

i 

14 

3.5 
66 


(m)  R  for  flywheel .771 

(n)  Flywheel  weight 29 


Q «  I 
a  o 

:=  o  I 

^^  I 

£•<  ! 


2 

4 

4 

4 
1-1 

20 
1500 

20i 

2 

21.3 


3 

6 

4 

4 

1-1 

30 

1200 

20i 

2 

u 

32 


o     .t 
Z     < 

4 
4 

4i 
4 
1.94 
22 

1000 

18J 
4 


5 
4    I 

4^  ' 
1-1.12 

25  1 
1200  I 

16     . 

1^^5-2^1=11; 

24      '   21.3 


5.33  1  5.33 


1 
807 
51  i 


1 

.807 
51i 


41' 
5    1 
1-1.11 
30 

900     ' 
19 
4     I 
li  , 
27.1 


7 

4 

5\ 

5| 

1-1 

50 

800 

20 

H 

40.4 


I 


1.35 
.719 
99 


5.33  j   6.77  I  10.1 
2.89 


.9 
.615 

84^ 


1.69 
.74 
96 


.787  , 
105  ' 


8 
4 

^ 

5V 
1-1.22 

40 
1200 

19| 

u 

27.1 
6.77 

1.52 

.75 

115\  , 


X 


9 

4 

4 

4 
1-1 
20 

1000 
151 

5i 

li 
21.3 

5.33 

1.2 

.594 

100 


10     i 

u< 

6 

1-1.09 

45 

1000  I 

i    I8i  ; 

3i  , 

!     2    ; 
40.4  I 

10.1  ; 

2.27  ! 
.688  I 
113i 


ca       I 

X 

4i  '  5^  I 
5,61 

1-1.11  1-1.17 
30         50 

1000  1  1000  1 


6X 


7=  I       TZ 


11 

4 


20 
5 
1 

27.1 
6.77 

1.62 

.792 

105 


22 

5i! 

1 
39.2 

9.8 

2.2 

.875 
125 


13     i 
4     t 

1-1.12 

28    1 
1800  . 

20    ! 
4     i 

ii    1 
21.3  I 


14 

4 

5 

5 
1-1 
45 
1500 
18.2 
6.5 

1 

33.3 


s 

C/) 


15 

4 

4i 

5^ 

1-1.22 

33 

1000 

m 

m 

27.1 


1-1.07 

1190 

1811 
4 
1 


5.33  1  8.33  ,  6.77 


1.2 

.805 
85 


2.35 

.717 

110 


1.66 
.65 
80 
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Designation  number 1 

(n)  Flywheel  weight i     29 

(o)  H.  P.  for  1  cylinder^*  ...  3.5 

I 
(p)  Flywh'l  w'ghtper  {o)  =  ~    8.3 

(q)  Rim  weight  by  ?^^^|  34.5 

(r)  Total  weight  g  +1 , 

(s)  Difference  between  above' 

(r)  and  actual  (n)  % .|  +19 

(t)  Rim  w'gt  18B.H.P.  ^  ^^i  30  6 

by  R2  I       ' 

(u)  Total  weight  /  +  ^. i 

(v)  Difference  between  above | 
(U)  and  actual  (n)  % ,+^-^ 

(w)  Average  of   total  weights  '    i 

by  (r)and  (u) 1  32.5  , 

(x)  Difference  between  above,  ! 

(w)  and  actual  (n)  % 4-12. 


2 

51} 
5.33 

9.65 

46 


—12 
43.6 


3 

51} 
5.33 

9.65 

46 


4 

99 

6 

16.5 

78 
103} 


5 

84} 
5.33 

15.85 

75 
99J 


6     I      7  8     I      9 

96    I    105  I  115}  I     100 

6.77  1  10.1     6.77  1  5.33 

1      I 

14.2     10.4  I  17.1   18,75 


—12  ,    -1-4.5  I  -Hl8 


43.6 


64 


63 


85.3    '    84 

I 


92}  I     139       81 
123    I     185  1  107} 


I 


I 


-h28.1|+76.2|  —69 

80.5  Ill4.4  i  78.6 

I  I 

107  1     152  '104.5 


—15.3 

i  ! 

44.8 

-13. 


— 15.3|  —13.6  .— 0.59|+11.5i>44.7— 9.6 

I  44.8 

1-13. 


94}    1  91.8  '     118       168  I    -106 


I 


L5  14-8.6  i  +23  1+60.   ,—8.2 


lOlJ 
134} 

+34.5 
77.2 

102.5 
+2.5 
118.5 
+18. 5| 


10 
113} 
10.1 

11.25 

144 
191} 

+68.7 
122.4 

163 

+37. 

1 

177  I 

+67  1- 


11 

105 

6.77 

15.5 

72.6 


12 
125 

9.8 

12.75 
86,2 


13         14         15 

85    I     110  j    80 

5.33  '  8.33  I  6.T7 


I 


I  Aver 

I 

I 

I 

Fas 

iir 
14.^ 


96}  i  114} 

—8.  1—8.4 
1  68.2     87.7 

I  90.8  |ll6.5 

1  1 

—13.5'— 6.8 


55.5  '    137  I  117  1 

I  I 

73}  1    182  I  156  I 

I  I 
I            1 

!— 13.2+65.5;  +95  |4-23 
I  53.5  I107.3  1100.8  1 


71.2     143.  !l34.4 


93.7 
-10.8 


1-16.2    +30     +68   t-f7.2:J 

'  '  ! 

115.5  I  72.5   162.5  145.2  , 

'  !  I  ' 

—7.6  j— 14.7  -f-47.71+81.5  +16.4: 


Then  W,  =  area  of  rim  x  the  circumfer- 
ence of  the  centre  of  gravity  x  the  weight 
y/  If// 

of  a  unit  = X2»  R'450. 

144     ^  '^^ 

We  already  have  an  expression  for  this, 
.      30B.H.P. 


R> 


*  and   equating  the  two   we 


have 


2  ^  Rb  h  X  450  _  30  B-  H.P. 
144  R^ 

from  which 

^^  ^  1.53  B.  H.P.  (la) 
R^ 
b  and  h  being  in  inches  and  R  in  feet,  as 
before.  To  apply  this  formula  to  an  ex- 
ample, take  the  Peerless  from  Table  No.  i. 
R  =  8.875  inches  =  .74  foot,  30  h.  p.  at  900 
r.  p.  m.  would  correspond  to,  say,  7.2  at 
250  r.  p.  m.  and  1.8  h.  p.  per  cylinder,  at  250 
r.  p.m.;  then  !?/t  =  LL53  X  1.8^^3  ^  -^^^^ 

.74' 
If  the  rim  were  i}i  inches  thick  it  would 
be    from    the    formula    about  5^4    wide, 
whereas    the    flywheel    actually    used    is 

In  the  case  of  the  Haynes  model  R  (used 
as  an  illustration  once  before)  this  formula 
gives  i"^sH"f  whereas  the  flywheel  is 
i^xs^". 

In  looking  over  the  results  from  this  for- 
mula as  given  in  Table  2,  it  seemed  to  give 
the  poorest  results  in  the  case  of  long 
stroke  motors,  so  the  writer  took  the  form 
20  B.  H.  P. 


R2 


4.  L2 ,  in  which  L  is  the  stroke 

in  inches.  This  did  not  work  well,  so  18  was 
substituted    for    20,    giving    us    the    form 

R-  ^  ^ 


The   results   from   the 


use  of  this  formula  are  found  in  Table  2  as 
item  t. 

There  are  three  classes  of  results  from 
formula  (i)— those  heavy  but  very  close  to 
actual  practice ;  2,  light  but  very  close,  and 
3,  decidedly  different  and  too  heavy.  Using 
the  first  formula,  3  fall  in  class  i,  viz.,  Nos.  i, 


4  and  5;  6  fall  in  class  2,  viz.,  2,  3,  8,  11,  12 
and  13.  The  rest,  6  in  number,  fall  in  the 
third  class ;  they  include  Nos.  6,  7»  9»  10,  14 
and  15.  In  the  first  class  we  find  the  three 
all  have  different  ratio  of  stroke  to  bore, 
that  is.  No.  i  has  them  equal,  ratio  1:1; 
No.  4  has  a  shorter  stroke  than  bore,  ratio 
I :  .9.4,  and  No.  5  has  a  longer  stroke  in  the 
ratio  of  i :  1.12. 

In  the  second  class  (too  light)  we  find 
Nos.  2  and  3  with  equal  stroke  and  bore, 
while  the  rest  all  have  longer  stroke;  thus 
No.  8  has  a  ratio  of  i :  1.22,  No.  11  a  ratio 
of  i:i.ii;  No.  12,  1:17,  and  No.  13  a 
ratio  of  i :  1.12.  Thus  it  is  noticed  that  no 
shorter  stroke  than  bore  is  found  in  this 
class. 

But  the  matter  is  complicated  in  exam- 
ining* the  third  class,  with  Nos.  6,  7.  9» 
10,  14  and  15,  for  three  have  equal  bore  and 
stroke  and  three  others  a  longer  stroke; 
thus  Nos.  7,  9  and  14  have  a  ratio  of  1:1; 
No.  6  has  a  ratio  of  1:1. 11,  No.  10  a 
ratio  of  i :  1.09,  and  No.  15  a  ratio  of 
1 : 1.22. 

Passing  on  to  the  results  of  formula  2 
we  find  the  same  complications.  In  class 
I  we  still  have  No.  i,  and  in  addition  Nos. 
6  and  9  from  the  third  class.  In  class  2 
we  have  Nos.  2,  3,  8,  11,  12  and  13,  as  be- 
fore, and  Nos.  4  and  5  from  class  i,  the 
remaining  four  being  too  heavy  by  from 
30  to  68  per  cent. 

This  would  seem  to  indicate  that  as  far 
as  formula  (i)  is  concerned  the  introduc- 
tion into  it  of  the  stroke  has  very  little  ef- 
fect on  its  results,  at  least  in  the  way  of  im- 
provements. 

Now,  considering  the  lack  of  good  or 
even  serviceable  formulas  on  this  subject, 
and  the  difference  of  opinion  which  design- 
ers hold— some  considering  that  too  heavy 
is  on  the  safe  side  and  others  holding 
that  an  excess  flywheel  weight  of  25  to  50 
pounds,  when  using  aluminum  for  the  sake 
of  lightness,  with  the  cost  of  the  two  at 
4  cents  and  50  cents  a  pound,  to  be  a  sin 


and  a  shame — considering  all  these  things, 
the  writer  thinks  that  to  produce  a  formula 
that  agrees  within  2  per  cent,  in  the  case  of 
nine  out  of  fifteen  machines  selected  at  ran- 
dom, and  another  that  agrees  within  6J4 
per  cent,  in  eleven  out  of  fifteen  examples 
is  something — at  least  a  step  forward 
These  two  formulas,  with  the  accompanjring 
data,  I  offer  in  hopes  that  someone  may 
find  them  useful  and  convenient;  also  that 
some  others  may  see  the  flaw  in  them,  and 
so  improve  them  that  a  serviceable  for- 
mula useful  to  all  may  result. 

In  the  matter  of  flywheel  fastening^s,  the 
practice  varies  somewhat.  Where  the  fly- 
wheel is  placed  in  front  it  transmits  no 
power,  so  that  most  any  simple  connection 
is  suitable  and  sufficient.  But  the  majority 
are  placed  back  of  the  engine.  For  these, 
which  transmit  the  power,  there  are  three 
styles  of  fastenings  used— the  taper  driv- 
ing fit,  the  driving  fit  with  a  key,  and  the 
bolt  and  flange  connection.  Probably  90 
per  cent  of  the  engine  builders  use  the  last 
named.  It  offers  the  advantages  of  sim- 
plicity, cheapness  and  easy  adjustment;  it  is 
easy  to  put  on  and  remove,  easy  to  figure 
out,  and  generally  more  satisfactory. 

The  bolt  and  flange  method  has  its  vari- 
ations, too.  There  is  the  method  of  using 
studs  screwed  into  the  flywheel,  in  which 
case  the  expense  would  be  slightly  more. 
and  which  would  require  either  more  studs 
or  larger  ones,  owing  to  the  reduction  of 
area  by  the  threads.  Then  many  makers 
find  it  cheap  to  lay  the  flange  upon  the  fly- 
wheel, so  that  the  whole  of  the  flange  lies 
above  the  surface  of  the  wheel  in  a  horizon- 
tal direction,  the  bolts  serving  to  fasten  to- 
gether and  for  alignment  also. 

The  third,  which  the  writer  considers  to 
be  the  best  method  of  all  and  also  the 
neatest,  is  to  place  the  flange  in  a  counter- 
bore  in  the  flywheel,  the  two  being  a  nice 
tight  fit.  The  counterbore,  being  turned  in 
while  the  flywheel  is  in  the  lathe,  is  exactly 
central,  and  so,  too,  is  the  flange  on  the 
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crank  shaft.  Thus  there  is  no  trouble  with 
the  two  getting  out  of  alignment  As  a  nice 
little  detail  which  only  adds  refinement  to 
the  whole,  a  small  tit  is  sometimes  left  on 
the  crank  shaft  beyond  the  flange,  which 
fits  into  the  flywheel  also. 

The  sketch  shows  a  typical  high  speed 
flywheel,  female  cone,  and  flywheel  fasten- 
ing. 

To  repeat  the  above  formulas  for  con- 
venience.     Weight    of    rim    in    pounds  = 

3-B.HP- (X) 

where  the  minimum  engine  speed  is 
taken  at  50  r.  p.  m.;  B.  H.  P.  is  the 
brake  horse  power  per  cylinder  at  that 
speed,  while  R  is  the  radius  of  the  centre 
of  gravity  of  the  rim  in  feet    Or,  if  it  is 


Method  of  Fastening  Flywheel. 


easier  to  use   the  diameter  of  the  centre 
of  gravity  in    feet  the    formula    becomes 

"°°P,"-^- da) 

From  these  the  rim  area  is  found,  or  it  may 
be  figured  directly  by  using  the  formula 


6A  = 


153  B.H.  P. 


in    which    b 


weight  of  rim 


.(lb) 
.(ic) 


+  L». 


.(2) 


-hL« 


I2.24^B.H.  P. 

is    the    width    and    h    the 

thickness  of  the  rim,  both  in  inches.    Also 

18  B.  H.  P. 

'    R» 

72  B.  H.  P. 
or ^, 

in  which  L  is  the  stroke  in  inches,  and  the 
others  are  as  above. 

A  handy  little  formula  for  the  stress  due 
to  centrifugal  force  in  cast  iron  flywheels 
is:  Stress  /  =  .007i  V,  in  which  V  is  the 
linear  velocity  at  the  centre  of  gravity  in 
feet  per  second.  Then,  at  speeds  of  feet 
per  second,  30,  40,  50,  75  and  100,  the  stress 
is  in  pounds  per  square  inch,  87.4,  lS5-3»  243, 
546  and  971  respectively. 

It  is  also  advisable  to  check  up  the  linear 
velocity  of  the  rim  by  means  of  Kent's 
well  known  little  formula  for  the  maxi- 
mum diameter  in  feet: 

Diameter  (maximum)*  =     _!9.^^_ 
R.P.M. 


Electric    Automobile    Motors    and 
Controllers. 

By  Alexander  Churchward. 
In  designing  electric  automobiles  the  pri- 
mary thought  was  formerly  given  to  the 
battery  as  the  limiting  feature  both  in 
weight  and  mileage,  and  it  still  is  the  great- 
est item  of  expense  when  maintenance  is 
considered.  The  battery  on  the  average 
commercial  vehicle  was  generally  so  pro- 
portioned that  the  free  running  current  of 
the  vehicle  on  level  hard  roads  correspond- 
ed to  the  four  hour  discharge  rate  of  the 
battery  (which  is  the  normal  rate  of  dis- 
charge for  most  types  of  automobile  bat- 
teries), the  motor  or  motors  having  a  con- 
tinuous rating  to  correspond. 
A  few  years  ago  the  vehicle  manufactur- 
ers demanded  the 
lightest  weight 
motor  possible  con- 
sistent with  limited 
outside  dimensions, 
and  at  the  same 
time  insisted  on  a 
very  high  efficiency 
j^^  ^.uur^n  ^^  normal  and  over 

|— _. -  rj  loads.      The     mere 

™"tMr,.,^  efficiency     of     the 

motor,  or  motors,  at 
normal  and  over 
loads  is  not,  how- 
ever, a  ruling  factor. 
When  designing  au- 
tomobile motors 
great  consideration 
must  be  given  to  the 
necessity  of  obtain- 
ing the  greatest  torque  (i.  e.,  turning  mo- 
ment) per  ampere  at  all  loads. 

With  a  given  free  running  current  a 
properly  designed  automobile  motor  should 
increase  its  torque  to  approximately  five 
times,  with  2.5  times  increase  of  current. 
Such  a  motor  will  take  care  of  the  battery 
driving  it  on  all  roads,  for  it  will  accelerate 
the  vehicle  rapidly  without  exceeding  2.5 
times  the  normal  free  running  current,  and 
it  will  be  capable  of  climbing  a  7.5  per  cent 
grade  without  exceeding  the  same  limit. 

Such  a  motor,  as  described  above,  must 
be  designed  so  that  the  magnetic  flux  in  the 
armature  increases  in  proportion  to  the 
work  to  be  done.  Therefore  the  magnetic 
circuits  of  the  entire  machine  must  not  be 
restricted  by  conditions  calling  for  low 
weight  and  too  small  dimensions,  the  torque 
being  proportional  to  the  product  of  the 
magnetic  flux  in  the  armature  and  the  am- 
pere turns  on  the  armature.  The  turns  on 
the  armature  being  a  fixed  quantity,  the 
only  variables  are  the  magnetic  flux  and  the 
current. 

Many  attempts  have  been  made  from  time 
to  time  to  use  the  motor  as  a  generator 
when  coasting  or  braking,  and  to  chargp 
the  battery  when  so  doing.  This  calls  for 
a  special  field  winding,  and  also  unneces- 
sarily complicates  the  connections  and  the 
controller.  From  actual  tests  in  this  coun- 
try there  seems  to  be  no  gain  whatever  with 


this  style  of  machine,  as  the  type  of  wind- 
ing necessitated  destroys  the  characteristics 
which  have  been  already  described.  The 
very  best  motor  for  all  around  service  is 
the  straight  series  motor,  with  a  character- 
istic such  as  described  above. 

Within  the  last  few  years  the  single  re- 
duction motor,  mounted  on  the  axle,  has 
been  rapidly  displaced  by  the  higher  speed 
double  reduction  motor,  mounted  on  the 
body  of  the  vehicle.  This  type  of  motor  has 
many  advantages  over  its  older  rival, 
among  which  are  the  following : 

1.  It  is  suspended  from  the  vehicle  body, 

therefore  there  is  less  wear  on  the  tires 
and  gears,  due  to  direct  hammer  blows 
when  riding  over  rough  roads. 

2.  Flexible  drive  by  chain  between  motor 

and  wheels,  whereby  the  losses  due  to 
binding  of  the  driving  parts  are  reduced 
to  a  minimum. 

3.  Much  less  noise,  owing  to  the  fact  that 

the  first  reduction  spur  gears  can  be 
run  in  oil  in  a  gear  case,  and  the  chain 
or  second  reduction  can  also  be  en- 
closed. 

4.  Most  important — by  using  a  higher  speed 

motor  better  characteristics  can  be  ob- 
tained with  the  same  weight. 

The  fact  that  a  light  motor  does  not  nec- 
sarily  keep  the  total  weight  of  a  vehicle  low 
cannot  be  stated  too  strongly.  That  is  to 
say,  if  the  vehicle  has  to  perform  a  certain 
number  of  ton  miles  with  a  given  battery, 
the  properly  proportioned — although  heavier 
— motor  will  consume  less  energy  per  ton 
mile  than  the  unduly  light  motor  not  having 
the  proper  proportions  and  characteristics. 
Furthermore,  the  additional  weight  of  bat- 
tery required  to  run  the  light  motor  will 
in  most  cases  amount  to  more  than  double 
the  additional  weight  in  a  motor  properly 
designed,  with  a  corresponding  increase  in 
care  and  expense. 

Of  course,  if  the  vehicle  were  designed  to 
run  on  a  perfectly  level,  smooth  track,  with 
a  minimum  of  stops,  the  light  weight  motor 
would  be  satisfactory;  but  in  actual  service 
grades  more  or  less  severe  are  encountered 
continually,  and  stops  are  very  frequent,  es- 
pecially in  crowded  streets. 

Again,  after  a  suitable  motor  has  been 
chosen  for  any  given  condition,  it  is  very 
necessary  that  the  proper  gear  ratio  is  se- 
lected, otherwise  when  hill  climbing  and  ac- 
celerating the  current  consumption  will  be 
out  of  all  proportion  to  the  capacity  of  the 
battery,  resulting  in  less  mileage  from  the 
battery  than  was  calculated. 

There  are  a  number  of  vehicles  on  the 
market  today  that  could  be  improved  in  en- 
ergy consumption  per  ton  mile,  radius  of 
action,  and  .in  hill  climbing  ability,  if  they 
were  equipped  with  motors  and  gears  suited 
to  the  weight  and  speed  of  the  vehicle,  and 
to  the  battery  with  which  the  vehicle  is 
equipped. 

Next  in  importance  comes  the  method  of 
control.  With  a  properly  designed  con- 
troller the  acceleration  from  the  first  notch 
of  the  controller  to  the  last,  or  full  speed 
position,  should  be  very  gradual. 
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The     Advantages    of    Alternating 

Current  Dynamos  in  Engine 

Testing. 

By  Benjamin  F.  Bailey. 

The  use  of  a  dynamo  as  an  absorption 
dynamometer  in  place  of  the  usual  Prony 
brake  has  become  quite  common.  The 
electrical  equipment  is  more  costly,  but, 
leaving  this  out  of  consideration,  it  is  im- 
doubtedly  the  better  method.  It  is  not  ray 
intention  here  to  go  into  the  discussion  of 
the  relative  advantages  of  the  two  methods, 
as  the  subject  has  been  extensively  treated 
by  other  writers,  but  to  take  up  two  points 
that  I  have  never  seen  mentioned,  both  of 
which  are  of  great  importance,  and  indicate 
the  superiority  of  the  eelctrical  method. 

The  first  is  that  in  testing  for  the  best 
adjustment  of  spark,,  mixture,  etc,  any 
change  is  shown  immediately  by  the  elec- 
trical instruments.  With  the  Prony  brake, 
the  weight  must  be  adjusted,  the  speed 
taken,  and  the  result  computed  before  one 
can  be  sure  whether  or  not  an  improve- 
ment has  been  made.  Thus,  much  valua- 
ble time  may  be  saved,  and  the  conclusions 
reached  are  more  reliable,  as  the  indica- 
tions are  immediate,  and  no  time  is  given 
for  other  factors  to  change  and  possibly 
vitiate  the  result 

The  other  advantage  is  that  in  a  d)mamo 
the  torque  drops  off  about  in  proportion 
to  the  speed,  other  factors  remaining  the 
same.  This  is  not  true  of  the  Prony  brake. 
The  torque  for  any  given  tension  is  ap- 
proximately constant  Hence,  any  cause 
tending  to  change  the  speed  of  the  engine, 
as  a  slight  variation  in  mixture  or  in  the 
spark,  will  cause  much  less  of  a  change  in 
speed  when  using  the  dynamo  than  is  the 
case  if  the  brake  is  employed.  Probably 
the  variation  would  be  about  one-third  as 
great  with  the  dynamo.  It  is  thus  easier 
to  hold  the  speed  at  any  desired  point,  and 
this  is  a  great  advantage  when  testing  an 
ungoverned  engine. 

ADVANTAGES   OF   ALTERNATING   OVER   DIRECT 
CURRENT  MACHINE. 

I  would  advise  the  use  of  an  alternating 
current  generator,  preferably  single  phase 
and  having  a  revolving  field.  The  last 
item,  however,  is  of  slight  importance. 
The  use  of  an  alternator  presents  several 
advantages  over  that  of  a  direct  current 
machine.  In  the  first  place  the  output  can 
be  read  directly  on  a  wattmeter.  With  a 
direct  current  machine  it  would  be  neces- 
sary to  use  both  an  ammeter  and  a  volt- 
meter, and  to  multiply  their  indications  to- 
gether to  obtain  the  power  output  A 
wattmeter  is  not  reliable  on  a  direct  cur- 
rent circuit  unless  the  current  and  voltage 
be  reversed.  The  use  of  one  instrument 
obviously  saves  time  and  prevents  mistakes. 

Another  point  in  favor  of  the  alternator 
is  that  a  short  circuit  is  much  less  liable 
to  do  harm  to  the  generator  and  engine. 
The  current  developed  is  much  less  on  ac- 
count of  self  induction,  and  there  being  no 
commutator  to  bum,  no  damage  would  be 
liable  to  result 
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The  absence  of  a  commutator  is  in  itself 
a  great  advantage,  as  it  in  general  causes 
more  trouble  and  requires  more  care  than 
all  the  other  parts  together.  This  is  espe- 
cially true  if  the  machines  do  not  receive 
the  best  of  care  and  are  exposed  to  the  dirt, 
dust  and  oil  which  are  usually  present  in 
testing  rooms.  To  be  sure,  an  enclosed  type 
of  generator  could  be  used,  but  they  are 
much  more  expensive.  I  have  in  mind  a 
qase  where  the  efficiency  of  several  direct 
current  generators,  used  in  gas  engine  test- 
ing, was  found  more  than  s  per  cent  lower 
than  it  was  a  couple  of  months  before,  the 
trouble  being  due  entirely  to  lack  of  care 
of  the  commutators! 

Important  as  are  these  incidental  advan- 
tages, it  is  however  more  on  account  of  the 
ease  and  accuracy  with  which  the  real  in- 
put of  power  to  the  dynamo  may  be  ob- 
tained that  I  wish  to  recommend  the  alter- 
nating current  system.  As  is  of  course  ob- 
vious, there  is  some  loss  in  transforming 
from  the  mechanical  power  of  the  engine 
to  the  electrical  power  of  the  circuit 
Hence,  the  output  of  the  engine  is  greater 
than  that  of  the  generator.  This  may  be  al- 
lowed for  in  two  ways. 

Probably  the  more  obvious  way  is  to  have 
prepared  a  curve  of  efficiencies,  on  which  are 
plotted  various  outputs  of  the  dynamo  and 
the  corresponding  efficiencies.  The  input 
of  the  dynamo  is  then  obtained  by  dividing 
its  output,  i.  e.,  the  product  of  the  volts  and 
amperes  or  the  reading  of  the  wattmeter, 
by  the  corresponding  efficiency.  The  result 
is  the  input  in  watts  to  the  dynamo,  or  the 
output  of  the  engine,  and  should  be  divided 
by  746  to  reduce  it  to  horse  power. 

An  improvement  on  this  is  to  perform 
beforehand  a  number  of  such  calculations, 
and  to  plot  the  results  in  the  form  of  a 
curve  between  outputs  of  the  dynamo  in 
watts  and  inputs  in  horse  power.  This 
saves  all  calculation. 

An  extension  may  be  made  to  this,  par- 
ticularly with  the  alternating  current  sys- 
tem, by  calibrating  the  scale  of  the  watt- 
meter to  read  directly  in  horse  power  input, 
instead  of  watts  output  Thus,  instead  of 
marking  the  point  corresponding  to,  say, 
10,000  watts,  as  it  would  usually  be  done,  we 
may,  assuming  90  per  cent  efficiency,  per- 
form the  calculation  10,000 -*- 746  -*- 0.9  =  15 
and  mark  the  point  15  horse  power.  This 
makes  an  extremely  convenient  arrange- 
ment, but  is  not  adapted  to  very  accurate 
work,  since  the  efficiency  may  change  with 
time  and  use,  and  moreover  the  efficiency 
curve  will  be  different  for  each  particular 
speed.  Probably  the  best  arrangement  of 
all  would  be  to  have  a  wattmeter  with  two 
scales,  one  calibrated  in  horse  power  output, 
the  other  in  horse  power  input  The  latter 
scale  would  be  computed  from  the  efficiency 
curve  for  the  most  usual  speed,  and  would 
be  used  for  approximate  results.  For  accu- 
rate work,  particularly  at  high  or  low 
speeds,  the  readings  of  the  output  scale 
would  be  used  and  corrected,  as  will  be  de- 
scribed later. 
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The  most  accurate  method  of 

OBTAINING  THE  INPUT  OP  A  DYNAMO 

the  output  of  which  is  known  is  to  add  tc 
the  output  all  the  losses  in  the  machine. 
This  method  is  based  upon  the  law  of  the 
conservation  of  energy  and  is  strictly  accu- 
rate. Moreover,  it  is  fairly  easy  to  deter- 
mine accurately  these  losses,  most  of  which 
will  not  change  with  time»  and  those  which 
may  can  be  easily  checked.  My  principal 
reason  for  advocating  the  use  of  an  alter- 
nating current  dynamo  is  that  about  half 
of  these  losses  can  be  eliminated  entirely, 
and  those  thus  gotten  rid  of  arc  the  ono 
that  are  most  likely  to  change,  and  arc  at 
the  same  time  most  difficult  to  determine. 

The  losses  in  a  direct  current  machine 
are  due  to 

1.  Journal  friction  and  windage. 

2.  Commutator  friction. 

3.  Current  in  field  winding  i  ^ *R  i. 

4.  Current  in  armature  winding    I,'  R^ 

5.  Resistance  of  brush  contact  on  com- 
mutator. 

6.  Resistance  of  carbon  brushes  r=T  *R 

7.  Current  in  coils  short  circuited  by 
brushes. 

8.  Sparking,  if  present 

9.  Magnetization  of  iron,  i.  e.,  hysteresis 
loss. 

10.  Eddy  currents  in  iron  and  copper. 

Of  these  losses  Nos.  2,  3,  5,  6,  7  and  8 
are  from  the  nature  of  the  machine  absent 
in  an  alternator.  Moreover,  these  are  pre- 
cisely the  losses  that  are  both  difficult  to 
determine,  and  are  also  apt  to  be  extremely 
variable.  For  example,  the  friction  of  the 
brushes  on  the  commutator  is  very  varia- 
ble, and  is  sure  to  change  every  time  the 
commutator  becomes  dirty  or  sticky,  and 
for  each  change  in  brush  spring  tension. 

The  power  required  to  excite  the  field  is 
one  of  the  principal  sources  of  loss,  and  is 
entirely  eliminated  in  the  alternator,  since 
it  would  be  separately  excited  from  some 
outside  source.  Alternators  are  frequently 
compounded  much  like  a  direct  current  ma- 
chine, and  a  portion  or  all  of  the  armature 
current  rectified  to  excite  the  series  field. 
The  use  of  such  a  machine  would  require 
extra  calculations,  and  its  use  is  not  ad- 
vised. If  no.  other  type  is  available  it 
would  be  used  with  the  series  field  cut  out 

The  loss  due  to  the  resistance  of  the 
brush  contact  is  difficult  to  determine,  and 
is  extremely  variable  with  the  state  of  the 
brushes  and  commutator.  Moreover,  it  is 
difficult  to  calculate  with  different  loads, 
since  the  resistance  is  not  constant,  but 
varies  with  each  change  of  current  The 
loss  due  to  this  cause,  as  well  as  that  due 
to  the  resistance  of  the  brushes  themselves, 
is  present  in  an  alternator  as  well  as  in  a 
direct  current  machine,  but  is  much  less, 
particularly  if  the  generator  is  of  the  re-' 
volving  field  type  or  if  it  has  metallic 
brushes. 

The  loss  of  energy  in  the  short  circuited 
coils  of  a  direct  current  machine  cannot  be 
accurately  determined,  and,  moreover,  it 
changes  enormously  for  slight  changes  in 
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the  brush  position.  The  same  remarks  ap- 
ply to  the  loss  due  to  sparking.  Thus  at 
once  the  alternator  has  a  great  advantage 
over  its  rival.  To  be  sure  some  of  these 
losses  are  small,  but  taken  together  they 
constitute  at  least  half  the  total  losses. 

It  is  possible  to  go  one  step  further  and 
get  rid  of  the  armature  loss.  This  can  be 
done  by  providing  a  separate  winding  of 
light  wire,  to  supply  the  current  for  the 
pressure  coil  of  the  wattmeter.  The  voltage 
developed  per  turn  of  this  wire  would  be 
the  same  as  that  in  the  main  wire,  but  it 
would  not  be  decreased  by  the  drop  due  to . 
resistance,  as  is  the  case  with  the  other. 
Hence  it  is  the  true  pressure  developed  in 
the  machine,  and  the  wattmeter  would 
show  the  output  plus  an  amount  equal  to 
the  armature  I»*R»  loss.  This  winding 
could  usually  be  incorporated  with  the 
larger  wire  while  the  machine  was  being 
built,  without  much  trouble  or  expense.  It 
would  not  need  to  have  the  same  number 
of  turns  as  the  other  wire,  provided  the 
ratio  were  known,  and  the  wattmeter  or- 
dered to  correspond. 

Thus  we  have  left  only  losses  i,  9  and 
10.  Of  these  the  friction  should  not 
change  appreciably.  Any  great  variation 
could  be  detected  by  the  resistance  offered 
to  turning  the  machine  by  hand.  A  more 
accurate  method  would  be  to  wind  a  light 
cord  around  either  the  shaft  or  pulley,  and 
determine  the  least  weight  which  will  just 
keep  the  field  or  armature,  as  the  case  may 
be,  in  rotation.  If  it  should  be  found  that 
the  friction  has  increased  appreciably,  the 
journals  are  at  fault,  and  the  remedy  is 
usually  obvious. 

The  three  losses — friction,  hysteresis  and 
eddy  current  loss — could  in  most  cases  be 
most  readily  measured  in  the  shop  before 
the  machine  is  shipped.  This  can  easily  be 
done  by  means  of  a  small  electric  motor. 
The  three  can  be  obtained  together  by  a 
single  measurement,  and  should  be  taken 
for  a  large  range  of  speeds  and  for  vari- 
ous field  currents.  The  curves  so  obtained 
should  be  plotted,  preferably  all  on  the 
same  sheet,  with  speeds  as  abscissas,  horse 
power  lost  as  ordinates,  and  each  curve 
marked  with  the  field  current  to  which  it 
refers.  These  curves  should  be  reliable  for 
years  if  care  is  taken  to  see  that  the  fric- 
tion does  not  change.  The  hysteresis  and 
eddy  current  losses  will  remain  the  same 
provided  the  field  remains  central  in  the 
armature. 

To  determine  the  speed  of  rotation  the 
most  convenient  means  would  be  one  of 
the  new  electric  tachometers.  These  con- 
sist merely  of  a  small  direct  current  mag- 
neto, belted  or  direct  connected  to  the  ma- 
chine under  test,  and  supplying  current  to 
a  voltmeter.  The  latter  is  calibrated  di- 
rectly in  revolutions  per  minute,  instead  of 
in  volts.  A  reading  can  be  taken  instantly, 
and  any  variation  or  unsteadiness  is  at  once 
apparent. 

With  such  an  outfit,  to  make  an  approxi- 
mate determination  of  the  power  developed 
by  the  engine,  a  mere  reading  of  the  scale 


of  the  wattmeter,  calibrated  as  before  de- 
scribed to  indicate  engine  output,  would 
suffice.  For  more  accurate  work  three  read- 
ings would  be  necessary — the  reading  of  the 
wattmeter  on  the  other  scale,  calibrated 
to  read  in  generator  horse  power  output, 
the  speed  taken  either  as  before  described 
or  with  an  ordinary  speed  counter,  and  the 
current  in  the  field.  From  an  inspection 
of  the  curve  the  loss  corresponding  to  the 
speed  and  field  current  would  be  taken  and 
added  to  the  wattmeter  reading.  This  will 
give  a  very  accurate  result,  since  the  total 
correction  will  usually  be  only  5  or  10  per 
cent,  of  the  wattmeter  reading,  and  any 
small  error  in  obtaining  it  will  affect  the 
result  very  little.  With  reasonable  care 
the  latter  can  be  relied  upon  to  about  10 
per  cent. 

Nothing  has  been  said  about  belt  loss. 
The  dynamo  should  if  possible  be  direct 
connected  to  the  engine  by  means  of  a 
flexible  coupling.  If  it  seems  better  to  em- 
ploy a  belt,  its  friction  loss  can  be  meas- 
ured and  included  in  the  curve.  Care 
should  then  be  taken  to  keep  the  belt  ten- 
sion the  same  all  the  time,  and  have  it  great 
enough  to  prevent  slipping.  The  use  of  a 
belt,  however,  introduces  more  uncertainty 
than  all  the  other  factors  together,  and  it 
should  be  avoided  if  possible.  This  is  eas- 
ily done  with  a  high  speed  automobile  en- 
gine. 

If  the  auxiliary  winding  before  described 
is  not  used  it  will  be  necessary  to  meas- 
ure the  current  in  the  armature  cir- 
cuit and  multiply  the  square  of  its  value 
by  the  resistance  of  the  armature.  The 
result,  reduced  to  horse  power,  should 
be  plotted  as  a  curve  between  amperes  and 
other  losses.  This  loss  would,  of  course, 
be  plotted  as  a  curve  betwen  amperes  and 
horse  power.  Unfortimately  the  resistance, 
and  consequently  the  loss,  varies  with  the 
temperature.  This  change  is  rather  small, 
but  all  imcertainty  would  be  avoided  by 
using  the  auxiliary  winding. 

The  load  used  to  dissipate  the  energy 
received  from  the  dynamo  should  be  non- 
inductive,  preferably  a  water  rheostat  or 
a  bank  of  incandescent  lamps.  If  the  lat- 
ter is  used  care  should  be  taken  to  secure 
the  poorest  lamps  obtainable.  By  "poor- 
est" I  mean  those  consuming  the  greatest 
amount  of  energy  per  candle  power.  A 
smaller  number  of  such  are  needed  to  dis- 
sipate the  energy,  and  they  likewise  with- 
stand better  an  accidental  excess  voltage. 
Lamps  of  32  or  50  candle  power  will  also 
be  found  cheaper  for  a  given  energy  loss 
than  those  of  16  candle  power. 

The  alternator  should  be  wound  pref- 
erably for  440  volts.  The  lamps  used 
should  be  120  volt  ones,  and  the  lamp  bank 
so  arranged  that  when  testing  at  full  speed 
four  sets  of  lamps  may  be  connected  in 
series.  Below  half  speed  two  sets  should 
be  in  series  (the  alternator  giving  then  220 
volts  or  less),  and  below  one-quarter  speed 
all  the  lamps  should  be  in  parallel.  This 
allows  practically  the  full  capacity  of  the 
lamps  to  be  used  at  any  speed.    The  same 


end  might  be  attained  by  winding  the  al- 
ternator with  four  coils  arranged  for  con- 
nection in  series  or  parallel  or  by  the  use 
of  a  transformer  giving  different  ratios. 

The  most  valid  objection  that  can  be 
urged  against  this  system  is  that  a  separate 
source  of  direct  current  is  required  for  the 
fields..  This  in  many  cases  could  be  pro- 
cured from  the  regular  city  lighting  mains 
and  the  cost  would  be  small.  If  this  source 
is  not  available,  a  small  storage  battery 
would  supply  the  current  This  could  be 
recharged  from  the  alternators  by  means 
of  an  electrolytic  rectifier.  The  same  bat- 
tery could  have  taps  brought  off  from  every 
three  or  four  cells  and  a  pair  of  these  run 
to  each  testing  stand  would  supply  current 
for  the  engine  ignition. 

In  conclusion,  the  advantages  of  the  al- 
ternating current  system  are  those  of  ac- 
curacy, simplicity  and  reliability.  Accu- 
racy, since  the  greater  part  of  the  dynamo 
losses  are  eliminated,  and  those  remaining 
arc  not  subject  to  much  variation.  Simplic- 
ity, since  almost  all  calculation  may  be 
avoided,  and  what  remains  is  of  the  sim- 
plest character.  Lastly  reliability,  on  ac- 
count of  the  elimination  of  the  commutator 
and  the  lessened  danger  of  burning  out  the 
armature. 


A  New  Propeller  and  Water  Tank 
Testing:  Device. 

By  R.  M.  Shewmacher. 

Every  manufacturer  has  a  method  of  test- 
ing his  motors  before  putting  them  into 
service,  and  there  are  a  number  of  different 
devices  of  greater  or  less  efficiency.  The 
best  devices  are  costly,  as  a  general  rule, 
and  not  every  concern  cares  to  go  to  that 
expense  when  they  feel  that  they  can  rely 
for  satisfactory  results  on  some  simpler  and 
cheaper  method. 

The  Prony  brake  is  used  to  quite  an  ex- 
tent, but  is  not  very  satisfactory  on  account 
of  the  extreme  care  necessary  to  get  accu- 
rate records  and  to  keep  it  in  good  work- 
ing order.  The  dynamo  offers  a  better  so- 
lution to  the  problem,  and  there  is  not  nearly 
the  amount  of  trouble  in  keeping  it  iii  good 
working  order.  But  the  cost  of  such  an  in- 
stallation, with  switchboard,  meters,  etc.,  is 
rather  high,  and  is  considered  prohibitive  by 
a  great  many,  especially  the  small  concerns. 
Some  use  a  propeller  wheel  or  paddle  wheel 
of  some  form,  in  a  tank  of  water,  to  furnish 
the  necessary  resistance  in  testing  their  mo- 
tors, and  the  following  description  is  of 
one  of  these  devices: 

The  propeller  or  paddle  wheel  may  be  of 
two  or  more  blades  of  ample  size,  and  may 
be  of  the  reversible  type,  such  as  are  used 
on  small  motor  boats,  so  that  the  resistance 
may  be  varied  at  will  while  the  motor  is 
working.  Referring  to  the  sketch,  the  mo- 
tor to  be  tested  is  connected  by  a  suitable 
device  to  shaft  A.  B  is  a  spider,  with  two 
studs  G  G  fastened  in  its  outer  edge.  Spider 
B  is  keyed  to  shaft  A.  To  the  studs  GG 
are  fastened  cables  H,  which  pass  over  the 
drum  C,  around  pulleys  D,  and  fasten  to 
studs  M,  which  are  screwed   into  di*= 
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Drum  C  is  keyed  to  shaft  F,  which  ends 
between  drum  C  and  spider  B.  Disc  E  is 
loosely  keyed  to  shaft  F  and  is  free  to  slide 
on  the  shaft 

Thus  the  power  of  the  motor  is  trans- 
mitted through  shaft  A  and  spider  B,  thence 
through  cables  H  around  pulleys  D  to  disc 
E  and  the  spring  I  to  the  propeller  J. 

The  resistance  of  propeller  J  in  the  tank 
of  water  will  cause  the  spring  I  to  be  com- 
pressed more  or  less  according  to  the  re- 
sistance. Pointer  L  is  so  connected  that  it 
moves  whenever  the  spring  is  compressed 
and  consequently  registers  the  resistance  on 
K,  and  when  the  distance  from  the  centre 
of  shaft  F  to  the  centre  of  pulley  D  is 
known,  as  well  as  the  strength  of  spring  I, 
the  calibration  of  K  is  an  easy  matter. 

The  propeller  blades  may  be  so  arranged 
as  to  work  against  each  other  to  equalize 
the  end  thrust  on  the  shaft,  but  a  ball 
thrust  collar  would  most  likely  be  necessary 


Hydrauuc  Motor  Testing  Rigging. 

for  accurate  reading.  A  speed  recorder  may 
be  connected  to  the  shaft  F  and  this  con- 
nected to  dial  K,  so  that  the  horse  power 
may  be  read  directly  from  a  third  dial. 

Such  a  device  as  this  does  not  take  up 
much  room;  is  not  too  costly  to  install;  is 
not  hard  to  keep  in  repair  or  understand, 
and  may  be  applied  to  large  and  small  mo- 
tors alike. 


Unclutching  in  Roundins^  Corners. 

Some  useful  hints  were  given  at  the 
British  Ladies'  Automobile  Club  at  the 
last  of  R.  Sedgwick  Currie's  technical  les- 
sons on  the  internal  combustion  engine. 
Mr.  Currie  said  that  if  motorists  wished  to 
prolong  the  life  of  their  tires,  they  should 
be  careful  never  to  round  a  corner  with 
the  clutch  in,  as  by  so  doing  a  very  severe 
strain  was  put  on  the  back  tires,  which 
would  soon  result  in  their  being  worn 
flat.  When  tires  are  put  away  for  the 
winter,  they  should  be  hung  in  a  cool,  dark, 
and  yet  dry  room.  Dark,  because  rubber 
invariably  hardens  and  perishes  when  kept 
in  the  light  A  moist  or  a  very  warm  at- 
mosphere will  also  cause  it  to  harden 
Mckly. 


Some  General  Comments  on  Clians:e 
Speed  Gearing. 

By  Dempster  M.  Smith. 

A  review  of  some  features  of  the  change 
speed  gearing  situation  at  this  time  is  of  in- 
terest Aside  from  the  power  plant,  and 
possibly  excepting  systems  of  control,  with 
which  it  should  have  equal  rank,  the  trans- 
mission gear  should  be  given  the  closest  at- 
tention. The  gasoline  motor  furnishes  only 
a  limited  power,  but  the  gearing  multiplies 
this  by  three  or  four,  and  enables  the  car 
to  "get  there"  along  with  its  friend  and 
enemy,  the  steamer,  when  otherwise  it 
would  at  times  be  left  somewhat  in  the  rear. 

THE  GEARLESS  CAR. 

The  chief  thing  desired  by  many  in  con- 
nection with  change  speed  gearing  now 
seems  to  be  to  dispense  with  it  At  least 
this  somewhat  Hibernian  sentiment  is  voiced 
so  often  that  one  is  convinced  that  most  of 
the  gearing  now  in 
use  is  not  quite  all 
that  might  be  desired. 
The  promise  of  a 
"gearless"  car  is  truly 
an  alluring  one;  the 
vision  of  a  vehicle 
consisting  of  little  be- 
sides wheels,  frame, 
motor  and  necessary 
accessories  and  a 
clutch — and  very  lit- 
tle of  that,  for  with 
the  ideally  flexible  en- 
gine the  clutch  would 
oe  seldom  disengaged 
except  in  starting  and 
stopping.  Until  the 
gas  engine  can  be 
converted  to  some  of 
the  virtues  of  the 
steam  or  electric  mo- 
tive power,  however,  there  are  some  very 
serious  obstacles  to  the  attainment  of  this 
pinnacle  of  simplicity.  Anyone  who,  in  a 
hilly  country,  has  seen  cars  of  imposing 
mien  and  5  horse  power  rating  pause  to 
shift  gears  and  "take  a  fresh  hold"  a  good 
deal  oftener  than  the  catalogues  allow,  will 
be  inclined  to  endure  this  useful  mechanism 
yet  a  Httle  while. 

Aside  from  what  appears  under  present 
conditions  to  be  the  absolute  necessity  for 
its  continued  use,  it  is  doubtful  if  gearing 
will  ever  be  abandoned  in  gasoline  cars, 
except  perhaps  in  those  whose  owners  can 
afford  to  entirely  disregard  considerations 
of  economy.  This  feature  of  the  gearing 
problem  has  never  been  adequately  con- 
sidered. The  great  determining  tests  of 
first  investment  and  operating  expense  will 
be  applied  here  as  everywhere  else,  and  will 
have  more  effect  upon  the  transmission  gear 
question  than  all  the  gas  engine  improve- 
ments of  a  decade. 

COST   AND    MAINTENANCE    VERSUS    GEARING. 

It  is  obvious  that  in  order  to  propel  a  car 
of  moderate  size  over  "what  comes"  in  the 
way  of  roads  and  grades,  without  speed 
change    gearing,   a   motive  plant   must  be 


installed  which  is  capable  of  propelling  the 
car  under  the  severest  possible  conditions. 
These  conditions  demand  so  much  propul- 
sive effort  that  an  engine  of  (at  a  moderate 
estimate)  four  times  the  power  required  to 
do  the  work  through  the  low  speed  of  a 
suitable  change  gearing  must  be  provided. 
This  forces  us  to  imagine  an  able  bodied 
touring  car,  without  gearing,  but  with  a 
motor  of  at  least  lOO  horse  power,  follow- 
ing for  a  fair  comparison  the  rather  gener- 
ous manner  of  rating  now  in  vogue.  This 
motor  weight  would  more  than  equal  the 
saving  in  gear  weight,  and  tire  expense 
'would  be  increased  rather  than  diminished 
The  entire  car  design  would  have  to  be  re- 
vised in  order  to  carry  the  great  weight  for- 
ward. But,  by  far  the  greatest  considera- 
tion, the  purchaser  of  such  a  car  would  be 
called  upon  for  an  investment  on  a  lOO 
horse  power  scale,  and  to  buy  fuel  and  lu- 
bricating oil  for  a  motor  of  whose  full 
power  he  would  (or  should)  ordinarily  be 
afraid  to  avail  himself.  Maybe  once  in 
2$  miles  of  road  he  could  "throw  her  wide 
open"  on  a  grade ;  but  at  all  other  times  he 
must  pay  for  the  hauling  around  and  de- 
terioration of  several  hundred  pounds  dead 
weight  of  motor  which  is  of  no  earthly  use 
to  him.  A  little  consideration  of  such 
points  as  these  should  convince  the  designer 
that  the  gearless  car  is  as  yet  far  in  the 
future. 

It  is,  of  course,  well  known  that  a  prom- 
inent steam  car  maker  has  adopted  a 
change  gear,  chiefly  for  hill  climbing  and 
steaming  purposes,  and  in  this  connection  it 
is  interesting  to  note  that  in  a  recent  de- 
velopment of  a  popular  car  having  a  two 
cycle,  four  cylinder  motor,  which  should 
be  of  very  great  efficiency  and  flexibility, 
apparently  the  usual  amount  of  attention  has 
been  devoted  to  gearing. 

But  if  the  speed  gearing,  by  many  con- 
sidered an  undesirable  complication,  cannot 
be  dispensed  with,  its  presence  can  be  ren- 
dered less  objectionable  by  removing  some 
of  its  annoying  faults  which  have  given  rise 
to  the  call  for  the  gearless  car. 

SLIDING   AND   PLANETARY  GEARS. 

In  discussing  forms  of  gearing,  the  slid- 
ing gear  naturally  claims  first  attention  by 
reason  of  its  extensive  use.  Most  of  the 
new  1906  cars  have  it,  including  the  new- 
products  of  some  makers  who  have  hereto- 
fore used  the  planetary  gear  or  some  other 
individual  clutch  system.  The  new  light 
four  cylinder  cars  have  sliding  gear  trans- 
missions in  many  cases  where  two  years 
ago  such  cars  appeared  largely  with  plan- 
etary gears.  The  wisdom  of  this  wholesale 
abandonment  of  the  planetary  type,  especial- 
ly in  light  cars,  is  questionable.  While  the 
sliding  gear  may  be  more  economical  of 
power  on  the  low  speeds,  there  are  proba- 
bly not  three  styles  of  the  sliding  gear  in 
use  today  which  will  show  as  little  con- 
sumption of  power  between  the  motor  and 
the  wheels  when  on  the  high  gear  as  the 
planetary,  owing  to  the  fact  that  in  the  lat- 
ter none  of  the  gear  contacts  are  in  opera- 
tion and  the  gearing  revolves  with  the  shaft 
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as  one  mass,  while  in  the  former  there  is 
at  least  one  set  of  gears,  and  frequently 
two,  rtmning  in  contact  at  all  times.  In 
other  words,  by  the  use  of  the  planetary 
gear  the  ideal  result  of  "gearlessness"  is 
actually  obtained  on  the  high  speed,  while 
with  the  sliding  form  the  same  old  com- 
plaint of  gear  troubles  holds  good  for  all 
conditions. 

The  ideal  gearing  would  be,  of  course, 
one  in  which  each  of  the  lower  speeds  could 
be  obtained  with  a  minimum  of  frictional 
loss,  and  the  high  speed  without  any  loss 
due  to  idly  running  gears. 

The  planetary  two  speed  gear  still  holds 
its  own,  chiefly  in  the  large  class  of  low 
priced  American  runabouts.  A  consider- 
able objection  to  the  use  of  this  type  of  gear 
on  the  larger  cars  is  its  generally  accepted 
limitation  to  two  speeds.  There  is,  however, 
one  car  of  quite  pretentious  size  and  price 
which  employs  a  three  speed  gear  of  this 
style.  This  is  the  only  well-known  example 
of  a  three  speed  planetary  gear,  and  it  has 
probably  not  been  in  use  long  enough  for 
a  thorough  trial,  or  to  gain  any  great  fol- 
lowing. It  is  difficult  to  see,  however,  any 
fatal  obstacle  to  the  production  of  a  suc- 
cessful three  speed  planetary  gear. 


FAXn^TS  OF  THE  SLIDING  GEAR. 

Some  of  the  disadvantages  of  the  sliding 
gear  transmission  have  been  frequently  dis- 
cussed. The  chief  of  these  is  generally  con- 
sidered to  be  the  faci  that  the  gears  of  the 
various  speed  ratios  must  be  forcibly 
brought  into  mesh  while  they  are  running 
at  different  pitch  line  speeds,  and  one  of 
them,  together  with  other  revolving  parts, 
often  of  considerable  total  inertia,  must  be 
accelerated  or  retarded  to  the  speed  of  the 
other  practically  instantaneously.  This 
causes  chipping  of  the  teeth  as  they  are 
brought  together  and  strains  that  must  be 
met  by  the  use  of  special  and  expensive 
steels. 

Another  fault  of  this  style  of  gearing 
which  has  never  been  very  much  empha- 
sized is  that  in  shifting  gears  the  clutch 
must  be  entirely  disconnected,  thus  losing 
the  propulsive  effort  of  the  motor  entirely 
while  the  gear  change  is  being  made,  and 
often  when  the  use  of  the  motive  power  is 
most  desirable;  for  example,  when  bring- 
ing the  car  up  to  high  speed  for  a  stop.  In 
this  respect  the  planetary  gear  is  less  at 
fault,  since  the  changes  can  as  a  rule  be 
made  more  quickly,  but  neither  form  gives 
ideal  results  in  this  particular. 


The  change  speed  gear  which  shall  give 
a  positive  transmission  of  power  (that  is, 
through  toothed  gears),  and  shall  be  capa- 
ble of  changing  speeds  while  the  motor  is 
operatively  connected  with  the  driving 
wheels  and  actually  propelling  the  car,  has 
not  been  given  the  attention  it  deserves. 
Two  or  three  efforts  have  been  made  to  ob- 
tain it,  but  apparently  without  much  suc- 
cess. 

The  sliding  type  will,  because  of  the  sim- 
plicity of  the  gearing  proper,  probably  con- 
tinue in  extensive  use,  but  in  view  of  its 
well  defined  limitations  it  is  hard  to  be- 
lieve that  it  is  the  final  form. 


A  Qear  Ratio  Table. 

By  F.  E.  Watts. 

Accompanying  is  a  table  which  has 
proven  very  useful  to  me  in  transmission 
calculations.  The  method  of  using  is  al- 
most self  evident,  still  a  few  words  of 
explanation  may  not  be  out  of  place. 

The  values  in  columns  5,  6,  7,  8  and  9 
make  no  allowance  for  tire  slip  or  com- 
pression; doubtless  some  of  the  speed- 
ometer makers  could  supply  data  on  these 
points  if  it  were  needed  for  exact  calcu- 


SPEED,  REVOLUTIONS  AND  TIRE  PULL. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Time 

Lbs.  Pull 

Miles 

Per 

Feet 

Feet 

At  Tires 

Energy  of 

Per 

Mile. 

Per 

Per 
Minute. 
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of  One 
H.  P. 

One  Lb. 
Foot  Lbs. 

Hour. 

M.S. 

Second. 

28  in. 

80  in. 

32  in. 

34  in. 

86  in. 

1 

60 

1.4666 

88 

12.005 

11.204 

10.503 

9.887 

9.336 

375 

.0333993 

4 

15 

5.87 

352 

48.02 

44.8 

42.0 

39.55 

37.3 

93.75 

.5334 

5 

12 

7.34 

440 

60.025 

56 

52.5 

49.43 

46.6 

75 

.8^49 

6 

10 

8.81 

528 

72.03 

67.2 

63 

59.3 

56 

62.5 

1.2025 

7 

834 

10.28 

616 

84.04 

78.4 

73.5 

69.2 

65.3 

53.57 

1.6365 

8 

7  30 

11.75 

704 

96.04 

89.6 

84 

79.1 

74.7 

46.88 

2.1374 

15 

4 

22 

1,320 

180.07 

168 

157.5 

148.1 

140 

25 

7.5145 

16 

3  45 

23.5 

1,408 

192.08 

179.2 

168 

158.2 

149.2 

23.44 

8.5495 

17 

331.8 

25 

1,496 

204.08 

190.4 

178.5 

168 

158.7 

22.06 

9.6525 

18 

320 

26.5 

1,584 

216.09 

201.6 

189 

178 

168 

20.83 

10.840 

19 

3  94 

28 

1,672 

228.09 

212.8 

199.5 

187.8 

177 

19.74 

12.057 

20 

3 

29.5 

1,760 

240.10 

224 

210 

197.6 

186.6 

18.75 

13.360 

21 

2  51.4 

31 

1,848 

252.10 

235.2 

220.5 

207.5 

196 

17.86 

14.725 

22 

243.6 

32.25 

1,936 

264.11 

246.4 

231 

217.5 

205.5 

17.04 

16.164 

23 

2  36.6 

33.75 

2,024 

276.11 

257.6 

241.5 

227.4 

214.5 

16.31 

17.665 

24 

2  30 

35.25 

2,112 

288.12 

268.8 

252 

237.2 

224  • 

15.64 

19.239 

25 

2  24 

36.75 

2,200 

300.12 

280 

262.5 

247.2 

233.2 

15 

20.872 

26 

218.6 

38.25 

2,288 

312.13 

291.2 

273 

257 

242.5 

14.42 

22.575 

27 

213.2 

39.75 

2,376 

324.13 

302.4 

283.5 

267 

252 

13.9 

24.350 

28 

2   8.6 

41 

2,464 

336.14 

313.6 

294 

277 

261.2 

13.4 

26.170 

29 

2   4.2 

42.5 

2,552 

348.14 

324.8 

304.5 

286.5 

270.6 

12.93 

28.080 

30 

2 

44 

2,640 

360.15 

336 

315 

296.6 

280 

12.5 

30.600 

31 

156.2 

45.5 

2,728 

372.15 

347.2 

325.5 

306.2 

289.4 

12.1 

32.091 

32 

152.6 

46.75 

2,816 

384.16 

358.4 

336 

316 

298.8 

11.72 

34.200 

33 

149.2 

48.5 

2,904 

396.16 

369.6 

346.5 

326 

308.1 

11.37 

36.361 

34 

145.8 

50 

2,992 

408.17 

380.7 

357 

336 

317.4 

11.03 

38.610 

35 

142.8 

51.25 

3,080 

420.17 

391.9 

367.5 

346 

326.8 

10.71 

40.901 

40 

130 

58.5 

3,520 

480.2 

448.2 

420 

395.5 

373 

9.4 

53.439 

45 

120 

66 

3,960 

540.2 

504.2 

472.5 

445 

420 

8.35 

67.625 

50 

112 

73.25 

4,400 

600.25 

560.2 

525 

494 

466 

7.50 

83.495 

60 

1 

88 

5,280 

720.30 

672.2 

630 

593.5 

560 

6.25 

120.225 

100 

36 

146.5 

8,800 

1,200.5 

1,120.4 

1,050.3 

988.7 

933.6 

3.75 

333.993 

NUMBERS  BELOW  REFER  TO  COLUMNS. 


Values  for  any  other  speed  (miles  per  hour). 

For  2  and  10  -t-  value  for  1  mile  per  hour  by  number  miles  per  hour. 
Tor  3  to  9  y  value  for  1  mile  per  hour  by  number  miles  per  hour. 
For  11  X  value  for  1  mile  per  hour  by  square  of  number  of  miles  per 


To  find  revolutions  per  minute  for  any 
circumference  of  wheel  in  feet. 


other  wheel   diameter  -f.  4   by 


I 
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lations.  My  usual  method  is  to  assume  a 
normal  piston  speed  in  feet  per  minute, 
obtain  from  this  the  number  of  revolu- 
tions per  minute  of  the  engine,  and  se- 
lect from  the  table  the  value  for  the 
proper  wheel  diameter  and  the  desired 
speed.  The  ratio  of  this  value  to  the 
engine  revolutions  will  be  the  gearing 
ratio  to  be  divided  among  chain,  gears, 
etc.  For  instance:  Assume  28  inch 
wheels,  5  miles  per  hour  on  first  speed, 
and  800  revolutions  per  minute  with  5 
inch  stroke,  the  piston  speed  being  666 
feet  per  minute.  Value  from  table  is 
60.025.  Gear  ratio  is  8oo-*-6o.o25  =  13.3; 
or  the  engine  revolves  13.3  times  for 
each  revolution  of  the  wheels  on  first 
speed. 

Column  10  gives  the  tangential  pull  in 
pounds  at  the  tires  of  i  horse  power,  the 
full  wheel  diameter  being  assumed  and 
no  compression  on  tires  considered; 
from  these  figures  we  can  obtain  the  pull 
acting  on  the  chain  or  bevel  gears  by 
multiplying  by  the  wheel  diameter  and 
dividing  by  the  pitch  diameter  of  the 
sprocket  or  gear. 

Column  II  gives  the  energy  in  foot 
pounds  which  i  pound  will  possess  due 
to  motion  at  the  given  speeds;  these 
values  would  be  decreased  by  friction 
and  by  wind  resistance.  Multiplying 
them  by  the  weight  of  the  car  in  pounds 
will  give  a  measure  of  the  energy  which 
must  be  absorbed  by  the  brakes  in  or- 
der to  stop  the  car.  Dividing  this  last 
quantity  by  778  will  give  the  heat  in 
British  thermal  units  which  the  brakes 
must  get  rid  of,  and  show  why  so  many 
brakes  "burn  up."  For  example:  At  20 
m.  p.  h.,  to  stop  a  car  weighing  2,500 
pounds  loaded  would  require  2,500  x 
13.36  =  33,400  foot  pounds,  and  33»400-^ 
778  =  43  British  thermal  units  must  be  ab- 
sorbed by  the  brakes,  bearings  and  wind 
resistance. 

Th€  values  in  column  4  are  exact,  and 
the  others  are  near  enough  for  most 
practical  work.  The  values  for  i  mile 
per  hour  form  a  compact  table  for  a 
pocket  notebook,  since  from, them  any 
value  in  the  table  may  be  easily  found. 


The    Principles   of    Speed    Control 
for  Gasoline  Automobiles. 

By  L.  M.  DiETERiCH,  M.  E.,  C.  E. 

If  a  trackless  power  driven  vehicle  is  to 
be  used  for  the  transportation  of  any  kind 
of  a  load,  the  ability  to  control  its  speed 
is  a  condition  necessary  for  its  practical 
operation.  From  a  purely  kinematical 
point  of  view  the  solution  of  this  problem 
is  simplicity  in  itself.  A  one  speed  motor, 
the  most  direct  connection  with  the  driv- 
ing wheels  and  a  gradual  working  clutch  or 
brake — such  arrangement  would  allow  per- 
fect speed  control,  gradual  between  maxi- 
mum and  zero,  but  be  at  the  same  time  a 
mechanical  monstrosity  and  practical  im- 
possibility. 

From  a  practical  point  of  view  the  solu- 
tion of  this  problem  is  a  very  difficult  one 
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and  is  so  far  only  partially  solved,  although 
only  one  condition  has  to  be  satisfied: 
The  maximum  effective  energy  deliver- 
able at  the  rims  of  the  driving  wheels  shall 
be  a  known  constant,  but  the  ratio  between 
power  and  speed  shall  be  changeable  to  any 
desired  degree  at  the  will  of  the  operator  in 
a  positive  or  negative  sense;  such  changes 
to  be  effected  without  loss  of  energy  addi- 
tional to  such  inevitable  losses  as  are  in- 
herent in  every  positive  power  transmis- 
sion." 

The  first  power  driven  vehicles,  having 
steam  as  their  motive  source,  possessed,  in 
the  character  of  the  steam  engine  itself, 
the  proper  conditions  for  the  ideal  solution 
of  this  problem.  The  use  of  explosion 
motors  as  motive  power  for  vehicles  at 
once  altered  these  conditions,  the  internal 
combustion  motor  being  in  its  infancy  prac- 
tically devoid  of  any  flexibility.  We  there- 
fore find  in  all  vehicles  driven  by  internal 
combustion  motors,  or  to  name  the  class 
here  in  view,  in  all  gasoline  automobiles, 
between  the  motor  and  the  wheels  devices 
whose  sole  duties  are  to  effect  changes  in 
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tion  is  so  full  of  dangerous  possibilities. 
that  it  is  only  satisfactory  when  used  in 
connection  with  a  fairly  flexible  motor  and 
Under  at  least  semi-expert  handling^-  It 
further  necessitates  the  provision  of  a  spe- 
cially designed  and  operated  clutch,  the 
construction  of  which,  under  these  condi- 
tions, becomes  a  problem  itself. 

The  flexibility  or  speed  changing  capacit> 
of  the  gasoline  motor  is  influenced  by  the 
means  for  charge  variations  in  volume  and 
pressure  and  valve  and  explosion  timing 
as  far  as  a  single  cylinder  is  concerned, 
and  by  the  number  of  such  cylinders 
coupled  to  one  common  crank  shaft.  With 
four  cycle  motors  as  much  as  eight  cylin- 
ders have  been  used  for  one  motor,  with 
this  end  in  view,  as  well  as  for  other  advan- 
tages derived  from  this  arrangement 
which  gives  one  impulse  for  each  quarter 
of  a  crank  shaft's  revolution.  (See  Sketch 
7.)  The  same  result  is  reached  by  using 
only  four  cylinders  of  the  two  cycle   type. 

The  sketches  i  to  7  show  in  empirical 
form  the  crank  shaft  torque  for  four  cycle, 
one  to  eight  cylinder  motors,  and  Diag^ram 
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One  cylinder,  four  cycle. 


Two  cylinder,  four  cycle. 


Two  cylinder,  four  cycle. 


the  Speed  and  power  ratio  of  the  effective 
energy,  regardless  of  the  action  of  the 
motor. 

With  few  exceptions  gasoline  automo- 
biles at  present  on  the  market  are  all  fun- 
damentally of  the  constructive  character 
originated  by  Gottlieb  Daimler,  and  we 
have  therefore  only  two  means  of  effecting 
the  speed  control — the  motor  and  the 
change  gear.  The  flexibility  of  the  auto- 
mobile gasoline  motor  has  not  yet  reached 
a  limit  during  the  many  years  of  the  exist- 
ence of  the  motor,  and  although  in  practical 
use  in  both  of  its  representative  t>T)es,  the 
four  cycle  and  two  cycle  motor  is  still  in  a 
developing  state,  as  no  construction  has 
been  found  so  far  in  which,  even  theoreti- 
cally, satisfactory  flexibility  has  been  de- 
veloped. 

The  change  gear  has  only  two  of  its  nu- 
merous forms  which  are  adapted  for  gen- 
eral use,  the  epicyclic  gear  and  the  sliding 
gear,  which  predominates.  It  is  a  rather 
uncomfortable  truth  that  such  a  form  of 
change  gear  has  found  almost  universal 
adoption.  With  this  device  cost,  weight 
and  complication  restrict  the  number  of 
changes  to  a  very  unsatisfactory  limit;  its 
action  is  so  crude  and  its  practical  opcra- 


7  approximately  for  a  two  cycle,  four  cylin- 
der motor  also.  In  these  diagrams  only 
the  internal  pressures  in  the  cylinders  are 
characterized  in  their  positive  or  negative 
torque  effect  on  the  crank  shaft,  and  must 
not  be  compared  with  indicator  diagrams, 
which  are  of  a  different  character  although 
similar  in  form.  For  simplicit/s  sake 
these  diagrams  are  based  on  valve  timing 
coincident  with  crank  shaft  dead  centres. 

Without  going  into  details,  we  can  read 
from  these  diagrams  that  without  the  con- 
sideration of  any  inertia  of  moving  masses 
(flywheel,  etc.)  eight  four  cycle  or  four 
two  cycle  cylinders  are  necessary  in  one 
motor  to  obviate  any  negative  torque  in 
one  cycle  or  to  maintain  a  constant  eflfect- 
tive  torque.  The  near  proximity  of  the 
undulations  (Fig.  7),  which  are  much 
smoother  in  practice  than  shown  in  sketch, 
permits  of  a  very  light  flywheel,  which 
fact  tends  greatly  to  increase  the  flexibility 
of  the  motor. 

CONCLUSIONS. 

From  the  alx)ve,  taken  in  conjunction 
with  the  practical  rosvijts  which  may  be 
derived  from  modern  gasoline  automobiles, 
we  may  draw  cc^iclu'^ions  as  follows: 

T.  It  is  not  practical  at  prc<;ent  to  effect 
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the  speed  control  of  gasoline  automobiles 
cither  by  motor  or  by  change  gfear  alone. 

2.  The  speed  flexibility  of  a  vehicle  in- 
creases with  the  number  of  cylinders,  con- 
sidering the  change  gear  a  constant 

3.  The  efficiency  of  a  vehicle  is  greatest 
if  the  desired  speed  and  power  ratio  are 
derived  from  the  change  gear  alone,  while 
the  motor  is  running  under  such  speed  as 
is  most  efficient  for  the  given  value  timing. 

4.  Speed  control  by  motor  action  alone 
is  the  most  desirable  as  far  as  gradual 
operation  and  simplicity  of  handling  is  con- 
cerned. 

5.  It  is  desirable  to  reduce  the  ntunber  of 
9peed  changes  in  the  change  gear  construc- 
tion and  counteract  this  reduction  by  re- 

One  revolution. 
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The  Heat  Treatment  of  Steel. 

By  Cecil  Hamelin  Taylor. 

Steel  is  iron  associated  with  certain  sub- 
stances which,  without  removing  its  mal- 
leability while  hot,  give  it  the  property  of 
having  its  physical  characteristics  decisively 
altered  when  subjected  to  a  certain  ther- 
mal treatment.  The  substance  most  com- 
monly introduced  into  iron  for  this  pur- 
pose is  carbon,  which  may  be  termed  the 
ruling  element  in  fixing  the  relations  of 
heat  treatment  to  the  ensuing  physical 
properties  of  the  metal.  The  theory  of  heat 
treatment,  as  at  present  accepted,  rests  upon 
the  influence  of  the  rate  of  cooling  on  cer- 
tain changes  in  structure,  occurring  at  high 
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Four  cylinder,  four  cycle. 


Eight  cylinder,  four  cycle. 


Eight  cylinder,  four  cycle. 
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ducing  the  ratio  of  motor  power  and  vehi- 
cle weight. 

6.  A  one  quarter  revolution  impulse  mo- 
tor should  be  most  satisfactory,  and  a  two 
cycle,  four  cylinder  motor  is  the  practical 
exponent  of  this  class. 

7.  Under  condition  6  a  two  speed  epicyclic 
gear  should  be  satisfactory  even  for  high 
powered  automobiles. 

8.  The  efficiency  of  a  multicylinder  motor 
for  diflFerent  speeds  and  thereby  its  flexi- 
bility materially  increase  by  making  valve 
and  explosion  timing  a  function  of  motor 
speed,  automatically  operated  by  the  motor 
itself. 

9.  Conditions  8  make  the  most  economi- 
cal speed  flexibility  a  function  of  throttle 
control. 

10.  The  advent  of  auxiliary  self -.starting 
devices,  in  connection  with  condition  8,  car- 
ried to  the  reversing  point,  should  elim- 
inate the  change  gear. 


temperatures  in  the  solid  state,  analogous 
to  those  taking  place  during  the  segrega- 
tion of  crystals  from  a  mother  liquor,  to- 
gether with  certain  allotropic  modifications 
in  the  uncombined  iron.  The  present  arti- 
cle will  be  confined  to  the  practical  side  of 
the  subject,  and  attention  will  be  paid 
more  particularly  to  those  points  of  im- 
portance which  are  not  generally  under- 
stood. 

During  the  process  of  raising  most  alloys 
from  ordinary  temperatures  to  their  fusing 
points,  the  relations,  both  physical  and 
chemical,  of  their  constituents  undergo 
certain  changes.  These  alterations  are  of 
two  classes — critical  and  progressive.  The 
former  occur  periodically,  each  change  tak- 
ing place  suddenly  between  certain  rather 
narrow  temperature  limits,  usually  with 
rapid  evolution  or  absorption  of  heat,  while 
the  former  proceed  gradually  as  a  simple 
function   of  the   temperature   rise.     Every 


critical  change  in  structure  of  the  metal 
produces  a  corresponding  alteration  in  the 
physical  properties.  It  has  been  found  that 
by  controlling  the  rate  of  cooling,  certain 
states,  normally  existing  only  at  high  tem- 
peratures, may  be  caused  to  persist  after 
cooling,  and  that  the  physical  properties 
attending  such  states  may  be  very  different 
from  those  of  the  normal  metal.  All  ther-  , 
mal  treatment  has  for  its  object  the  devel- 
opment of  that  combination  of  physical 
qualities  in  the  cold  metal  which  will  ena- 
ble it  best  to  withstand  the  duties  for  which 
it  is  destined. 

The  factors  influencing  the  results  of  a 
heat  treatment  are: 

1.  The  original  chemical  and  physical 
properties  of  the  metal. 

2.  The  composition  of  the  gases  or  other 
substances  in  contact  with  the  metal  during 
heating  and  while  hot 

3.  The  form  of  the  temperature  rise 
curve  for  each  unit  of  metal. 

4.  The  maximum  temperature  attained  by 
each  unit  of  metal. 

5.  The  length  of  time  the  metal  is  main- 
tained at  the  maximum  temperature. 

6.  The  form  of  the  temperature  drop 
curve  for  each  unit  of  metal. 

Factors  3  and  6  will  in  turn  be  influ- 
enced by  the  size  and  form  of  the  ob- 
ject; by  the  difference  in  temperature  be- 
tween it  and  the  heating  and  cooling 
mediums;  by  the  thermal  capacity  and 
conductivity  of  the  latter,  each  of  which 
may  Vary  widely  within  the  temperature 
range  to  which  it  will  be  subjected. 

Departing  somewhat  from  the  above 
order  we  may  consider  factors  i,  2,  3 
and  4  as  being  but  elements  of  the  heat- 
ing process.  The  method  of  heating  the 
object  is  of  importance,  especially  from 
considerations  of  the  mechanical  injury 
which  may  result  from  too  rapid  an  in- 
crease in  temperature  in  the  external 
layers  of  the  metal,  and  of  the  final  tem- 
perature attained. 

HEATING. 

At  a  temperature  in  the  neighborhood 
of  600°  Fahr.  most  steels  lose  their 
ductility  to  a  great  extent,  and  become 
thereby  unfitted  to  resist  strains  which 
may  be  imposed  upon  them  by  differen- 
tial expansion  of  the  unevenly  heated 
metal.  It  is  therefore  important  to  have 
the  temperature  rise  curve  from  the  lower 
limit  to  600°  a  gradual  one,  after  which 
it  may  be  as  sudden  as  is  convenient 
without  incurring  danger  from  overheat- 
ing. A  reducing  atmosphere  is  always 
preferable  to  an  oxidizing  one,  although 
unless  the  metal  be  permitted^ to  remain 
at  a  high  temperature  for  a  considerable 
time,  the  chemical  state  of  the  surround- 
ing gases  is  of  importance  only  when  the 
outer  layer  of  the  piece  is  not  to  be  re- 
moved by  machining. 

The  maximum  temperature  to  which 
the  metal  must  be  subjected  is  greater 
than  that  of  the  highest  critical  change, 
advantage  of  which  is  to  be  taken.  This 
temperature   for   quenching   is   ge^ 
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that  of  the  solidification  of  the  first  en- 
tectic  solution  of  the  mixture,  which  for 
pure  carbon  steel  is  about  1,250**.  Not 
only  must  the  metal  be  brought  to  this 
temperature,  but  the  active  cooling  proc- 
ess must  be  inaugurated  considerably 
above  it,  in  order  that  the  desired  effect 
in  checking  the  crystallization  of  the 
structure  be  produced.  If  the  metal  be 
maintained  above  a  certain  temperature, 
variable  with  the  analysis  of  the  steel,  in 
an  oxidizing  atmosphere,  not  only  will 
the  surface  of  the  piece  become  rapidly 
covered  with  a  scale  of  iron  oxide,  but 
the  oxidization  will  extend  to  the  ele- 
ments combined  with  the  iron.  When 
these  oxides  arc  volatile  at  the  tempera- 
ture of  formation,  little  harm  is  done  be- 
yond reducing  the  superficial  layers  of 
steel,  but  when  they  are  involatile  and 
remain  within  the  metal  they  tend  to 
form  a  layer  or  film  of  separation  be- 
tween the. metallic  grains,  preventing  co- 
hesion between  the  latter.  Such  steel  is 
said  to  be  "burned,"  and  no  process  is 
capable  of  regenerating  it  without  fusion, 
the  removal  of  the  oxides  and  the 
replacement  of  the  oxidized  elements. 
While  metal  is  maintained  within  the 
crystallogenic  zone  in  any  atmosphere, 
disaggregation  proceeds,  so  that  the  long- 
er the  metal  is  subjected  to  such  a  tem- 
perature, and  the  higher  the  temperature, 
the  more  unhomogeneous  it  becomes  and 
the  coarser  its  grain  after  quenching. 
Steel  injured  in  this  manner  is  said  to 
be  "overheated"  or  "soaked."  Partial 
regeneration  may  be  obtained  by  repeat- 
ed forging  above  the  critical  temperature, 
followed  by  positive  quenching. 

THE   LEAD  BATH. 

Of  the  various  methods  of  heating  the 
more  sensitive  special  steels  which  are 
coming  into  general  use  for  automobile 
work,  that  involving  use  of  the  lead  bath 
seems  to  give  the  most  perfect  results.  The 
steel  is  first  heated  gently  in  a  gas  furnace 
to  about  800°,  when  it  is  removed  and  im- 
mersed in  a  tank  of  melted  lead  main- 
tained at  the  maximum  temperature  to 
which  the  piece  is  to  be  heated.  A  pyrom- 
eter attachment  indicates  exactly  when  the 
object,  having  reached  the  temperature  of 
the  bath,  no  longer  absorbs  heat  there- 
from. The  piece  is  then  removed  from  the 
lead  and  quenched.  Every  part  of  this 
process  is  perfectly  controllable,  and  the 
personal  equation  is  eliminated.  No  por- 
tion of  the  piece  can  ever  attain  a  temper- 
ature above'  that  of  the  bath,  nor  can  its 
surface  be  acted  upon  chemically  during  the 
process. 

QUENCHING, 

in  the  metallurgical  Sense,  is  the  rapid  cool- 
ing of  a  metal,  usually  from  a  state  of 
incandescence.  What  Osmond  has  termed 
"negative  quench"  occurs  when  any  steel  in 
cooling  passes  through  a  critical  tempera- 
ture zone,  in  which  the  crystallogenic 
forces  are  maximum,  at  a  rate  equal  to  or 
below  that  which  will  give  to  the  metal  the 


greatest  attainable  elongation  when  cold. 
This  critical  rate  of  cooling,  which  sepa- 
rates the  mechanical  results  of  quenching 
into  two  distinct  divisions,  varies  as  an  in- 
verse function  of  the  carbon  contents 
where  the  influence  of  other  elements  docs 
not  predominate,  and  for  very  low  carbon 
steels  it  becomes  higher  than  can  be  at- 
tained in  practice,  with  the  result  that  steels 
below  about  .25  per  cent  carbon  are  in- 
capable of  taking  a  positive  quench. 

Negative  quenching  leaves  the  tensile 
strength  and  elastic  limit  about  equal  to 
those  of  the  annealed  metal,  and  pro- 
duces the  maximum  possible  elongation, 
with  a  high  contraction  of  area,  and  usu- 
ally the  highest  attainable  shock  resist- 
ance. Positive  quenching,  as  it  becomes 
more  and  more  pronounced,  increases  the 
tensile  strength  and  elastic  limits,  at  first 
slowly,  then  more  and  more  rapidly,  the 
ratio  of  the  first  to  the  second  property 
becoming  gradually  less.  The  other 
three  characteristics  decrease  as  an  in- 
verse function  of  the  tenacity.  It  is  thus 
evident  that  by  variation  in  the  factors 
governing  the  activity  of  the  quenching 
bath  any  given  steel  may  be  caused  to  as- 
sume its  most  suitable  state  for  any  given 
purpose.  Indeed,  all  possible  methods  of 
quenching  are  but  means  of  varying  the 
rate  of  cooling,  and  the  art  of  heat  treat- 
ment may  be  reduced  to  the  selection  for 
each  particular  case  of  the  cooling  me- 
dium, which,  under  the  conditions,  will 
produce  that  rate  of  cooling  during  each 
of  the  critical  temperature  zones  of  the 
metal  which  will  give  it  the  desired  prop- 
erties.    The  following 
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are  enumerated  approximately  in  the  or- 
der of  their  intensity  upon  steel  of  .90 
carbon:  Mercury;  water  with  the  addi- 
tion of  sulphuric  acid,  nitrate  of  potas- 
sium, sal  ammoniac,  common  salt,  car- 
bonate of  lime,  or  carbonate  of  magne- 
sium; pure  water;  water  containing  soap, 
sugar,  dextrine  or  alcohol;  sweet  milk; 
various  oils;  beef  suet;  tallow;  wax.  It 
must  be  borne  in  mind  that  the  various 
baths  cannot  act  under  all  conditions 
with  the  same  relative  intensity,  since 
their  conductivity  and  viscosity  vary 
greatly  with  the  temperature.  The  curves 
of  intensity  are  therefore  very  irregular, 
crossing  each  other  frequently.  Except 
with  oils  and  certain  greases,  the  quench- 
ing effect  is  greater  the  lower  the  tem- 
perature of  the  medium.  These  excep- 
tional materials  give  a  nearly  constant 
action  at  all  temperatures.  Sperm  and 
linseed  oils  at  from  32°  to  250°  act  ap- 
proximately as  does  distilled  water  at 
160°.  Certain  advantages  follow  the  use 
of  a  process  giving  a  rapid  fall  of  tem- 
perature through  the  critical  zones,  and 
a  more  gradual  fall  subsequently.  This 
is  usually  realized  by  what  is  termed 
"dual  quench,"  where  several  baths  of 
decreasing  intensities  are  used  succes- 
sively during  the  course  of  cooling. 


ANNEALING    OR   TEMPERING 

after  quenching  is  resorted  to  in  order  to 
correct  in  some  measure  any  exagg^era- 
tion   of   certain   properties   in   the    metal 
which  the   quenching  process  may    have 
impressed  upon  it,  and,  by  relieving-   any 
strains  existing  in  the  metal,  to  return  it 
to  a  state  of  molecular  equilibrium  at   at- 
mospheric temperatures.     Owing  to    the 
difficulty  of  controlling  the  cooling  proc- 
ess, the  latter  is  frequently  applied  more 
energetically    than    would    be    necessary 
to  produce  the  desired   result,  with    the 
idea  of  subsequently  reducing  the  charac- 
teristics so  obtained  by  the  more  easily 
controlled  tempering   or  annealing  proc- 
ess.   With  very  massive  pieces  it  is  often 
necessary  to  cool  the  external  layers  more 
rapidly  than  is  desirable  in  order  to  pro- 
duce essential  modifications  in  the  internal 
structure,  and  tempering  is  required   to 
modify  the  external  laytrs. 

The  proper  temperature  to  which  a 
piece  should  be  raised  depends  upon  the 
composition  of  the  metal,  the  purpose 
for  which  it  is  desired  and  the  condition 
of  the  quench.  The  annealing  tempera- 
ture must  never  reach  that  of  the  critical 
quenching  point,  which  varies  with  the 
analysis.  A  maximum  limit  of  1,100®  wU 
be  found  safe  for  nearly  all  steels,  and 
except  in  rare  cases  no  advantage  is  to  be 
gained  by  raising  the  temperature  above 
1,000".  This  maximum  temperature 
should  be  maintained  only  long  enough 
to  ensure  the  objects  being  evenly  heated. 

After  any  process  tending  to  throw  the 
metal  out  of  equilibrium,  such  as  forging, 
rolling  or  rough  machining,  annealing 
should  be  resorted  to  in  order  that  it 
may  return  to  a  state  of  repose.  Anneal- 
ing before  quenching  is  always  to  be  rec- 
ommended, and  becomes  of  great  impor- 
tance in  the  case  of  complicated  pieces 
of  the  special  alloys. 

CASE   HARDENING 

is  utilized  to  produce  a  hardened  surface 
upon  a  body  of  tougher  metal.  A  num- 
ber of  important  parts  of  a  motor  car  are 
usually  treated  in  this  way.  Abroad  it  is 
common  practice  to  case  harden  all 
shafts,  and  until  quite  recently  transmis- 
sion gears.  Wrought  iron  and  most 
steels  when  heated  above  1,250°  in  inti- 
mate contact  with  many  nitrogen-carbon 
compounds  absorb  carbon  slowly,  the 
external  metallic  layers,  to  a  depth  de- 
pending upon  time  and  temperature,  be- 
coming more  highly  carbonized.  Posi- 
tive quenching  then  produces  a  hardened 
surface,  while  the  body  of  the  metal  be- 
low the  carbonized  skin  acts  independent- 
ly of  it.  The  degree  of  carbonization  of 
the  skin  depends  principally  on  the  tem- 
perature attained,  while  the  depth  is  de- 
pendent more  upon  the  extent  of  time 
during  which  the  metal  is  exposed  to  the 
carbonizing  influence.  Evidently  a  piece 
built  up,  as  it  were,  of  steels  of  widely 
different  properties,  will  act  in  a  more  or 
less  complicated  manner  during  cooling. 
To  reduce  the  internal  strains  and  conse- 
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quent  distortion  in  the  metal  due  to 
quenching,  it  is  usual,  and  with  some  al- 
loys absolutely  necessary,  to  anneal  the 
piece  between  the  carbonizing  process 
and  the  quenching.  This  should  always 
be  carried  out  in  a  neutral  or  carboniz- 
ing atmosphere,  and  the  most  common 
method  is  to  allow  the  hardening  pot  and 
its  contents  to  cool  undisturbed  after  car- 
bonization is  completed.  The  pot  is  then 
again  brought  to  a  quenching  heat,  after 
which  the  object  is  removed  and 
quenched.  Attempts  at  quenching  irregu- 
lar pieces  without  intermediate  annealing 
often  result  disastrously. 

INFLUENCE  OF  COMPOSITION. 

The  influence  of  the  original  physical 
structure  and  chemical  composition  on 
the  results  of  heat  treatment  is  most  com- 
plicated and  obscure,  resting  as  it  does  on 
more  or  less  complete  empirical  data. 
Iron  and  carbon,  which  may  be  termed 
the  essential  elements  of  steel,  are  usual- 
ly associated  with  other  substances,  some 
of  which  are  impurities  remaining  from 
the  ore  which  have  not  been  entirely  re- 
moved in  the  smelting  and  refining  opera- 
tions, while  others  may  have  been  inten- 
tionally introduced,  either  to  neutralize 
the  injurious  tendencies  of  some  of  the 
former  substances,  or  to  produce  certain 
desired  properties .  in  the  steel.  Silicon, 
manganese,  nickel,  chromium,  vanadium, 
tungsten,  molybdenum,  titanium,  arsenic, 
aluminum  and  cobalt  have  been  added  to 
steel  in  various  combinations  with  a  view 
to  producing  desirable  qualities  in  the 
metal,  and  their  effects  on  the  physical 
characteristics  of  the  metal  under  a  va- 
riety of  thermal  treatments  have  been  the 
subject  of  careful  study. 

The  great  number  of  the  variables, 
however,  together  with  their  wide  range 
and  the  difficulty  of  controlling  their 
variation,  has  thus  far  prevented  the 
laws  governing  the  subject  from  being 
accurately  determined.  The  presence  of 
phosphorus,  sulphur,  the  metallic  oxides 
and  hydrogen,  which  enters  steel  prob- 
ably in  solution,  exert  a  strongly  injuri- 
ous influence  on  the  resistance  of  the 
metal.  Sulphur  causes  brittleness  or  "hot 
shortness"  beyond  a  nascent  red  heat, 
while  the  presence  of  the  other  three  ma- 
terials result  in  brittleness  at  atmospheric 
temperatures.  The  law  of  Roberts-Aus- 
ten, indicating  the  relationship  between 
the  position  of  the  elements  in  the  peri- 
odic classification  of  Mendelejeff,  and 
their  influence  upon  the  physical  proper- 
ties of  steel,  seems  to  hold  except  where 
the  foreign  bodies  exercise  an  individual 
mechanical  influence  independent  of  their 
atomic  relations  to  iron;  in  other  words, 
where  they  enter  the  alloy  physically 
rather  than  chemically. 

The  addition  of  carbon  alone  to  pure 
wrought  iron  raises  the  tensile  strength 
and  elastic  limit  of  both  the  quenched  and 
the  natural  metal  as  a  function  of  the 
carbon  contents,  but  lowers  the  reduction 
of  area,  elongation  and  shock  resistance 


in  inverse  ratio.  The  sensitiveness  to  any 
heat  treatment  increases  rapidly  with  in- 
crease of  carbon,  which  also  seems  to 
have  the  property  of  accentuating  the  in- 
fluence of  injurious  materials  co-existing 
in  the  metal,  and  of  reducing  that  of 
beneficial  elements.  The  effect  of  strong, 
positive  quenching  from  about  1400^  is 
roughly  to  double  the  tensile  strength 
and  elastic  limits  of  .50  per  cent  carbon 
steel,  and  to  reduce  the  elongation  and 
reduction  of  section  to  one-tenth  its 
former  value.  The  greater  the  carbon 
contents  and  the  more  energetic  the 
quench,  the  more  extreme  will  be  the 
corresponding  changes. 
Since  it  is  difficult  to  obtain 

SILICON  IN  STEEL 

without  the  presence  of  manganese,  its  di- 
rect action  is  difficult  to  determine.  The 
influence  of  silicon  upon  the  results  of 
quenching  seems  to  be  not  unlike  that  of 
carbon  in  many  ways,  and  it  is  greatly  de- 
pendent upon  the  coexisting  amount  of  the 
latter  element,  as  well  as  of  manganese. 
Steels  containing  frpm  i  to  2  per  cent  sili- 
con in  conjunction  with  somewhat  less  than 
I  per  cent,  carbon  have  been  used  very  suc- 
cessfully as  hard  tool  steels.  Below  a  con- 
tents of  about  I  per  cent  silicon  ceases  to 
exert  a  marked  individual  influence  on 
quenching,  and  the  metal  may  be  considered 
more  as  a  special  carbon  steel.  Without 
the  presence  of  a  considerable  amount  of 
manganese  silicon  steels  show  very  low 
Shock  resistance,  whether  annealed  or 
quenched,  the  figures  being  higher  the  lower 
the  carbon.  Beyond  a  contents  of  5  per 
cent,  silicon  steels  are  quite  unfit  for  any 
structural  purpose.     In 

MANGANESE  STEELS 

containing  approximately  .25  per  cent,  of 
carbon  the  ductility  decreases  as  the  man- 
ganese contents  is  increased  up  to  about  6 
per  cent.,  when  the  elongation  becomes  in- 
significant, the  metal  acquiring  extreme 
brittleness.  The  higher  the  percentage  of 
carbon  the  less  manganese  is  required  to 
produce  this  result,  until  within  the  neigh- 
borhood of  I  per  cent,  carbon,  2  per  cent, 
manganese  is  sufficient.  Quenching  has  less 
effect  on  manganese  steels  than  on  most 
other  varieties,  and  what  little  is  produced 
is  due  to  the  carbon,  the  manganese  seem- 
ing to  antagonize  it.  Silicon  neutralizes  the 
injurious  tendencies  of  manganese,  and  for 
this  reason  is  often  alloyed  with  it.  Racing 
car  springs  and  gears  are  now  constructed 
of  silico-manganese  steels  abroad. 

NICKEL 

exerts  a  tendency  similar  to  that  of  man- 
ganese, but  ipuch  less  marked.  The  effect 
of  quenching  on  its  influence  depends  upon 
the  sum  of  the  carbon  and  nickel  contents. 
The  tenacity  and  elastic  limits  up  to  about 
5  per  cent,  nickel  are  much  increased  by 
positive  quenching,  especially  with  high  car- 
bon percentages.  Below  .50  per  cent,  car- 
bon and  5  per  cent,  nickel  the  reduction  of 
area  remains  nearly  unchanged,  and  the 
elongation  but  slightly  decreased  by  this 
treatment.      Beyond    .75   per   cent,    carbon, 


even  3  per  cent,  nickel  steel  becomes  super- 
sensitive to  quenching,  and  diflSculty  is  ex- 
perienced in  preventing  the  formation  of 
fissures. 

Chromium  resembles  carbon  in  its  influ- 
ence on  the  hardening  qualities  of  steel. 
It  has  a  strong  tendency  to  prevent  the  de- 
velopment of  the  crystalline  structure,  there- 
by refining  the  grain  remarkably.  Its  action 
becomes  decisive  above  a  contents  of  i 
per  cent.  Chromium  intensifies  the  sensi- 
tiveness of  steel  to  the  quenching  process, 
and  while  extreme  hardness  may  be  pro- 
duced by  its  means,  the  resistance  to  frac- 
ture will  be  higher  than  in  a  carbon  steel 
of  equal  hardness.  In  combination  with 
nickel,  chromium  raises  the  shock  resist- 
ance to  a  very  high  figure,  especially  where 
localization  occurs,  and  opposes  itself  to  the 
propagation  of  cracks  which  may  be  pro- 
duced by  sudden  strains. 

VANADIUM 

may  be  said  to  lie  between  carbon  and 
chromium  in  the  properties  it  impresses 
upon  steel.  Small  amounts  up  to  .50  per 
cent,  increase  the  tenacity,  and  particularly 
the  fatigue  resistance  of  the  metal,  in  both 
the  annealed  and  quenched  conditions.  It 
has  been  added  to  both  chrome-nickel  and 
silico-manganese  steels  with  good  results. 

It  has  been  found  possible  to  use  certain 
empirical  formulae  to  predetermine  approxi- 
mately some  of  the  physical  characteristics 
of  steels  containing  known  quantities, 
within  usual  limits,  of  those  elements  most 
commonly  existing  in  steels.  Deshayes  pro- 
posed the  following: 
T  =  42,000  +  25,000  C  +  51,000  C  +25,000  Mn  + 

14,200  Si +  21,000  Ph. 
L  =  42  — 36  C  — 5.5  Mn  —  6.Si. 
Where  T  =  tensile  strength  of  the    natural 
metal;    L  =  its    per   cent,    elongation    in    4 
inches;   C,  Mn,  Si  and   Ph  represent  the 
percentages  of  each  element  present  in  the 
metal.    Similarly  Osmond  has  proposed  the 
two  following  formulae  for  Bessemer  and 
Siemens-Martin  steel  respectively: 
Bessemer :  T  +  37»ooo  +  85,000  C.  +  33,000  Mn. 

+  15.600  Si +  92,000  Ph. 
Martin:  T  =  37,000  +  66,000  C.  + 30,000  Mn.+ 
15,600  Si +  92,000  Ph. 

Where  the  steel  is  of  high  quality,  with 
little  phosphorous  contents,  Juptner  proposes 
T  =  35»5oo  +  94»oooC.+ 20,600  Mn.  + 41,000  Si. 

In  a  general  way  it  may  be  stated  that 
positive  quenching  increases  the  ratio  of 
the  elastic  limit  to  the  tensile  strength.  For 
carbon  steels  up  to  about  i  per  cent,  car- 
bon, oil  quenching  gives  a  value  for  the 
above  ratio  of  about  .65,  and  the  corre- 
sponding increase  in  tenacity  may  be  rough- 
ly obtained  by  the  formula 

r  =  T  +  . 92  (T  — 45,000) 
where   T*  is  the  tenacity  after  quenching, 
and  T  that  of  the  natural  metal. 


The  most  important  effect  of  using  the 
proper  material  for  each  part  of  an  auto- 
mobile is  that  the  total  weight  may  thereby 
be  reduced  to  a  minimum,  decreasing  the 
strain  on  tires  and  improving  the  fuel 
econoniv. 
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The  Comparative  Value  of  Steels. 

By  Thos.  J.  Fay,  K  R 

A  comparison  of  metals  for  automobile 
construction  may  be  of  interest,  especially 
in  view  of  the  recent  activity  with  respect 
to  the  use  of  alloy  steel  for  motor  car 
work.  The  writer  has  selected  some  good 
examples  of  the  various  alloys,  and  tabu- 
lated them  in  such  a  way  as  to  set  off  their 
qualities  in  contrast  With  one  or  two  ex- 
ceptions the  tests  tabulated  are  of  speci- 
mens actually  investigated  by  the  writer, 
and  in  nearly  every  case  the  steel  was  used 
in  motor  car  work. 

In  some  of  the  cases  the  steel  was  used 
extensively,  and  tried  out  under  a  variety 
of  conditions,  which  is  a  decidedly  im- 
portant matter,  for,  as  is  well  known,  alloy 
steel  is  something  to  be  handled  with  care, 
else  the  unexpected  will  happen.  To  illus- 
trate the  point,  nickel  in  steel  may  be  added 
up  to  35  per  cent,  with  good  results,  but 
all  percentages  of  nickel  within  the  stated 
limits  may  not  be  used  with  good  results. 

Schneider  &  Cie.,  42  Rue  d'Anjou,  Paris, 
produce  nickel  steels  of  the  percentages 
and  having  physical  properties  as  given  in 
the  accompanying  table. 

The  above  treatment  record  refer?  to  the 
nickel  steel  specimen  No.  7  of  the  table  of 
compression. 

Nickel  steel  possesses  other  valuable  fea- 
tures besides  its  wide  range  of  physical 
properties,  such  as  the  ability  to  withstand 
shock  stresses  even  though  the  shape  be 
intricate  and  perforated  with  holes.  If 
high  in  carbon,  nickel  steel  does  not  seem 
to  stand  hardening  very  well,  especially 
local  hardening,  although  oil  tempering 
may  be  resorted  to  without  difficulty.  In 
one  instance  the  writer  tried  some  differ- 
ential shafts  of  3^4  per  cent,  nickel  steel, 
with  forty  points  carbon,  and  upon  attempt- 
ing to  harden  the  thrust  end,  found  it  could 
not  be  accomplished  with  safety. 

Nickel  steel  is  very  liable  to  show  "pipes" 
and  "seams,"  as  well  as  other  mill  imper- 
fections. Indeed,  it  is  said  of  this  alloy 
that  a  surface  defect  in  the  bloom  will  show 
up  somewhere  in  the  product  in  every  case. 
Notwithstanding  its  apparent  good  quali- 
ties, nickel  steel  is  not  the  equal  of  nickel 
chrome  steel  in  any  way.  The  accompany- 
ing table  (by  the  Krupp  Steel  Works)  gives 
shock  tests,  and  the  figures  are  in  accord- 
ance with  the  writer's  own  experience. 

Inferior  carbon  steel  would  in  all  prob- 
ability have  ruptured  on  the  first  blow.  It 
is  plain  from  the  above  that  nickel  steel, 
however  good,  cannot  compare  with  nickel 
chrome  steel.  While  there  is  a  considera- 
ble difference  in  the  performance  of  nickel 
chrome  steel  and  nickel  steel,  there  is  a  far 
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greater  difference  between  nickel  chrome 
and  carbon  steel,  as  the  latter  in  general  is 
not  better  than  the  specimen  tested,  while, 
on  the  contrary,  it  is  often  much  inferior 
to  the  test  piece. 

A  glance  at  the  tests  will  suffice  to  show 
that  .30  carbon  steel  of  a  good  quality,  as  re- 
ceived from  the  mill,  untreated,  is  the  equal 
of  nickel  steel  in  the  untreated  state.  Car- 
bon steel  may  be  had  in  a  large  variety  of 
grades,  which  is  an  advantage.  The  quali- 
ties of  carbon  steel  follow  the  percentage 
of  the  carbon  component  in  a  very  regular 
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Stand  alternate  shock  stresses  with  any- 
thing like  the  tenacity  of  the  alloy  steds, 
nor  does  it  possess  the  virtues  of  any  of  the 
alloy  steels  when  it  comes  to  the  question 
of  overload  of  any  kind. 

"Sudden  rupture"  is  a  term  especially  ap- 
plicable to  carbon  steel  products,  and  it  was 
to  avoid  this  undesirable  property  that  led 
up  to  the  investigation  of  nickel  steel,  and 
eventually  to  the  use  of  nickel-chrome  sted 

Soft  Norway  iron  is  in  every  way  more 
reliable  than  any  grade  of  carbon  sted, 
but  iron  is  not  a  high  strength  metal;  ner- 


Schneider  &  Co. — Nickel  Steel. 


Tensile 

Elastic 

Elongation  in 

%  NickeL 

Strength. 

Limit. 

4.72  Inches. 

Treatment 

1     to  15^ 

78,000 

48,000 

18 

Water  tempered  at  900**. 

2^  to  354 

97,000 

82,500 

15 

Medium  hard. 

2j4to354 

80,000 

68,000 

20 

Medium  soft. 

2Hto354 

85.000 

60,000 

23  to  13 

Medium  hard  structural  material 

2j^to354 

71,000 

50,000 

28  to  16 

Medium  soft  structural  material. 

4J^to6 

102,000 

74,000 

15 

Hard  for  strenuous  work. 

4^  to  6 

121,000 

107,000 

12 

Hard,  but  annealed  at  870*. 

454  to  6 

88,000 

63,000 

20 

Medium  hard. 

10  to  12 

199,000 

114,000 

6 

Annealed  at  900*  C. 

22  to  26 

110,000 

45,000 

40 

Water  annealed  at  900*  C 

22  to  26 

114,000 

50,000 

35 

Annealed  at  900*  C 

30 

80,000 

28,000 

44 

Water  tempered  at  900*  C 

To  show  the  extent  to  which  nickel  may  be  swayed  by  treatment,  the  following  record 

of  a  test  is  appended : 

Compo- 

Tensile 

Elastic 

Reduction             Elongation 

Sped- 

sition. 

Strength. 

Limit 

of  Area.            %  in  2  Inches. 

men. 

3.25  Ni. 

88,200 

62,000 

58.6                   28 

A 

0.27  C. 

1          133,500 

0.127  Si. 

• 

133,500 

6%                   20 

B 

0.04  S. 
0.05  P. 

-j         223,800 
226,000 

190,000 

37.6                   12 

C 

0.40  Mn. 

226,650 

19.5                     8 

D 

Shock  Test. 

Deflection  by  Shock  in  Inches. — 

Kind  of  Steel.                     Specimen  No.            1                       2                       8                      4  5 

Nickel  chrome 1               0.71              1.30             1.89             2.40  2.KI 

Nickel  chrome 2               0.83              1.54             2.17             2.76  3.03 

Nickel   steel 7               1.26              2.24             3.03             3.58  3.82 

Carbon  steel 8               1.38              2.44             3.23             3.70  ZM 

Dimensions  of  test  piece,  1.18x1.18x11.81  inches;  distance  of  supports,  9.45  inches;  weight  of  has- 
mer,  448  pounds;  height  of  fall,  89.87  inches. 


way,  as  the  table  for  variations  in  carbon 
will  plainly  show. 

The  qualities  of  carbon  steel  are  suscept- 
ible of  change  by  the  process  of  tempering 
and  annealing,  the  same  as  the  qualities  of 
alloy  steels.  The  higher  the  carbon  the 
more  chance  there  is  of  damaging  the  prod- 
uct. In  fact,  it  is  extremely  difficult,  if 
not  impossible,  to  case  harden  steels  with 
more  carbon  than  mild  steel,  without  de- 
stroying the  qualities  and  strength  of  the 
steel.    Carbon  steel  does  not  seem  to  with- 


ertheless,  for  lamp  brackets,  guard  irons 
and  many  other  parts  subject  to  vibratioa. 
but  not  to  great  stresses,  soft  Norway  iron 
will  resist  the  stresses  indefinitely,  while 
carbon  will  give  trouble  almost  from  tht 
start.  If  carbon  steel  is  used  for  any  sud 
parts  the  lower  the  carbon  the  better,  an^ 
sulphur  should  also  be  as  low  as  possible. 
The  cheaper  grades  of  Bessemer  steel  ms 
about  10  points  of  carbon ;  but  the  phospho- 
rus goes  as  high  as  .105,  which  is  very  higb 
indeed.     The  phosphorus  should    not  nia 


HEARTH  STEEL,  WITH  CARBON  PER  CENT.  AS  FOLLOWS: 


Proncrtics. 


.15 


.20 


.40 


.60 


.80 


.100 


Tensile    strength    in   pounds   per 

square   inch 40,000 

Elastic  limit  in  pounds  per  sq.  in.  28,000 
Elongation  in  8  inches,  per  cent.     34 
Reduction  of  area,  per  cent 66.5 
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RELATIVE  VALUES  OF  SOME  STEEL  MIXTURES. 

RECORDS  OF    TESTS. 

Name.                                                               12  8  4  6 

Nickel  3.30         2.09  4.40  3.38  2.00 

Chromium   1.40         0.71  1.63  1.87  1.25 

Molybdenum   

Vanadium ....  

Wolfram 1.00 

Tungsten ....  ....  ....          

Carbon  0.31          0.36  0.253  0.238  0.34 

Silicon   0.26         0.21  0.244  0.183  0.09 

Sulphur   0.028       0.015  0.012  0.026  0.022 

Phosphorus   0.015        0.013  0.013  0.025  0.015 

Manganese 0.41         0.35  0.73  0.35  0.10 

Difference  94.207      96.222  94.188  94.998  95.188 

Total   100           100  100  100  100 

Tensile  strength  in  pounds  per  sq.  in.   120,000     112,000  154,000  123,800  152,500 

Elastic  limit  in  pounds  per  sq.  in...    101,000       87,000  133,300  80,000  147,500 

Elongation  per  cent,  in  2  inches 16             14 . 5  12  10 . 6  10.5 

Reduction  of  area  in  per  cent 67             64  25  53.2  22.8 

Diameter  of  test  proof  in  inches 0 .  59         0 .  59  0 .  59  0 .  59  0 .  505 
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0.25 

1.12 

13.5 
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13.12 
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0.28 

0.23 

0.65 

0.20 

0.127 

0.21 

0.129 

0.22 

0.011 

0.04 

0.019 

0.038 

0.104 

0.014 

0.05 

0.023 

0.02 

0.012 

0.18 

0.40 

0.50 

0.43 

0.140 

74.095 

95.913 

98.968 

97.903 

84.636 

100 

100 

100 

100 

100 

116,000 

88,200 

85.000 

120,000 

134,000 

80,000 

62,000 

66,000 

100,000 

91,200 

18 

28.5 

24.5 

17 

13.5 

35 

58.6 

63.3 

48 

38.2 

0.59 

0.505 

0.505 

0.505 

0.505 

above  .06  in  this  metal,  while  .04  would  be 
decidedly  better. 

Vanadium  steel  undoubtedly  possesses 
valuable  properties,  and  it  is  a  moral  cer- 
tainty that  vanadium  steel  will  be  exten- 
sively employed  in  the  future,  to  the  exclu- 
sion of  nickel,  tungsten  and  molybdenum 
steel,  and  replacing  chrome  steel  to  some  ex- 
tent ;  but  at  present  vanadium  steel  does  not 
seem  to  excel  chromium  steel  in  the  hard- 
•ened  state.  There  are  a  number  of  points 
about  vanadium  steel  that  are  not  as  yet 
settled.  For  instance,  we  do  not  know  the 
extent  to  which  vanadium  steel  may  be 
forged,  hardened  and  manipulated  in  gen- 
eral. We  must  know  all  about  these  points 
before  vanadium  steel  can  be  accepted  as 
trustworthy  for  motor  car  work. 

Only  a  short  time  ago  a  very  clever  rep- 
resentative of  a  foreign  mill  called  upon  the 
I     writer  and  endeavored  to  get  him  to  sub- 
I     stitute    vanadium    steel    for    nickel-chrome 
I     steel,  on   the   ground,   as   he  put   it,   that 
!     "vanadium  steel  is  absolutely  the  peer  of 
,     every  other  steel,  but  you  must  purchase  it 
from  us,  as  we  own  the  only  considerable 
source  of  vanadium."    The  reason  given  for 
the  adoption  of  this  steel  was  hardly  suf- 
ficient.   While,  as  before  stated,  vanadium 
is  a  promising  ingredient  for  alloy  steel,  the 
evidence  thus  far  offered  as  to  its  adaptabil- 
ity is  not  enough.    The  records  regarding 
the  use  of  vanadium  steel  that  have  thus 
far  become  public  rather  tend  to  show  that 
the  steel   mills   have  overlooked   desirable 
qualities  in  steel,  not  alone  for  motor  cars, 
but  for  many  other  purposes  besides. 

In  investigating  the  steel  situation  inde- 
pendent of  the  steel  makers  there  are  grand 
opportunities  to  miss  the  most  important 
facts  in  nearly  every  case.  In  a  number  of 
cases  it  was  purely  a  chance  shot  that 
brought  to  light  the  presence  of  certain  ele- 
ments in  the  composition,  for  in  submitting 
a  specimen  for  chemical  tests  it  is  practi- 
cally necessary  to  predict  the  elements  in 
the  composition  or  test  for  every  element, 


else  the  very  element  that  fixes  the  quali- 
ties of  the  metal  would  in  all  probability 
be  overlooked.  True,  the  steel  maker  who 
predetermines  the  elements  he  wants  to  use 
can  proceed  with  the  analysis  without  wast- 
ing time  bothering  about  other  than  the  ele- 
ments he  knows  are  actually  present,  but  an 
outside  investigator  may  not  proceed  in 
such  an  easy  fashion. 


a  steam  turbine,  and  ten  times  that  of  its 
sister  type,  the  producer  gas  engine,  it  be- 
hooves the  automobilist  to  investigate  and 
to  insist  that  every  refinement  be  applied 
to  his  purchase  to  increase  its  efficiency, 
and  reduce  the  operating  cost.  Not  least 
among  these  agencies  is  the  perfecting  of 
the  bearings  as  a  means  of  reducing  fric- 
tion. 

That  some  study  is  being  directed  to 
this  subject  is  evidenced  in  the  increased 
use  of  ball  and  roller  bearings  in  the  1906 
models,  and  the  extended  adoption  of  the 
pressure  feed  lubricator.  The  main  criti- 
cism is  the  failure  to  extend  both  to  every 
power  journal.  In  its  present  transition 
stage  one  type,  which  is  allowed  to  be  up 
to  date,  registers  a  reduction  of  53  per  cent, 
in  its  friction  by  dynamometer  test.  On 
the  same  basis  a  further  saving  of  33  per 
cent,  is  in  sight  by  the  introduction  of  the 
best  refinements  known.  To  decry  the 
well  tried  metal  bearing  is  unwise,  for 
long  experience  and  hard  usage  have  es- 
tablished the  fact  that  a  well  designed  and 
carefully  made  metal  bearing  has  a  large 
number  of  possible  applications,  and  is 
quite  efficient  when  properly  applied.  The 
introduction  in  some  medium  grade  ma- 
chines, in  the  past,  of  a  poorly  designed 
and  badly  made  ball  bearing,  proves  the 
wisdom  of  adhering  to  the  old  until  we 
are  prepared  to  pay  the  price  for  the  best 
in  the  new. 

BEARINGS  AND  FRICTION. 

A  long  series  of  tests  and  experiments 
proves  that  as  yet  there  are  insufficient  data 

Cost  Pe.- 
H   P 
Type.  Fuel.  Price.  Hour. 

Gasoline  engine Gasoline  14c.  per  gallon $0.0175 

Simple    steam Bituminous  coal $3  per  ton 00669 

Steam  turbine Bituminous  coal $3  per  ton 00302 

Gas  engine Producer  gas  from  bitum.  coal.$3  per  ton 00167 

If  it  is  a  fact  that  power  from  the  gaso-  at  hand  for  a  hard  and  fast  rule  to  guide 
line  engine  costs  three  times  that  of  the  the  automobilist  in  his  choice  of  style,  and 
simple  engine,  six  times  that  produced  by      application  of    different    bearings.      These 


A  Study  of  Bearings. 

By  George  Frederick  Higgins,  M.  E. 
The  chief  function  of  a  bearing  is  to 
give  support,  generally  to  a  journal  trans- 
mitting energy,  and  incidentally  to  perform 
this  duty  with  as  little  loss  of  motion  due 
to  friction  as  possible.  It  has  long  been 
recognized  that  in  any  simple  machine,  if 
its  parts  are  absolutely  rigid,  or  not  subject 
to  deformation,  the  only  loss  of  energy  is 
due  to  friction.  From  this  Professor  Thurs- 
ton deduced  the  corollary  that  the  effi- 
ciency of  a  machine  is  known  when  all  its 
fractions  are  determinable.  Since  friction 
tends  to  resist  the  action  of  a  moving  force, 
it  is  a  matter  of  vital  importance  that  the 
resisting  force  be  reduced  to  its  lowest 
terms,  for  it  is  clearly  a  matter  of  dollars, 
and  is  manifest  to  the  automobilist  in  his 
fuel  bill. 

The  gasoline  engine  using  gasoline  as, a 
fuel  is  the  most  costly  power  in  common 
use.  The  following  table  is  a  partial  sum- 
mary from  a  series  of  tests  of  prime  movers 
for  comparative  efficiency: 
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must  still  be  left  to  the  expert  to  insure 
the  best  practice.  There  are,  however, 
some  fundamental  principles  that  all  may 
understand. 

1.  Friction  is  the  one  force  that  always 
acts  to  retard  or  prevent  motion,  and  is 
caused  by  roughness  and  unevenness  of  the 
surface  in  contact 

2.  Absolutely  smooth  and  absolutely 
hard  spheres  or  cylinders,  rolling  on  abso- 
lutely hard  and  smooth  surfaces,  meet  no 
frictional  resistance. 

3.  Bodies  with  rough  surfaces,  made 
from  compressible  material  into  irregular 
forms,  exert  greater  friction  as  these  de- 
fects are  magnified. 

4.  Frictional  resistance  depends  upon  the 
character  of  the  material  as  well  as  the 
form  of  contact. 

On  every  surface  there  exist  microscopic 
irregularities  which  offer  resistance  to  the 
passage  of  one  surface  over  another,  there- 
fore the  greatest  care  must  be  exercised 
in  the  preparation  of  these  surfaces.  The 
lubricant  introduced  between  the  two  sur- 
faces tends  to  fill  these  irregular  spaces, 
and  causes  conditions  to  approach  more 
nearly  to  the  ideal. 

A  perfectly  lubricated  bearing  would  be 
one  where  the  surface  of  the  journal  was 
separated  from  the  bearing  by  a  thin  film 
of  fluid.  This  is  approached  in  practice 
by  the  use  of  pressure  feed  oilers,  forcing 
the  lubricant  uniformly  throughout  the 
bearing.  In  general  practice  we  usually 
find  that  the  solids  are  not  completely  sep- 
arated by  the  fluid  film,  but  are  partially  in 
contact  and  partially  supported  by  a  layer 
of  lubricant  retained  only  by  adhesion  or 
capillary  attraction.  This  results  in  the 
abrasion  of  the  parts,  producing  wear,  as 
indicated  by  the  rate  at  which  the  lubri- 
cant becomes  discolored,  and  charged  with 
particles  of  metal.  The  work  of  friction 
is  transformed  into  heat,  which  is  disposed 
of,  principally  by  radiation  and  conduction 
as  the  bearing  becomes  hot. 

VALUE  OF  FLOOD  LUBRICATION. 

Recent  investigation  develops  that,  con- 
trary to  earlier  opinions,  the  best  method  of 
using  oil,  particularly  on  fast  running 
journals,  is  to  supply  it  as  freely  as  possi- 
ble; collecting  the  rejected  portions  to  re- 
apply after  thorough  filtration  and  cooling. 
The  value  of  an  efficient  pressure  oiler  is 
thus  clearly  seen,  as  it  tends  to  produce 
the  film  between  the  surfaces;  to  furnish 
quantity  as  the  exigency  of  the  case  de- 
mands; and  further,  the  oil  when  properly 
expelled  and  cooled  is  a  most  active  agent 
in  carrying  away  heat. 

Much  study  has  been  made  to  discover 
metals  which  would  work  together  with 
the  least  friction.  But  long  experience  and 
tedious  experiments  have  failed  to  dis- 
cover a  bearing  metal  that  will  fill  every 
condition.  It  has,  however,  developed  that 
the  metal  must  first  of  all  possess  the 
property  of  adhesion  for  a  lubricant  and 
a  readily  wetted  surface.  It  must  be  softer 
than  the  shaft— so  that  in  the  absence  of 
a    lubricant* or    the    presence    of    a    hard, 


gritty  substance,  the  bearing  may  sustain 
the  injury  rather  than  the  journal.  The 
metal  must  be  hard  enough  to  retain  its 
form  under  any  condition  of  temperature 
and  pressure  likely  to  be  imposed  in  actual 
practice.  It  must,  however,  melt  at  a  tem- 
perature below  that  at  which  any  injury 
may  happen  to  the  shaft,  yet  when  melted 
should  not  adhere  or  weld  to  the  journal. 

BABBITTS  AND  BRONZES. 

Careful  tests  have  demonstrated  that  for 
light  pressure  and  high  speed  bearings 
babbitt  metal,  consisting  of  about  85  per 
cent,  tin,  5  per  cent,  copper  and  10  per  cent, 
antimony  cast  vertically,  is  adapted  to  a 
wider  range  of  uses  than  amy  other  metal. 
When  this  alloy  has  failed  to  "make  good," 
examination  has  proven  in  nine  cases  out 
of  ten  the  substitution  of  lead  for  tin,  ap- 
parently to  cheapen  cost  An  analysis  of 
several  guaranteed  genuine  babbitt  metals 
on  the  market  shows  the  presence  of  lead, 
or  zinc,  which  is  worse,  because  of  com- 
mercial impurities  prevalent  Lead  makes 
a  soft  bearing  that  may  fail  at  a  critical 
time  to  sustain  its  load,  and  being  a  poor 
conductor  of  heat  is  very  likely  to  cause 
the  bearing  to  run  hot  For  heavy  slow 
speed  bearings,  phosphor  bronze  gives  the 
highest  efficiency.  For  an  alternate,  soft 
yellow  brass  is  generally  satisfactory.  A 
patent  white  bronze  anti-friction  metal  on 
the  market  is  composed  of  about  50  per 
cent  aluminiun,  25-30  per  cent,  zinc,  and 
20-25  per  cent  tin. 

Until  recently  most  experiments  on 

BALL  AND  ROLLER   BEARINGS 

were  directed  to  determine  the  crushing 
strength  under  a  dead  load.  In  service, 
balls  or  rollers  do  not  fail  in  this  way.  The 
designers  who  worked  on  this  theory  were 
responsible  for  much  ^of  the  abuse  these 
valuable  adjuncts  have  suffered.  More  re- 
cent and  valuable  research  has  been  con- 
ducted to  discover  the  behavior  of  these 
bearings  when  running  at  varying  speeds 
and  under  gradually  increasing  pressure. 
Efforts  were  directed  to  determine  the 
power  consumed,  together  with  the  cause 
and  manner  of  previous  failure.  The 
phenomena  developed  in  the  course  of 
these  experiments  have  added  much  to  our 
fund  of  facts  and  righted  many  misapplied 
theories.  The  principle  that  balls  must  be 
perfect  spheres,  exact  in  size  and  of  uni- 
form hardness,  is  accepted.  Hardness,  uni- 
formity and  resistance  to  distortion  are 
the  measures  of  value.  The  largest  size 
ball  consistent  with  the  limits  of  the  bear- 
ing is  desirable.  The  relation  of  the  race 
plate  to  the  balls  was  long  misunderstood, 
and  the  costly  error  of  overloading  had  to 
be  learned.  Any  bearing  attached  to  an 
automobile  that  will  show  the  least  wear 
on  race  or  ball  in  two  years'  lcR:itimate  use, 
must  be  faulty  in  construction  or  design. 

BEARINGS    ON    THE    NEW    TARS. 

It  is  unnecessary  longer  to  go  abroad  for 
our  bearings.  There  are  American  manu- 
facturers who  can  construct  and  are  mar- 
keting bearings  which  will  guarantee  this 
record,  and  a  saving  of  75  per  cent  in  fric- 


tion over  the  substitutes  found  in  mac. 
cars.  With  the  present  state  of  perfcctks: 
attained  there  seems  to  be  no  leg^itimar. 
reason  why  1906  automobiles  should  not  h^ 
equipped  in  every  journal,  from  crank  pi: 
to  axle,  with  the  most  approved  ball  aa*^ 
roller  bearing.  It  is  the  privilege  of  the 
purchaser  this  year  to  use  great  delibera- 
tion in  his  choice  of  a  car.  The  diflFercnc? 
in  design  will  not  be  so  great  as  variety  c^ 
values. 

The  maker  who  has  not  paid  his  re- 
spects to  refinements  deserves  ostracism 
It  is  time  the  old  style  methods  of  bearings 
with  archaic  oilers,  splash  lubrication  for 
cylinders,  and  malleable  iron  parts,  ga\: 
place  to  more  advanced  practice.  With  thr 
advent  of  extreme  power  engines  this 
year,  close  study  should  be  given  to  the 
strength  and  rigidity  of  the  vehicle.  Wc 
hope  not  to  find  a  manufacturer  compelled 
to  truss  his  frame  through  error  in  design 
and  construction. 

If  our  experience  with  gas  engines  avail: 
anything,  the  three  bearing  crank  shan 
Jound  in  some  big  machine,  without  air. 
provision  for  retaining  or  adjusting  for 
alignment,  leaves  a  small  factor  of  safet>. 
and  will  prove  a  constant  menace  when  tbt 
full  power  is  suddenly  applied.  Greatly  tc 
their  advantage  would  be  a  bearing  be- 
tween each  two  adjacent  cranks.  The  ex- 
tra inches  of  cylinder  space  cut  but  smal. 
figure  with  140  to  160  inch  frames,  but  wil 
add  much  to  the  life  of  the  car. 

PRESSURE  OILERS  AND  ENGINE  LUBRICATIOK. 

A  feature  of  the  new  cars  to  be  com- 
mended is  the  pressure  oiler.  Its  adoption 
should  become  universal,  and  the  lubrica- 
tion of  the  cylinder  be  given  special  atten- 
tion through  this  medium.  But  let  the  buyer 
beware  of  the  system  in  which  oil  is 
drained  into  the  crank  case,  from  there  to 
be  re-circulated  through  bearings  and  cyl- 
inders. It  is  vicious  in  principle,  and  must 
invite  trouble.  To  this  receptacle  will  be 
washed  the  abrasion  and  grit  from  the 
bearings,  and  the  carbon  deposit  from  the 
cylinders.  To  further  complicate  matters 
the  escaped  hot  gases  from  the  cylinder 
tend  to  change  the  physical,  if  not  the 
chemical,  characteristics  of  the  oil.  The 
inert  acids  in  some  oils  thus  rendered  ac- 
tive cannot  fail  to  do  injury  to  parts.  The 
heating  of  the  oil  tends  to  counteract  much 
that  is  essential  in  a  lubricant,  reducing  the 
viscosity  to  a  point  where  it  loses  in  ef- 
fectiveness, and  further  deprives  it  of  its 
value  as  a  circulating  cooling  agent  No 
oil  should  be  circulated  a  second  time  with- 
out being  filtered  and  cooled. 

The  use  of  the  crank  case  as  an  oil  col- 
lecting receptacle  calls  to  mind  an  instance 
where  one  machine  draws  its  air  for  the 
carburetor  from  the  crank  case  in  order  to 
utilize  the  gas  leaking  past  the  piston  rings. 
The  idea  may  have  a  value  here. 


Oil  filters  for  depriving  oil  that  has  been 
used  for  lubrication  for  some  time  of  the 
contained  metal  particles,  etc.,  are  in  use  in 
most  large  engine  plants. 
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Automobile    Axles    and    Bearings. 

By  Samuel  S.  Eveland. 
The  axles  are  most  important  parts  of 
an  automobile,  as,  if  they  are  not  designed 
properly,  they  cause  trouble  in  nearly  all 
other  parts  of  the  car.  In  selecting  the 
best  bearing  to  use  for  automobile  axles, 
the  problem  is  a  difficult  one,  owing  to  the 
fact  that  the  average  owner  of  an  automo- 
bile generally  has  no  mechanical  knowledge 
and  therefore  very  seldom  understands  how 
to  properly  care  for  the  axles.  They  are 
generally  abused  to  such  an  extent  that  it 
is  a  surprise  to  the  manufacturer  that  they 
run  as  long  as  they  do,  and  efforts  are 
constantly  being  made  to  simplify  the  de- 
sign and  construction,  so  as  to  make  them, 
as  far  as  is  possible,  "fool  proof." 

ADJUSTMENT    AND    ALIGNMENT    OF    BEARINGS. 

In  applying  any  class  of  ball  or  roller 
bearings  to  front  axles  and  hubs,  it  is  very 
essential  that  the  hubs  be  bored  true,  so 
that  the  bearings  in  both  the  front  and 
rear  of  the  hub  are  in  perfect  alignment. 


Fig.  I. 

and  placed  upon  the  axle  in  the  same  man- 
ner. If  this  is  not  done,  one  bearing  has  to 
take  the  greater  part  of  the  load,  and  if 
they  arc  out  of  alignment,  the  strain  is  so 
great  that  injury  may  be  done  it;  the  axle 
even  may  be  bent  and  eventually  broken. 
The  inner  bearing,  or  the  one  that  is  at 
the  collar  end  of  the  axle,  takes  the  greater 
part  of  the  load,  and  should,  therefore,  be 
larger  than  the  front  one.  the  latter  acting 
merely  as  a  guide  to  hold  the  wheel  true 
and  in  alignment.  In  designing  an  axle 
with  a  nut  to  hold  the  bearings  in  place, 
care  should  be  taken  that  it  is  made  in 
such  a  manner  that  it  cannot  be  adjusted 
too  tightly.  It  is  much  better  to  have  the 
bearings  and  Wheels  run  a  trifle  loose  than 
to  have  them  tightened  to  such  an  extent 
that  something  has  to  give  way  before  the 
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wheels  can  revolve  properly.  Many  users 
of  automobiles  take  the  nut  off  their  axle 
without  jacking  up  the  wheel,  and  then  put 
it  back  in  place,  tightening  the  nut,  without 
attempting  to  see  if  the  wheels  would  re- 
volve freely.  Where  the  nut  permits  of 
much  adjustment,  and  when  treated  in  this 
manner,  any  class  of  bearing  will  break 
or  cause  trouble. 

FRONT   AXLES   AND    HUBS. 

While   there  are   many  modifications   in 
the  design  of  front  axles,  there  are  three 


Fig.  3. 

standard  forms  which  are  generally  used. 
These  are  the  square,  or  round,  solid  steel 
axle,  tubular  axle  and  I  beam  axle.  The 
last  is  used  very  largely  abroad,  but  not  so 
extensively  in  this  country.  The  knuckles 
or  steering  axles  used  with  each  of  the 
above  types  of  axle  are  the  Elliott,  which 
is  the  ordinary  yoke  type,  with  the  steering 
arm  projecting  from  the  centre  or  end  of 
the  post,  and  besides  this  the  Lemoine,  which 
is  used  very  largely  on  foreign  cars.  Each 
of  these  classes  of  steering  knuckles  is 
fitted  with  an  ordinary  bronze  thrust,  to 
take  the  upper  strain  or  end  thrust,  or  is 
fitted  with  ball  thrust  collar  bearings  of 
the  type  shown  in  Fig.  i.  While  these  bear- 
ings aid  in  making  the  car  steer  easier, 
they  are  not  essential,  but  owing  to  the  fact 
that  they  do  not  require  as  much  oil  and 
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attention  as  a  bronze  bearing,  there  is  an 
advantage  in  using  them. 

The  style  of  hubs  most  used,  known  as 
the  artillery  type,  is  made  of  various  shapes 
and  forms,  all  of  which,  however,  are  modi- 
fications of  the  original  hub  and  wheel  used 
on  artillery,  they  being  made  of  malleable 
iron,  steel  castings  or  pressed  steel. 

CLASS    OP    BHARJXC    TO    USE. 

There  are  many  types  of  bearmgs  used 
on  front  axles.  The  ordinary  cvip  and  cone 
type  of  bicycle  bearing,  if  properly  designed 
and  sufficiently  large  balls  used,  with 
proper  radiu"^  lo  tiolh  the  cup  and  cone, 
gives  satisfaction  on  light  runabouts*  (Fig* 
2.)  In  touring  cars,  however,  this  class  of 
bearing  is  not  the  best  to  use,  as  it  ts  not 
strong  enough  for  the  purpose.  Among 
the  bearings  which  have  given  good  service 
for  such  purposes  is  the  one  shown  in  illus* 
t  rat  ion  }.  which  consists  of  a  hardened  and 
ground  steel   sleeve  to  be  forced  upon  the 


axle,  and  a  similar  hardened  and  ground 
sleeve  to  go  in  the  hub,  with  the  roller 
bearing,  having  rolls  also  hardened  and 
ground,  running  between  the  two.  Owing 
to  the  thrust  that  all  automobile  front 
wheels  have  to  take  in  rounding  a  curve, 
or  on  the  side  of  a  road,  in  which  case  one 
side  of  the  car  is  lower  than  the  other,  it 
is  necessary  to  take  care  of  the  side  or  end 
strain,  and  with  the  roller  bearing  above 
referred  to  a  ball  or  roller  thrust  bearing 
is  introduced  (Figs.  4  and  5),  which  re- 
lieves the  journal  bearing  of  all  end  strain. 
This  bearing,  as  described,  is  not  adjust- 
able, and  it  is  impossible  to  tighten  it  or 
destroy  the  alignment  of  the  rollers  in  any 
way.  The  bearing  above  referred  to  is 
provided  with  a  cage,  having  sockets  in 
which  the  rollers  rest,  with  a  ball  at  the 
end  of  the  rolls,  which  prevents  wear  of 
the  cage  and  keeps  the  rollers  always  in 
perfect  alignment  with  the  shaft  Another 
class  of  roller  bearing  which  has  given 
good  satisfaction  in  both  front  and  rear 
axles  is  shown  in  Fig.  6,  and  is  also  fitted 
with  hardened  and  ground  steel  sleeves  to 
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Fig.  5. 

go  upon  the  shaft  or  axle,  and  with  a  sim- 
ilar sleeve  or  casing  to  go  in  the  hub  or 
housing.  This  bearing  has  the  ends  of  the 
rollers  bevelled,  and  this  bevel  is  taken  by 
a  similar  bevelled  piece  in  the  casing  and 
sleeve,  in  this  manner  taking  up  much  of 
the  end  strain.  The  rollers  are  run  upon 
pins  which  are  hardened,  the  entire  bearing 
being  electrically  riveted. 

The  Grant  roller  bearing  (Fig.  7)  has 
been  extensively  used  in  automobile  work, 
as  it  has  tapered  or  conical  rolls  and  is 
capable  of  being  adjusted,  and  has  a  thrust 
ring  which  takes  the  outer  strain  of  the 
rolls,  so  that  it  is  unnecessary  to  use  a 
separate  ball  thrust  bearing  in  the  front 
hubs.  While  this  bearing  is  adjustable, 
care  should  be  taken  not  to  tighten  the 
bearing  too  much,  as,  if  so,  the  difficulties 
above  referred  to  would  be  experienced. 
The  cones  are  loose  upon  the  shaft,  pro- 
ducing a  floating  bearing,  giving  a  new 
point  of  contact  and  wear,  as  the  cone  re- 
volves occasionally  in  use.  Another  class 
of  bearing  which  has  been  used  more  ex- 
tensively abroiid  than  in  the  United  States 
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Fig.  7. 

is  the  ring  or  annular  bearing,  which  is 
used  on  many  foreign  cars.  Although  but 
few  have  been  used  in  the  United  States, 
especially  for  front  axles,  they  have  given 
excellent  satisfaction  when  used,  either  of 
the  full  type  or  of  the  silent  type.  The 
most  satisfactory  bearing  of  this  class  of 
the  full  type  (Figs.  8  and  9)  is  the  one  hav- 
ing the  solid  ring,  made  without  the  small 
loose  section  screwed  in  place,  which  was 
formerly  used  abroad,  but  which  is  not  suf- 
ficiently strong  to  stand  the  rough  usage  ex- 
perienced on  American  roads. 

REAR  AXLES. 

In  considering  the  proper  class  of  bear- 
ing to  use  00  rear  axles,  a  distinction  must 
be  made  between  those  to  be  used  for  chain, 
bevel  gear  and  hub  driven  axles.  While 
there  is  a  great  demand  for  bevel  gear 
axles,  the  hub  drive  is  mechanically  the 
best  as  well  as  the  strongest  and  most 
durable,  and  is  used  very  extensively  on 
foreign  cars.  One  advantage  that  it  has 
over  the  bevel  gear  axle  is  that  if  any  parts 
are  strained  or  bent  out  of  alignment,  ow- 
ing to  shock  or  strain,  the  car  can  continue 
to  run  successfully,  which  is  not  so  likely 
to  be  possible  with  thie  bevel  gear.  In  using 
the  hub  drive  the  rear  axle  differential  is 
placed  on  the  countershaft,  the  axle  being 
merely  an  ordinary  straight  one,  with  bear- 
ings in  the  hubs,  similar  to  those  used  in 
the  front  hubs  but  larger  in  size,  as  more 
of  the  load  and  strain  is  taken  on  the  rear 
than  on  the  front  axle.  The  rear  flange 
and  body  of  the  hub  is  faced  off  to  take 
the  sprocket  or  gears,  which  are  held  by 
the  same  bolts  that  hold  the  spokes,  giving 
a  very  strong,  rigid  and  durable  construc- 
tion. 

CHAIN    DRIVE  AXLE. 

In  constructing  an  axle  with  chain  drive, 
either  open  spiders  or  closed  housings  are 
used  over  the  sprocket  and  differential,  the 
closed  housing  being  preferable,  as  it  gives 
better  protection  from  dust  and  dirt 
Hollow  tubing,  with  the  axle  running  in  it, 
is  used  between  the  housing  and  the  brake 
support.  It  is  necessary  in  designing  this 
class  of  axle  to  have  it  as  thoroughly  water 
and  dust  proof  as  possible,  as  if  either  gets 
to  the  bearings  much  injury  may  result. 
On  account  of  the  great  thrust  which  rear 
axles  have  to  stand,  it  is  absolutely  neces- 
sary to  allow  tlie  bearing  to  run  free,  and 
a  ball  or  roller  thrust  bearing  should  be 
placed  in  such  a  manner  as  to  entirely  re- 
lieve the  journal  bearings  of  all  end  thrust. 


The  anti-friction  bearings  above  referred 
to  are  all  used  with  success  in  the  rear 
axle  construction  in  connection  with  the 
ball  thrust  or  roller  thrust  bearing,  as 
shown  in  the  illustrations.  The  hardened 
and  ground  steel  sleeve  for  the  bearing 
should  be  pressed  on  the  shaft  with  the 
hardened  and  ground  steel  casing  into  the 
housing,  and  also  used  under  the  brake  sup- 
port, with  a  thrust  bearing  placed  next  to 
each  of  them  to  take  the  end  strain  or 
thrust  which  comes  when  the  car  is  on  a 
curve  or  on  the  side  of  a  road. 

BEVEL   GEAR    AXLE. 

The  same  bearings  used  with  the  chain 
and  hub  drive  axles  are  used  with  the  bevel 
gear,  but  as  this  axle  has  to  stand  not  only 
the  ordinary  strain  but  also  that  caused  by 
the  thrust  of  the  bevel  gears,  it  is  essential 
that  thrust  bearings  be  placed  back  of  the 
bevel  gear  as  well  as  back  of  the  pinion, 
and  some  class  of  journal  bearing,  either 
roller  bearing  or  ball  bearing,  should  be 
used  at  both  sides  of  the  pinion  shaft  to 
support  it  in  place  and  keep  it  in  align- 
ment, so  that  the  gears  may  always  mesh 
properly.  The  adjusting  nut  for  the  bear- 
ing is  placed  inside  the  brake  drum,  and  is 
made  in  the  lock  form  so  that  it  cannot 
become  loose,  and  also  made  so  that  it  can 
be  removed  easily  when  the  hub  is  taken 
off.  It  is  very  essential  that  bearings 
should  be  placed  as  close  to  the  differential 
as  possible,  and  also  as  close  to  the  pinion 
and  gear  as  convenient,  to  add  to  their 
rigidity,  strength  and  durability.  The  bear- 
ing on  the  pinion  shaft  should  be  made 
double  or  longer  than  the  other  bearings 
because  of  the  extra  strain  coming  when 
the  car  is  started  when  it  is  in  the  mud, 
sand  or  gravel. 

The  lower  half  of  the  housing  used  on 
bevel  gear  drive  axles  is  generally  made 
from  malleable  iron  or  steel  castings  and 
the  other  half  from  aluminum,  and  so  that 
it  can  be  readily  removed  when  necessary. 
This  latter  piece  merely  acts  as  a  cap  to 
keep  dirt  and  foreign  substances  from  the 
differential  and  gearing;  and  as  it  has  no 
other  service  to  perform,  it  gives  good 
satisfaction  when  made  from  alimiinum. 
It  is  desirable  to  use  on  the  rear  axle  con- 
struction a  truss  rod,  to  relieve  the  bearings 
as  much  as  possible. 

OILING. 

There  seems  to  be  a  general  idea  that 
ball  and  roller  bearings  and,  in  fact,  all 
classes  of  anti-friction  bearings  do  not  re- 
quire oiling.  This  is  a  great  mistake,  and 
manufacturers  should  give  the  strictest  in- 
structions to  their  customers  that  all  classes 
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of  ball  and  roller  bearings  must  be  properly 
lubricated.  They  do  not  require  as  much 
oil  or  attention  in  this  respect  as  a  plain 
bronze  bearing,  but  when  they  are  allowed 
to  run  dry  they  will  cause  trouble,  the 
same  as  any  other  bearing,  and  they  will 
also  become  rusted  and  their  eflficiency 
thereby  greatly  reduced.  Any  class  of  ma- 
chine oil,  cylinder  oil.  coach  oil  or  grease 
that  is  free  from  animal  matter  or  foreign 
substance  gives  good  satisfaction  when 
used  on  ball  and  roller  bearings.  When 
bearings  are  kept  clean  and  properly  oiled 
the  care  given  them  is  repaid  many  tiroes. 
It  is  essential  to  use  bearings  that  arc 
properly  ground,  with  balls  that  are  also 
true  in  size.  Frequently  balls  arc  used 
with  cups  and  cones  that  are  not  ground 
true  and  trouble  is  experienced,  as  the  load 
is  thrown  upon  only  a  few  of  the  balk 
Accuracy  in  finish  and  alignment  is  the 
most  essential  point  to  consider  in  any 
bearing.  Both  ball  and  roller  bearings,  to 
give  the  best  satisfaction,  should  be  made 
of  steel,  hardened  and  ground,  accurately 
fitted  in  proper  alignment  with  the  shaft 
and  also  cleaned  and  oiled  regularly  and 
fitted  with  as  large  size  balls  and  rollcn 
as  possible,  depending  upon  the  revolutions 
per  minute  and  the  load  to  be  carried,  and 
if  used  as  above  recommended,  they  will 
return  their  cost  many  times  over  withm 
a  very  short  time. 


Fig.  8. 


Bearings. 

By  Harry  E.  Dey. 

What  kind  of  bearings  are  best  to  c« 
in  the  various  parts  of  an  automobile?  If 
this  question  was  asked  of  the  various 
manufacturers,  there  would  be  a  wide 
divergence  in  the  replies.  One  man  wouli 
say,  "Plain  bearings,  because  they  neve 
break";  another,  "Balls,  because  they  never 
stick,  and,  besides,  they  save  power";  an- 
other would  reply  that  "there  is  nothing 
like  rollers,  as  they  have  the  anti-frictioo 
qualities  of  the  ball  and  the  strength  of  th« 
plain  bearing." 

The  writer  firmly  believes  that  it  w:"- 
not  be  many  years  before  a  plain  bearing 
will  be  unknown  in  an  automobile,  cxccj^ 
possibly  in  the  wrist  pin  of  the  engine. 
Anti-friction  bearings  are  steadily  gaining 
ground.  Three  years  ago  I  was  designin? 
a  four  cylinder  car  for  one  of  the  proin- 
inent  companies,  and  it  was  our  ambitioc 
that  it  should  equal,  if  not  excel,  in  up-to 
date  features  anything  here  or  abroal 
I  designed  the  end  bearings  of  the  crani 
shaft  with  ball  bearings,  containing  libcnl 
sized  balls,  but  the  president  of  the  coa- 
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pany  objected  to  these  bearings,  stating 
that  he  would  never  trust  them  on  a  crank 
shaft.  He  assented  to  ball  bearings  in  the 
slide  gear,  however.  Since  then  the  Hotch- 
kiss  Company  and  others  have  proven  the 
ball  bearing  crank  shaft  to  be  thoroughly 
practical. 

It  is  only  natural,  of  course,  for  people 
to  be  influenced  by  their  former  experi- 
ences. Many  have  tried  ball  bearings  and 
given  them  up  as  total  failures,  owing  to 
their  want  of  experience  in  this  line.  A 
ball  bearing  looks  simple,  but  there  are 
many  elements  in  its  makeup  that  spell 
success  or  failure.  The  most  important 
point  is  to  have  the  balls  of  a  good  liberal 
diameter,  preferably  such  a  size  that  six 
balls  will  just  fill  the  cups.  This,  however, 
in  most  cases  makes  too  clumsy  a  bearing, 
and,  besides,  a  very  expensive  one,  as  the 
price  of  large  balls  is  very  high.  A  com- 
promise must  be  made,  and  balls  some- 
where between  one-half  an  inch  and  i  inch 
are  used  in  most  work  around  an  automo- 
bile. 

There  are  other  points  also  to  consider. 
A  three  point  bearing  is  generally  consid- 
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Fig.  I. 

ered  to  be  more  efficient  than  a  two  point, 
if  designed  so  that  the  line  intersecting  the 
two  contact  points  on  the  cup  intersect  the 
axial  line  at  the  same  point  (a.  Fig.  i)  as 
the  face  of  the  cone  projected,  as  this  does 
away  with  all  twisting  motion.  It  has  been 
found,  however,  that  this  straight  line  form 
of  bearing  is  not  very  durable,  as  the  point 
of  contact  is  so  small  that  the  metal  is 
soon  grooved.  To  overcome  this  the  cone 
should  be  made  concave  with  a  radius 
slightly  larger  than  that  of  the  balls.  This 
greatly  improves  the  wearing  qualities  of 
the  cone.  The  cup,  having  two  points  of 
contact  is  not  affected  so  much,  but  it  in 
turn  is  improved  by  changing  it  from  a 
two  point  to  a  single  point  contact,  by 
changing  the  straight  surfaces  into  a  curve 
with  a  radius  slightly  greater  than  the  ball. 
There  will  be  more  friction  in  the  bearing 
as  now  altered,  but  it  will  be  practically  in- 
appreciable, and  the  capacity  of  the  bearing 


Fig.  4, — Ring  Ball  Bearing. 


will  be  greatly  increased.  These  bearings 
are  all  of  the  adjustable  kind. 

During  the  past  few  years  a  two  point 
bearing  has  been  placed  upon  the  mar- 
ket that  is  not  adjustable,  and  has  ap- 
parently given  excellent  satisfaction,  which 
is  claimed  to  be  partly  due  to  its  design 
and  partly  to  the  special  steel  used  in  its 
construction.  Its  construction  will  be  read- 
ily understood  from  the  illustration. 

Tool  steel  and  machine  steel  both  have 
their  partisans  for  use  in  ball  bearing.  The 
tool  steel  advocates  state  that  it  is  impossi- 
ble to  case  harden  a  piece  so  that  the  har- 
dened skin  will  not  crush  through,  while 
the  machine  steel  people  say  that  the  tool 
steel  advocates  do  not  know  how  to  case 
harden  properly.  The  proper  way  to  do 
the  job,  they  say,  is  to  boil  the  parts  (as  it 
were)  in  the  bone  or  leather  for  several 
hours,  until  they  are  carbonized  about 
1-32  inch  deep.  The  process  should  be  so 
timed  that  the  parts  will  be  ready  to  take 
from  the  fire  at  quitting  time,  and  then 
they  should  be  left  in  the  mixture  over 
night.  After  cleaning  the  mixture  from 
them  the  next  morning,  heat  to  a  low 
red  and  quench  in  oil  or  water,  according 
to  whether  they  are  light  or  heavy.  In 
other  words,  treat  them  as  you  should 
tool  steel.  This  gives  a  much  finer  grain 
than  would  be  the  case  if  the  over  night  an- 
nealing were  left  out  The  kind  of  steel 
used  with  this  process  is  not  of  much  im- 
portance.   Cold  rolled  shafting  is  used  to  a 
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Figs.  2  and  3. — Three  and  Two  Point 


Ball  Bearings. 
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Fig.  5. — Four  Point  Ball  Bearing. 

large  extent.    The  following  specification  is 
in  this  line: 

Open  Hearth  Steel. 

Per  Cent. 

Carbon    20  to  .25 

Phosphorus    below 10 

Manganese    70  to  100 

Sulphur   below 08 

For  those  desiring  to  use  tool  steel  it 
may  be  of  interest  to  state  that  J.  F.  W. 
Harris,  in  a  paper  read  before  the  A.  S. 
M.  K,  recommends  a  steel  known  to  the 
trade  as  crucible  tool  or  file  steel,  and  a 


special  steel  made  by  the  Carpenter  Com-  , 
pany,  used  by  them  in  the  manufacture  of 
projectiles.    Brine  is  used  as  the  hardening 
agent 

For  high  speed  duty  the  four  point  is 
probably  the  best  design.  The  points  of 
contact  coming  close  to  the  axis  of  the  ball, 
a  slow  relative  movement  is  obtained,  and 
the  rolling  motion  is  theoretically  correct, 
so  far  as  prevention  of  wear  is  concerned, 
there  being  no  sliding  motion  of  any  kind 
between  the  balls  and  races.  The  illustra- 
tion herewith  shows  a  bearing  for  specially 
heavy  duty.  The  right  hand  row  of  balls 
takes  care  of  the  end  thrust,  while  the  other 
two,  combined  with  the  first,  support  the 
weight.  End  thrust  bearings,  as  shown 
herewith,  are  usually  used  in  conjunction 
with  roller  bearings. 

In  designing  ball  bearings  the  cups  should 
be  made  of  such  a  diameter  as  to  just 
comfortably  hold  the  required  number  of 
balls,  allowing  hot  over  one-thousandth  of 


Fig.  6.— Ball  Bearing  Front  Hub. 

an  inch  clearance  for  each  ball.  As  the 
method  of  determining  the  diameter  of  the 
circle  of  ball  centres  is  quite  a  puzzle  to 
many  draughtsmen,  I  will-  illustrate  my 
method  of  obtaining  this  diameter.  I  first 
decide  upon  the  size  and  number  of  the 
balls  to  be  used.  The  balls  should  be  of 
such  a  size  that  about  ten  will  fill  the  race, 
the  number  being  governed  by  the  size  of 
the  shaft,  plus  the  necessary  thickness  of 
the  cone.  Drawing  the  cross  section  of  the 
bearing  gives  the  approximate  diameter  of 
the  cup.  Then  dividing  the  circumference 
of  the  circle  intersecting  the  centre  of  the 


Fig.  7.— Multiple  Row  Ball  Bearing. 
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Fig.  9. 


balls   by   the   ball    diameter    gives    us    the 
number  of  balls  required. 

Now  by  making  a  sketch  it  will  be  seen 
that  the  angle  A  O  B  is»  equal  to  360° 
divided  by  the  number  of  balls  in  the  cir- 
cle, and  A  O  C  equals  one-half  of  this 
angle.  The  line  A  C  =  sine  of  A  O  C  = 
radius  of  ball.  Dividing  the  tabular  sine 
of  the  angle  into  the  ball  radius  gives  us 
the  proper  radius  O  A;  multiplying  this 
by  2  gives  the  diameter  of  the  circle 
through  the  centre  of  balls,  and  adding  the 
diameter  of  the  ball,  plus  a  few  thousandths 
(.003  or  .004)  for  clearance,  gives  the  size 
of  the  ball  cup  with  absolute  accuracy. 

ROLLER  BEARINGS. 

Theoretically  the  roller  bearing  is  much 
stronger  than  the  ball  bearing,  but  in  the 
past  it  has  been  subject  to  a  great  many 
unlooked  for  troubles  that  have  prevented 
its  superseding  the  ball  bearing  during  the 
period  of  development  of  the  latter.  Con- 
sequently the  two  stand  about  evenly 
matched  at  the  present  time.  The  early 
rollers  had  a  bad  habit  of  acting  as  a  drill 
and  boring  holes  through  the  heads  of  their 
cages ;  also  of  getting  out  of  alignment  and 
thus  breaking.  Finally  a  flange  was  pro- 
vided as  an  end  thrust  for  the  rollers.  This 
greatly  helped  matters.  Several  makes  of 
bearings  are  made  with  this  arrangement 
now. 

The  anti-friction  qualities  of  a  well  made 
roller  bearing  are  fully  equal  to  those  of 
ball  bearings.  A  few  years  ago  a  600 
pound  wheel   was   exhibited   at  the  Auto- 
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mobile  Show,  which  would  revolve  when 
a  weight  of  considerably  less  than  an  ounce 
was  placed  on  any  of  the  horizontal  spokes, 
showing  that  the  co-efficient  of  friction  was 
extremely  small. 

Roller  bearings  are  generally  divided 
into  three  classes,  the  straight  or  parallel 
roller,  the  cone  roller  and  the  spring  roller. 
Fig.  10  represents  a  bearing  made  by  the 
Standard  Roller  Bearing  Company.  It  is 
of  the  parallel  type,  with  flange  end  thrust. 

Fig.  II  illustrates  the  construction  of 
the  American  roller  bearing.  In  this  bear- 
ing the  friction  of  the  main  rollers  (/) 
against  each  other,  or  the  cage,  is  avoided 
by  a  series  of  small  rollers  (g)  interposed 
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Fig.  II. — American  Roller  Bearing. 

between  them.  These  separators  have  en- 
larged ends  (h)  overlapping  the  ends  of 
the  large  rollers,  which  prevents  them  from 
twisting,  and  they  are  so  mounted  as  to 


Fic.  10. — Standard  Roller  Bearing. 


Fig.    12. — Tim  KEN    Roller   Bearing. 

roll  upon  the   supports    (i/)    without  any 
rubbing  or  dragging. 

The  Hyatt  roller  bearine  has  the  un- 
usual feature  of  flexibility  in  the  rolls, 
which  are  formed  of  a  thick  ribbon  of  steel 
rolled  up  in  the  form  of  a  helix.  Besides 
their  flexibility,  the  manufacturers  call  spe- 
cial attention  to  their  desirable  form  for  dis- 
tributing the  lubricant  The  fact  that  the 
rollers  are  hollow  and  have  a  spiral  groove 
renders  them  ideal  for  this  purpose.  As 
roller  and  ball  bearings  as  a  rule  require 
very  little  lubricant,  however,  it  does  not 
impress  the  writer  that  the  last  feature  is 
very  important.  Of  the  cone  type  of  roller 
bearings,  the  principal  ones  on  the  market 
at  present  are  the  Grant  and  the  Timken. 

PLAIN   bearings. 

Plain  bearings  are  of  a  very  large 
variety  of  forms  and  material,  and  are  so 
well  known  that  the  subject  will  be  re- 
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Fig.   13. — Grant  Roller  Beaking. 

ferred  to  only  briefly  here.  In  a  large 
majority  of  cases  they  consist  substan- 
tially of  a  journal  box  lined  with  some 
kind  of  anti-friction  metal,  either  poured 
in  after  the  manner  of  babbitt  metal  or 
inserted  as  a  split  or  unsplit  bushing. 
Lead  and  tin  are  excellent  anti-frictioa 
metals,  but  are  too  soft  for  any  great 
pressure,  so  they  are  usually  alloyed  with 
antimony  or  other  metals  to  obtain  the 
necessary  compression  strength. 

In  all  kinds  of  plain  bearings  careftti 
attention  must  be  given  to  grooving  for 
oil.  The  grooves  should  be  on  the  open 
side,  where  the  pressure  is  constant 
Where  it  is  alternating,  as  in  an  engine, 
grooves  on  both  sides  are  desirable,  h 
is  said  to  be  a  good  plan  to  cut  awiy 
90  degrees  of  the  bushing  on  each  side  of 
the  bearing  and  fill  the  space  with  a  felt 
pad.  It  is  claimed  that  it  decreases  the 
friction  by  one-half  and  only  requires 
one-quarter  of  the  lubricant.  I  ha^c 
never  tried  this,  but  it  appears  reasona- 
ble. This  cutting  away  of  the  sides  does 
not,  of  course,  reduce  the  effective  bear- 
ing surface  by  one-half,  as  at  first  sight 
it  might  appear  to,  because  of  its  being 
so  far  over  the  side.  The  actual  redac- 
tion is  equal  to  twice  the  versed  sine  of 
45**  =  29  per  cent. 

A  plain  bearing  has  a  much  higher  fric- 
tion co-efficient  when  starting  and  at  low 
speed  than  when  running  at  higher 
speeds.  The  friction  co-efficient  keeps 
steadily  decreasing  until  a  velocity  of  100 
to  150  feet  per  minute  is  reached  (at 
light  load).  With  heavier  loads  the  co- 
efficient increases  quite  rapidly  aboTe 
these  speeds.  It  also  decreases  as  tbe 
temperature  rises. 

One  great  fault  with  plain  bearings  1$ 
that  in  case  of  failure  of  the  lubricant  a: 
any  time,  they  are  liable  to  "grip"  and 
possibly  wreck  important  parts,  whue 
ball  or  roller  bearings  may  run  a  long 
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Fig.  15. — Ball  Thrust  Bearing. 

time  without  any  lubricant.  Take  the 
Lxniversal  joint,  for  instance.  With  plain 
bearings  it  has  always  been  a  problem  to 
lubricate,  requiring  frequent  attention  in 
a  very  inaccessible  place.  I  have  used 
ball  bearings  for  this  purpose  with  very 
satisfactory  results.  It  will  be  noticed  in 
Fig.  16  that  a  felt  washer  keeps  them  dust 
tight  where  the  spindles  enter,  and  the 
heads  are  capped  with  stamped  brass 
covers  to  keep  them  closed,  these  brass 
covers  being  also  ornamental.  One  pack- 
ing of  grease  should  last  a  whole  season 
without  further  attention. 


Odometers  and  Speed  Indicators. 

By  Roy  S.  Drake. 
Among  the  important  and  interesting  ac- 
cessories the  odometer  and  the  tachometer 
or  speed  indicator  offer  entertaining  specu- 
lation on  the  problems  involved  in  their  de- 
sign, manufacture  and  application.  The 
function  of  the  odometer  is  to  indicate  the 
distance  traveled  by  the  vehicle  to  which  it 
is  attached,  while  that  of  the  tachometer,  as 
made  for  motor  cars,  is  to  indicate  the  rate 
of  speed  in  miles  or  other  units  per  hour. 

USEFULNESS  OF  THE  ODOMETER. 

The  general  use  of  the  odometer  is  due 
to  a  variety  of  reasons,  more  or  less  indi- 
vidual to  the  owner  of  the  car.    For  some 
the  odometer  readings  simply  satisfy  an  idle 
f  curiosity  as  to  the  mileage  of  the  day  or  of 
.  the  season,  which  latter  may  be  made  the 
.  subject  of  a  little  harmless  boasting  when 
proper  occasion   offers.     Others,   with   an 
understanding  of  the  value  of  method  in 
I  the  care  of  their  cars,  determine  upon  mile- 
r  age   periods    for    packing    this    part    with 
f  grease,  lubricating  that,  and  examining  or 
t  tightening    another.  •  They    substitute    the 
odometer   readings    for   calendar   readings, 
,   and  in  this  they  are  frequently  assisted  by 
[  the  manufacturer  of  the  car,  whose  instruc- 
tion book  is  quite  likely  to  contain  valuable 
suggestions  as  to  doing  this  or  that  after 
[   every  so  many  miles  running. 
f       An  odometer  is  frequently  employed  as  a 


Fig.  16.— B 


check  on  the  chauffeur.  It  may  be  said  to 
exercise  a  restraining  influence  against  his 
driving  the  car  without  leave,  though  the 
chauffeur  who  is  both  dishonest  and  in- 
genious can  by  a  little  work  and  skill  "fix" 
any  mechanism  of  the  kind  so  that  there 
will  be  no  record  of  merry,  moonlit  miles 
with  members  of  the  chorus.  He  has  the 
trouble,  however,  of  putting  it  in  proper 
running  order  again  before  his  employer 
sees  it  in  the  morning. 

The  newly  created  class  of  "traffic  engi- 
neers," who  seek  to  reduce  the  present  em- 
piricism of  the  commercial  motor  vehicle 
to  something  more  exact  and  definite,  find 
the  odometer  readings  on  cars  and  trucks 
in  actual  use  a  much  better  element  in  their 
calculations  than  the  former  "estimated" 
mileage  figures. 

Users  of  electric  vehicles,  who  know  ap- 
proximately how  many  miles  they  may  go 
on  one  charging  of  the  accumulators,  look 
to  the  odometer  for  guidance  as  to  when  to 
turn  back  or  make  for  a  charging  station, 
instead  of  risking  being  stalled  in  some  for- 
lorn locality. 

The  value  of  the  odometer,  in  conjunc- 
tion with  a  touring  roadbook,  which  indi- 
cates the  distance  between  points,  affords 
another  reason  for  its  use,  and  all  these 
reasons,  separately  and  in  combination,  to- 
gether with  others  which  might  be  enumer- 
ated, have  given  the  instrument  a  wide  pop- 
ularity as  an  accessory. 

VALUE  OF  SPEED  INDICATORS. 

The  Speed  indicators  or  tachometers  have 
grown  in  demand  as  a  means  of  protection 
against  speed  prosecution  and  persecution. 
The  unwonted  activities  of  the  constabulary 
in  England  in  "trapping"  motorists  have 
brought  forth  a  multitude  of  speed  indi- 
cators for  motor  use  in  that  country,  and 
in  America  the  passage  and  enforcement  of 
stringent  speed  laws  in  various  localities  has 
in  each  case  been  followed  by  a  greatly 
stimulated  demand  for  speed  indicating  de- 
vices. 

Speed  legislation  pending  before  the  leg- 
islative bodies  has  often  been  and  may  still 
be  influenced  favorably  for  automobile  users 
by  judicious  demonstrations  to  the  legisla- 
tors of  exactly  what  12,  20  or  25  miles  an 
hour  means.  At  most  speeds  up  to  15  or 
20  miles  an.  hour  the  average  observer 
thinks  that  the  machine  is  moving  at  a 
slower  speed  than  it  actually  is,  while  above 
20  miles  the  estimate  is  apt  to  exceed  the 
actual  speed,  so  that  when  the  speed  reaches 
30  miles  an  hour  it  is  quite  likely  to  be 
reported  as  40  or  50  miles  an  hour. 

There  is,  of  course,  an  undoubted  interest 
in  speed  readings  aside  from  the  matter  of 
speed  regulations.  Prospective  customers 
are  frequently  shown  the  speed  possibili- 
ties of  the  machines  they  think  of  buying, 
and  some  owners  of  high  powered  cars  are 
only  too  eager  to  show  their  friends  that 
they  can  push  the  indicator  to  its  highest 
reading,   "and  then  some." 

Odometers  and  tachometers,  there- 
fore, having  become  accepted  features  of 
^or    car    equipment,    a    consideration 


Of  the  problems  encountered  by  the  man- 
ufacturer of  these  instruments  may  not 
be  without  interest. 

PROBLEM  OF  ODOMETER  GEARING. 

If  odometers  were  attached  to  wheels 
of  vehicles  running  on  steel  rails  with 
no  curves,  or  with  curves  that  offset  each 
other,  the  matter  of  making  accurate  odom- 
eters would  be  very  simple.  The  gear- 
ing would  be  a  plain  question  of  mathe- 
matics. T^e  pneumatic  tire  and  the  ir- 
regular courses  described  by  motor  cars 
seriously  complicate  the  problem.  It  is 
apparent  that  the  indicated  diameter  of 
the  pneumatic  tire  as  it  comes  from  the 
factory  is  not  the  true  working  diameter. 
Allowance  must  be  made  for  the  average 
compression  of  the  tire  when  in  actual 
use.  The  true  working  diameter  may  be 
accepted  for  practical  purposes  as  being 
twice  the  distance  from  the  centre  of  the 
hub  to  a  point  directly  beneath  the  centre 
of  the  wheel,  on  the  side  of  the  tire  where 
the  surface  of  the  tire  leaves  the  ground 
and  curves  upward  to  the  rim,  or  a  more 
simple  conception  of  it  is  as  twice  the 
distance  from  the  centre  of  the  hub  to  the 
ground.  What  the  true  working  diame- 
ter is  with  various  size  tires  and  different 
weight  cars  is  only  learned  by  a  vast 
amount  of  experiment  and  experience. 
When  tables  of  the  nominal  and  actual 
diameters  have  been  prepared,  there 
comes  the  question  of  selecting  the 
proper  gearing. 

The  manufacturers  of  one  of  the  well 
known  odometers  have  a  working  list  of 
some  7,220  different  possible  gear  com- 
binations, from  which  they  find  it  possi- 
ble, of  course,  to  meet  almost  any  re- 
quirement. In  actual  practice  they  have 
not  found  it  necessary  to  use  more  than 
300  or  so  of  these  combinations,  but  the 
whole  list  is  readily  available  from  stock 
parts  or  with  gears  that  could  be  made  in 
a  few  hours. 

DRIVING    MEANS. 

For  cars  of  moderate  speed  odometers 
of  the  star  wheel  and  striker  principle 
were  entirely  suitable,  but  as  the  speed 
increased  this  type  was  found  more  and 
more  likely  to  suffer  mishaps  due  to  the 
star  wheel  being  struck  with  such  force 
by  the  rapidly  whirling  striker  as  to  make 
it  spin,  with  the  result  that  the  registra- 
tions will  be  inaccurate,  and  the  star 
wheel  might  stop  with  the  end  of  one  of 
the  prongs  directly  in  the  path  of  the 
striker,  the  next  revolution  of  which 
would  knock  the  odometer  into  the  dust. 

Positive  gearing  is  therefore  used,  and 
it  becomes  doubly  necessary  for  instru- 
ments which  lead  to  the  dashboard  with 
a  flexible  shaft.  If  a  star  wheel  operation 
were  depended  upon  in  connection  with  a 
flexible  shaft  there  would  ordinarily  be 
no  registration.  The  star  wheel  would 
move  while  the  striker  pressed  against  it, 
but  it  would  immediately  fly  back  to  its 
original  position  because  of  the  spring 
quality  of  the  ordinary  flexible  shaft,  and 
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no  movement  would  be  communicated  to 
the  instrument. 

FLEXIBLE  SHAFTS. 

The  flexible  shaft  for  instruments  of 
this  type  is  now  made  in  various  forms. 
There  are  the  piano  wire  dental  shaft,  the 
shaft  made  of  a  series  of  small  Cardan 
joints,  special  link  and  double  fork  forms, 
etc.,  all  of  which  have  their  respective 
merits  and  faults.  There  is  a  variety, 
also,  in  the  kinds  of  flexible  sheathing 
offered.  Flexible  metallic  tubing,  of  the 
style  used  for  horn  tubes,  'is  largely  used. 
The  fancy  braided  tubing  has  been  found 
to  fray  and  get  very  dirty,  and  its  use 
is  being  abandoned.  A  spring  sheath- 
ing, covered  with  porpoise  hide  to  keep 
in  the  lubricants  in  which  the  shaft  is 
packed  and  to  keep  out  water,  is  proving 
highly  satisfactory. 

ATTACHING    FIXTURES. 

While  it  is  possible  to  design  two  or 
three  fixtures,  one  of  which  may  be  made 
to  fit  almost  any  car,  some  of  the  manu- 
facturers of  odometers  have  preferred 
to  design  special  attaching  fixtures  for 
each  different  make  of  car,  until  hub  and 
knuckle  construction  should  become 
more  generally  uniform.  This  policy  has 
permitted  the  use  of  light,  simple  fixtures 
instead  of  the  heavier,  more  complicated 
adjustable  brackets. 

Odometers  are  generally  connected  to 
one  of  the  front  wheels,  both  for  greater 
convenience  and  greater  accuracy.  It  has 
been  found  by  test  that  of  two  odome- 
ters alike  in  all  respects,  one  attached  to 
the  rear  wheel  and  the  other  to  the  front 
wheel,  the  one  on  the  rear  wheel  will 
over  register  by  about  ij^  per  cent,  be- 
cause of  the  slippage  due. to  the  power 
being  applied  through  the  rear  wheels. 

TYPES  OF   SPEED  INDICATORS. 

Of  tachometers  or  speed  indicators  there 
are  some  six  or  seven  general  types,  viz., 
air,  magnetic,  friction  drag,  electric,  me- 
chanical centrifugal,  liquid  centrifugal, 
plunger  pump,  etc.  They  all  depend  on  one 
quality  which  they  have  in  common,  i.  e., 
.  that  some  force  capable  of  operating  an  in- 
dicator against  spring  resistance  or  gravity 
is  developed  in  proportion  to  the  rapidity 
with  which  the  mechanism  is  operated,  or, 
if  not  in  direct  proportion,  in  accordance 
with  some  known  ratio. 

Each  of  the  general  types  is  divided  into 
groups  of  its  own.  The  air  tachometers, 
for  instance,  are  of  several  kinds.  In  one 
type  the  indicator  hand  is  attached  to  a  shaft 
at  the  lower  end  of  which  is  a  two  blade 
fan.  Below  these  blades  there  is  a  rotary 
fan  operated  from  the  revolving  wheel  of 
the  car.  The  more  rapidly  the  car  goes 
and  the  rotary  fan  is  revolved  the  more  the 
upper  fan  is  drawn  around  by  the  air 
movement,  the  indicator  hand  being  moved 
accordingly  over  the  upper  surface  of  the 
graduated  dial.  In  another  type  air  is  pumped 
or  forced,  by  the  rotations  of  a  small  blower, 
into  an  indicator  tube  in  which  there  is  a 
light  metal  ''floater,"  which  rises  or  falls  in 
the  air  current  according  to  the  force  and 


volume  of  the  latter.  Suitable  graduations 
back  or  at  the  side  of  the  tube  make  it 
possible  to  take  readings. 

Temperature  changes  affect  the  readings 
of  instruments  using  air,  by  altering  the 
density  and  viscosity  of  the  air,  though  these 
variations  may  be  so  slight  as  not  to  con- 
cern the  average  user. 

The  electric  tachometers  are  small  elec- 
tric generators  in  connection  with  volt- 
meters graduated  in  miles  or  kilometers  in- 
stead of  volts.  The  more  rapidly  the  gen- 
erator is  operated  the  greater  the  voltage, 
and  the  voltmeter  is  designed  to  indicate 
these  variations  as  translated  into  miles  or 
kilometers  per  hour.  The  delicacy  of  both 
essential  parts  of  devices  of  this  character 
has  so  far  militated  against  their  success. 

The  friction  drag  id^a  is  carried  out  in 
several  forms.  In  one  foreign  type  there  is 
a  comparatively  heavy  wheel.  On  the  upper 
end  of  the  shaft  of  this  wheel  the  indicator 
hand  is  fixed.  When  the  device  is  operated 
a  small  hammerlike  arrangement  revolves, 
and  at  each  revolution  strikes  a  lug  on  the 
heavier  wheel.  The  more  of  these  impulses 
there  are  crowded  into  a  given  period  of 
time  the  farther  the  heavy  wheel  is  carried 
around  the  spring  resistance  which  seeks  to 
return  it  to  the  zero  position.  Another  type 
has  a  revolving  clutch  which  rests  against 
the  inner  surface  of  a  cylindrical  member 
to  which  the  indicator  hand  and  the  re- 
sistance spring  are  attached.  The  faster  this 
clutch  is  revolved  the  more  it  tends  to  pull 
the  movable  member  around  against  the 
spring  resistance.  The  movement  of  the 
movable  member  is,  of  course,  communi- 
cated to  the  indicating  hand  in  connection 
with  suitable  graduations  in  terms  of  miles 
per  hour. 

The  magnetic  tachometer  employs  a  per- 
manent magnet  so  mounted  as  to  revolve 
proportionately  to  the  speed  of  the  car.  The 
lines  of  force  of  the  magnet  generate  cur- 
rents in  a  disc  or  cup  of  metal  above  the 
magnet  and  exert  a  drag  or  pulling  action 
like  that  of  the  armature  of  an  electric 
motor.  This  drag  tends  to  turn  the  disc  in 
the  direction  of  the  rotation  of  the  magnet 
and  against  the  light  spring  resistance  which 
is  provided.  The  face  of  this  cup  bears 
the  graduations,  which  are  observable 
through  a  small  window,  exposing  that  por- 
tion of  them  which  corresponds  with  the 
speed  "attained,  and  a  stationary  arrow  as- 
sists in  determining  the  readings  more  ex- 
actly. 

The  mechanical  centrifugal  speed  indi- 
cators operate  on  the  same  principle  as  does 
the  well  known  governor  on  a  steam  en- 
gine. In  one  type  a  rinj?  of  metal  sur- 
rounds the  shaft,  which  is  revolved  by  the 
movement  of  the  car.  Two  riffid  arms,  pro- 
jecting from  the  shaft,  support  tlic  ring,  and 
these  arms  form  an  axis  or  bearing  on 
which  the  position  of  the  ring  may  be 
changed  from  an  oblique  plane  to  one  at 
right  angles  to  the  main  shaft.  When  the 
device  is  at  rest  the  ring  is  held  obliquely 
in  relation  to  the  main  shaft,  but  as  the 
latter  revolves  the  ccnlriftiKa!  force  created 


tends  to  pull  out  the  two  sides  of  the  rir, 
lying  most  closely  to  the  main  shaft,  unt 
as  the  speed  increases,  the  ring  approach? 
a  position  as  nearly  at  direct  right  angl- 
to  the  shaft  as  the  spring  resistance  oppose- 
to  it  will  allow.  The  change  of  position  r- 
the  part  of  the  ring  is  communicated  to  ar 
indicating  hand  on  the  dial.  Other  instrn 
ments  working  on  the  same  principle  hav- 
two  movable  arms  on  the  main  shaft,  hk< 
the  engine  governor,  which  tend  to  fly  crc 
or  distend  as  the  speed  increases,  and  th- 
movement  of  which  in  relation  to  the  inaj: 
shaft  is  followed  by  the  indicating^  hand. 

The  liquid  tachometer  has  a  reservoir  oj 
suitably  colored  liquid,  such  as  wood  alcoho! 
and  from  this  reservoir  there  is  a  passage 
to  the  centre  of  a  centrifugal  pump.  Thi^ 
pump  consists  of  a  casing  enclosing  a  paddle 
wheel  mounted  on  a  shaft.  From  the  per- 
iphery of  the  pump  there  is  a  passag^e  to  ar 
indicator  tube,  in  connection  with  ivhicfa  t 
suitable  scale  reading  in  miles  per  hour  b 
provided.  The  faster  the  car  goes  the  mor« 
rapidly  the  paddle  wheel  in  the  pump  is  re- 
volved, and  the  higher  it  forces  the  liquic 
up  in  the  indicator  tube.  The  height  of  the 
liquid  against  the  graduated  scale  indicates 
the  speed.  The  law  in  this  instrument  is 
that  the  height  of  the  surface  of  the  liquid 
in  the  indicator  tube  above  the  surface  of  the 
liquid  in  the  reservoir  will  be  approximately 
proportional  to  the  square  of  the  speed,  so 
that  if  the  speed  is  doubled  the  liquid  wiC 
rise  to  four  times  the  height,  etc. 

In  another  type  of  speed  indicator  using 
a  liquid  there  is  a  small  pump  which  forces 
oil  from  a  reservoir  into  a  cylinder  in 
which  is  a  movable  piston.  The  more  rap- 
idly the  pump  is  operated  the  further  the 
piston  is  pushed  against  the  spring  resist- 
ance which  holds  it  in  the  cylinder.  The 
piston  is  connected  mechanically  with  an  ' 
indicating  or  recording  hand,  which  gives 
the  readings  in  connection  with  a  graduated 
dial  or  a  ruled  record  sheet  operated  by 
clock  mechanism. 

CLOCKWORK  SPEED  RECORDERS. 

Those  instruments  .employing  clock- 
work, other  than  the  type  just  desciribed, 
may  more  properly  be  termed  speed  re- 
cording devices  than  speed  indicators, 
though  on  some  of  them  the  recording 
periods  are  made  so  short  and  the 
changes  follow  so  rapidly  that  they  con- 
stantly indicate  the  rate  of  speed  at  which 
the  previous  half  minute  or  quarter  min- 
ute was  run. 

Incidentally,  of  these  speed  recorders 
there  are  now  being  developed  many 
types,  the  hope  of  most  of  which  is  in 
their  possible  general  adoption  on  com- 
mercial vehicles  for  keeping  records  of 
the  work  of  the  drivers.  Whether  or  not 
the  drivers  would  make  such  devices  in- 
operative, if  their  vehicles  were  so 
equipped  and  they  found  the  records  get- 
ting them  into  trouble,  is  a  serious  ques- 
tion. The  unfortunate  experience  of 
some  of  the  railroads  in  having  valuable 
instruments  of  this  kind  ruined  "accident- 
ally on  purpose"  by  train  employees  who 


January  lo,    1906. 


THE   HORSELESS   AGE. 


71 


did  not  take  to  the  record  idea  may  give 
occasion  for  pause  on  the  part  of  those 
contemplating  their  use  for  checking 
drivers. 

FACTORS    AFFECTING    ACCURACY. 

But  the  questions  the  manufacturer  of 
speed  indicators  has  to  face,  if  he  be  seri- 
ously concerned  about  having  his  instru- 
ments accurate,  are  whether  he  shall 
choose  friction,  air,  momentum,  electrici- 
ty, magnetism,  mechanical  centrifugal 
force,  liquid  centrifugal  force,  or  some 
other  principle,  and  whether  he  shall  op- 
pose to  that  force  spring  resistance  or 
gravity. 

In  one  type  of  air  speed  indicator  we 
have  the  air  pumped  into  a  cylinder 
against  a  movable  piston,  in  the  same 
manner  as  the  instrument  using  oil,  and 
the  piston  gets  its  resistance  from  a 
spring.  In  another  the  air  raises  a  light 
"floater"  or  weight,  and  although  the  tube 
in  which  this  "floater"  moves  up  and 
down  is  tapered,  being  larger  in  diameter 
at  the  top  than  at  the  bottom,  and  thus 
providing  an  automatic  valve  system,  the 
only  real  resistance  that  is  offered  the 
force  of  the  air  is  that  of  gravity. 

SPRINGS  VERSUS  ACCURACY. 

The  magnetic  and  the  mechanical  cen- 
trifugal tachometers  all  depend  upon 
spring  resistance  as  offering  the  simplest 
and  easiest  construction,  while  the  liquid 
tachometer,  with  its  reservoir  and  indi- 
cator tube,  has  no  springs  at  all,  depend- 
ing on  gravity  to  exert  an  opposing  force 
to  the  action  of  the  pump  in  raising  the 
liquid  in  the  tube.  It  might  appear  at 
first  that  in  the  latter  case  the  specific 
gravity  of  the  liquid  used  would  largely 
determine  the  reading,  and  that  at  the 
same  speed  a  liquid  light  in  weight  would 
g^ve  a  high  reading,  while  mercury  would 
bring  the  reading  down  very  low.  The 
difference  in  weight,  however,  is  com- 
pensated for  by  the  difference  in  centrif- 
ugal force  in  the  pump.  With  the  heav- 
ier liquid  the  centrifugal  force  is  corre- 
spondingly gfreater,  and  the  lighter  the 
liquid  the  less  the  centrifugal  force,  so 
that  in  actual  practice  no  matter  what 
liquid  is  used  the  readings  will  be  prac- 
tically the  same.  Such  very  slight  differ- 
ences as  do  occur  (and  they  are  so  small 
as  to  be  negligible  outside  a  laboratory) 
are  due  more  to  a  difference  in  the  vis- 
cosity   of  the  various  liquids. 

It  may  be  said  for  gravity  that  it  is  al- 
ways constant  and  always  dependable, 
whereas  spring  tension  may  vary  from 
one  cause  or  another.  There  is  a  diffi- 
culty in  getting  any  large  number  of 
springs  to  run  uniform,  which  is  bad  from 
the  manufacturer's  standpoint,  because, 
unlike  clock  or  watch  construction,  the 
springs  are  not  controlled  in  their  action 
by  other  forces. 

Of  the  speed  indicators  now  on  the 
market  some  excel  in  accuracy  an(l  dura- 
bility, others  in  neat  appearance  and  com- 
pactness, some  in  the   ease  with  which 


they  may  be  read,  and  some  apparently 
in  none  of  these  qualities. 

The  number  of  brands  of  odometers 
offered  is  considerably  less  than  of  tach- 
ometers. The  manufacture  of  odometers 
has  been  largely  left  to  a  concern  fitted 
by  experience  and  equipment  to  handle 
the  problems  it  offers. 


Springs  and  Spring  Checks. 

By  p.  M.  Heldt. 
The  design  of  springs  for  automobiles 
received  comparatively  little  attention 
until  about  three  years  ago,  when  the 
high  powered  and  fast  car  appeared  on 
the  scene.  The  ordinary  carriage  spring 
served  well  enough  for  the  low  pow- 
ered, slow  moving  vehicles  of  the  early 
years  of  the  automobile  movement,  and 
there  were  indeed  more  important  prob- 
lems confronting  the  automobile  design- 
er than  that  of  suitably  suspending  the 
running  gear  frame  and  body.  With 
the  increase  in  the  speed  of  cars  it  be- 
came a  serious  problem,  however,  to 
provide  flexible  suspensions  adapted  to 
protect  the  propelling  mechanism  from 
road  shock  and  to  insure  a  requisite  de- 
gree of  comfort  for  the  passengers,  espe- 
cially those  occupying  the  rear  seat, 
which  is  nearly  always  directly  over  the 
rear  axle,  where  the  jolting  and  vibra- 
tion are  the  most  severe. 

TYPES  OF  SPRINGS  USED. 

Formerly  the  full  elliptic  spring  was 
very  generally  used  on  American  cars, 
and  served  its  purpose  fairly  well.  How- 
ever, with  the  increase  in  the  speed  of 
cars  it  became  necessary  to  carry  the 
frame  and  body  low,  to  bring  the  centre 
of  gravity  of  the  car  as  low  as  possible 
and  thus  insure  great  stability  of  the 
car,  and  this  led  to  the  general  adoption 
of  the  semi-elliptic  spring,  which  was  used 
by  the  French  manufacturers  from  the 
start.  The  full  elliptic  spring  possesses 
undoubtedly  greater  flexibility  than  a 
semi-elliptic  spring  of  the  same  length, 
but  in  addition  to  leading  to  an  unsight- 
ly and  unstable  construction  of  car,  it  is 
open  to  the  objection  that  unless  dis- 
tance rods  are  used  for  both  the  front 
and  rear  axle  the  spring  fastenings  are 
subjected  to  great  wrenching  strains. 
The  single  front  cross  spring,  providing 
in  connection  with  the  two  rear  springs 
a  three  point  flexible  suspension,  has 
been  tried  by  a  number  of  American 
manufacturers,  but  has  not  achieved  any 
great  popularity.  This  cross  spring  also 
necessitates  distance  rods  with  ball  joints 
to  the  front  axle,  which  are  more  or  less 
of  a  nuisance.  At  present  the  prevailing 
tendency  seems  to  be  to  use  semi-elliptic 
springs  in  front  and  platform  springs  in 
the  rear,  the  cross  member  of  the  plat- 
form spring  being  secured  to  the  rear 
cross  member  of  the  frame.  A  deviation 
from  this  latter  practice,  in  which  the 
cross  member  of  the  platform  spring  is 


placed  in  front  of  the  rear  axle,  has  been 
brought  to  public  notice  recently. 

INCREASED   LENGTH    OF    SPRINGS. 

The  length  of  the  springs  has  been 
constantly  increased  during  the  past  sev- 
eral years,  with  the  object  of  securing 
greater  flexibility.  Simultaneously,  in 
order  not  to  reduce  the  strength  of  the 
springs,  the  width  and  the  number  of 
leaves  have  been  increased.  In  ordinary 
touring  cars  of  the  better  grades,  rear 
springs  56  inches  in  length  are  now  not 
uncommon.  The  front  springs  are  usual- 
ly somewhat  shorter.  In  most  cases  the 
number  of  leaves  is  either  the  same  in 
front  and  rear  springs,  or  one  more  in 
the  rear  than  in  the  front  springs.  In 
one  Italian  car,  notable  for  luxurious  de- 
sign, ten  leaves  are  used  in  the  rear 
springs,  or  four  more  than  in  the  front. 

SUSPENSION    DIFFICULTIES. 

The  adoption  of  long  and  extremely 
flexible  springs  on  high  speed  cars  also 
brought  new  jproblems  to  the  automo- 
bile designer.  At  first  it  was  found  that 
if  the  springs  were  made  light  enough 
to  respond  to  the  road  unevennesses  at 
comparative  low  speed,  and  when  the 
car  was  only  partially  occupied,  they 
would  close  up  or  "strike  bottom"  when 
driven  with  a  full  complement  of  pas- 
sengers at  high  speed,  and  were  also 
inclined  to  break.  The  immediate  rem- 
edy applied  was  to  provide  rubber  bump- 
ers on  the  axle  under  the  spring.  It 
must  have  occurred  to  the  designers, 
however,  that  this  method  of  preventing 
bumping  and  spring  breaking  was  only 
a  compromise,  for  at  present  these  pump- 
ers are  little  used.  The  proper  remedy 
of  the  above  difficulty  consists,  of 
course,  in  allowing  sufficient  clearance 
and  so  proportioning  the  springs  (by  us- 
ing a  considerable  number  of  leaves) 
that  their  resistance  increases  rapidly 
at  large  compressions.  This  principle 
appears  to  have  been  applied  in  the  de- 
sign of  the  springs  on  the  latest  model 
touring  cars,  and  the  springs  no  longer 
"strike  bottom"  when  the  wheels  meet 
an  obstruction  at  high  speed.  On  the 
other  hand,  one  other  evil  of  driving 
fast  over  more  or  less  uneven  roads  has 
probably  been  aggravated  by  this  im- 
provement in  the  springs,  viz.,  the  violent 
rebound  after  a  compression.  Let  us 
consider  a  wheel  to  strike  a  fairly  large 
stone  lying  on  the  road — too  large  to 
embed  itself  in  the  pneumatic  tire.  In 
passing  over  the  stone  the  centre  of  the 
wheels  is  raised  a  distance  almost  equal 
to  the  height  of  the  stone,  but  the  ve- 
hicle body,  owing  to  its  great  inertia, 
cannot  be  raised  so  quickly,  and  the  rise 
of  the  wheel  and  axle  is  compensated  by 
the  compression  of  the  spring.  From 
the  beginning  of  the  compression  the 
spring  exerts  a  pressure  tending  to  raise 
the  body,  which  gradually  increases  until 
the  spring  reaches  its  maximum  com 
pression.    This  pressure,  if  the  speed 
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high,  is  so  great  as  to  throw  the  vehicle 
body  and  passengers  up  violently  into  the 
air.  After  the  compression  force  of  the 
springs  has  exerted  itself,  both  body  and 
passengers  come  down  again,  the  body 
invariably  faster  than  the  passengers, 
with  the  result  that  the  latter  leave  the 
seat  for  an  instant  and  the  next  moment 
strike  the  seat  board  with  great  force. 
Besides,  during  the  instant  the  passen- 
gers are  off  the  seat,  no  propelling  force 
is  imparted  to  them,  so  that  their  speed 
in  the  direction  of  driving  becomes 
slightly  lower  than  that  of  the  car,  with 
the  result  that  when  they  land  on  the 
seat  again  a  sharp  forward  impulse  is  im- 
parted to  the  lower  portion  of  their 
body,  causing  them  to  sway  back  in  the 
seat  (it  being  assumed,  of  course,  that 
they  are  not  leaning  against  a  high 
back).  This  makes  riding  in  a  tonneau 
at  high  speed  over  any  but  an  extremely 
even  road  anything  but  comfortable.  The 
reason  the  vehicle  body  comes  down 
quicker  than  the  passengers  is  that  it  is 
drawn  down  not  only  by  the  force  of 
gravity,  but  also  by  the  force  of  the 
springs,  which,  during  the  rebound  (ow- 
ing to  the  inertia  of  the  car  body),  pass 
by  the  neutral  point  (the  main  leaf  only, 
of  course),  and  at  the  end  of  the  rebound 
draw  down  on  the  body.  The  passen- 
gers are  drawn  down  by  the  force  of 
gravity  only,  and  hence  accelerate  slower 
than  the  vehicle  body. 

The  direct  cause  of  this  discomfort  to 
passengers  is  the  violent  rebound  of  the 
springs.  The  rebound  is  also  responsible 
for  frequent  breaking  of  the  main  leaves. 
When  the  compression  force  of  the 
springs  has  been  expended  on  the  body 
during  the  rebound,  the  momentum 
thereby  imparted  to  the  body  carries  it 
farther  and  results  in  bending  the  main 
spring  in  the  reverse  way,  causing  it  to 
separate  from  the  other  leaves.  Main 
leaves  are  thus  frequently  broken.  A 
method  of  suitably  checking  the  rebound 
of  springs  would,  therefore,  "kill  two 
flies  at  one  stroke,"  inasmuch  as  it  would 
prevent  breaking  the  springs  and  insure 
comfort  to  the  car  occupants.  The  de- 
velopment of  the  spring  check,  a  device 
by  which  this  object  is  attained,  has  been 
rather  gradual,  and  the  problem  has  re- 
ceived numerous  radically  different  solu- 
tions. 

The  first  and  crudest  method  employed 
for  limiting  the  rebound  of  the  springs 
consisted  in  interposing  a  double  leather 
strap  between  the  axles  and  the  frame, 
limiting  the  distance  to  which  the  springs 
could  open  out.  This  undoubtedly  had 
a  tendency  to  prevent  injury  to  the 
springs,  but  whether  it  made  the  spring 
action  on  rough  roads  any  more  comfort- 
able is  questionable.  In  fact,  when  the 
relative  action  between  axle  and  frame  is 
suddenly  checked  by  the  leather  strap 
the  passengers  are  bound  to  leave  the 
seat,  and  the  cause  of  the  discomfort  is 
therefore  present. 


leaves  and  the  pressure  is  distributed 
among  the  main  and  reverse  leaves.  This 
type  of  spring,  we  believe,  was  first  made 
in  this  country,  and  is  now^  also  being  ex- 
ploited in  France,  where  it  goes  by  the 
elaborate  name  of  "anti-choc-au-retour" 
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spring  cups. 
Another  early  method  to  reduce  the 
rebound,  and  which  is  still  in  very  ex- 
tended use  today,  consists  in  placing  a 
clip  over  the  spring  at  the  ends  of  the 
third  or  fourth  leaf.  This  distributes  the 
force  due  to  the  momentum  of  the  body 
during  the  latter  portion  of  the  rebound 
over  several  leaves,  thus  tending  to  ren- 
der the  riding  qualities  of  the  springs 
more  comfortable  and  preventing  the 
breaking  of  the  main  leaf.  Instead  of  the 
ends  of  the  several  larger  leaves  being 
held  together  by  a  clip,  they  are  some- 
times held  together  by  a  bolt  passing 
through  oblong  holes  through  the  middle 
of  the  leaves  at  the  place  where  the  clip 
would  otherwise  be  located.  The  holes 
are  made  oblong  in  order  that  the  sepa- 
rate leaves  may  move  slightly  with  re- 
spect to  each  other,  and  the  bolts  are 
drawn  up  not  quite  tight. 

REVERSE  LEAVES. 

The  next  step  in  the  evolution  was  the 
provision  of  a  number  of  reverse  leaves, 
to  relieve  the  main  leaf  of  some  of  the 
strain  during  the  rebound,  and  also  to  re- 
duce the  rebound.  In  the  case  of  the 
semi-elliptic  springs,  one,  two  or  three 
short  leaves  are  placed  on  top  of  the 
main  leaf  and  fastened  to  the  rest  of  the 
leaves  at  the  centre  in  the  usual  manner. 
If  more  than  one  reverse  leaf  are  used 
they  are  of  different  length,  the  longest 
being  placed  next  to  the  main  leaf  and 
the  rest  following  in  the  order  of  their 
length.  In  case  of  a  violent  rebound  the 
main   leaf  is   drawn  against  the  reverse 
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Sketch  of  Fiat  Shock  Absorber. 


Based  on  a  similar  idea  is  the  combina- 
tion spring  of  Martin  Halfpenny,  recent- 
ly described  in  these  columns.      In  this 
spring  the  reverse  leaves,   instead  of  be- 
ing  placed   inside   the   main    spring,   are 
placed  outside  it,  the  reverse  leaves  form- 
ing a  spring  by  themselves,    the    ends  of 
which   are   connected   to    the    frame    (in 
case    of    a    semi-elliptic).       The    reverse 
spring  efiFect   may   also   be    obtained  by 
means  of  a  coiled  spring  under  tension,    [ 
as  in  the  "anti-vibrator"  E.  Potrow,  here- 
with   illustrated.      Whether     the     coiled 
spring  is  as  good  for  this  purpose  as  the 
flat  spring  is  doubtful,  however. 

FRICTIONAL    SHOCK    ABSORBERS. 

The   first  of  the   so   called    shock  ab- 
sorbers (which  have  recently  been  placed 
upon  the  market  in  such  large  variety) 
was  the  Truffault,  invented  by  a  French 
engineer  and  manufactured  both  in  this 
country  and  abroad.     Its  construction  is 
generally  well  known,  the  first  descrip- 
tion   of    it    in    this    country    having   ap- 
peared in  The  Horseless  Age  about  two 
years  ago.    It  consists  essentially  of  two     . 
pan  shaped  steel  pieces,  the   handles  of 
which  are  secured  to  the  frame  and  pivot- 
ed  to   the   spring   cap   respectively,   and 
the  circular  parts  of  which  are  bolted  to- 
gether with  a  disc  of  thick  leather  be- 
tween.   When  frame  and  axle  move  rela- 
tively to  one  another,  the  three  circular 
discs   (two  steel  and  one  leather)   move 
rotatively  one  with   respect   to   the   other, 
and  as  this  motion  is  opposed  by  con- 
siderable   friction    between    the    discs,  a 
braking  effect  is  applied  to  the  springs, 
which  prevents  not  only  any  undue  com- 
pression  but  especially  any  excessive  re- 
bound.   The  Truffault  device  has  proven 
it  merits  in  actual  use,  and  is  now  fitted 
to  several  well  known  makes  of  cars  as  a 
standard  equipment.     Its  success  has  un- 
doubtedly been  one  of  the  causes  which 
led  to  the  recent  boom  in  shock  absorb- 
ers.    Its  strongest  feature  is  undoubtedly 
its  simplicity,  and  the  chief  defect  of  the 
earlier  forms,  that  wear  necessitated  fre- 
quent  adjustment,    seems   to    have   been 
entirely  eliminated  in  the  latest  model,  in 
which    a    spring    steel    prong    washer  is 
used  which  automatically  takes  up  wear. 

A  somewhat  similar  design  of  shock 
absorber  was  brought  out  by  the  Fiat 
Company  of  Turin,  Italy,  last  summer. 
As  shown  in  the  accompanying  sketch, 
in  it  a  cylindrical  friction  brake  is  sub- 
stituted for  the  disc  friction  brake,  but 
otherwise  the  principle  is  the  same.  A 
steel  drum  is  bolted  to  the  side  frame 
member  of  the  car  and  is  surrounded  by 
a   split   metallic  brake   ring,  the   ends  of 
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Foster  Spring  Check. 

which  are  provided  with  lugs,  which  are 
drawn  together  by  means  of  a  bolt  and 
coiled  spring  under  compression.  The 
friction  ring  is  formed  with  an  integfral 
radial  arm  opposite  the  opening,  which 
is  connected  by  a  link  to  the  spring  saddle. 
The  modus  operandi  will  be  obvious,  and 
it  will  be  observed  that  this  device  also 


Edo  Shock  Absorber. 


embodies  the  feature  of  automatic  adjust- 

.    ment  for  wear. 

Since  spring  checks  of  this  class  have 
been  on  the  market  their  theory  of  action 
has  been  the  subject  of  theoretical  inves- 

,     ligation  by  many  engineers   and   inven- 

,  tors,  and  nearly  all  seem  to  have  come  to 
the  conclusion  that  in  order  to  be  theo- 
retically correct  the  device  should  exert 
a  braking  effect  only  during  the  re- 
bound.   Their  reasoning  is  somewhat  as 

*     follows : 

When  a  wheel  strikes  an  obstruction  it 
is  the  duty  of  the  spring  to  absorb  the 
upward   motion    of    the    wheel    and    not 


transmit  it  to  the  frame.  The  spring  can 
never  perfectly  absorb  this  motion,  be- 
cause as  soon  as  the  axle  moves  upward 
the  pressure  of  the  spring  increases  and 
the  frame  therefore  also  begins  to  move 
upward.  This  part  of  the  action  of  the 
spring  will  therefore  be  the  most  perfect 
the  less  the  resistance  which  opposes  its 
compression.  If  the  spring  were  not 
strong  enough  to  stand  the  full  force  of 
compression  then  it  should  be  made 
stronger.  The  easy  compression  of  the 
springs  is  no  cause  of  discomfort  to  the 
passengers,  but  the  rapid  rebound  is,  and 
during  the  rebound  a  braking  action 
should  be  applied. 

This  argument  sounds  plausible,  to  say 
the  least,  and  the  fact  that  the  same  con- 
clusion is  arrived  at  bj'  quite  a  few  in- 
ventors adds  to  the  probability  of  its . 
correctness.  The  braking  effect  should 
evidently  be  about  equal  to  the  down- 
ward pull  of  the  main  leaf  of  the  spring 
on  the  body,  in  order  that  body  and  pas- 
sengers may  not  part  company  but  come 
down  together.  But  this  downward  pull 
of  the  main  leaf  is,  of  course,  variable, 
depending  upon  the  size  of  the  obstruc- 
tions and  the  speed  at  which  they  are 
struck,  and  the  proper  adjustment  of  the 
brake  can  probably  be  determined  by  ex- 
periment only. 

rebound  checks. 

The  "one  way"  brake  action  can  be 
obtained  in  different  manners.  The 
House  spring  recoil  check,  in  which  the 
effect  is  obtained  by  means  of  a  split 
plunger  moved  tip  and  down  in  a  cylinder 
with  the  action  of  the  springs,  has  al- 
ready been  described  in  these  columns. 
So  has  the  Kelsey  spring  check,  in  which 
a  band  brake  is  compressed  on  the  fric- 
tion drum  by  means  of  a  cam  actuated 
by  the  spring  play  itself. 

In  the  Foster  spring  check  (made  by 
the  Gabriel  Ho^n  Manufacturing  Com- 
pany, Cleveland,  Ohio)  the  braking  effect, 
as  may  be  seen  from  the  illustration 
herewith,  is  obtained  by  causing  oil  to 
flow  from  one  end  of  a  cylinder  to  the 
other  through  an  automatic  check  valve 
in  the  piston  as  the  latter  (which  is  se- 
cured to  the  frame)  is  moved  up  and 
down  in  the  cylinder,  secured  to  the  axle. 
The  check  valve  consists  of  a  disc  on  the 
piston  rod  which  nearly  closes  the  open- 
ing through  the  piston  when  the  latter 
moves  upward,  thus  retarding  this  mo- 
tion, and  opening  the  passage  wide 
when  the  piston  moves  down  in  the  cyl- 
inder, thus  opposing  no  resistance  to  this 
motion,  which  corresponds  to  compres- 
sion of  the  spring.  A  spring  check  based 
on  the  principle  of  hquid  resistance  is 
also  fitted  to  the  latest  model  Renault 
cars. 

On  the   Hotchkiss   cars  at  the   recent 

Paris  Salon  was  fitted  a  shock  absorber 

known  as  the   Edo,  the  construction  of 

which  differs  materially  from  that  of  all 

which    we    are    acquainted, 

^hing  new  in  the  gen- 


eral principle.  As  seen  from  the  illus- 
tration, a  multiple  square  thread  screw 
is  secured  to  a  bracket  on  the  side  frame 
and  carries  a  nut  held  in  a  bracket  se- 
cured to  the  spring  clips.  When  the 
spring  compresses  the  screw  is  forced 
through  the  nut,  causing  it  to  turn  in  its 
socket  and  pressing  it  against  a  ball 
thrust  bearing,  so  that  there  is  almost  no 
resistance  to  its  rotation.  When  the 
spring  distends,  however,  the  screw,  now 
moving  in  the  opposite  direction,  forces 
the  nut  against  a  leather  friction  collar, 
which  opposes  considerable  resistance  to 


Discs  OF  Taylor's  Spring  Check. 

its  rotation  and  thus  retards  the  rebound 
of  the  spring.  Evidently  a  little  wear  of 
the  leather  washer  would  not  materially 
affect  the  operative  effectiveness  of  this 
device,  but  owing  to  the  small  size  of 
the  washer  and  the  high  speed  of  the 
nut  the  wear  would  probably  be  -  quite 
rapid. 

Another  spring  check  also  opposing  the 
recoil  of  the  spring  only  has  been  in- 
vented by  C  H.  Taylor,  of  Pittsfield, 
Mass.  A  side  elevation  and  a  sectional 
view  of  this  device,  which  is  based  upon 
the  principle  of  the  disc  clutch,  are 
shown  herewith.     One   set   of  alternate 
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dfscs  are  fitted  into  a  drum  bolted  to  the 
side  frame  and  having  a  number  of  keys 
on  its  inner  surface.  The  other  set  of 
discs  are  slipped  over  a  hub  with  feather 
keys,  to  which  is  secured  an  arm  connect- 
ing by  a  link  to  the  spring  saddle.  The 
discs  are  not  flat  but  are  bent  as  shown 
in  the  detail,  and  the  two  sets  are  so  ar- 
ranged, relatively,  that  when  the  spring 
is  compressed  the  discs  move  into  such  a 
position  as  to  relieve  the  lateral  pressure 
between  them,  while  when  the  spring  re- 
bounds and  moves  away  from  the  frame 
the  discs  are  thereby  pressed  against 
each  other,  whereby  considerable  friction 
to  the  relative  motion  of  the  two  sets  is 
created. 

PNEUMATIC   SPRING  CHECKS. 

In  addition  to  mechanical  and  hydrau- 
lic shock  absorbers,  there  is  also  at  least 
one  pneumatic  shock  absorber  on  the 
market — the  Kilgore.  It  comprises  a 
cylinder  secured  to  the  spring  saddle,  in 
which  is  adapted  to  move  up  and  down 
a  piston  connected  to  the  vehicle  frame. 
Both  ends  of  the  cylinder  are  closed,  and 
when  the  piston  is  displaced  in  the  cyl- 
inder, owing  to  the  play  of  the  spring, 
the  2fir  is  compressed  in  one  end  of  the 
cylinder  and  escapes  through  a  groove 
cut  in  the  wall  of  the  cylinder,  past  the 
piston  to  the  other  end  of  the  cylinder. 
The  size  of  the  groove  is  proportioned  to 
give  the  desired  retarding  effect.  When 
the  piston  moves  beyond  a  certain  point 
toward  either  end  of  the  cylinder,  the 
communication  between  the  two  ends  is 
cut  off,  with  the  result  that  the  air  is 
compressed  in  that  end  of  the  cylinder 
toward  which  the  piston  moves,  whereby 
the  resistance  to  the  motion  of  the  pis- 
ton is  very  rapidly  increased. 

Another  pneumatic  device  for  modify- 
ing the  spring  action  has  been  upon  the 
market  in  France  for  a  number  of  years. 
It  consists  of  a  substantially  spherical 
pneumatic  cushion  interposed  between 
the  axle  and  the  frame  at  the  middle  of 
the  spring.  Where  this  device  is  used, 
the  weight  of  the  car  is  evidently  partly 
supported  by  the  spring  and  partly  by 
the  pneumatic  cushion,  and  any  modifica- 
tion in  the  action  of  the  spring  would  be 
due  to  a  difference  in  the  law  of  compres- 
sion of  a  flexible  air  cushion  and  a  leaf 
spring.  A  similar  pneumatic  cushion  de- 
vice has  been  brought  out  in  this  country 
by  Twombly.  The  action  of  such  pneu- 
matic cushions  placed  in  parallel  with 
the  springs  must,  of  course,  be  quite  dif- 
ferent from  that  of  the  ordinary  frictional 
shock  absorber,  in  that  the  resistance  of 
the  pneumatic  cushion  varies  greatly  with 
the  amount  of  compression,  while  the  re- 
sistance of  most  of  the  frictional  devices 
is  constant,  or  independent  of  the  com- 
pression. 

SUPPLEMENT.\RY   SUSPENSIONS. 

A  comparatively  new  development  in 
the  line  of  vehicle  suspension  is  the  sup- 
plementary spring,  or  the  supplementary 
pneumatic   cushion,   which   is   interposed 


THE   HORSELESS   AGE. 

between  the  vehicle  spring  proper  and  the 
frame.  A  helical  supplementary  spring 
is  made  by  the  Supplementary  Spiral 
Spring  Company,  of  St.  Louis.  This  de- 
vice consists  of  a  double  coiled  spring 
hung  from  the  end  of  the  semi-elliptic 
spring  and  supporting  the  frame  through 
the  spring  horn  or  bracket.  The  effect 
of  using  such  a  spring  must  be  to  in- 
crease the  range  of  spring  play,  which  is 
equivalent  to  an  increase  in  the  length  of 
the  regular  springs.  A  pneumatic  cush- 
ion interposed  in  a  similar  manner  be- 
tween the  ends  of  the  leaf  springs  and 
the  frame  is  manufactured  in  France. 

INCLINING  VEHICLE  SPRINGS. 

A  suggestion  as  to  an  improved  ar- 
rangement of  the  regular  vehicle  springs, 
emanating  from  a  French  engineer,  may 
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Inclined  Vehicle  Spring. 

here  be  referred  to.  The  sketch  here- 
with shows  the  idea  somewhat  crudely 
applied.  The  object  of  the  spring  evi- 
dently is  to  absorb  the  shocks  sustained 
by  the  wheel,  and  a  vehicle  spring  of  the 
semi-elliptic  type  is  best  able  to  absorb 
a  shock  when  it  is  applied  to  it  squarely 
or  in  the  direction  perpendicular  to  the 
centre  portion  of  thci  leaves.  Now  it 
will  be  seen  from  the  sketch  that  in  strik- 
ing a  road  obstruction  the  direction  of 
shock  is  not  vertical,  but  rearwardly  in- 
clined, as  shown  by  the  centre  line.  The 
suggestion  is  therefore  to  incline  the 
springs  upward  toward  the  front.  The 
idea  appears  sound. 


French  Motor  Starting  Devices. 

The  first  prize  in  the  recent  competition 
of  devices  permitting  of  starting  a  vehicle 
motor  from  the  driver's  seat  was  divided 
between  M.  Isnard,  manufacturer  of  the 
Cinogene,  and  the  Mors  Company.  The 
third  prize  fell  to  the  Lemale  device.  These 
three  appliances  are  radically  different  in 
their  action.  The  Cinogene,  by  means  of 
carbonic  acid  gas,  sets  at  work  an  appa- 
ratus fixed  to  the  motor  shaft,  and  thus 
starts  the  engine *by  power,  as  if  the  usual 
starting  handle  were  employed.  The  Le- 
male system  starts  the  engine  from  the 
front,  as  does  the  Cinogene,  but  by  purely 
mechanical  action,  a  spiral  spring  being 
used,  which  is  wound  up  by  the  motor  it- 
self, and  liberated  when  sufficiently  charged 
with  energy.  The  spring  is  utilized,  as  re- 
quired, to  start  the  motor,  being  brought 
into  operation  by  a  lever  at  the  driver's 
hand. 
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Inertia  and  Its  Manifestation  in  the 
Gyroscope. 

By  E.  J.  Stoddard. 

I  believe  that  Professor  Perry  formu- 
lated a  dominant  spirit  of  modem  science 
when  he  said,  "I  believe  that  there  are  very 
few  mathematical  explanations  of  ph^ 
nomena  which  may  not  be  given  in  qu:t! 
ordinary  language  to  people  who  have  ar. 
ordinary  amount  of  experience."  A  math^ 
matical  proof  of  a  proposition  may  fail  to 
produce  a  realistic  belief,  though  it  may  si- 
lence opposition— the  engineer  may  assent 
to  the  proof,  but  shrink  from  embodying 
the  principle. 

"Ay,  me !  what  perils  do  environ 
The  man  that  meddles  with  cold  iron  I" 

I  have  sought  diligently,  but  failed  to 
find  an  explanation  of  the  action  of  th« 
gyroscope  that  kept  near  enough  to  fa- 
miliar phenomena  ^o  that  I  could  hold  tht 
whole  argument  in  my  mind  at  once,  there- 
fore I  have  tried  to  supply  one  as  follows: 

FUNDAMENTAL  IDEAS. 

Following  Professor  Perry,  we  may  say 
that  the  unit  of  mass  is  that  quantity  of 
material  that  is  acted  on  by  the  attraction 
of  gravity  with  a  force  of  32.2  pounds. 
It  may  be  called  a  "slug"  (Worthington's 
"Dynamics  of  Rotation,"  page  9).  The 
unit  of  force  is  that  force  which  will  change 
the  velocity  of  a  mass  of  one  "slug"  one  foot  ^ 
per  second,  or,  in  other  words,  will  pro- 
duce the  unit  of  acceleration,  that  is,  one 
foot  per  second  for  each  and  every  second, 
or  one  foot  "per  second  per  second"  in  a 
unit  mass.  It  is  1/32.2  slug,  or  the  force 
produced  by  gravity  upon  one  pound  of 
material. 

Thus  the  proper  and  logical  measure  of 
a  force  is  its  capability  of  changing  veloc- 
ity, or  producing  acceleration,  and,  of 
course,  a  given  acceleration  or  rate  of 
change  of  velocity  corresponds  to  a  given 
force. 

If  in  Fig.  I  we  let  horizontal  distances 
represent  time  and  vertical  distances  ve- 
locities, the  line  AB,  four  units  from  DC 
will  represent  the  condition  of  a  body  mov- 
ing for  six  seconds  at  a  uniform  velocity 
of  4  feet  per  second.  In  the  same  way  the 
line  A  B  in  Fig.  2  represents  the  condition 
of  a  body  starting  at  rest  with  a  uniformly 
increasing  velocity  until  at  the  end  of  six 
seconds  it  has  attained  a  velocity  of  4  ^^ 
per  second,  that  is,  its  velocity  is  increas- 
ing two-thirds  of  a  foot  per  second,  or  its 
acceleration  is  two-thirds. 

In  Fig.  3  the  line  A  B  represents  the  con- 
dition of  a  body  moving  with  a  variable 
velocity.  What  the  rate  of  change  of  ve- 
locity is  at  any  point  of  time  may  be  seen 
by  considering  that  the  rate  of  change  01 
velocity  at  that  instant  remains  constant 
for  an  appreciable  time,  say,  one  second; 
thus  if  the  rate  of  change  of  velocity  oj 
the  body  at  a  remained  constant,  its  condi* 
tion  would  be  represented,  as  in  Fig.  ^  "^ 
the  straij^ht  line  c  d  tangent  to  its  path  at  fl» 
which  evidently  represents  an  accelerati<>0 
of  about  unity,  as  its  velocity  would  ^' 
crease  from  o  at  c  to  about  7  feet  per  sec- 
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ond  at  dt  and  this  increase  of  velocity 
would  take  place  in  7  seconds.  So  at  e 
the    acceleration   would   be   much   greater 

(about "  =3  J  5  A      and  at  h  much  less 
7  7  / 

(about  ^^  =  —    1  ,   as   indicated   by  the 
loM       21  / 

corresponding  tangent  lines. 

It  is  to  be  noticed  that  an  acceleration 
or  rate  of  change  of  velocity  is  independ- 
ent of  time  with  reference  to  the  duration 
of  such  acceleration.  It  may  continue  for 
an  indefinitely  long  time,  or  for  an  indef- 
initely short  time,  and  have  the  same  value 
in  both  cases. 

INERTIA    MANIFESTED    WHEN    THE    DIRECTION 
OF  THE  MOTION  OF  A  MASS  IS  CHANGED. 

It  is  laid  down  as  fundamental  law,  dis- 
covered by  experiment  and  experience,  that 
it  takes  a  certain  force  to  change  the  veloc- 


t^h 


ity  of  a  mass  at  a  certain  rate — ^that  is,  to 
produce  a  certain  acceleration  in  a  certain 
mass;  and  it  may  be  stated  as  a  corollary 
to  this  that  it  takes  a  certain  force  to 
change  the  direction  of  motion  at  a  certain 
rate,  of  a  certain  mass,  moving  at  a  certain 
velocity. 

If  the  direction  of  the  velocity  is  con- 
tinually changing  it  is  at  each  instant  of 
time  changing  at  a  definite  rate.  If  we 
could  imagine  an  apparatus,  or  conditions, 
by  or  under  which  the  instantaneous  action 
would  continue  for  an  appreciable  length 
of  time,  say  for  one  second,  it  would  ma- 
terially help  us  to  realize  just  what  takes 
place,  inasmuch  as  an  instantaneous  ac- 
celeration is  what  the  change  of  velocity 
would  bcMf  the  rate  of  change  continued 
for  one  second. 

In  Fig.  4,  let  A  B  be  a  rod  turning  about 
the  point  A  with  a  uniform  angular  veloc- 
ity b K'Q-w,  We  are  to  remember  that 
angular  velocities  are  measured  in  radians 
per  second,  or  in  radii  laid  off  on  the  arc, 
or  the  number  of  radii  in  the  rectified  arc, 
passed  over  in  one  second,  or,  in  other 
words,  the  number  of  radii  contained  in  a 
straight  line  equal  to  the  distance  that  the 
arc  passed  over  in  one  second  would  roll 
along  a  fiat  surface. 

Let  C  be  a  heavy  body  sliding  along  the 
rod  A  B  with  a  uniform  velocity,  V,  for  any 
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definite  period  of  time,  and  for  convenience 
we  will  use  a  second  of  time.  Now  if  the 
body  C  remained  in  its  initial  position  rela- 
tive to  the  rod,  the  turning  of  the  rod 
would  make  it  go  the  length  of  the  arc  C  c 
in  one  second.  If  it  was  at  B  it  would  go 
the  length  of  the  arc  Bb  in  one  second, 
and  these  two  arcs  represent  the  velocities 
of  the  body  due  to  the  turning  of  the  rod 
in  the  two  positions.  If,  while  the  rod  is 
turning,  the  body  C  moves  from  C  to  B, 
its  increase  in  velocity  due  to  the  turning 
of  the  rod  is  S  ^  —C  c,  and  if  C  B  is  the 
distance  traveled  along  the  rod  in  one  sec- 
ond, then  CB  is  its  velocity,  V,  along  the 
rod,  and  B  b —  C  c  is  its  acceleration  due  to 
the  turning  of  the  rod.  But  Cc  =  ACw 
and  Bb^K'Qw,  therefore  the  increase  of 
velocity  or  acceleration  is  (A  B  —  AC)  z«/  = 
Y  w.  And  this  is  true  for  every  point  of 
the  rod,  and  therefore  for  the  point  A  about 
which  the  rod  is  turning.  But  at  the  point 
A  the  body  C  is  advancing  and  changing 
its  direction  simultaneously,  just  as  when 
moving  in  a  curved  path.  Therefore  the 
acceleration  due  to  a  change  of  the  direc- 
tion of  motion  of  a  heavy  body  is  the  rate 
of  motion  or  velocity,  multiplied  by  the 
angular  velocity  of,  or  rate  of  change  of, 
direction  of  the  motion. 

By  the  usual  method  the  demonstration  of 
the  equation  of  centrifugal  force  is,  to  many, 
difficult  and  unsatisfactory ;  but  if  we  look  at 


it  as  above  suggested,  it  follows  almost 
without  a  demonstration.  In  Fig.  5,  let  A 
be  a  heavy  body  revolving  about  a.  Its  ve- 
locity, V,  or  rate  of  motion  in  feet  per  sec- 
ond, is  R  w,  where  R  is  the  radius,  a  A,  in 
feet,  and  w  is  the  angular  velocity,  in  radi- 
ans per  second.  By  the  above  proposition 
its  acceleration  is,  Vz«/  =  Rt£',  times  w- 
Rzt^,  and  the  force  will  be  Ra/*M,  because 
Rzc^  =  V,  where  M  is  the  mass  of  the  body. 

We  see  that  R.t/^M  =^^if^  =  YL^^or 
R  R 

if  we  substitute  for  M  in  slugs  the  weight 

W  in  pounds  we  shall  have  the  familiar  ex- 

W    V 


pression 


for  the  centrifugal  force. 


32. 2R 

THE  ACTION  OF  THE  GYROSCOPE. 

Fig.  6  is  a  perspective  view  of  a  lever 
arm  B  pivoted  at  A  and  free  to  turn  about 
its  pivot,  and  having  a  second  lever  arm  C 


Fig.  7 


pivoted  at  D  to  the  free  end  of  the  lever 
arm  B.  Suppose  the  lever  arm  C  to  be 
turning  with  a  uniform  angular  velocity  in 
the  direction  of  the  arrow  d,  and  suppose  a 
weight  E  to  be  moving  away  from  the 
pivot  D  along  the  lever  arm  C.  The 
weight  £  will  be  continually  increasing  in 
velocity  due  to  the  turning  of  C,  as  it 
gets  further  and  further  from  the  pivot  D, 
and  consequently  will  resist  the  turning 
of  C,  and  this  resistance  will  react  upon  the 
pivot  D,  and  consequently  upon  the  free 
end  of  the  lever  arm  B  to  turn  it  in  the 
direction  of  the  arrow  e. 
.  In  the  second  place,  suppose  the  arm  C 
to  be  pivoted  to  B,  so  as  to  turn  in  a  ver- 
tical plane,  as  illustrated  in  Fig.  7.  Sup- 
pose C  to  be  turning  as  indicated  by  the 
arrow  d.  As  the  weight  E  moves  from  the 
pivot  D  it  will  be  accelerated  by  the  angu- 
lar movement  of  C,  and  will  oppose  such 
movement  with  a  force  which  will  react  to 
turn  the  lever  B  in  the  direction  of  the  ar- 
row ey  or  toward  the  observer  in  F'^  "^ 

For  the  third  case  suppose  th<^ 
C  to  be  in  a  slanting  or  interr 
tion,  as  in  Fig.  8.     The  weigl 
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at  any  instant  of  time  turning  simul- 
taneously about  and  moving  away  from  two 
centres;  the  centre  F  because  of  its  veloc- 
ity along  C,  and  the  centre  G  because  of 
the  vertical  component  of  such  velocity,  and 
each  of  these  will  have  a  reaction  tending 
to  turn  B  about  the  pivot  A  as  described  in 
the  two  previous  cases.  If  it  is  not  proper 
to  say  the  weight  E  is  revolving  about  F, 
it  amounts  to  the  same  thing,  as  the  point 
F  is  stationary,  and  the  velocity  of  every 
other  point  is  proportional  to  its  distance 
from  F. 

The  third  case  is  a  combination  of  the 
first  and  second  cases. 

This  last  case  (the  third)  may  be  easily 
illustrated  as  in  Fig.  9  by  taking  a  lead 
pencil  and  sticking  a  needle  in  a  slanting 
position  in  its  side,  so  that  the  needle  will 
be  in  a  plane  through  the  axis  of  the  pen- 
cil, and  turning  the  pencil  about  its  axis 
for  a  small  angle.  The  eye  of  the  needle 
will  turn  about  a  point,  x,  on  the  axis  of 
the  pencil,  through  an  angle  mxn;  and 
about  a  point  y  on  the  same  axis  through 
an  angle  myn. 

It  will  be  seen  that  the  third  case,  just 
illustrated,  is  precisely  the  case  of  the 
gyroscope.  In  Fig.  10,  let  the  circle  nrs 
be  a  wheel  spinning  about  its  centre,  p,  in 
the  direction  indicated  by  the  arrow  a,  and 
at  the  same  time  turning  about  a  diametral 
axis  b  p  X  y,  so  that  its  upper  part  is  reced- 
ing from  the  observer.  Take  a  point  n  in 
the  first  quadrant:  it  iS  receding  from  and 
turning  about  y    because  of  its  tangential 


Fijg-.ll. 
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velocity,  and  because  of  the  turning  about 
the  axis  bpxy,  and  it  is  receding  from  and 
turning  about  the  point  x  because  of  the 
vertical  component  of  said  velocity  and  the 
turning  about  bpxy,  as  indicated  in  the 
diagram  Fig.  loa. 

The  particle  n  will  be  accelerated  for 
both  of  these  reasons,' and  will  react  to  op- 
pose the  motion  around  bpxy,  and  will 
therefore  tend  to  turn  the  wheel  nrs  about 
the  vertical  axis  dd.  If  the  same  reasoning 
is  applied  to  all  the  particles  of  the  wheel, 
it  will  be  found  that  all  particles  in  the 
first  and  fourth  quadrants  react  toward  the 
observer,  and  all  in  the  second  and  third 
quadrants  away  from  the  observer.  In  the 
second  and  fourth  quadrants  the  particles 
are  being  negatively  accelerated. 

In  The  Horseless  Age  for  August  31, 
1904,  I  showed  that  the  summation  of  the 
effects  of  all  the  particles  was  a  torque  T 
about  the  axis,  dd,  expressed  by  the  fol- 
lowing equation: 

T  -  ^^  a  !• 
in  which  w  is  the  angular  velocity  about  p, 
Q    is    the   angular   velocity   about   bpxy, 
and  I  the  moment  of  inertia  of  the  wheel 
with  reference  to  its  centre  p. 

Now  let  us  look  at  the  action  of  the  toy. 
In  Fig.  iia  is  a  pedestal  having  a  hemi- 
spherical cavity  in  its  top,  and  B  is  a  lever 
arm  having  a  ball,  b,  at  one  end  resting  in 
the  cavity  of  the  pedestal  A.  C  is  a  heavy 
wheel  spinning  about  B  as  an  axis  at  the 
free  end  of  B.  Now  suppose  B  to  be  put 
in  position  and  released,  C  begins  to  fall 
freely  immediately,  because  it  has  no  hori- 
zontal or  precessional  motion.  As  it  falls 
and  gathers  motion  in  the  direction  of  the 
dotted  arrow  this  angular  motion,  combined 
with  the  spinning  of  the  wheel,  sets  up  a 
precessional,  or  horizontal,  motion,  until  the 
latter,  in  connection  with  the  spinning  mo- 
tion about  P,  is  not  only  sufficient  to  sus- 
tain the  weight  of  the  wheel  C  and  arm  B, 
but  also  sufficient  to  overcome  the  vis  viva 
stored  in  the  motion  of  the  parts  in  the  di- 
rection of  the  dotted  arrow,  at  which  time 
the  falling  of  the  wheel  is  not  only  stopped 
but  the  wheel  is  raised  to  its  first  position, 
provided  there  has  been  no  loss  by  friction. 
Thus  the  instrument  continues  to  precess, 
or  move  horizontally,  with  a  series  of 
minute  mutations  in  a  vertical  direction. 


An  automobile  patent  war  seems  to  be 
threatening  in  France.  While  builders  were 
as  busy  as  they  could  be  supplying  the  mar- 
ket, they  took  no  trouble  to  see  that  their 
patent  rights  were  respected;  but  now  that 
competition  has  increased  to  a  point  where 
every  advantage  must  be  seized  and  held 
fast,  those  engineers  who  some  years  ago 
secured  patents  which  have  come  into  gen- 
eral use  are  bethinking  themselves  of  in- 
sisting on  their  rights,  and  restraining 
others  from  employing  their  inventions.  A 
test  case  that  is  spoken  of  is  an  action  by 
the  Mercedes  Company  against  another  firm 
for  the  infringement  of  the  Maybach  car- 
buretor. 


Lubrication. 

By   Cecil  Hameun  Taylor, 

Lubrication  may  be  defined  as  the  process 
of  interposing  a  film  of  suitable  material 
between  relatively  movable  surfaces  bear- 
ing upon  one  another,  with  the  objects  of 
diminishing  the  frictional  resistance  to 
movement  between  such  surfaces,  and  of 
minimizing  wear. 

In  a  general  way  we  may  assume  that 
friction  between  dry  metallic  surfaces 
within  the  load  limits  where  cutting  or 
seizing  does  not  occur: 

(a)  Is  dependent  on  the  ma- 
terials and  condition  of  the  sur- 
faces. 

(b)  Is  nearly  proportional  to  the 
normal  pressure. 

(c)  Is  nearly  independent  of  the 
speed,  except  at  very  low  veloci- 
ties. 

(d)  Is  nearly  independent  of  the 
surface  temperatures. 

On  the  other  hand,  with  fully  lubricated 
surfaces,  that  is  where  the  lubricating^  fUm 
perfectly  prevents  any  contact  between  the 
surfaces,  we  find  that  the  resistance  to  mo- 
tion: 

(e)  Varies  but  slightly  with  the 
materials,  but  to  a  greater  extent 
with  the  surface  condition. 

(/)  Is  nearly  independent  of  the 
pressure. 

(g)  Varies  with  the  speed. 

(h)  Varies  widely  with  the  tempera- 
ture. 
Perfect  lubrication  seldom  is  attained  in 
practice,  the  conditions  usually  varying  be- 
tween the  above  extremes,  the  frictional  re- 
sistances fluctuating  constantly  according  to 
variations  in  the  several  factors. 

the  action  of  a  fluid  lubricant 
depends  upon  its  viscosity  and  cohesion. 
Viscosity  is  the  internal  or  molecular  fric- 
tional resistance  to  movement  of  a  liquid. 
Cohesion  is  a  function  of  the  molecular  at- 
traction of  the  substance.  No  connection 
has  as  yet  been  shown  to  exist  between  the 
two,  some  substances  having  high  viscosity 
and  low  cohesion,  and  vice  versa.  Upon 
viscosity  and  cohesion  depends  to  some  ex- 
tent the  ability  of  a  liquid,  when  in  the 
form  of  a  film  interposed  between  solid 
surfaces,  to  resist  reduction  in  film  thick- 
ness, and  to  maintain  its  continuity,  though 
this  ability  is  affected  by  other  factors 
which  are  as  yet  not  well  understood.  At 
a  speed  which  is  a  function  of  the  load  and 
the  nature  of  the  lubricant,  a  film  of  the 
latter  is  carried  between  the  surfaces  by 
the  movement  of  one  of  them,  and  they  are 
forced  apart  to  accommodate  this  film,  the 
bearing  being  entirely  oil  borne  where  the 
surfaces  are  parallel.  The  resistance  per 
unit  of  area,  r,  will  then  be  entirely  de- 
pendent upon  the  viscosity  of  the  oil  film,. 

and  will  be:  r  =  ^^--  .  the  total  resistance  of 

/ 

the  area  A  being  R  =  0\  A,  where  •=  co- 
efficient of   viscosity   of  the   lubricant;   v- 
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relative  velocity  of  bearing  surfaces;  / 
=  thickness  of  the  film. 

THE  VOLUME  OF  LUBRICANT 

carried  past  a  line  on  the  fixed  member 
normal  to  the  direction  of  movement  of  the 
other  will  be  in  the  case  of  surfaces  of 

infinite  length    and  breadth,  h,  V,  =^'-i' — : 

2 

Where  the  surfaces  are  of  finite  length 
the  volume  carried  past  the  entrance  will 
exceed  V,  owing  to  the  kinetic  energy  of 
the  lubricant  at  this  point  This  excess  of 
feed  must  either  increase  the  value  of 
V^,  or  must  be  discharged  at  the  bearing 
sides.  The  viscosity  and  cohesion  of  the 
oil  film  strongly  resist  any  artificial  alter- 
ations in  the  value  of  V^.  which,  therefore, 
produces  a  considerable  increase  in  the 
film  pressure,  resulting  in  an  increased 
value  of  /,  though  not  necessarily  in  the 
reduction  of  r  and  R,  owing  to  the  more 
complex  action  of  the  film. 

The  maximum  value  of  the  volume  of 
entrance  is  V^  =  v.  f.  b.  =  2V^. 

Professor  Osborne  Reynolds,  in  his  re- 
cent investigations  on  the  theory  of  lubri- 
cation, found  the  volume  of  lateral  dis- 
charge from  between  two  elliptic  plates, 
having  the  axes  a  and  b,  approaching  each 
other  normally  without  sliding  movement, 
to  be 

V    =  K^^^^'t^'^ 

a'b^e     • 

W  being  the  force  pressing  the  plates  to- 
gether. 

In  order  to  maintain  this  expression  con- 
stant, the  same  volume  must  be  fed  to  the 
film  by  the  sliding  movement  of  the  sur- 
faces, whence  V^  =  v.  f.  b.  =  V^  and  the 
velocity  necessary  to  maintain  this  condi- 
tion is 

-  1*-  /"^WCa^  +  b"") 


a'  b'  e 


and 


A  I 


v.  W.  (a*  X  b"") 


,  From  previous  formulas  we  can  derive 
the  co-efficient  of  friction     a*  =0. /^  ^-  *• 

'V       w 

Thus  for  every  form  of  surface  the  values 
f,  V  and  A*  vary. 

The  ellipse  is  here  chosen  as  being  an 
approximation  to  the  effective  bearing 
surface  of  a  rectangular  bearing.  When 
the  surfaces  are  free  to  adjust  themselves 
angularly  with  respect  to  each  other  con- 
ditions are  again  altered.     The  ratio     — 

V 

is  either  increased  or  diminished,  and  the 
film  pressure  and  lateral  discharge  vary 
accordingly.  Cylindrical  bearings  in 
practice  may  be  regarded  as  adjustable  in 
this  way.  The  radius  of  the  shaft  is 
slightly  less  than  that  of  the  bushing, 
and  in  a  state  of  rest  the  shaft  will  touch 
the  bushing  along  a  line,  the  centres  be- 
ing eccentric.  The  two  surfaces  are 
therefore  not  parallel,  but  inclined  to  one 
another,  and  if  the  oil  feed  is  situated  a 
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Fig.  I. 

a,  heavy  mineral  oil  ;    ^,  heavy  gas  engine  oil  ; 
c,  rape  oil ;  </.  thin  spindle  oil. 

sufficient  distance  from  the  line  of  con- 
tact, at  a  point  where  the  film  thickness 

is  /«,     — - .    "^^y  assume  a   high  value, 

with  correspondingly  high  film  pressure, 

owing   to    the    ratio     ^  •  When   the 

shaft  begins  to  rotate  lubricant  is  carried 
from  the  entrance  between  the  surfaces, 
contact  between  which  is  interrupted. 
The  thickness  of  the  film  will  decrease 
to  a  certain  minimum  ^  beyond  which  it 
will  again  increase.  From  the  entrance 
toward  the  point  of  minimum  thickness 
a  wedging  action  will  occur,  causing  a 
rise  in  film  pressure,  while  from  this 
point  toward  the  exit  the  film  again  in- 
creases in  thickness  and  a  drop  in  pres- 
sure takes  place.  The  shaft  will  adjust 
itself  to  a  position  of  equilibrium  be- 
tween the  various  forces  acting  upon  it, 
and  this  position  will  vary  with  the  load, 
the  viscosity,  the  velocity  and  the  form 
of  the  surfaces.  The  film  pressure  acts 
radially,  the  resultant  supporting  the  load 
is  therefore  less  than  the  total  film  pres- 
sure. Owing  to  this  and  to  their  curva- 
ture, the  change  in  relationship  of  the 
surfaces,  and,  consequently,  the  fric- 
tional    laws,    differ    from    those    of  plane 

bearings.  With  the  latter  R  00  ^ v.  W.  0  b. 

whereas  with  the  former  R  00  A  v  ^. 
The  effect  of  heating  on  the  viscosity  of 
the  film  exerts  an  important  influence  on 
the  resistance,  and  the  method  of  oil 
feed  influences  in  turn  the  film  tempera- 
ture. The  total  quantity  of  heat  gener- 
ated in  a  bearing  expressed  in  calories 
will  be  Q  =  .00235  /A.  V.  w.  Where  a*  = 
co-efficient  of  friction;  zt;  =  total  bearing 
pressure.  This  heat  is  partly  conducted 
away  by  the  metallic  walls  and  is  partly 
carried    away  by  convection  in  the  lubri- 
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cant.  The  temperature  effect  on  viscosi- 
ty is  shown  in  Fig.  i  and  on  the  value 
of  M  in  Fig.  2. 

From  the  equation  r  =  ^  ^    we  see  that 

even  under  conditions  of  perfect  lubrica- 
tion a  heavy  viscous  lubricant  may  re- 
duce r  in  a  bearing  below  that  obtained 
when  using  a  lighter  oil,  since  the  ratio 

-  may  be  reduced.  The  practical  de- 
termination of  this  ratio  for  various  oils 
under  working  conditions  would  seem  to 
be  of  paramount  importance  in  the  study 
of  lubrication,  though  I  have  been  unable 
to  find  a  record  of  any  experiments  con-  ^ 
ducted  with  this  object.  It  is  known, 
however,  that  /  varies  greatly  with  the 
quantity  of  oil  supplied,  the  method  of 
supply  and  the  length  of  the  chord  of 
contact. 

METHOD  OF  APPLYING  LUBRICANTS. 

Considering  first  the  method  of  supplying 
oil  to  a  cylindrical  bearing,  we  find,  espe- 
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Fig.  3- 

cially  in  American  moflbr  car  practice,  the 
widest  divergence  in  opinion.  The  experi- 
ments of  Beauchamp  Tower  clearly  show 
the  pressure  distribution  in  an  oil  borne 
bearing,  4  inches  diameter,  at  150  r.  p.  m. 
and  340  pounds  per  square  inch  mean  load. 
His  results  are  graphically  shown  in  Fig.  3. 
The  curve  of  pressure  arrived  at  in  these 
experiments  agrees  remarkably  closely  with 
that  obtained  from  Reynolds'  formulae. 
Tower  further  showed  that  oil  should  be 
delivered  at  points  where  the  pressure  is 
low ;  otherwise,  not  only  is  it  impossible  for 
oil  to  be  fed,  except  under  high  pressure, 
but  openings  within  the  pressure  area 
actually  relieve  the  oil  film,  enabling  the 
oil  collected  to  be  expelled  from  between 
the  surfaces,  thus  robbing  the  bearing  of  its 
oil  where  most  needed.  No  more  serious 
or  common  mistake  is  perpetrated  by  our 
automobile  designers  than  that  of  perforat- 
ing and  grooving  the  pressure  side  of  bear- 
ings. 

Other  experiments  indicate,  however,  that 
under  given  conditions  there  is  a  limit  to 
the  maximum  unbroken  area  which  can  ad- 
vantageously be  used  in  a  bearing,  but  that 
this  limit  is  superior  to  the  area  of  any 
bearings  occurring  in  even  the  heaviest 
motor  car  practice. 

Goodman  experimentally  found  the  fric- 
tional  co-efficients  with  arcs  of  contact  giv- 
ing projected  areas  of  i,  .75,  .50  and  .25  of 
the  shaft  diameter  to  be  as  100,  63,  43  and 
32  respectively,  or  varying  in  the  relation 
A*  =  C  +  NS',   where   S   equals   the   ratio  of 
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t.*t  cirrtrt  it.:t,Ll  diimttraZ  clcaixnce  11: 

t'i:Lxt  ti-ltf  btSLTiii^  ti  be  i.^=z'^^ 
zzii  i'jT  li£i  I'H^fri  bcarirsgB  ^  =   ^_  _r*_ 

riartLrer?  -frx  -pL-ie  nirii:  l*c*r.i:zs  al- 
jI'w  hi  izitiiu  cltin^ce  at  all  sertirx  i5> 
a^  iie£j"nr  caj-t  tiz-il..  a^.  r.n  carh  other 
ir  axi.jtit  nter;fi*r<rr  sh^rns  inri  tbe  shaft 
-'.ifT^Zf^t  r3i#i**:riz.^T  nrhi-T  berwce^  the:z- 

-ii=  ,i  tr:-iei;  \\  tjr.err^  ?:vtr;  ai  £rst 
terj  i^iB.!-.  tbc  spfcirt  beirx  gradiiillj-  in- 

lur*  a  Titrfc  ir  ra.rt:.  i-irj;tut  55>fcc:il  I-'iri- 
ci_rn^  t.-in  a^  ttT:>t:rie.  si-i^-ds.  sc»da 
i*i.-.tT  ar.i  1  :  eti.^^j:c.£,  arc  :i5*±  Aficr 
i--  'j^ji-T ' '^h  i-L^t  :»riictie  mioerateCy  free 
z.  'ji".  ci^>e  1'  ^jiiiiri.  tt.tT'  arc  tiien  r-.;n 
caref  _  :•  u- ttr  trrr  :»-:i  p:-«-£r.  irr  f  er 
r:c.i-ta^i.y  -:zi7z^^-  rx  fir.,  tni-  rtafj  i:r 
tt.e  t:r.i_  piTtr  itr:-t£  Zz-i  ;:r:ct£S-  thiugh 
IT- !.:■-:  ir'^,.  r '"'x  t't  1:11  rt  perfect  re- 
t_ir.  A  tr;n^r:At-  ar  c  ^  f er  present  rrafe 

I'-T  ii.T'rr  1  ll•'.^lrJr:lrs.  V*".ih  the 
.i.t.i_'    i-ti'i.- :^t    f--,v'r2    fricn   the   atCTC 

loiu -  t-f.  a- 1  '  a  .--j:  i',e-tt:zi"i  the  time 
rtn.'rs  f:r  t.t  l.-.-^a-:  ;:r:.:rfjre- 

'11  'i*t:i"fr-  ;:'e::-rci  mj  i^e  ahiwei 
£:rti"L/  ti  e.M^trf  tr-i.t  ptm,  r;.:le  where 
1  e  -  i-t  *»r  v.T^i^'.t  Ti-.s  15  fue  to  the 
ir'o:  if  ir^  rt;.  -f  fir  a  pirt.it:  if 
It  1  -  -  11  t  t^tr'-ti  at  t>c  ;nr;her>  cf 
vt  1^";:    a.'-i'v  11  t>t  .1:-  1:  V: 


coTTc  ci  rue  =  fr^coDcal  resistazice  due 
t^  a  saifeiiy  appLied  ioad  Js  rcry  nearly  a 
stra-ght  l-uc  i:»r  o-t-incal  bearings.  The 
rclatrre  strriare  T*i,jct..  la  conjunctioc 
w.th  d»c  =>*tri:^f  cf  t-I  iee-i  and  the  form 
;f  h^arnx  prid^e,  berc  agaita  ta$  great  in- 
f-enrc.  Ncwhcrc  pcrhaj>s,  can  grease  be 
iDine  ad-»  antagtc-Uil y  rrrp'.zjed  than  in 
bcartn^  stii.ectei  to  alterr-anrsg  loads  or 
sbucts,  cm-itic  to  rt$  pCasticitT.  Plasticity 
di£crs  frca  Ttsci^rrr  a  tiai.  whereas  in  a 
purely  T-.icoc$  F^bstaace,  any  force,  how- 
cTcr  shght,  »i:  prr^iace  a  corfcspocdiiig 
rate  of  £:m-.  =  a  plasrt  aaatenal  a  certain 
rr-TT-TTTzza  f:rre  3  necessary  to  cause  move- 
raert-  W.th  a  plastic  Iztricant.  therefore, 
V.  hicccr^es  O  f  >r  a  cerraTt;  raloc  of  /,  cor- 
reipctidirfi:  t3  ar:y  circa  s^wcSc  load,  and 
the  iormt^A  becocaes  ?i  the  ionn 


.-,  =  K 


—  H 


t  •■  *-  i  *  * 


t  •  _ .  _  ^ 


>5.  t-^-  »Vi 


where  H  inicht  C2j^ri  the  c^cistant  of  plas- 
tidtj    fir  the  cqjjr::^;!. 

In  very  fCiw  rrr.r.:r.g  bcancgs,  seldom 
cncc'imtcre-i  r::  i:::t:r  car  practjce,  w^hcrc 
the  surface  speeis  are  less  than  from  2  to 
X  inches  ^^icr  5«rr::d  depeiii^zg  on  the  load, 
ATTc-t  C-Sr^ty  :s  exiieneiic^d  xi  maintaining 
tr.e  f  ni,  :  w  rx  tc-  the  sir^  raluc  of  V. . 
ari  the  \aljes  cf  *  are  cc-: rcspondingiy 
h  z:h_  Fig.  5  gi-ves  the  results  of  Stribeck's 
expcriir:er.ts.  ard  shnars  the  relation  of  M, 
W  and  V  f:r  a  \K:krT.z  T>  *^^tn.  dianieter 
and  2^:>  Icrg  unfer  lcad5  troox  42  to  176 
p:.rr.i>  p^er  i.:;jare  n:ih.  and  relocitics  up 
tD  13  feet  per  seccni 

In  ccnsiicnnc  the  ictiin  ^f  any  bear- 
ing lie  var>~:rg:  ccniiticns  to  which  it 
^  ill  be  srbectcd  curing  the  starting  of 
the  mechauisni  must  no:  be  overlooked. 
The  cuatitity  cf  heat  iin.ts  resulting  from 
the  transfirruaticu  cf  wcrk  done  in  over- 
ccmiug  frictirnal  resistance  is  at  first 
greater  than  that  rentcved  from  the  bear- 
ing surface  by  crninction,  giving  rise  to 
a  pen>d  of  ""uanuing."  CMrin^  which 
changes  occur  in  nearly  a'.l  the  factors. 
The  dimensions  and  firm  cf  the  stirfaccs 
and  the  jrc^^erties  cf  the  lubricant  un- 
ci t  re  ?  imprrtant  clterat.cn.  resulting,  as 
::und  :n  the  ex;'er:n:cnts  of  Stnbeck,  in 
tr.e  c:-en:-:cnt5  of  fr.ct  :n  after  warming 
being  en  the  avenge  c:  cne-third  to  one- 
:  -  ur: >.  : :  t r :  > e  \\  h c n  c : '  d.  the  tcmpcra- 
nre  r^nce  be: re  fr.m  tt?^  Fahr.  to  200** 
Fihr  A>  sh  :\v:nc  the  extr«ne  varia- 
::n  in  -  v  .  ch  may  ccc^r  in  practice  in 
the  S2m.e  b^.ir  -^g  u-:lcr  varying  condi- 
:  "".5.  the  5.in '.  -:\  cr-mtnur  found,  in 
t:  :  c.ift  :"  a  ci?:  :r:n  becnng  on  a  steel 
5h,:t  :' 1:  -  \::r-ci  ^<:'.\c£n  .14  from  a 
?:i:e  ~:  rt>:  t:  x\;5  .it  h  ch  speeds  un- 
i-.T  m~  :rr..:c:y  hei.  y  :::.is;  that  is.  in 
the  ^--r  rt  :n  cf  .ic  :  :.  In  the  case  of 
a  V  !"  :-;  n.cti'.  b.i'irc  the  ccrresponding 
^^  T'S  '.^cre  c-  zz:\  c*:c:.  or  as  114:1. 
T.  rf-:  -  iT  \:..Ms  f  -  are  exceptional, 
ir  1  r.  ::  h.  cx'c::ci  unier  the  most 
11  -tij.  :f  c  r  !-:  :r?.  vrhere  all  the 
:i:::rs  are  favrral  e.  The  imiortance  of 
t'rt  m.    >t  rcr::\:'  :iiii  m  nitc  attention  to 
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both  the  design  and  execution  of  bear- 
ing:s  and  the  lubricating  means  is,  how- 
ever,   clearly  indicated. 


Friction    Clutches. 

By  T.  Hyler  White,  A.  M.  I.  M.  E. 
In  one  respect  the  automobile  industry 
is  remarkable  in  that  it  has  grown  up  by 
a  system  of  "trial  and  error"  rather  than 
on  accepted  principles  of  design.  Of  late 
there  have  been  indications  that  this  hap- 
hazard method  is  being  replaced  by  a  more 
scientific  and  exact  system. 

One  of  the  principal  components  of  the 
modern  gasoline  automobile  is  the  friction 
clutch,  and  it  is  in  this  part  that  some  of 
the  worst  design  formerly  was  evident 
Even  today  it  is  not  uncommon  to  find 
clutches  far  too  small  for  the  work  they 
have  to  do,  consequently  they  have  to  be 
fitted  with  springs  of  great  power  to  ob- 
viate slipping.  When  such  a  clutch  is  used, 
wear  is  accentuated,  especially  when  start- 
ing the  car  from  rest.  A  large  clutch 
means  economy  all  around.  Apparently  the 
fundamental  principles  of  clutch  design  are 
not  yet  universally  appreciated,  as  we  find 
all  kinds  of  devices  in  use  intended  to  in- 
crease the  frictional  surfaces  with  a  mini- 
mum of  space,  when,  as  a  matter  of  fact, 
this  has  no  influence  on  the  power  that  the 
clutch  will  transmit.  The  sole  advantage 
gained  by  increasing  the  area  of  the  sur- 
faces engaged  is  to  delay  wear  and  tear. 
This  in  itself  is  an  admirable  point,  but  it 
is  not"  everything.  The  only  factors  gov- 
erning the  power  transmitting  capacity  of 
a  clutch  are  the  diameter,  speed  in  revolu- 
-  tions  per  minute,  the  co-efficient  of  friction 
of  the  materials  employed  and  the  pressure 
with  which  the  two  parts  of  the  clutch  are 
held  in  engagement.  In  the  case  of  conical 
clutches  there  is  one  other  factor  which 
depends  upon  the  angle  of  the  cone.  Mod- 
ern design  tends  toward  clutches  with 
all  the  frictional  surfaces  of  metal,  and  the 
problem  is  complicated  by  the  uncertain 
value  to  be  given  to  the  co-efficient  of  fric- 
tion owing  to  the  more  or  less  perfect 
L  lubrication  employed.  In  such  cases  it  is 
advisable  to  give  the  smallest  value  to  this 
factor,  in  order  that  we  may  be  certain  of 
the  clutch  doing  its  work  under  the  most 
adverse  conditions. 

For  automobile  work  quite  a  large 
amount  of  initial  slipping  is  necessary  if 
the  clutch  is  to  start  the  car  without  shock, 
hence  the  wearing  surfaces  should  be  large 
and  the  pressure  per  square  inch  as  little 
as  possible.  A  clutch  of  large  diameter  will 
take  up  its  load  and  transmit  the  required 
power  better  and  with  less  pressure  than  a 
small  one,  hence  the  diameter  should  al- 
,  ways  be  as  large  as  can  conveniently  be 
allowed.  Whatever  design  of  clutch  is 
adopted,  the  frictional  surfaces  should  al- 
ways be  brought  into  contact  evenly  all 
over.  A  cone  clutch  out  of  alignment  will 
always  slip  unless  inordinately  large  for 
the  power  to  be  transmitted.  Formulae  for 
dutch  design  are   few  in  number,  but  the 


following  will  be  found  reliable  in  practice 
and  convenient  in  use  with  ordinary  trigo- 
nometrical tables. 

Fig.  I  illustrates  the  action  of  a  cone 
clutch.  A  force  P  is  applied  in  an  axial 
direction,  usually  by  means  of  a  helical 
spring,  tending  to  force  the  two  cones  into 
contact.  The  axial  pressure  reacts  upon 
the  cone  surface  and  in  a  direction  at  right 
angles  thereto  with  a  force  F.  This  force 
is  applied  equally  all  around  the  circum- 
ference of  the  clutch. 

In  the  diagram  A  B  represents  the  mean 
diameter  of  the  clutch  cone.    The  value  of 
the  force  F  may  be  stated  as 
p__  PX  sin.  CAB 


(i) 

sin.   ACB 

The  angle  ACB,  and  hence  the  angle 

CAB,  will  depend  upon  the  materials 

used   in  the   construction  of  the   clutch, 

and  upon  the  condition  of  the  frictional 

surfaces.     The  co-efficient  of  friction  is 

the  tangent  of  the  angle  of  repose  for 

the  material  used,  and  for  damp  leather 

on  dry  cast  iron  may  be  as  high  as  0.8, 

while  for  greasy  leather  or  greasy  cast 

iron  it  may  be  as  small  as  0.15.     A  fair 


in    Formula    i,    we    get     F : 


Fig.  I. 

average  value  for  automobile  clutches 
will  be  0.25,  corresponding  to  an  angle 
of  14°  nearly.  Taking  the  angle  A  C  B  as 
14'',  the  angles  C  A  B  and  A  B  C  will  to- 
gether be  equal  to  180''  — 14°,  that  is 
166°,  and  as  they  are  equal,  CAB  will 
be  83°.  From  a  table  of  trigonometrical 
ratios  wTe  have  sin.  83**  =0.9925,  and  sin. 
14°  =0.2419,  and  substituting  these  values 

.  __    P  X  0-9925 
0.2419 
.".  F=  PX4.1  nearly. 

The  power  to  be  transmitted  by  the 
clutch  may  be  stated  as  a  turning  mo- 
ment by 

M  =  — ^  ^^^^^  —  525<^  X  H  .   . 

R  X  2"     "  R 

in  which  M  =  the  turning  moment  in 
foot  pounds,  H  =  the  horse  power  to  be 
transmitted,  and  R  =  the  revolutions  per 
minute. 

It  will  be  evident  that  F  must  at  least 
be  equal  to  M  if  the  clutch  is  to  be  ef- 
fective. Taking  S  as  the  torsional  resist- 
ance, or  friction  on  the  clutch  surface 
due  to  the  force  F,  we  have 

S  =  6-XF  or  S  =  rX4.i  XP (3) 

where  c  -  the  co-efficient  of  friction  and 
the  other  factors  are  as  above.  Now  S 
multiplied  by  the  circumference  of  the 
clutch  in  feet,  and  by  the  revolutions  per 
minute,  gives  us  the  power  the  clutch 
will  transmit  in  foot  pounds  per  minute, 


and  dividing  this  by  33,000  we  get  the 
horse  power. 

Clutch  diameters  are  usually  stated  in 
inches,  therefore  we  have 


^^_S  XCXR 


.(4) 


where  H  =  the  power  in  foot  pounds  per 
minute,  C  the  circumference  in  feet,  S 
as  in  Formula  3,  and  R  the  revolutions 
per  minute.  Transposing  terms  we  ar- 
rive at 

HX12 


D  = 


(5) 


SX    IT  XR 

To  illustrate  the  formula  we  will  take 
as  an  example:  What  diameter  of  clutch 
is  necessary  to  transmit  10  horse  power 
at  1,000  revolutions  per  minute,  assuming 
a  spring  pressure  of  75  pounds?  Substi- 
tuting these  values  in  Formula  5,  and 
multiplying  the  horse  power  by  33»CKX)>  to 
reduce  it  to  foot  pounds,  we  have 

D  =  I^><-330oo  X  12       ^^^    substituting 
SX  IT   XR 
the  value  of  S  from   Formula  3,  taking 
the  co-efficient  of  friction  c  as  0.25,  this 
expression  becomes 

yy  _  10  X  33000  X  12 39^ 

(0.25X4.  iX75)X3.i4i6Xiooo  —  231.5 
=  17  inches  full. 

Probably  such  a  diameter  would  be  in- 
convenient on  an  automobile,  and  we 
could  materially  reduce  this  by  employ- 
ing a  stronger  spring. 

We  have  still  to  consider  the  width  of 
the  surface  of  the  cone  to  resist  wear. 
Theoretically  the  clutch  would  transmit 
the  power  if  the  frictional  surface  were 
only  ^A  inch  wide,  but  the  pressure 
per  square  inch  of  surface  would  be  ex- 
cessive. The  allowable  pressure  de- 
pends in  a  great  measure  upon  the  ma- 
terials employed.  For  metal  to  metal 
surfaces  it  may  be  as  high  as  20  pounds 
per  square  inch,  but  for  leather  and  metal 
6  pounds  will  be  ample  allowance.  We 
therefore  have  for  the  width  of  cone  sur- 
face 


W  =  —    —    — . 
r  X  2  ir  Xx 


.(6) 


in  which  W  =  the  width  of  the  cone  in 
inches,  F  as  in  Formula  i,  r  the  mean 
radius  of  the  cone  in  inches,  and  x  the 
intensity  of  pressure  in  pounds  per 
square  inch  allowed. 

Hence  for  the  clutch  in  our  example, 
allowing  a  pressure  of  6  pounds  per 
square  inch,  we  shall  have,  by  substitut- 
ing known  values  in  Formula  6, 

VV  =  _^75  X  4.J)   _  ^  il!:i..  say  i  inch. 
8.5X6.283X6       21.36 

Clutches  of  the  expanding  ring  type, 
in  which  the  ring  is  expanded  by  a  screw 
or  screws,  are  designed  on  practically  the 
same  methods  as  cone  clutches,  but  the 
arrangement  and  action  of  the  levers 
and  screws  must  be  taken  into  considera- 
tion. We  may  ascertain  the  pressure  and 
total  amount  of  frictional  resistance  nec- 
essary by  the  above  formulae.  As  a  rule 
two   screws   are    employed    at    opposite 


8o 


Fig.  2. 

points,  and  these  are  either  each  a  single 
screw  of  the  same  hand,  or  the  two 
screws  may  each  consist  of  a  double 
handed  thread.  The  mechanical  advan- 
tage from  single  screws  and  levers  ar- 
ranged as  in  Fig.  2  may  be  calculated 
from 


A  = 


/2ir 


.(7) 


where  A  =  the  mechanical  advantage,  /  = 
the  effective  length  of  the  lever  in  inches, 
and  S  the  pitch  of  the  screw  in  inches. 
Where  each  screw  consists  of  a  double 
screw  of  equal  and  opposite  pitch,  as  in 
Fig.  3,  the  expression  7  should  be  halved, 
and  thus  becomes 


.(8) 


To  avoid  shock  due  to  sudden  gripping  of 
the  clutch,  quite  an  appreciable  amount  of 
slipping  is  usually  necessary  when  starting 
an  automobile.  The  early  designs  of  Phoe- 
nix Panhard  automobiles  had  a  duplex 
clutch,  as  shown  by  Fig.  4.  In  this  design 
the  smaller  inner  clutch  cone  comes  into 
engagement  with  the  corresponding  cone 
formed  in  the  flywheel  and  takes  up  a  pro- 
portion of  the  load.  This  suffices  to  start 
the  car,  after  which  the  outer  cone  comes 
into  action  and  takes  the  full  load  with- 
out any  slip.  At  first  sight  it  would 
appear  that  this  arrangement  provides  two 
clutches,  but  in  reality  the  inner  cone  tends 
to  reduce  the  axial  pressure  on  the  larger 
clutch  by  the  pressure  exerted  by  the  four 
helical  springs  a,  used  to  keep  the  inner 
clutch  in  advance  of  the  outer.  Though 
perhaps  an  expensive  design  to  construct, 
its  efficiency  was  undoubted. 
The  writer  tested  the  starting  of  one  of 


Fig.  3. 
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these  early  type  machines  both  with  and 
without  the  inner  clutch.  With  the  com- 
plete double  clutch  starting  was  easy  and 
without  shock,  even  though  the  cones  were 
allowed  to  engage  quite  suddenly.  With- 
out the  inner  clutch  it  was  impossible  to 
prevent  the  car  kicking,  however  carefully 
it  was  manipulated.  Lately  simple  flat  steel 
springs  are  interposed  between  the  leather 
and  its  metallic  support,  so  that  the  leather 
is  raised  in  places  which  come  into  contact 
with  the  other  member  of  the  clutch  before 
the  whole  surface  is  engaged.  It  is  doubt- 
ful if  this  practice  is  advisable  on  account 
of  the  unequal  wear. 

Metal  to  metal  clutches  are  dependent 
upon  lubrication  for  the  initial  slip  when 
starting.  When  in  full  engagement  there 
is  still  a  certain  amount  of  lubricant  present 
between  the  friction  surfaces,  and  the  in- 
fluence of  this  on  the  design  is  difficult  to 
estimate;  it  would  always  be  a  variable 
quantity,  and  the  value  of  the  co-efficient 
of  friction  will  depend  on  it  British  and 
Continental  designers  are  introducing  dash- 
pots  which  prevent  the  sudden  engagement 
of  the  clutch,  even  though  the  pedal  is  re- 
leased without  care.  The  improvement  in 
the  starting  effort  and  when  changing 
speeds  is  most  marked. 

It  is  essential  that  when  leather  is  used 
for  the  frictional  surface  of  a  clutch 
member  that  it  be  kept  in  good  condi- 
tion. Periodical  dressing  with  good  cas- 
tor oil  will  keep  the  leather  in  first  class 
order,  and  such  remedies  as  resin  to 
prevent  slipping  will  not  be  required. 
Excessive  greasiness  should  be  cured  by 
taking  the  clutch  apart,  wiping  or  scrap- 
ing away  the  excess  of  oil.  As  a  tem- 
porary cure  fuller's  earth,  or  powdered 
chalk,  will  generally  enable  the  clutch  to 
resume  work,  but  this  should  be  removed 
at  the  earliest  opportunity  owing  to  the 
tendency  it  has  for  "glazing"  and  clog- 
ging the  pores  of  the  leather. 

All  things  considered,  it  is  doubtful  if 
there  is  any  better  clutch  for  automobile 
purposes  than  the  leather  faced  cone 
type,  provided  it  be  correctly  designed 
for  the  work  it  has  to  do.  Compared  to 
the  metal  to  metal  clutch  it  is  cheaper, 
and  in  most  cases  considerably  lighter. 
Repairs  and  renewals  are  also  more  read- 
ily effected.  Its  worst  feature,  end  thrust, 
can  be  effectively  and  efficiently  dealt 
with;  in  th'e  majority  of  designs  the  thrust 
is  self  contained  when  the  clutch  is  in  en- 
gagement. When  out  of  gear  the  end 
thrust  is  not  of  so  much  importance,  and 
a  simple  ball  bearing  is  ample  provision 
for  it.  As  will  be  gathered  from  Formula 
I  the  axial  end  thrust,  acting  in  a  re- 
verse direction  to  P  in  Fig.  i,  will  be 
less  as  the  cone  angle  is  flattened.  The 
limit  for  this  angle  A  C  B  will  be  in  the 
neighborhood  of  12®.  If  flatter  than  this 
there  is  a  risk  of  the  clutch  jamming,  and 
a  12°  clutch  will  require  considerable 
power  to  start  it  out  of  engagement.  On 
the  other  hand,  a  flat  face  clutch  of  the 
type  seen   in   some  planetary  gears    will 
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require  a  maximum  of  axial  pressure,  cr 
less  advantage  is  taken  of  the  levcragi 
given  by  "dogs." 

Coil  spring  clutches  are  apt  to  be  vtrj 
"fierce"  in  action  except  when  copious; 
lubricated.  Those  experimented  upon  I 
the  writer  proved  to  be  somewhat  erratic 
at  one  time^gripping  suddenly  axid  wit: 
great  pow^r,  while  at  others  they  woil 
not  drive  at  all.  At  the  present  time  th 
writer  has  no  reliable  formula  to  offe- 
for  the  design  of  this  type. 

Very  little  use  seems  to  have  b^ 
made  of  a  simple  planetary  gear  as 
main  clutch.  Such  an  arrangemcs: 
would  appear  to  offer  decided  advar 
tages.  Not  only  would  the  load  be  take: 
up  very  gradually  and  smoothly,  but  lir 
motor  speed  would  be  reduced,  allowing 
the  use  of  larger  wheels  for  the  spe:. 
gear  and  axle  bevel  wheels.  Thus  b: 
eliminating  small  spur  gears  (sometime 
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extremely  small)  the  mechanical  ef- 
ficiency and  strength  of  the  speed  gear? 
would  be  materially  improved. 


The  Qualities  of  Cast  Iron. 

Gray  cast  iron  is  so  important  a  mate- 
rial in  the  manufacture  of  engine  cylinders, 
and  it  varies  so  enormously  in  quality,  that 
special  interest  attaches  to  the  articles  which 
appeared  some  little  time  ago  in  Stahl  und 
Risen,  by  Dr.  H.  Nathusius,  on  microscopic 
sections  of  this  material.  The  researches 
have  been  mainly  directed  to  establishing 
the  magnetic  qualities,  that  is  to  say,  the 
suitability  of  certain  kinds  of  cast  iron  for 
dynamo  construction.  The  extent,  how- 
ever, to  which  the  material  varies  in  homo- 
geneity, particularly  in  the  equable  distribu- 
tion of  the  graphite,  which  is  so  important 
a  constituent  of  gray  iron,  according  to  its 
composition  (percentage  of  silicon),  is  so 
striking,  that  the  series  of  papers  and  dis- 
cussion on  them,  published  in  our  German 
contemporary,  cannot  fail  to  be  of  consid- 
erable interest  to  automobile  constructors 
generally. 
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Tires. 

By  Chas.  R  Duryea. 

The  common  forms  of  tires  today  are 
he  iron  tire  used  on  most  vehicles,  the 
solid  rubber  tire  in  a  variety  of  forms 
md  the  pneumatic  tire,  hlcewise  consider- 
ibly  diversified.  The  iron  tire  simply  ties 
:ogether  the  wooden  parts  of  the  wheel 
ind  protects  them  from  damage  by  con- 
tact with  the  road  surface.  It  is  gener- 
ally admitted  that  a  perfectly  true  iron 
tire  running  on  a  metal  rail  is  about  as 
near  perfection  in  the  tire  line  as  can  be 
attained.  Unfortunately  our  common 
roads  are  not  steel  rails  and  the  condi- 
tions best  suited  to  an  iron  tire  are  not 
found  on  our  common  road  surfaces. 
The  most  carefully  laid  asphalt,  smooth 
to  the  eye,  is  quite  rough  to  a  true  wheel, 
especially  if  driven  at  high  speed,  and 
it  is  to  absorb  this  roughness  that  the 
better  grade  of  vehicles,  particularly  for 
passenger  or  pleasure  use,  are  fitted  with 
rubber  tires  in  addition  to  the  iron  tire 
which  binds  the  wheel  together.  These 
rubber  tires  serve  to  smooth  the  road. 
They  yield  and  swallow  little  obstacles 
and  fill  in  small  depressions  without  the 
jar  and  noise  found  with  a  solid  iron 
tire. 

The  most  common  form  of  solid  rub- 
ber tire  is  a  D  shaped  strip  of  rubber, 
sometimes  made  endless,  but  commonly 
made  in  great  lengths  and  cut  to  fit  the 
size  of  the  wheel,  after  which  it  is  fas- 
tened thereto  by  two  or  more  wires. 
Two  of  these  are  sometimes  used  on  a 
single  wheel.  Short  sections  of  rubber 
are  sometimes  used.  The  strip  of  rubber 
may  have  an  arch  under  it  or  a  hole 
through  it,  or  grooves  along  its  side,  or 
other  modification  intended  to  secure 
some  advantage  not  secured  by  the  plain 
strip  of  rubber  commonly  used.  For 
automobile  work  the  iron  tire  is  faulty, 
in  that  it  slips  on  every  street  car  rail 
or  sidewalk  crossing,  or  bit  of  ice,  and 
bounces  badly  from  every  pebble,  which 
permits  the  wheel  to  revolve  without 
driving  as  well  as  transmitting  a  de- 
structive vibration  to  the  driving  mech- 
anism. The  rubber  tire  largely  over- 
comes these  objections. 

THE    PNEUMATIC    TIRE. 

Since,  however,  it  is  of  decided  impor- 
tance that  these  objections  be  overcome 
to  the  fullest  extent,  the  air  tire,  larger, 
lighter,  more  flexible  and  more  elastic 
than  the  rubber  tire  is  used,  particularly 
by  those  who  want  high  speed.  This 
tire  is  composed  of  fabric  and  rubber, 
which  are  used  to  tie  or  confine  a  vol- 
ume of  compressed  air,  and  are  arranged 
in  combination  with  some  form  of  rim 
to  hold  this  air  in  position  on  the  wheel. 
Since  fabric  and  rubber  have  but  a  limit- 
ed amount  of  strength,  it  is  self  evident 
that  the  quantity  exposed  to  a  given  serv- 
ice or  used  to  carry  a  given  load  should 
be  quite  large  as  compared  with  the  size 
of   an   iron    tire    for    the    same    purpose. 


Rubber  is  peculiarly  able  to  resist  wear 
if  not  overloaded,  and  it  is  to  this  fact 
that  the  success  of  both  the  solid  rub- 
ber and  the  air  tire  is  due,  while  on  the 
other  hdnd  most  of  the  troubles  arise 
with  these  tires  because  of  improper  size, 
resulting  in  an  overload.  Since  the  re- 
silient tire  is  used  for  the  purpose  of 
smoothing  the  road,  it  stands  to  reason 
that  the  rough  road,  more  than  any  other, 
needs  the  most  resilient  tire,  while 
smooth  roads  or  prairie  districts  get 
along  nicely  with  solid  rubber  tires.  This 
is  just  the  reverse  of  many  people's  opin- 
ions who  imagine  that  the  pneumatic  tire 
ought  to  be  avoided  in  bad  roads  and 
used  only  on  good.  A  little  observation, 
however,  will  show  cities  having  asphalt 
streets  also  having  a  great  proportion  of 
solid  tired  vehicles,  while  in  the  cobble- 
stone paved  cities  the  pneumatic  is  most 
satisfactory. 

We  must,  therefore,  consider  the  pneu- 
matic tire  with  reference  to  rough  roads, 
and  this  makes  plain  why  the  air  cushion 
is  so  desirable,  for  air  is  more  elastic 
than  rubber  or  springs,  and,  unlike  a 
spring,  its  elasticity  is  not  limited.  If  the 
tire  is  of  proper  size  and  construction 
it  may  swallow  a  stone  of  nearly  equal 
diameter  with  very  little  jolt  to  the  ve- 
hicle. Most  tires,  however,  are  not  so 
well  constructed  as  to  permit  this,  but 
it  is  quite  a  common  experience  in  strik- 
ing a  small  stone  at  speed  to  feel  it 
bump  the  rim  without  notiting  any  per- 
ceptible lift  of  the  wheel,  thus  clearly 
proving  that  the  tire  did  practically  swal- 
low the  stone  and  smooth  the  road  to 
that  extent. 

In  an  air  tire  the  first  essential  is  an 
air  container,  and  this  is  made  of  pure 
rubber  of  good  quality,  elastic,  non-por- 
ous and  without  openings,  excepting  the 
valve  tube.  Since  it  has  no  great  thick- 
ness it  has  no  great  strength,  so  the  duty 
of  the  fabric  is  to  provide  the  strength 
necessary  to  confine  the  air.  In  tying  up 
anything  it  is  quite  evident  that  the 
strongest  tie  is  the  shortest  way  around, 
so  in  confining  a  volume  of  air  for  tire 
purposes  the  first  thought  is  that  the 
threads  should  run  around  the  tire  in 
the  shortest  direction  and  not  around  the 
wheel.  This  arrangement  forms  what  is 
known  as 

THE  "thread"  tire, 

and  has  been  used  on  cycles  to  a  consid- 
erable extent,  having  been  patented  by 
sveral  different  people  in  different  forms. 
Such  a  construction,  combined  with  elas- 
tic rubber,  permits  a  pebble  to  be  swal- 
lowed by  the  tire,  while  much  of  the  tire 
maintains  its  usual  bearing  on  the 
ground,  thus  carrying  the  load  without 
throwing  the  strain  on  the  fabric  at  any 
one  point  and  without  lifting  the  load  to 
the  top  of  the  pebble,  as  would  be  done 
with  a  solid  tire.  Since,  however,  the 
threads  are  likely  to  separate  and  punc- 
ture easily,  followed  by  tearing  of  the 
rubber,  it  is  necessary  to  provide  against 


undue  thread  movement  lengthwise  of 
the  tire.  Further,  much  movement  of  the 
rubber  wears  it  out,  so  the  tire  maker 
seeks  a  golden  mean  between  much 
movement  and  much  resiliency  on  one 
hand,  little  movement  and  little  resiliency 
on  the  other  hand.  This  mean  position 
is  usually  secured  by  the  use  of  woven 
fabric,  in  which  the  threads  cross  each 
other  more  or  less  nearly  at  right  angle. 
In  order  that  such  fabrics  may  accommo- 
date themselves  to  the  curve  of  the  wheel 
rim,  it  is  necessary  to  cut  them  on  the 
bias,  for  it  is  quite  evident  that  a  square 
woven  fabric,  like  a  fire  hose,  will  not 
bend  around  a  wheel  without  wrinkling 
on  the  inner  side.  This  comparison 
makes  plain  also  that  the  outer  threads  of 
such  a  tire  would  be  under  great  strain 
longitudinally,  a  thing  to  be  avoided. 
It  will  therefore  be  seen  that  the  threads 
of  the  tire  fabric  should  run  more  or  less 
nearly  crosswise  the  tire,  but  meshing 
with  or  crossing  each  other  enough  to 
give  strength  to  the  fabric.  If  we  sup- 
pose such  a  tire  to  be  made  up  as  a  single 
tube  it  will  be  found  that  inflation  tends 
to  elongate  the  tire,  so  that  it  will  not 
fit  the  wheel.  It  is  not  constrictive.  In 
order  to  produce  a  constrictive  tire  that 
will  grip  the  rim  and  hold  itself  in  place 
the  threads  must  lie  in  more  nearly 
lengthwise  the  tire.  Present  automobile 
tires  vary  between  these  two  extremes. 
The  single  tube  tire  held  on  by  cement 
only  must  be  very  strongly  constrictive. 
It  is  ordinarily  built  up  by  cutting  the 
fabric  on  the  bias  and  stretching  each 
strip,  so  as  to  throw  the  threads  into  a 
longitudinal  position. 

Mechanically  attached  tires  do  not  need 
assistance  from  the  fabric  to  hold  them- 
selves to  the  rims,  for  they  are  main- 
tained in  position  by  clamps  or  wires. 
They  can,  therefore,  be  built  with  the 
threads  in  any  desired  position,  and  will 
usually  be  found  more  resilient  and  easy 
riding,  although  possibly  shorter  lived 
than  the  constrictive  form.  Since,  how- 
ever, the  maker  of  the  mechanically  fas- 
tened tire  is  not  forced  to  place  the 
threads  in  any  particular  position,  for  the 
sake  of  holding  the  tire  on  the  rim,  he 
can  put  them  into  that  position  which 
combines  to  the  greatest  degree  resiliency 
and  long  life.  It  seems  more  than  likely 
that  the  true  mechanically  attached  tire 
will  be  the  surviving  form. 

There  are  a  number  of  tires  which  are 
semi-mechanically  attached,  in  that  they 
are  held  against  the  rim  by  their  con- 
strictive fabric,  but  are  prevented  from 
opening  at  the  base  by  hooks  or  flanges 
on  the  sides  of  the  rim,  which,  while  not 
offering  sufficient  fastening  to  hold  a  non- 
constrictive  tire,  serve  the  purpose  well 
enough  with  constrictive  fabric  to  permit 
the  base  to  be  left  open  for  the  insertion 
of  the  air  tube.  Such  tires  are  rather  in- 
termediate affairs,  being  neither  the  best 
nor  the  worst,  give  excellent  satisfaction 
and  are  used  in  large  numbers.    Improve- 
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xnent,  however,  must  be  sought  in  the 
line  of  a  more  perfect  fastening  and  less 
nearly  constrictive  fabric. 

Since  the  fabric  must  contain  air  under 
considerable  pressure,  the  designer  must 
decide  not  bnly  the  best  position  of  the 
fabric  but  the  proper  thickness,  in.  order 
to  give  the  requisite  strength  and  the 
proper  size  of  tire  and  wheel.  It  is  quite 
evident  that  a  thin  wall  will  bend  more 
times  than  a  thick  one,  so  tires  should 
be  as  thin  as  possible  on  the  sides,  that 
they  may  bend  many  times  without 
breaking  or  wearing  out.  They  should 
have  plenty  of  rubber  on  the  tread.  A 
thick  tread  gives  material  to  resist  wear 
and  puncture  where  it  is  needed. 

WHEEL  DIAMETERS  SHOULD  BE  LARGE, 

for  a  large  wheel  revolves  less  times  than 
a  small  one  and  bends  the  tire  less  times 
per  mile.  The  tire  of  a  large  wheel  gives 
a  longer  contact  on  the  ground  and 
strikes  fewer  tacks  and  destructive  points 
than  a  wide  tire,  as  is  usually  fitted  to 
small  wheels.  On  the  other  hand,  the 
tire  diameter  must  be  great  enough  to 
absorb  the  pebbles,  and  it  is  quite  evi- 
dent that  a  brick  2  inches  thick  cannot 
be  absorbed  by  a  2  inch  tire.  The  same 
argument,  however,  applies  to  the  wheel 
sizes,  for  a  little  wheel  rolls  against  the 
obstacle  and  subjects  the  tire  to  a  heavy 
blow,  while  the  large  wheel  rolls  over  the 
obstacle  and  lifts  the  load  with  very  lit- 
tle increase  in  strain  on  the  tire.  Wheel 
and  tire  sizes  have  been  slowly  increas- 
ing on  all  first  class  vehicles,  until  the 
cycle  sizes,  suitable  only  for  toy  wagons, 
are  now  seldom  seen,  but  there  is  rising 
from  many  quarters  a  call  for  stiU  larger 
wheels,  and  40  inches  diameter  with  3  to 
4  inch  tires  will  doubtless  be  seen  in  the 
future. 

The  experience  of  horse  vehicle  users 
is  well  worth  considering.  Many  people 
have  tried  the  "bike  buggy,"  with  its 
small  wheels  and  pneumatic  tires,  only 
to  return,  with  great  satisfaction,  to  the 
old  reliable  standard  size  buggy  wheel, 
354  to  4  feet  in  diameter,  with  solid  rub- 
ber tires.  Wheel  sizes  have  been  experi- 
mented with  for  centuries,  and  it  will 
doubtless  be  found  that  the  sizes  longest 
continued  in  use  are  most  nearly  right. 
Certainly  it  is  folly  to  suppose  that  28 
inch  cycle  wheels  are  right  for  an  auto- 
mobile weighing  a  ton. 

Of  the  mechanically  fastened  tires  there 
is  a  rapidly  increasing  variety  from  which 
to  choose.  One  of  the  best  known  forms 
is  the  Dunlop,  on  which  the  patent  has 
recently  expired  in  England.  This  has 
its  edges  provided  with  endless  wires,  and 
is  fitted  to  a  rim  having  one  side  remova- 
ble. It  may,  therefore,  be  removed  or 
placed  in  position  quickly  and  easily,  and 
when  in  position  cannot  come  off  until 
the  removable  part  of  the  rim  is  detached. 
Several  modifications  of  this  are  now  of- 
fered and  are  finding  ready  buyers.  Since 
the  original  patent  expires  in  the  near  fu- 
ture, it  is  quite  likely  that  this  form  of 
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tire  will  be  a  most  prominent  one  here- 
after. 

SINGLE  AND  DOUBLE  TUBE. 

The  single  tube  tire  won  out  on  cycles 
because  it  was  cheap  to  build,  and,  there- 
fore, permitted  the  manufacturer  to  save 
a  little  money  in  the  construction  of  his 
product.  The  public  believes  it  buys  what 
it  wants,  but  it  does  not.  It  buys  what 
is  offered  it,  and  so  bought  single  tube 
tires.  The  difficulty  of  making  a  repair, 
together  with  the  inadequate  sizes  first 
used  on  autos,  brought  this  form  of  tire 
into  a  disrepute  from  which  it  may  never 
recover,  but  ample  evidence  exists  to 
show  that  on  proper  size  wheels  it  was  a 
satisfactory  and  reliable,  although  not  a 
very  resilient  tire.  It  undoubtedly  de- 
serves a  much  more  prominent  place  in 
the  future  than  seems  probable  at  present. 

The  double  tube  tire  mechanically  at- 
tached is  in  favor  today,  and  seems  likely 
to  continue  so,  but  there  may  be  forms 
cheaper  to  build  and  more  easily  repaired 
than  the  present  double  tube,  and  a  short 
consideration  of  one  of  these  forms  will 
not  be  amiss  here.  This  is  the  tubeless 
tire  heretofore  exploited  to  some  extent 
and  with  a  fair  degree  of  success.  It  is 
in  reality  only  the  shoe  or  casing  of  the 
double  tube  tire  lined  with  rubber  so  that 
it  may  hold  air,  or,  in  other  words,  it  is 
a  sort  of  combination  of  the  single  and 
double  tube  ideas.  It  is  made  in  one 
piece,  like  a  single  tube,  but  must  have 
its  edges  clamped  tightly  to  the  rim  or 
to  each  other,  so  as  to  make  an  air  tight 
joint.  Ordinarily  a  little  water  is  injected 
to  make  a  more  perfect  joint.  There  is 
no  inner  tube  to  creep,  no  valve  to  cut 
off,  and  if  punctured  the  patch  may  be  put 
on  the  inside  instead  of  on  the  outside,  as 
in  repairing  the  air  tube,  or  instead  of 
pushing  it  through  from  the  outside  as  in 
repairing  a  single  tube.  For  cheapness  of 
construction,  for  ease  of  repair,  and  for 
combination  of  good  features  this  form  of 
tire  seems  likely  to  have  a  large  future. 

THE  ULTIMATE  TIRE. 

No  one  form  of  tire  will  supersede  all 
others.  People  are  different,  roads  and 
conditions  in  different  parts  of  the  coun- 
try are  different,  and  what  pleases  one 
man  will  not  please  another.  The  in- 
crease in  speed  made  possible  by  the 
motor  vehicle,  the  necessity  for  pro- 
pulsion and  the  desire  for  greater  com- 
fort will  increase  the  use  of  the 
resilient  tire  of  one  kind  or  another. 
Further,  it  will  probably  be  found  cheap- 
er to  equip  the  vehicle  wheels  with  rub- 
ber, which  is  road  making  rather  than 
road  destroying,  instead  of  as  now  try- 
ing to  make  the  roads  hard  enough  to 
resist  destruction  and  then  fitting  our 
horses  with  shoes  kept  sharp  shod  that 
the  horse  may  not  slip,  but  on  the  con- 
trary may  get  a  footing  by  digging  a 
dozen  chisels  into  the  road  surface  con- 
tinuously as   he.  travels. 

The  tire  maker  makes  the  tire  and  it 
is  to  be  presumed  that  he  makes  it  as 
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good  as  he  knows  how.  There  arc  of- 
fered, however,  many  devices  said  to  im- 
prove or  save  the  tire,  generally  called 

TIRE  PROTECTORS. 

These  devices  are  not  to  be  recommend- 
ed. It  should  be  evident  tq  anyone  tki 
a  double  wall  will  not  bend  easily,  and 
that  if  it  does  bend  the  inner  part  is  com- 
pressed and  the  outer  part  strctchei 
Compression  of  rubber  or  fabric  breaks 
it  and  wears  it  out  quickly,  so  tire  pro- 
tectors are  quite  likely  to  destroy  th? 
tire.  This  destruction  is  frequently  ti- 
plained  by  saying  that  the  protector  doo 
not  let  out  the  heat.  More  truthfully  ir 
increases  the  difficulty  of  bending  asd 
causes  an  increased  amount  of  heat  to  b« 
generated.  Most  observers  know  tim 
the  constant  movement  of  the  tire  a 
running  heats  it,  just  as  bending  a  pie« 
of  wire  will  heat  it.  In  some  cases 
however,  tire  protectors  are  valuable.  zM 
a  good  protector  over  a  tire  so  old  »q4 
worn  as  to  be  useless  may  enable  mcd 
service  to  be  had  from  the  tire  hti(^ 
throwing  it  away. 

VALVES. 

Inseparably  connected  >vith  tires  is  i 
nuisance  that  has  no  reason  for  its  cj- 
istence  except  a  picayune  desire  on  At 
part  of  the  tire  makers  to  save  a  in 
cents  in  the  first  cost  at  the  expense  of 
dollars*  worth  of  replacements,  Pra* 
tically  all  tires  are  fitted  with  valves  ita 
are  slightly  larger  than  the  "madc-v 
sell"  affairs  used  on  cycle  tires.  Thcs; 
valves  require  from  10  to  50  pounds  prt^ 
sure  to  get  air  through  them  in  the  ij% 
place,  are  likely  to  swell  and  close  t*s 
passage  entirely,  are  choked  by  the  iti« 
bit  of  dirt,  must  be  removed  in  order  = 
deflate  the  tire  quickly,  and  would  ^ 
removed  for  inflation  purposes  if  it 
at  all  possible.  If  any  doubter  wisba 
to  know  the  difference  between  a  prtv* 
day  valve  and  a  theoretically  good  c; 
let  him  remove  the  valve  part  and  pc3< 
the  tire  with  a  good  pump  without,  t^- 
replace  the  part  and  pump  the  tire  *t^ 
it  in.  This  will  quickly  convince 
that  the  present  valve  requires  as  ff-i 
work  to  pump  through  it  as  it  reqi 
to  properly  inflate  the  tire;  or,  ia 
words,  because  of  poor  valves,  tire 
ing  is  doubly  hard.  This  m( 
it  is  frequently  neglected,  and 
frequently  damaged.  Second,  no 
present  in  use  can  be  relied  upoa 
the  air,  but  a  miserly  little  cap  filM 
a  flimsy  soft  rubber  washer,  amiy 
bear  against  a  circular  knife  edgc^S 
pended  upon  to  do  this  duty.  It  '•I 
it  once  or  twice  quite  well,  but  th» 
ords  of  the  New  York-Bosto*. 
showed  that  about  50  per  cent,  of 
troubles  were  due  to  the  valT<%, 
when  one  has  a  slow  leak  it  is  qaakt^ 
to  look  in  the  valve  for  it  A  "0 
valve  would  have  a  free  passage  ta 
peded  by  springs  or  spring  ar 
checks,  and,  above  all,  the  passage  w-" 
be  closed  by   screwing  a   plug  mt^ 
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opening  against  a  gasket  that  cannot  be 
roughened  up  or  pushed  out  of  place,  as 
does  the  soft  rubber  at  present  used  when 
forced  against  the  narrow  edges  with 
which  it  contacts. 

While  not  necessarily  a  part  of  the 
tire,  a  number  of,  fixtures  are  fitted  to 
tires  for  the  purpose  of  increasing  their 
efficiency.  One  of  these  consists  in  cor- 
rugations projecting  slightly  above  thi 
surface  of  the  tire,  which  enable  the  tire 
to  better  grip  the  road  surface,  and  thus 
propel  the  vehicle  without  slipping.  An- 
other form  has  depressions  in  the  tire  sur- 
face, which  permit  it  to  bite.  A  third 
has  short  rubber  studs  projecting  above 
the  surface.  Any  of  these  devices  are 
jood,  but  cost  the  tire  maker  something, 
ind  are,  therefore,  not  provided  unless 
railed  for.  Detachable  grips  or  fasten- 
ngs  are  also  provided,  and  the  chain 
brm  seems  to  meet  quite  well  the  need 
or  something  to  assist  propulsion  in  icy 
Feather  and  with  little,  if  any,  damage 
0  the  tire. 

MAKE    THE    VEHICLE    FIT    THE    TIRE. 

Having  shown  some  of  the  good  fea- 
ires,  it  may  be  well  before  closing  to 
oint  out  a  serious  defect  in  the  tire  to- 
ay.  On  every  hand  is  heard  the  call 
>r  better  tires,  but  fabric  is  fabric  and 
ibber  is  rubber,  and  the  way  toward 
*tter  results  is  to  fit  the  vehicle  to  the 
re,  since  it  is  quite  evident  that  the 
rength  of  the  tire  cannot  be  contin- 
msly  increased  to  meet  the  weight  of 
e  vehicle.  Lighter  vehicles,  larger 
lieels,  or  more  wheels,  are  the  factors 
lich  will  aid  in  the  solution. 


Power  tire  pumps  are  mostly  purchased 
relieve  the  operator  of  the  bother  of 
id  pumping,  but  their  chief  value  lies  in 
!  fact  that  the  tires  of  a  car  thus  equipped 
1  be  kept  better  inflated,  and  thus  be 
Jtected  against  rim  cutting. 


Foundry  Methods  and  Productions. 

By  W.  E.  D. 

In  most  stationary  and  transit  work 
lightness,  high  speed  of  delicate  parts, 
and  pounding  and  jarring  effects  as  a 
combination  have  not  had  to  be  considered 
so  seriously  as  is  necessary  in  the  con- 
struction of  the  automobile.  The  metals 
used  and  the  manner  of  obtaining  the 
greatest  strength  from  the  smallest 
amount  are  in  this  case  most  important 
factors. 

Unfortunately  much  foundry  work  is 
done  by  guess  or  approximation.  Many 
foundries,  however,  regularly  employ 
chemists  to  purify  and  apportion  the  in- 
gredients used.  Frequent  tests  and  ex- 
periments are  also  made  to  raise  the 
standard  of  this  product. 

CYLINDER    CASTING.' 

A  great  deal  has  been  said  about  the 
superiority  of  foreign  cylinders  over  those 
cast  in  this  country.  It  has  been  asserted 
that  a  superior  grade  of  iron  is  used.  Our 
foundrymen,  however,  claim  that  this  is  not 
true,  but  that  the  difference  is  due  to  de- 
sign, the  manner  of  handling  the  metal,  the 
temperature  at  which  it  is  poured,  the 
purity  of  the  molding  sand  used,  and  the 
amotmt  of  labor  put  upon  the  cylinder  in 
finishing.  The  distribution  of  the  metal  is 
a  most  important  feature.  The  walls  should 
be  of  equal  thickness,  and  the  water  jacket 
and  valve  attachments  so  placed  as  to  in- 
fluence thermal  changes  the  least  possible 
amount. 

The  two  cycle  cylinder  is  much  the  simpler 
to  cast  because  of  the  absence  of  the  valve 
seats,  guides,  openings  thereto  and  attach- 
ments of  the  four  cycle  type,  all  of  which 
are  replaced  by  ports.  The  cores  for  these 
ports  are  usually  very  simple  in  design  and 
easy  to  support. 

The  air  cooled,  two  cycle  may  be  most 
easily  cast.  The  flanges,  which  are  con- 
centric and  diminishing  in  size  to  the  apex 


A  Typical  Shape  for  Aluminum  Casting. 


of  the  cylinder,  with  scarcely  any  irregular- 
ities, are  frequently  cast  integral  with  the 
cylinder  with  very  little  difl&culty.  These 
conditions  also  admit  of  the  radiating  mem- 
bers being  made  wider  and  thinner.  Fur- 
thermore, there  being  no  irregular  masses  of 
iron,  the  cylinder  does  not  distort  so  much 
in  cooling  or  present  hard  and  soft  spots. 
These  irregularities  are  more  depreciating 
than  is  usually  thought  In  boring  where 
they  exist  different  densities  of  metal  can 
be  observed.  If  a  cylinder  is  then  care- 
fully micrometered  and  set  aside  for  a  few 
days  and  then  measured  again,  a  surprising 
change  will  usually  be  found,  due  to  the 
influence  of  these  masses.  For  this  reason 
it  is  advisable  to  delay  the  final  grinding 
until  some  days  after  thfr  reaming  has  been 
done. 

These  factors  materially  influence  the  re- 
sults, and  should  be  carefully  observed  in 
order  to  produce  a  dense,  homogeneous 
cylinder  whose  walls  will  take  a  high  glaze 
and  offer  the«  least  frictional  resistance. 

Aluminum  to  the  amount  of  a  quarter  inch 
cube  to  thirty  pounds  of  iron  is  sometimes 
added  just  before  pouring.  Thus  the  iron 
flows  more  freely,  and  is  said  to  fill  in  the 
pores.  It  also  seems  to  have  a  purifying 
effect.  If  a  ladle  of  molten  iron  is  skimmed 
perfectly  clean  and  the  aluminum  then 
added,  a  disturbance  in  the  mass  takes 
place,  and  impurities  in  the  form  of  black 
particles  come  to  the  surface  and  can  be 
skimmed  off.  Cylinders  cast  of  this  alloy, 
especially  the  air  cooled  type,  are  said  to 
bum  out  more  rapidly,  as  the  fusing  point 
is  slightly  lower  than  that  of  pure  iron. 

The  majority  of  cylinders  are  cast  of 
pure  gray  iron  of  the  best  quality  obtain- 
able. This  may  be  made  so  that  it  has 
a  tensile  strength  of  upward  of  50,000 
pounds  per  square  inch. 

In  order  to  obtain  very  wide,  thin  flanges 
on  air  cooled  cylinders,  cores  between  the 
flanges  are  built  up  in  the  mold  or  the 
flanges  are  cast  first,  then  placed  in  the 
mold  and  the  cylinder  poured  around 
them.  When  this  is  done  the  mold  con- 
taining the  flanges  must  be  heated  almost 
to  the  melting  point  of  the  flanges  or  they 
will  cool  the  cylinder  metal,  preventing  its 
running  and  joining  perfectly  with  them. 
This  also  applies  to  copper  flanges  placed 
in  the  mold. 

aluminum  castings. 

The  use  of  aluminum  castings  for  auto- 
mobile work  has  been  greatly  increased  by 
the  introduction  of  ingredients  which  have 
given  the  metal  much  greater  strength.  The 
lightness  of  aluminum  and  the  absence  of 
perceptible  oxidization  make  it  attractive. 
The  alloys  used  at  present  are  also  valuable 
because  of  their  toughness  or  elasticity, 
which  enable  them  to  withstand  hard  and 
sharp  blows  better  than  cast  iron  without 
fracturing.  Crank  case  explosions  have 
occurred  where  the  aluminum  cases  tore 
and  bent  If  cast  iron  had  been  used,  it  pre 
ably  would  have  given  way,  and  more  s 
ous   damage   been    done.     Aluminum 
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A  PART  COMMONLY  MADE  OF  ALUMINUM. 


The  Crank  Case  of  an  Eight  Cylinder  Motor- 
Aluminum  CASTINa 


-An  Exceptionally  Large 


chines  much  like  iron.  It  holds  a  thread 
fairly  well,  but  cannot  be  used  for  wearing 
surfaces.  It  is  used  for  up^er  and  lower 
parts  of  crank  cases,  gear  cases,  differen- 
tial cases,  carburetors,  intake  pipes,  steering 
wheels,  fans,  blower  cases,  covers,  brackets 
and  fittings. 

For  casting  it  is  principally  alloyed  with 
zinc,  brass,  copper,  nickel  and  manganese. 
Most  of  the  ingots  sold  for  casting  contain 
15  per  cent,  zinc  to  85  per  cent,  aluminum. 
Some  castings  are  made  with  5  to  7  per 
cent,  copper.  Pure  aluminum  shows  a  ten- 
sile strength  of  about  12,000  pounds  per 
square  inch.  Some  alloys  test  17,000  pounds 
per  square  inch.  One  7  per  cent,  alloy  has 
shown  a  tensile  strength  of  27,000  pounds 
per  square  inch.  It  is  frequently  guar- 
anteed to  test  25,000,  which  is  practically 
the  same  as  cast  iron. 

METHODS    OF    MELTING    ALUMINUM. 

The  composition  of  the  alloy  is  only  one 
of  several  things  that  very  materially  affect 
the  ultimate  results.  Great  care  must  be 
taken  not  to  overheat  aluminum,  as  it  burns 
very  readily.  This  is  its  most  annoying 
feature,  and  to  avoid  it  some  foundries 
ace  installing  crude  oil  furnaces  in  place 
of  the  well-known  floor  furnaces  where 
coal  and  coke  are  used.  With  the  latter 
sulphur  fumes  are  also  liable  to  attack  the 
aluminum  and  injure  it.  With  the  former 
the  heat  can  be  controlled  by  reducing  the 
fuel  supply  to  avoid  burning  and  to  adjust 
the  proper  temperature  in  the  preparation 
of  the  molds.  Furthermore,  from  the 
pressure  on  the  oil  and  air  supplies  the 
proper  pouring  temperature  can  be  closely 
regulated.  The  oil  furnace  is  quicker,  re- 
ducing the  time  required  for  melting  by 
one-half  or  more.  To  be  perfectly  accu- 
rate, the  pyrometer  should  be  used.  Alumi- 
num fuses  at  1,200"  Fahr.,  and  this  point  is 
only  slightly  raised  by  alloying. 

The  excessive 

SHRINKAGE     OF    ALUMINUM 

is  another  annoying  feature  which  must  be 
combated  with.  It  shrinks  about  3-16  inch 
to  the  foot.  There  are  three  factors  em- 
ployed to  overcome  the  difficulty. 

First,    due    allowance    for    shrinkage    is 


made  in  constructing  the  pattern.  Only 
experience  with  each  design  will  teach  the 
proper  amount  of  allowance.  For  this 
reason  foundries  sometimes  prefer  to  con- 
struct the  pattern  from  drawings.  In- 
variably new  patterns  have  to  be  more  or 
less  made  over. 

Second,    risers   are    used   wherever  pos- 
sible.    If  a  thin  portion  of  the  pattern  ap- 


Showing  Close  Grain  of  Metal  at  Break 

IN  Steel  Casting. 
proximates  a  much  larger  mass,  generous 
risers  are  constructed  in  the  mold  opening 
to  the  latter.  These  should  be  of  sufficient 
size  to  remain  molten  until  the  casting  has 
solidified.  When  the  casting  is  cold  the 
drawn-in  heads  of  the  risers  will  show 
that  they  have  fed  the  casting,  and  that 
most  of  the  shrinkage  has  taken  place  in 
these  masses  that  are  to  be  cut  off.  These 
risers  must  also  be  used  to  feed  any  thick 
part  isolated  from  the  main  body  by  a 
thinner  section. 


Third,  chilling  the  small  and  thb 
parts  prevents  their  being  drawn  oul 
shape.  This  is  sometimes  done  by  ix 
an  iron  rod  instead  of  a  dry-sand  t 
On  flat  work  a  sheet  of  steel  j^  incH  tj 
is  placed  underneath  the  pattern  in 
mold — never  on  top,  ^hich  would  d 
porosity. 

A  test  bar  chilled  on  three  sides  sb] 
a  tensile  strength  of  more  than  double  I 
of  the  same  mixture  unchillcd. 

steel  and    nickel   steel   CASTlNGS^ 

Steel  castings  are  rapidly  becoming  pcj 
lar  in  the  industry.  It  has  been  demi 
strated  that  they  can  be  used  with  ad\i 
tage  in  hubs,  bearing  boxes,  gr^ar  cai 
steering  knuckles,  levers,  universal  jorj 
lamp  and  canopy  top  brackets,  connccti 
rods,  crank  shafts,  dies  for  drop  forg-.i 
and  other  minor  parts. 

Improvement  in  the  production  of  >ti 
castings  has  been  very  rapid  the  past  it 
years,  the  automobile  trade  having:  ir  3 
to  do  with  the  perfecting  of  alloys  j 
methods  to  produce  small  casting^s  wh:i 
great  strength  is  required.  Steel  castrj 
are  cheaper  than  drop  forgings,  except 
very  simple  designs,  chiefly  because 
wooden  pattern  is  used  in  place  of  the  fj 
pensive  forging  dies  which  may  be  s-^j 
discarded  because  of  changes  in  dcs:? 
Steel  castings*  require  about  the  s^i^ 
amount  of  machinery  as  forgings.  C^ 
steel  is  easy  to  cut,  resembling  in  this  n 
spect  machinery  steel.  It  can  be  case  hii 
dened  in  the  usual  manner,  and  admits  3 
forging  and  welding. 

The  following  are  the  general   specifia 
tions  of  a  part  of  the  product    of   a  vd 
known  steel  foundry: 
Tensile  strength  ....70,000  lbs.  per  sq.  icJ 

Elastic  limit 35,ooo  lbs.  per  sq.  ind 

Elongation  in  2  in 25  per  cert 

Reduction  of  area 40  per  cc2 

Nickel  steel  castings  possess  still  grearfl 
advantages.  Out  of  six  consecutive  te^J 
of  this  alloy  the  mean  averages  were  '^ 
follows : 

Tensile   strength 82,260  lbs.  per  sq.  ind 

Elastic  limit 54»764  lbs.  per  sq.  b:^ 

while  the  guaranteed  specifications  offeree 
by  the  foundry  are  as  follows : 

Tensile  strength 78,000  lbs.  per  sq.  incl 

Elastic  limit v .  .50,000  lbs.  per  sq.  ind 


A  Demonstration  of  the  Tenacity  of  Nickel  Steel  Castings. 
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Front  Axles  Cast  of  Bronze. 

Elongation  in  2  in 20  per  cent. 

Reduction   of   area 30  per  cent 

The  very  high  elastic  limit  means  that 
nickel  steel  can  be  subjected  to  very  severe 
strains  and  shocks  before  it  begins  to  bend 
or  give  away,  and  even  then  does  not  frac- 
ture readily,  as  evidenced  by  the  high  per- 
centage of  elongation  and  reduction  in  area. 
It  will  stand  considerable  cold  bendmg 
without  injury.  The  nickel  steel  casting  is 
hardened  by  simply  heating  to  the  usual 
red  and  immersing  in  water.  The  property 
of  the  nickel  makes  this  simple  process 
possible.  Gears  cut  from  this  metal  and 
hardened  are  said  to  be  very  tough  and  dur- 
able. It  can  be  welded  without  difficulty. 
A  freshly  fractured  piece  shows  a  very 
close  metal  of  exceedingly  fine  molecular 
construction  and  of  the  shade  known  as 
silver  gray.  It  fractures  very  even  and 
smooth,  as  compared  with  malleable  iron 
or  the  ordinary  steel  casting. 

Both  steel  and  nickel  steel  must  be  han- 
dled much  hotter  and  quicker  than  iron. 
Very  thin,  delicate  patterns  can  be  made  of 
both  these  metals.  Blow  holes  and  imper- 
fections, which  were  at  first  annoying,  have 
been  mostly  overcome,  and  a  large  per- 
centage of  castings  now  come  out  quite 
perfect.  The  spew  should  be  cut,  not 
broken  off,  as  the  toughness  of  the  metal 
is  liable  to  bend  the  casting.  Distortion 
from  breaking  the  spew  is  sometimes  mis- 
I     taken  for  warping. 


Manganese  bronze  can  be  cast 
into  all  sorts  of  cases  and 
housings,  motor  frames,  front 
axles,  steering  wheels,  lamp 
brackets,  blanks  from  which 
gears  are  cut,  and  many  other 
parts.  The  hub  mnd  hollow 
spokes  of  a  wheel  have  been 
made  in  one  casting  of  this 
metal.  It  gives  a  tensile 
strength  of  65,000  pounds  per 
square  inch  and  an  elastic  limit 
of  30,000  pounds  per  square 
inch,  about  the  same  as  cast 
steel.  It  machines  a  little  eas- 
ier than  cast  steel,  and  at  pres- 
ent has  the  advantage  of  being 
more  easily  obtainable.  It 
costs  almost  twice  as  much  as 
cast  steel.  Its  fusing  point  is 
about  1,400"  Fahr.,  and  is  be- 
lieved to  be  better  handled  in 
the  oil  furnace,  similar  to  that 
used  for  aluminum.  In  cast- 
ing, the  shrinkage  is  about  the 
same  as  in  aluminum.  The  in- 
structions above  regarding  pat- 
tern allowance,  risers  and  chills 
must  be  carefully  adhered  to. 

In  melting  this  bronze  it 
should  be  heated  until  it  flares 
zinc  fumes  freely,  then  re- 
moved from  the  furnace  and 
skimmed  thoroughly  until  the 
flaring  ceases.  It  should  again 
flare  zinc  fumes  as  it  runs  into  the  mold. 
In  remelting  in  crucibles  the  amount  of 
zinc  volatilized  in  the  previous  melting 
must  be  restored  by  the  addition  of  ij^ 
pounds  of  zinc  to  each  hundredweight  of 


bronze.  In  some  bronzes  a  small  amount 
of  aluminum  is  introduced  and  thoroughly 
stirred  just  before  pouring.  This  helps  to 
make  the  metal  flow  easily,  also  to  toughen 
it. 

BUSHING   CASTINGS. 

Phosphor  bronze  is  much  used  for  bear- 
ings. Phosphorus  is  used  as  the  physic  to 
enable  about  9  per  cent,  of  lead  to  be 
mixed  with  the  bronze.  Lead,  being  a 
natural  lubricant,  greatly  enhances  the 
value  of  the  alloy  for  bearing  surfaces. 
Plastic  bronze  may  contain  as  high  as 
30  per  cent.  lead.  In  compounding  this 
alloy  I  per  cent,  of  nickel  is  used  as  the 
physic  instead  of  phosphorus. 

Velvet  bronze  contains  a  large  amount 
of  plumbago  introduced  in  the  melted 
metal.  This  gives  it  a  bright  lead  color 
when  freshly  cut,  but  immediately  discolors 
to  a  reddish  copper.  It  makes  an  excellent 
bearing  for  high  speed  work.  A  very  com- 
mon fault  of  bushing  castings  is  that  they 
are  too  thin,  and  when  cut  the  edges  pinch 
the  shaft.  When  cast  with  ribs  or  ears  ex- 
tending to  the  cut  surfaces  they  retain  their 
shapes  better. 

BABBITTS. 

In  compounding  babbitt  metals  it  is  some- 
times advisable  that  the  metals  should  be 
melted  under  a  layer  of  charcoal,  to  pre- 
vent oxidization.  The  charcoal  is  separated 
as  the  alloys  are  introduced,  the  mass  re- 
maining at  an  even  heat  during  the  pour- 
ing into  ingots. 

Original  babbitt  metal  for  bearings  con- 
tained only  tin,  copper  and  antimony.  Many 
of  the  cheaper  products  are  at  present 
mostly  alloys  of  lead.  This  latter  metal  is  a 
natural  lubricant,  and  valuable  as  such,  but 
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will  not  withstand  much  heat,  and  is  also 
very  malleable.  Overheated  bearings  fuse 
it,  and  the  constant  jar  of  uneven  road  sur- 
faces is  apt  to  hammer  it  out  of  true. 
Bearings  made  of  this  babbitt  especially 
should  be  very  thin.  In  fact,  all  babbitt 
bearings  should  not  be  over  one-eighth  inch 
thick.  Failure  from  distortion  frequently 
occurs  because  the  babbitt  is  too  thick, 
where  the  same  composition  in  a  thin  bear- 
ing is  a  success,  the  small  amount  of  the 
soft  metal  being  backed  by  the  hard  box. 
The  best  results  are  obtained  by  using  bear- 
ing boxes  provided  with  ribs. 

The  metal  should  be  melted  in  a  crucible, 
poured  next  to  iron;  then  thoroughly  ham- 
mered all  over  before  boring.  The  ham- 
mering assures  consolidation  and  closing 
of  the  pores  of  the  metal,  and  also  serves 
the  purpose  of  expanding  and  tightening 
the  babbitt  between  the  ribs  of  the  box. 
This  composition  melts  at  1,200'*  Fahr.  It  can 
bie  used  repeatedly  if  thoroughly  mixed  at 
each  melting,  thoroughly  fused  and  yet  not 
burnt.  After  a  time  it  takes  on  a  very  hard 
glaze.  On  small  bearings  and  high  speed 
work  it  is  advisable  to  allow  a  clearance 
of  one  one-thousandth  of  an  inch  per  inch 
of  diameter. 

Insufficient  lubrication  is  as  often  the 
cause  of  difficulty  as  the  composition  of 
the  bearings.  In  other  fields,  where  proper 
lubrication  is  maintained,  bearings  fre- 
quently run  years  without  being  disturbed. 

PATTERNS. 

The  pattern  is  a  most  important  thing 
with  found rymen.  Wood  is  mostly  used. 
Where  a  large  number  of  castings  arc  to 
be  made,  mahogany  is  sometimes  used.  If 
there  are  delicate  parts  or  the  pattern  is 
liable  to  severe  usage,  brass  is  used.  Alu- 
minum is  rapidly  becoming  popular,  as  its 
lightness  enables  the  workman  to  feel  it 
draw  from  the  mold.  It  also  casts 
smoother  than  brass.  At  first  it  does  not 
work  so  well,  but  after  being  used  a  short 
time  a  slight  oxide  covers  the  surface,  and 
it  then  draws  from  the  sand  freely. 

Too  much  stress  cannot  be  laid  on  the 
construction  of  patterns.  They  must  have 
the  larger  masses  on  top  and  be  arranged  for 
the  gates  to  lead  to  these  parts.  Due  allow- 
ance for  shrinkage  must  be  made,  as  the 
large  masses  draw  together. 

TABLES    OF    COMPARISON. 

The  following  table  is  compiled  from  the 
specifications  of  guaranteed  tensile  strength 
of  some  of  the  leading  foundries: 

Pounds  Per 
Square  Inch. 

Drop    forging 125,000 

Cast  nickel   steel 78,000 

Cast    steel ; 70,000 

Cast   manganese   bronze 65,000 

Cast   aluminum 25,000 

Cast   iron 24,000 

Weight  Per 

Cubic  Foot. 

Pounds. 

Rrass    495 

Cast   iron 400 

Cast    aluminum 160 

Mahogany    51 


An  Epoch  in  Engineering^.. 

By  E.  J.  Stoddard. 

Say  what  we  may  about  the  administra- 
tion of  our  patent  laws,  the  fact  remains 
that  they  have  been  the  potent  cause  of 
advance  in  'the  applied  sciences.  It  is 
thought  that  he  who  wields  a  hammer 
should  do  it  constructively  as  well  as  de- 
structively. 

It  seems  obvious  that  nine  or  ten  courts 
of  appeal,  each  with  limited  territorial  ju- 
risdiction, presented  an  evil  to  be  reme- 
died. The  tremendous  cost  of  maintaining 
eighteen  or  twenty  suits  upon  a  single  patent 
has  commended  itself  to  many  as  a  means 
of  intimidation,  and  it  is  possibly  a  cause 
for  the  apparently  lessening  relative  effi- 
ciency of  our  inventors  and  manufacturers. 

The  automobile  art  has  presented  a  not- 
able example  of  the  attempt  to  manipulate 
patents,  and  our  patent  system,  for  com- 
mercial advantages.  It  would  seem,  there- 
fore, of  especial  interest  to  this  art  that  at- 
tempts are  being  made  to  establish  a  sin- 
gle court  of  patent  appeals,  which  shall 
take  all  appellate  patent  litigations  and  de- 
cide it  once  for  all  for  the  whole  country. 
It  is  not  only  the  cost  involved  in  the  pres- 
ent numerous  courts  of  appeal  that%is  ob- 
jectionable, but  it  is  also  the  uncertainty  of 
results.  The  committee  of  the  American 
Bar  Association  in  their  report  say  that 
positive  opinions  cannot  be  given;  the 
chances  of  getting  opposing  decisions  in  so 
many  courts,  especially  where  the  courts 
are  not  specialists  in  this  particular  line, 
are  so  great. 

The  desirability  of  the  single  court  seems 
not  to  be  questioned.  The  only  point  for 
discussion  is  how  it  is  to  be  constituted. 
In  1903  the  American  Bar  Association  rec- 
ommended that  such  a  court  be  established, 
and  a  bill  to  that  effect  was  presented  to 
Congress  under  their  patronage. 

The  same  association  has  again  recom- 
mended the  establishing  of  such  a  court, 
and  has  recommended  enlarging  the  scope 
of  the  bill  previously  presented  so  that  the 
judges  of  such  a  court  would  be  selected 
from  the  justices  of  the  courts  of  appeal, 
now  established,  and  also  from  the  Fed- 
eral circuit  and  district  judges. 

A  second  bill  has  been  presented  not  lim- 
iting the  class  from  which  the  judges  might 
be  selected. 

In  Judge  Simeon  E.  Baldwin's  recent 
book  on  the  "American  Judiciary,"  the  de- 
sirability of  such  a  court  is  pointed  out  in 
unqualified  language  (pages  145-146). 

Recently  the  Iron  Trade  Review,  of 
Cleveland,  has  been  taking  a  sort  of  plebis- 
cite, especially  as  to  the  question  whether  or 
not  it  would  be  desirable  to  have  scientific 
men,  and  men  of  practical  experience  in  the 
applied  sciences,  attached  to  the  court.  The 
manufacturers  and  engineers  seem  unani- 
mous that  such  is  desirable;  the  attorneys 
seem  unanimous  that  it  is  not  desirable. 
The  Supreme  Court  as  early  as  1877 
strongly  suggested  the  desirability  of  such 
an  adjunct  to  the  court  in  patent  cases. 

Professor  Perry,  writing  from  England, 


speaks  of  the  conditions  that  obtain  there  in 
the  following  language: 

"In  England  our  lawyers  and  judges  al- 
most without  exception  are  quite  ignorant 
of  the  most  elementary  facts  of  physical 
science.  In  a  patent  case  the  court  has  to 
be  educated  in  these  matters  at  a  terrible 
expense,  and  at  the  end  of  ten  days  or 
twenty  days  one  sees  that  the  judge  is  near- 
ly as  ignorant  as  at  the  beginning.  H( 
thinks  he  knows,  but  really  he  has  only 
some  fixed  impressions  given  him  by  that 
lawyer  who  has  been  most  successful  in 
studying  his  idiosyncrasy.  Our  system  of 
education  is  altogether  bad,  and  I  am  not 
sure  that  yours  in  America  is  any  better 
than  ours." 

The  English  and  American  systems  of 
jurisprudence  and  people  are  very  closely 
allied. . 

The  committee  of  the  American  Bar  As- 
sociation, in  their  report,  accepted  withoct 
debate  by  the  association,  are  most  m- 
phatic  that  it  is  not  desirable  to  select  the 
judges  from  the  patent  lawyers. 

The  desirabiliiy  of  a  greater  degree  d 
scientific  knowledge  on  the  part  of  ik 
judges  is  almost  universally  admitted,  and 
yet  the  patent  attorneys  do  not  wish  aa 
engineer  of  eminence  put  on  the  court  for 
fear  his  influence  will  be  narrowing. 

It  is  immaterial  to  the  welfare  of  the  in- 
dividual member  how  useful  a  profcssKs 
is  as  a  matter  of  fact;  but  it  is  all  impor- 
tant to  him  in  what  estimate  his  profcssKs 
is  held  by  the  public. 

The  Constitution  gave  power  to  Congrbc 
to  promote  the  progress  of  the  useful  so- 
ences  by  enacting  proper  laws. 

Can  the  engineering  professions  ncglccJ 
to  see  that  this  power  is  wisely  and  ef- 
fectively exercised,  without  dimming  theii 
fair  fame  and  growing  reputation? 

The  progress  of  the  useful  arts  is  a  mat- 
ter that  public  opinion  is  liable  to  hold  tfct 
engineers  responsible  for.  Responsibility  ai 
to  the  proper  conducting  of  the  subject  mai- 
ter  of  a  profession  cannot  properly  be  ddt- 
gated  by  members  of  such  profession  w^ 
out,  at  least,  exercising  due  viglance. 


The  Roads  Improvement  Association  tu' 
Great  Britain)  has  appointed  a  special  si> 
committee  to  co-operate  with  the  spec- 
sub-committee  which  was  recently  :;- 
pointed  by  the  Automobile  Mutual  Proba- 
tion Association  in  conducting  experimffJ 
with  dustless  paving  in  Kent  The  Coua^ 
Council  of  Kent  has  placed  a  stretch  c: 
road  near  Maidstone  at  the  disposal  of  ti; 
joint  committee  so  constituted,  and  Doug-- 
Mackenzie  will  act  as  secretary  and  tu> 
personal  charge  of  the  experiments  * 
question.  It  is  interesting  to  note  that :- 
material  will  be  tried  which  is  not  capi.> 
of  withstanding  the  heaviest  motor  wa?*' 
and  traction  engine  traffic,  and  this  pec* 
has  great  practical  significance,  especi 
when  so  many  other  counties  arc  ^"Si 
heed  to  the  dust  question  without  consic 
ing  whether  the  systems  adopted  are  cab- 
bie of  resisting  anything  btit  the  lijbc 
traffic. — Commercial  Motor. 
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Detail. 

By  John  A,  Seaverns. 

But  a  few  years  iago  it  was  a  rare 
:ar  that  would  go  fifty  miles  without  get- 
:ing  out  of  "fix."  To-day  runs  of  a  thou- 
sand miles  are  common,  with  but  little 
trouble.  We  often  hear  the  remark,  'The 
motor  car  is  a  great  invention!"  But  is 
this  true?  Invention  and  discovery  have 
had  very  little  to  do  with  the  results.  It 
is  more  a  matter  of  development,  and  de- 
velopment is  a  matter  of  detail.  It  was 
stated  many  years  ago,  by  Lord  Bacon,  that 
"Success  is  wholly  a  matter  of  Detail,"  and 
this  has  not  yet  been  disproved,  for,  while 
there  are  many  patents  bearing  on  the  Mo- 
tor car,  very  few  of  them  are  basic.  The 
results  have  been  obtained  by  refining  and 
improving  the  details  of  design  and  con- 
struction. 

It  will  be  admitted  by  all  that  the  suc- 
cessful  cars  of  to-day  are   the  ones  that 
are   the   most  carefully  built,   rather  than 
those    that  are  different    in  principle,  and 
that  it  is  by  simplifying  and  making  better 
what    we    have   rather   than   by   inventing 
something    new    that    success    is    to    be 
looked  for  in  the  future.     Not  that  there 
is  no  chance  for  the  inventor — far  from  it 
He  can  do  much,  and  no  doubt  will,  but  if 
he   does  nothing,  and  we  have  to  go  on 
with  just  what  we  have,  we  shall  be  able 
to  make  a  really  good  and  practical  car  by 
using    care   and   closely   watching   details. 
Who  of  all  who  have  driven  motor  cars 
has  not  been  held  up  on  the  road  because 
of  some  little  thing  that,  when  found,  was 
due  to  a  lack  of  care  on  the  part  of  some 
one  who  should  have  known  better?    It  is 
my  intent  to  point  out  some  of  the  things 
that,  if  corrected,  will  make  the  work  of 
caring  for  and  inspecting  less  and  the  cars 
more  reliable. 

FAULTS   IN    SOME    I906    MODELS. 

First  of  all,  accessibility  is  of  the  great-  ' 
est  importance,  but  there  are  cars  of  1906 
model  of  which  the  body  must  be  taken 
off  in  order  to  get  at  the  transmission. 
That  this  should  not  be  necessary  is  shown 
by  the  fact  that  in  many  designs  the  whole 
power  plant  may  be  taken  out  without  dis- 
turbing the  body.  In  many  1906  cars  the 
rod  that  controls  the  sliding  gears  is  placed 
in  such  a  manner  that  it  extends  out  of 
the  case  below  the  line  of  the  oil  level,  and 
oil  leaks  out  around  it  In  some  cases  the 
gear  case  is  divided  below  the  oil  level, 
which  also  causes  a  leak.  All  joints  below 
the  oil  level  are  apt  to  leak,  and  are  to  be 
avoided  if  possible.  Splash  oiling  is  good, 
but  the  frame  of  the  car  and  the  road  do 
not  need  it 

The  castellated  nut  was  used  by  the  mak- 
ers of  mowing  machines  20  years  ago, 
but  was  not  seen  in  motor  cars  until  re- 
cently. Many  break-downs  have  been 
caused  by  bolts  working  loose,  even  when 
held  by  check-nuts,  that  the  use  of  castellated 
nuts  would  have  prevented,  and  there  is  no 
valid  reason  for  not  using  them.  The  use 
of  the  Woodruff  key  has  been  abused,  and 


much  trouble  caused.  It  is  only  in  places 
where  a  long  key  is  called  for  that  the 
Woodruff  has  any  advantage,  and  even  that 
is  small,  but  they  have  been  used  to  hold 
gears  from  sliding  on  their  shaft,  which  no 
key  will  do. 

In  many  designs  the  weight  of  tiie  entire 
car  rests  on  eight  fj-inch  bolts,  that  form 
the  joints  of  the  springs,  where  there  is 
much  wear  and  no  way  of  oiling.  Often 
these  bolts  are  put  through  the  rough  hole 
made  by  rolling  the  end  of  the  spring  up 
to  make  an  eye;  sometimes  they  are  har- 
dened, more  often  not  All  that  keeps  wheels 
of  some  cars  on  are  cast-iron  washers 
which,  when  dry,  cut  off  and  let  the  wheels 
go  where  they  please.  Again,  some  wheels 
are  held  by  7-16-inch  bolts  threaded  into 
the  axle,  with  5-16-inch  bolts  through  them. 
It  would  seem  wise  in  all  axle  work  to  use 
a  steel  washer,  sliding  on  a  key,  kept  in 
place  by  a  cottered  nut  This  is  just  as 
cheap,  and  is  positive. 

The  writer  does  not  believe  in  luck,  and 
thinks  that  most  of  the  failures  can  be 
traced  to  carelessness,  and  that  the  care- 
lessness is  chargeable  to  the  designer.  Of 
all  the  disabled  cars  inspected  by  the  writer 
during  the  last  year,  in  all  but  three  the 
dTuse  was  found  in  some  little  thing  that 
was  not  carefully  thought  out  in  the  de- 
signing room. 

RIVETING 

is  the  best  way  to  hold  pieces  of  metal  in 
place  when  they  are  to  remain  together, 
but  it  is  a  mistake  to  put  the  rivets  in 
places  where  it  is  necessary  to  take  off 
something  in  order  to  get  at  the  heads. 
It  is,  of  course,  necessary  to  do  this  in 
some  cases,  but  then  the  rivets  should  be 
large  enough  to  hold  against  all  strains  and 
not  require  re-heading.  It  is  a  common 
practice  to  head  up  the  end  of  a  bolt  after 
the  nut  is  set  to  make  sure  that  it  will  not 
work  loose,  but  this  is  not  good  practice, 
as  if  the  part  held  by  the  bolt  is  to  come 
off,  it  should  do  so  easily,  and  if  not,  a 
rivet  is  better  and  cheaper. 

The  catching  of  fan  belts  and  pump 
chains  in  engine  gears  has  been  the  source 
of  much  trouble,  and  what  the  excuse  is 
for  not  casing  gears,  or  for  using  belts  or 
chains,  remains  for  the  designer  to  say. 

It  will  be  said  by  some  that  it  is  an  easy 
matter  to  find  fault,  but  the  things  pointed 
out  are  so  easy  to  avoid  tjiat  if  they  exist 
it  is  evident  that  due  care  has  not  been 
used.  The  writer  has  seen  so  many  cars 
fail  because  of  some  little  thing  that  a  care- 
ful man  would  have  avoided  that  he  is  sure 
that  more  care  in  designing  will  do  more 
than  invention  in  making  the  car  of  the 
future. 

The  lack  of  knowledge  in  designing  the 

ELECTRICAL    EQUIPMENT 

is  most  manifest  Here  is  where  a  large 
part  of  the  causes  of  delays  on  the  road 
are  found,  and  in  looking  for  spark 
trouble  other  things  are  disturbed,  and 
what  was  at  first  ^  small  thing  soon  be- 
comes a  large  one.  Timers  that  waste  bat- 
tery power  are  the  rule,  and  very  few  are 


properly  grounded,  so  that  it  takes  a  high 
primary  voltage  to  get  a  satisfactory  spark. 
Bearings  are  not  good,  have  no  take-up 
for  wear,  and  are  weak  in  construction. 
There  is  no  excuse  for  this,  as  it  is  a  sim- 
ple matter  to  make  them  right.  If  a  maker 
of  coils  who  knows  how  tries  to  sell  his 
coils  and  timers,  he  finds  the  prices  he 
must  ask  are  too  high,  as  cost  is  the  prin- 
cipal consideration. 

The  public  have  had  so  much  trouble 
with  the  primary  battery  that  they  call  for 
the  storage  cell,  and  it  is  difficult  to  prove  to 
them  that  with  the  right  coil  and  timer 
the  dry  cell  will  give  good  results.  That 
this  is  so  can  be  proved,  but  the  coil  and 
timer  cost  more  than  those  usually  used 
and  must  be  used  with  more  care.  With 
conditions  right,  eight  dry  cells  will  spark 
a  four  cylinder  engine  for  two  to  three 
thousand  miles,  and  the  cost  will  be  less 
than  with  storage  cells. 

Many  cases  of  missing  are  due  to  poor 
connections  in  the  timer.  Oil  is  a  good  in- 
sulator, and  is  used  in  high-tension  trans- 
formers as  such,  and  it  is  the  theory  of 
lubrication  that  a  film  of  oil  is  present  be- 
tween the  shaft  and  the  bearing.  If  the 
oiling  is  good  the  grounding  must  be  poor, 
and  there  is  not  one  timer  in  a  thousand 
that  has  a  ground  wire.  If  graphite  is  used 
in  place  of  or  with  oil  a  better  contact  is 
secured,  but  it  is  not  certain.  High  ten- 
sion distributers-  are  good  in  theory  but 
weak  in  practice,  and  will  be  so  until  better 
built  and  designed.  Magnetos  are  capable 
but  expensive,  and  every  moving  part  adds 
another  chance  for  trouble. 

OILING   SYSTEMS 

are  great  trouble  breeders,  it  being  the  rule 
to  use  too  small  pipes,  poor  unions  and  too 
many  bends.  It  is  a  good  rule  to  avoid 
springs  if  possible,  but  some  oilers  have 
them  by  the  dozen.  Most  of  the  oil  used 
is  wasted  in  one  way  or  another,  and  it  is 
safe  to  say  that  less  than  one-half  the  oil 
used,  if  put  where  it  is  wanted,  would  be 
more  than  enough. 

On  all  cars  there  are  many  places  subject 
to  wear  that  are  not  provided  with  oil 
holes.  Some  have  oil  holes,  but  no  way 
of  letting  the  air  out,  and  the  oil  that  is 
put  in  the  hole  never  reaches  the  place  for 
which  it  is  needed.  Graphite  bushings  are 
made  that  will  stand  quite  a  strain,  and 
these  could  be  used  in  many  cases.  In 
others,  babbitt  could  be  used,  with  a  slot 
and  a  wick,  that  would  last  for  a  long 
time. 

Any  one  who  has  designed  machinery 
has  a  method  of  his  own,  but  it  is  the  rule 
in  all  large  work  to  avoid  all  small  frac- 
tions in  dimensions,  to  use  standard  sizes, 
and  to  make  all  parts  as  simple  as  possible. 
It  is  good  practice  to  so  assemble  that  any 
part  can  be  put  on  or  be  taken  off  without 
disturbing  the  rest  This  is  not  always  pos- 
sible, but  it  does  not  seem  as  if  the  motor- 
car designer  ever  gave  it  a  thought 

CAST    IRON. 

Cast  iron  is  good  material  for  cylinders 
and  pistons — in  fact  it  is  about  the  oiily 
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one  that  will  give  good  service  for  these 
parts — but  its  use  elsewhere,  except  in 
the  malleable  form,  is  almost  criminal. 
Even  in  cylinders  it  is  the  cause  of  much 
trouble,  and  the  inventor  who  will  give  us 
something  else  will  be  thanked.  Water 
jackets  are  better  made  of  copper,  and  can 
be  made  tight,  which  is  the  only  objection 
the  writer  has  ever  heard  to  their  use,  and 
with  them  it  is  possible  to  secure  better 
cylinder  castings. 

In  some  places  cast  iron  is  good  for 
bearings,  but  its  use  in  the  motor  car 
should  be  restricted,  to  say  the  least.  It 
is  good  for  window  weights,  road  rollers, 
and  in  all  places  where  weight  is  wanted, 
but  not  where  strength  is  important,  to- 
gether with  lightness.  The  buyer  would 
do  well  to  pass  by  the  car  with  much  cast 
iron  in  it,  as  it  shows  that  the  maker  is  not 
a  careful  man,  excepting  of  his  own  ex- 
pense account. 

GRINDING. 

We  hear  much  of  grinding  nowadays,  and 
it  is  certain  that  hardened  steel  can  be 
made  true  to  size  and  shape  in  no  other 
way.  But  is  all  grinding  good?  Emery 
is  the  common  abrasive,  and  the  products 
of  iron  are  groimd,  and  in  the  process  both 
become  magnetic,  making  it  very  diflficult 
to  free  the  ground  surface  from  the  emery 
after  the  operation.  The  old  steam  engine 
men,  while  few  of  them  knew  the  reason, 
kept  emery  away  from  all  bearing  surfaces. 
If  any  grinding  was  to  be  done,  they  used 
sand,  glass  or  pumice,  which  could  be 
washed  out  with  oil  or  water.  These  non- 
magnetic substances  will  not  cut  fast 
enough  for  the  modern  workman  and 
emery  is  used,  the  practice  of  the  older 
men  being  laughed  at  as  not  up  to  date. 
There  has  been  little  said  against  grinding, 
but  if  emery  is  used  there  will  be  some  of 
it  left  to  do  harm,  and  the  fits  so  carefully 
made  will  soon  be  worse  than  if  the  parts 
were  not  ground. 

Carborundum  may  be  used  without  fear, 
as  it  is  non-magnetic;  it  costs  more,  but 
cuts  quicker,  but  it  is  as  yet  little  used. 
There  are  no  pores  in  any  product  of  iron 
so  fine  that  magnetism  will  not  hold  some 
emery  in  them,  and  its  use  is  not  wise. 
It  is  not  necessary  to  take  this  for  granted 
— try  a  magnet  in  a  little  emery,  then  in  a 
little  carborundum.  Then  take  any  piece 
of  iron  that  has  been  worked  in  a  lathe, 
clean  it  well  and  examine  under  a  glass, 
and,  being  sure  no  bits  of  iron  adhere 
to  it,  dip  it  in  some  of  the  dust  found 
under  an  emery  wheel.  It  will  be  found 
that  the  little  particles  will  stick,  and  be 
hard  to  shake,  rub  or  wash  out. 

STANDARD   OF   RATINGS. 

Much  is  to  be  done  in  standardizing  the 
rating  of  engines,  as  the  claims  of  some  of 
the  makers  go  to  prove.  If  the  speed  at 
which  the  horse-power  claimed  is  devel- 
oped was  stated,  it  would  help.  So  would 
the  test.  At  present  it  is  left  to  the  buyer's 
judgment,  as  the  same  size  cylinders  are 
ited  differently. 

It  would  seem  fair  to  all  if  a  standard 
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piston  speed  was  used,  and  all  motors  rated 
at  that  speed.  A  rating  of  25  brake  horse- 
power at  900  piston  feet  would  mean  some- 
thing, and  could  be  proven  or  disproven 
without  difficulty. 


A  Plea  for  the  Automobile 
Engineer. 

By  D.  M.  L. 

The  title  "automobile  engineer"  is  evi- 
dently lacking  in  definite  meaning  in  the 
United   States. 

Before  entering  into  a  discussion  as  to 
what  has  brought  about  this  regrettable 
condition  it  is  necessary  to  first  define  the 
meaning  of  this  name  or  title.  It  must  be 
assimied  that  the  title  "engineer,"  with  its 
subdivisions  of  M.  E.,  C  E.,  E.  E.,  etc,  in- 
dicates a  man  who  is  not  only  a  graduate 
of  a  technical  college  but  one  who  has 
been  graduated  from  such  an  institution 
with  honors.  The  automobile  industry, 
which  involves  much  that  is  a  distinct 
branch  of  engineering,  is  too  young,  and 
has  not  been  developed  systematically 
enough  to  produce  standards  and  laws  or 
fixed  rules  which  could  form  the  basis  of 
logically  built  up  lectures  for  college 
courses,  and  today  we  find  no  theoretical 
matter  of  this  character  propounded  from 
any  university  chair.  The  automobile  en- 
gineer is,  therefore,  today  to  a  certain  ex- 
tent "self  made,"  which  fact  should  make 
him  more  acceptable  to  the  American  man- 
ufacturer, who  very  often  considers  the 
draughtsman  or  designing  engineer  only  as 
an  unavoidable  nuisance. 

FEW   IN   THIS  COUNTRY. 

If  we  hold  to  the  statement  that  an  en- 
gineer's title  is  due  only  to  a  college  grad- 
uate, and  consider  that  even  in  the  case  of 
a  man  with  such  a  mental  training  it  nec- 
essarily takes  several  years  of  theoretical 
and  practical  automobile  work  before  he 
can  justly  claim  the  title  automobile  en- 
gineer, it  will  be  readily  understood  that 
there  are  not  many  full  fledged  automobile 
engineers  in  this  country  today.  Another 
reason  for  this  lies  in  the  fact  that  at  the 
time  when  the  automobile  began  to  be  a 
commercial  factor  it  was  usually  taken  up 
in  a  small  experimental  or  rather  imitating 
manner,  and  was  in  ninety-nine  out  of 
100  cases  worked  out  by  practical  me- 
chanics who  were  successful  with  the  firm 
before  the  automobile  was  taken  up,  or 
were  considered  more  suitable  for  such 
work  than  the  "impractical  theorist."  The 
trained  engineer  had,  therefore,  only  a  few 
opportunities  to  study  an  industry  which 
has  today  become  a  commercial  factor  of 
decided  importance,  and  the  magnitude  of 
which  was,  up  to  a  short  time  ago,  due 
only  to  the  unparalleled  American  ability 
of  creating  and  improving  a  business 
founded  on  the  brain  work  of  foreign  en- 
gineers. 

THE    SAME   THING   OVER   AGAIN. 

It  is  with  this  industry  as  it  has  been 
with  many  others  in  this  country.  The 
theoretically  trained  man  has  not,  up  to  a 
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recent  period,  been  looked  upon  with  favor, 
and  foreign  competition  alone  has  forced 
him  to  the  foreground.  In  a  countr) 
which  coined  the  now  world  famed  expres- 
sion, "Time  is  money,"  the  man  who  ven- 
tures his  money  in  an  enterprise  wants  to 
see  quick  results.  If  he  bases  his  expccte<i 
returns  upon  the  perfection  of  a  ccrtam 
technical  problem,  the  man  who  promises 
the  marketable  article  within  the  shorten 
period  of  time  is  certainly  the  man  bt 
wants.  The  manufacturer  usually  being  z 
business  man  who  forces  the  commercial 
possibilities,  but  has  to  rely  on  his  technical 
man  in  technical  questions,  very  often 
makes  a  miscalculation  just  at  this  period 
of  tke  enterprise  which  costs  him  dearly  af- 
terward. 

The  theoretical  and  practical  engineer  b 
naturally  a  rather  high  priced  commoditr. 
and  a  new  enterprise  naturally  tries  to 
keep  down  expenses,  especially  if  they 
come  under  the  heading  "non-producti\t,' 
and  although  the  success  of  the  whole  en- 
terprise may  depend  on  such  "non-pro- 
ductive" labor.  And  it  is  just  at  the  time 
when  the  foundation  for  a  business  is  Ia«i 
that  the  best  brains  and  greatest  technical 
foresight  should  be  employed.  It  is  a  faa 
that  a  theoretically  trained  mind  has  mo.'t 
calculative,  analytic  and  far-seeing  qualities 
than  a  mind  that  has  to  train  laboriousl) 
itself  from  problem  to  problem,  the  saac 
natural  ingenuity  being  assumed  for  each. 
It  is  well  to  mention  here  that  "theory  'i 
nothing  else  than  the  classified  knowlcd^r 
of  nearly  all  practical  experience  the  wtrll 
over,  and  the  knowledge  of  laws  as  I<^ 
cal  resultants  of  facts.  It  is  correct  to  sa} 
that  perfect  theory  and  perfect  practice  arf 
one  and  the  same  thing." 

THE  PRACTICAL  MECHANIC 

without  theoretical  training  usually  stan> 
right  in  to  build  a  model.  Most  of  the  part- 
are  crude,  "just  to  do  the  trick.  It  is  onl)  i 
model."  After  it  has  been  run  it  has  u 
be  changed  a  little.  It  runs  some  nnxt 
and  there  is  a  longer  rod  to  be  put  •: 
here  and  a  few  minor  details  to  t^ 
changed  there.  It  is  made  to  run  faif!7 
well,  and  the  model  is  manufactured  n 
quantities.  During  or  after  the  first  sci- 
son's  output  it  is  found  wanting  in  1 
larger  or  smaller  number  of  details  bv 
the  user.  Then  comes  the  bitter  titci 
for  the  manufacturer.  He  has  to  •'rnitr 
good"  or  lose  his  reputation,  and  usui  r 
his  quick  success  was  shortlived.  H; 
has  to  experiment  while  he  produced 
and  if  he  compiles  the  cost  of  patttrs-- 
scrap  and  useless  labor,  he  may  tr: 
his  only  consolation  when  perusing  ^^ 
balance  sheets  in  that  these  items  do  i^* 
appear  as  "unproductive"  labor. 

The  desire  for  quick  returns  and  t*"* 
employment  of  cheap  help  in  import;'^ 
creative  positions,  as  well  as  a  miser" 
ception  of  the  practical  efficiency  of  t:* 
theoretical  engineer,  can  be  found  ic  - 
large  percentage  of  failures.  Similar  cc*' 
ditions  existed  and  still  exist  in  mir" 
automobile    enterprises,    and    have   be:- 


January   lo,    1906. 


THE   HORSELESS   AGE. 


89 


among  the  chief  reasons  why  the  Ameri- 
can automobile  industry  was  up  to  a  re- 
cent date  simply  an  imitator — and  not  al- 
ways a  good  one.  Is  it  a  pleasing  fact 
that  we  thereby  acknowledge  the  superi- 
ority of  foreign  brains  and  their  product? 
We  usually  do  not  like  to  make  such  ac- 
knowledgment, and  if  certain  indica- 
tions are  correct  the  turning  point  has 
been  reached.  Let  us  hope  the  declara- 
tion of  independence  in  the  automobile 
kingdom  may  soon  be  signed.  There  is 
enough  gray  matter  of  good  quality  in 
this  country  to  enable  us  to  take  the  lead 
in  this  industry  as  we  did  before  in 
others.  • 

THE  TASK  OF  THE  ENGINEER. 

This  year's  shows  on  the  Continent  still 
have  a  decided  influence  in  shaping  the 
home  pro<luct  for  1907,  even  if  they  have 
not  shown  any  radical  improvements  in 
automobile  design,  but  the  native  shows 
bid  fair  to  be  of  more  interest  to  the  study- 
ing American  engineer.  Are  these  condi- 
tions indications  of  the  approach  to  stand- 
ard forms  and  materials?  It  may  look  like 
it  to  the  layman — not  so  to  the  engineer. 
Let  us  analyze  and  characterize  the  diffi- 
cult position  in  which  the  automobile  en- 
gineer finds  himself  when  the  work  on  the 
**new  model"  has  to  be  started.  Each  sin- 
gle component  of  the  new  car  has  to  be 
carefully  studied  from  different  points  of 
view.  First,  it  must  be  capable  of  per- 
forming the  functions  for  which  it  is  built, 
it  must  work  in  harmony  with  the  neigh- 
boring parts,  it  must  embody  all  the  best 
features  in  present  practice,  and,  if  possible, 
must  be  improved  and  altered  according 
to  special  conditions,  and  finally  it  must 
not  interfere  with  existing  patent  rights. 
The  last  two  points  especially  involve  an 
amount  of  labor  that  is  hardly  conceivable, 
and  only  possible  to  be  done  for  every  part 
of  the  new  car  if  the  best  of  assistance  is 
at  the  engineer's  call,  and  a  systematic 
classification  of  the  statistics  comprising 
domestic  and  foreign  practice  made  use  of. 

Having  reached  a  satisfactory  solution 
from  a  purely  technical  point  of  view,  it  is 
necessary  to  consider  if  certain  changes 
may  not  be  looked  upon  as  freakish,  if  the 
public  demand  will  be  in  harmony  with  the 
new  creation  a  year  hence,  and  if  the  en- 
gineer is  not  exceeding  the  cost  limit  fixed 
by  the  management — for  it  is  ever  the 
temptation  for  the  true  engineer  to  strive 
after  perfection,  which  is  seldom  embodied 
in  a  cheap  article. 

The  automobile  engineer,  if  placed  in 
the  responsible  position  where  he  should 
be,  must  be  a  man  of  thorough  theoretical 
and  practical  training  not  only  as  a  mechan- 
ical and  electrical  engineer  with  a  thorough 
knowledge  of  the  details  of  automobile  de- 
signing and  construction,  but  must  have 
wide,  general  knowledge,  be  of  artistic 
taste  to  determine  a  pleasing  appearance  of 
a  car,  and  an  untiring  worker,  loyal  to  the 
interest  of  his  employer.  It  would  be  for 
the  best  interests  of  a  firm  securing  the 
services  of  such  an  engineer  to  so  shape  his 


position  that  he  might  reiasonably  expect 
to  have  the  opportunity  of  refining  the 
product  of  his  brain  work  dudng  more 
than  one  season,  because  he  alone  knows 
the  character  and  possibilities  and  every 
weak  point  of  his  creation,  and  where 
gradual  improvement  may  finally  place  the 
stamp  of  perfection  upon  the  finished 
product 

A  well  known  authority  in  automobile 
matters  recently  asked:  "Is  it  right  to 
spend  $10,000  for  advertising  and  $1,000  for 
the  engineering  department?" 


British  Speedmeter  and  Lamp 
Trials. 

In  connection  with  the  tire  trials,  to  be 
held  during  February  next,  the  Auto- 
mobile Club  of  Great  Britain  and  Ireland 
will  simultaneously  conduct  two  sub- 
sidiary tridls  for  speedometers  and  lamps. 
The  speedometers  will  be  required  to  run 
during  the  whole  of  the  tire  trials,  or 
for  such  short  distance  as  the  club  may 
determine,  and  no  adjustment  will  be  per- 
mitted, except  in  the  depot,  either  before 
or  after  a  day's  run.  The  speedometers 
used  must  also  be  fitted  with  a  mileage 
recorder.  Entries  must  be  received  not 
later  than  January  31,  and  the  fee  is  to 
be  £25  per  instnmient,  of  which  amount 
ii5  will  be  placed  to  a  common  fund,  to 
be  distributed  among  the  tire  entrants  as 
a  contribution  towards  the  cost  of  run- 
ning the  cars.  The  performances  of  the 
speedometers  will  be  officially  observed, 
and  they  will  be  calibrated  both  before 
and  after  the  triajs.  Among  the  points 
which  will  be  taken  into  consideration 
in  making  the  awards  are  the  following: 
(a)  accuracy,  (b)  durability,  (c)  the  ef- 
fect of  reversing  the  car  on  the  subse- 
quent accuracy  of  the  instrument,  (d) 
price,  (e)  the  rapidity  of  response  to  the 
variations  of  speed,  (f)  simplicity  of  con- 
struction and  attachment,  and  (g)  steadi- 
ness of  reading.  The  club's  gold  medal 
will  be  awarded  to  the  most  meritorious 
instrument,  provided  there  are  at  least 
three  entries,  while  the  second  best,  if 
there  are  more  than  six  entries,  will  re- 
ceive a  silver  medal. 

Similar  conditions  will  prevail  concern- 
ing the  entry  of  lamps  for  the  trial,  but 
the  fees  range  from  £2$  to  £3,  according 
to  the  type  of  lamp  employed.  There 
will  be  seven  classes  for  lamps  using 
acetylene  or  other  gas,  and  three  classes 
for  oil  lamps,  according  to  the  price. 
The  points  under  which  awards  will  be 
made  are  too  numerous  to  specify,  but 
the  more  important  concern  the  number 
of  cubic  feet  of  gas  generated  from  one 
charge  at  the  normal  rate  of  supply,  and 
also  the  amount  per  pound  weight  of  the 
generator,  and  the  amount  per  cubic  foot 
of  the  bulk  of  the  generator;  steadiness 
of  generation;  ease  of  cleaning,  recharg- 
ing and  renewing  filters;  quality  of  con- 
struction; the  time  taken  in  charging  and 
recharging,  etc.;  smell  and  other  defects. 


with  special  reference  to  burning  in  high 
winds  and  when  jolted;  absence  of  leak- 
age, etc.  These  conditions  relate  to  Class 
A,  but  in  Class  B  the  lamps  will  be 
judged  according  to  the  candle  power  of 
the  central  beam  per  cubic  foot  of  gas 
consumed  per  hour;  the  distribution  of 
light  over  an  angle  of  35  degrees  in  a 
horizontal  plane,  and  various  other 
points,  all  relating  to  the  illumination  it- 
self. It  may  be  noted  that  the  ideal  dis- 
tribution of  light  is  defined  as  that  giving 
a  uniform  intensity  of  illumination  along 
the  hedges  bordering  a  20  foot  road,  from 
a  point  10  yards  in  front  of  the  lamp  to 
the  maximum  distance  of  effective  il- 
lumination. Class  C  will  combine  all  the 
points  enumerated  in  Classes  A  and  B. 
Among  the  points  on  which  the  oil  lamps 
will  be  judged  is  one  as  to  the  means 
afforded  to  the  driver  for  ascertaining  if 
the  tail  lamp  be  alight,  while  another  re- 
lates to  the  adaptability  to  the  purpose 
of  illuminating  the  number  plate  without 
unduly  projecting  behind  it.  As  lamps 
are  one  of  the  least  satisfactory  items 
in  motor  car  equipment,  considerable 
good  should  accrue  from  this  official  defi- 
nition of  the  numerous  points  which  go 
to  make  a  perfect  lamp. 


Carriage  Work  at  the  Paris  Show. 

Writing  on  the  tendencies  developed  at 
the  late  Paris  Salon,  a  writer  in  the  Pall 
Mall  Gazette  (London)  remarks  that  the 
coming  year,  in  Paris  at  any  rate,  is  to  be 
the  year  of  the  limousine.  Not  only  do 
limousine  bodies  monopolize  the  show,  he 
continues,  but  even  in  the  streets  three  and 
often  four  of  every  five  cars  which  pass 
one  have  this  heavy,  covered  in  type  of 
body.  "For  those  who  like  to  travel  en 
famille  the  limousine  is,  of  course,  useful, 
but  I  cannot  but  think  that  the  more  popu- 
lar body  in  England,  the  laudaulet,  is  far 
more  satisfactory  from  every  point  of 
view.  It  is  certainly  a  more  economical 
body  so  far  as  tires  are  concerned,  and  it 
is  adaptable  for  either  summer  heat  or 
winter  cold.  I  notice,  too,  that  many  of  the 
Paris  bodies  overhang  the  back  of  the  car 
so  that  the  weight  thrown  upon  the  tires  is 
altogether  excessive.  Perhaps  the  body 
which  attracts  most  attention  at  Paris  is 
a  three  seated  landaulet  exhibited  on  the 
C.  G.  V.  stand.  The  interior  bulges  in 
front  so  as  to  absorb  half  the  front  seat 
and  allow  room  for  an  extra  seat  inside. 
In  the  French  press  the  innovation  has 
been  received  with*  enthusiasm,  and  lauda- 
tory epithets  have  been  showered  upon  the 
Parisian  carriage  builders  in  consequence. 
In  point  of  fact,  although  the  carriage  is 
shown  with  no  name  on  the  usual  brass 
footboard  plates,  the  body  is  an  English 
one  by  Mulliner."  * 


Show  stand  attendants  will  please  re- 
member that  to  call  a  car  foolproof  is  not 
paying  a  compliment  to  the  intending  pur- 
chaser. 
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What  the  Shows  Offer. 


69th  Regiment  Armory  Show. 

GASOUNE  CASS. 
$500. 

Ford  Runabout,  15  h.  p.;  four  cylinder 
vertical  motor  in  front,  3^x3^4 ;  planetary 
transmission;  two  speeds  forward  and  re- 
verse; bevel  gear  drive;  pressed  steel 
frame;  78  inch  wheel  base;  700  pounds; 
seats  two. 

$750. 

Mitchell  Runabout,  9-10  h.  p.;  two  cyl- 
inder vertical  motor  in  front,  4x4^^ ;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  chain  drive,  pressed  steel 
frame;  76  inch  wheelbase;  1,250  pounds; 
seats  two. 

$780. 

Maxwell  Runabout,  10  h.  p. ;  two  cylinder 
horizontal  motor  in  front,  4x4;  planetary 
transmission;  two  speeds  forward  and  re- 
verse; bevel  gear  drive;  pressed  steel 
frame;  72  inch  wheelbase;  980  poimds; 
seats  two. 

$800. 

Queen  Runabout,  14  h.  p.;  two  cylinder 
horizontal  opposed  motor  under  body, 
41/2x41/2;  planetary  transmission;  two 
speeds  forward  and  reverse;  chain  drive; 
angle  iron  frame;  78  inch  wheelbase; 
1,300  pounds;  seats  two. 
$800. 

Maxwell  Gentleman's  Speedster,  10  h. p.; 
two  cylinder  horizontal  motor  in  front, 
4x4;  planetary  transmission;  two  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  72  inch  wheelbase; 
800  pounds;  seats  two. 
$900. 

Logan  Runabout,  10  h.  p.;  two  cylinder 
horizontal  opposed  motor  in  front,  4  i-i6x 
4  I -16;  sliding  gear  transmission;  two 
speeds  forward  and  reverse;  chain  drive; 
angle  steel  frame;  90  inch  wheelbase;  850 
pounds;  seats  two. 

$800. 

Wayne  Runabout,  12  h.  p.;  two  cylin- 
der horizontal  opposed  motor  in  front 
41/2x4;  planetary  transmission;  two  speeds 
forward  and  reverse;  bevel  gear  drive; 
angle  steel  frame;  84  inch  wheel  base; 
1,000  pounds;  seats  two. 
$1,000. 

Ford  Touring  Car,  12  h.  p. ;  two  cylinder 
horizontal  opposed  motor  imder  body, 
45^x4;  planetary  transmission;  two  speeds 
forward  and  reverse;  chain  drive;  angle 
iron  frame;  84  inch  wheelbase;  1,400 
pounds;  seats  five. 

$1,000. 

Moline  Touring  Runabout,  16  h.  p.;  two 
cylinder  horizontal  opposed  motor  under 
body,  4^x5;  planetary  spur  gear  transmis- 
sion; two  speeds  forward  and  one  reverse; 
chain  drive;  86  inch  wheelbase;  detachable 
tonneau. 

$1,000. 

Mitchell  Runabout,  14-18  h.  p. ;  four  cyl- 
inder vertical  motor  in  front,  3/^x4;  sliding 


gear  transmission;  three  speeds  forward 
and  reverse;  bevel  gear  drive;  pressed  steel 
frame;  86  inch  wheelbase;  1450  pounds; 
scats  two. 

$1,100. 

American  Peugeot  Touring  Car,  50-60 
h.  p.;  four  cylinder  vertical  motor  in 
front,  150x138  mm.;  sliding  gear  trans- 
mission; four  speeds  forward  and  re 
verse;  chain  drive;  pressed  steel  frame; 
122  inch  wheel  base;  2,800  pounds. 
$1,100. 

Queen  Touring  Car,  18  h.  p.;  two  cylin- 
der horizontal  opposed  motor  under  body, 
5x5;  planetary  transmission;  two  speeds 
forward  and  reverse;  chain  drive;  angle 
iron  frame;  84  inch  wheelbase;  1,600 
pounds;  detachable  tonneau;  seats  five. 
$1,250. 

Stoddard- Dayton  Runabout,  15-18  h.  p.; 
four  cylinder  vertical  motor  in  front, 
3^x3^;  sliding  gear  transmission;  three 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  84  inch  wheel- 
base;  1,200  pounds;  seats  two. 
$1,250. 

Wayne  Touring  Car,  20  h.  p.;  two  cyl- 
inder horizontal  opposed  motor  in  front, 
5^x5;  planetary  transmission;  two  speeds 
forward  and  reverse;  chain  drive;  pressed 
steel  frame;  90  inch  wheel  base;  1,600 
pounds;  seats  five. 

$i»3oo. 

Maxwell  Runabout,  16-20  h.  p.;  two  cyl- 
inder horizontal  motor  in  front,  5x5;  slid- 
ing gear  transmission;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  'frame;  85  inch  wheelbase; 
1,650  pounds;  seats  two. 
$1,400. 

Compound  Doctor's  Stanhope,  16  h.  p.; 
three  compound  cylinder  motor  in  front, 
4x7x4;  sliding  gear  transmission;  double 
chain  drive;  three  speeds  forward  and  re- 
verse; pressed  steel  frame;  82  inch  wheel- 
base;  1,400  pounds;  seats  two. 

$1,425. 

Premier  Doctor's  Special,  16  h.  p.;  four 
cylinder  vertical  motor  in  front,  3^x4%; 
planetary  transmission;  two  speeds  for- 
ward and  reverse;  angle  steel  frame;  90 
inch  wheel  base;  1,450  pounds;  seats  two. 
$1,450. 

Maxwell  Touring  Car,  16-20  h.  p.;  two 
cylinder  horizontal  motor  in  front,  5x5; 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  85  inch  wheelbase; 
1,800  pounds;  seats  five. 
$1,500. 

Mitchell  Touring  Car,  18-20  h.  p.;  four 
cylinder  vertical  motor  in  front,  4x4^^; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  90  inch  wheelbase; 
1,800  pounds;  seats  four. 
$1,500. 

Premier  Touring  Car,  16  h.  p.;  four 
cylinder  vertical  motor  in  front,  4^x4^; 


planetary   transmission;    two    speeds   for- 
ward  and   reverse;   double   chain    drive; 
angle  steel  frame;  96  inch  wheel   base; 
1,600  pounds;  seats  four. 
$1,500. 

Marion  Touring  Car,  16  h.  p.;  four  cyl- 
inder crosswise  motor  in  front,  4x4;  plan- 
etary transmission;  two  speeds  forward 
and  reverse;  double  side  chain  drive;  96 
inch  wheelbase;  1,700  pounds;  detachable 
tonneau;  seats  five. 

$i,5oa 

Duryea  Folding  Rear  Phaeton,  12-15 
h.  p.;  three  cylinder  vertical  motor  under 
seat,  4^x4^;  planetary  transmission;  two 
speeds  forward  and  reverse;  chain  drive; 
armored  bent  wood  frame;  78  inch  wheel- 
base;  1,150  pounds;  seats  five. 
$1,700. 

Compound  Royal  Victoria,  16  h.  p.;  three 
compound  cylinder  motor  in  front,  4  and 
7x4;  sliding  gear  transmission;  double 
chain  drive;  three  speeds  forward  and  re- 
verse; pressed  steely  frame;  96 J4  inch 
wheelbase;  1,750  pounds. 

$1,750. 
Rambler  Touring  Car,  20-25  h.  p.;  four 
cylinder  vertical  motor  longitudinally  un- 
der hood,  4x4 V^;  sliding  gear  transmissi<»i; 
two  speeds  forward  and  reverse ;  bevel  gear 
drive;  pressed  steel  frame;  106  inch  wheel- 
base;  2,200  pounds;  seats  five. 

$1,750. 
Moline  Touring  Car,  i8-ao  h.  p.;  four 
cylinder  vertical  motor  in  front,  3^x4$^; 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse;  pressed  steel  frame; 
bevel  gear  drive;  100  inch  wheelbase^ 

$1,800. 
Corbin  Runabout,  24  h.  p.;  four  cylinder 
lengthways  motor,  4^x454;  sliding  gear 
transmission;  three  speeds  forward  aod 
reverse;  double  universal  shaft  drive; 
pressed  steel  frame;  93  inch  wheelbase; 
1,650  pounds;  seats  two. 

$1,800. 
Mitchell  Touring  Car,  24-30  h,  p.;  four 
cylinder  vertical  motor  in  front,  4^x3 , 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive, 
pressed  steel  frame;  100  inch  wheelbase: 
2,100  pounds;  seats  five 

$1,800. 
Dolson  Touring  Car,  28-32  h.  p.;  four 
cylinder  vertical  motor  in  front,  4J4x4)i. 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse;  double  gear  drive, 
pressed  steel  frame;  108  inch  wheelbase. 
seats  five. 

$1,800. 
Compound  Touring  Car,  16  h.  p.;  thret 
compound  cylinder  motor  in  front,  4  ani^ 
7x4;  sliding  gear  transmission;  douWf 
chain  drive;  pressed  steel  frame;  thret 
speeds  forward  and  reverse;  9634  iod 
wheelbase;  1,700  pounds. 

$1,850. 
Pungs-Finch  Touring  Car,  22  h.  p.;  fcrJ' 
cylinder  vertical  engine    in    front,    4x4}:- 
sliding  gear  transmission ;  three  speeds  for- 
ward    and     reverse;     bevel    gear    dnn 


January   xo,    1906. 


THE   HORSELESS   AGE. 


91 


pressed    steel    frame;   98   inch   wheelbase; 
1,900  pounds;  seats  five. 
$2,000. 
Corbin  Touring  Car,  24  h.  p. ;  four  cylin- 
der    leng^ways    motor,    4^x454;    sliding 
gear    transmission;    three    speeds    forward 
and   reverse ;  double  universal  shaft  drive ; 
pressed   steel   frame;    100  inch  wheelbase; 
1,800  pounds  ;  seats  five. 
$2,000. 
Maxwell  Limousine,  16x20  h.  p. ;  two  cyl- 
inder horizontal  motor  in  front,  5x5;  slid- 
ing  gear   transmission;    three   speeds   for- 
ward    and     reverse;     bevel     gear     drive; 
pressed    steel   frame;   2,000  pounds;    seats 
five. 

$2,000. 
Logan  Touring  Car,  30  h.  p.;  two  cylin- 
der horizo-ntal  opposed  motor  under  body, 
55^x6;     sliding    gear    transmission;     two 
speeds  forward^  and  reverse;  chain  drive; 
angle    steel    frame;    100    inch    wheelbase; 
2,150  pounds;  seats  five. 
$2,000. 
Crawford  Touring  Car,  24-28  h.  p.;  four 
cylinder  vertical  motor  in  front,  4}4x4^; 
sliding    gear    transmission;    three    speeds 
forward   and   reverse;   bevel   chain   drive; 
pressed   steel   frame;    100  inch  wheelbase; 
2,100  pounds;  seats  five. 
$2,000. 
Pullman  Touring  Car,  25  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  45/^x4^ ;  slid- 
ing gear   transmission;   three   speeds   for- 
ward and  reverse;  bevel  gear  drive;  angle 
steel  and  wood  frame;  96  inch  wheelbase; 
i»97S  pounds;  seats  five. 
$2,000. 
Queen  Touring  Car,  26-28  h.  p. ;  four  cyl- 
inder vertical  motor  in  front,  4j4x4^;  sli4- 
ing   gear  transmission;    three   speeds   for- 
ward    and     reverse;     bevel     gear    drive; 
pressed   steel  frame;   100  inch  wheelbase; 
2,000  pounds ;  seats  five. 
$2,000. 
Duryea    Touring    Car,    15    h.    p.;    three 
cylinder   inclined   motor  under    seat,    5x5; 
planetary    transmission;    two    speeds    for- 
ward  and   reverse;   chain  drive;   armored 
bent  wood  frame;  96  inch  wheelbase;  1,500 
pounds;  seats  five. 

F  $2,000. 

Premier  Touring  Car,  20-24  h.  p.;  four 

cylinder  vertical  motor  in  front,  454X4K; 
}  sliding  gear  transmission ;  three  speeds  for- 
i       ward  and   reverse;   bevel   gear  drive;    106 

inch  wheel  base;  2,000  pounds;  seats  five. 
$2,100. 
^  St  Louis  Touring  Car,  32-36  h.  p.;  four 

cylinder    vertical    motor    in    front,    4J^x5; 

sliding  gear  transmission ;  three  speeds  for- 
!        ward     and     reverse;     bevel     gear     drive; 

pressed   steel   frame;    108   inch   wheelbase; 

2,200  pounds;  seats  five. 
$2,200. 
Pungs-Finch   Touring  Car,  28x32^  h.  p. ; 

four  cylinder  vertical  engine  in  front,  4J/2 

x5;  sliding  gear  transmission;  three  speeds 
J        forward    and    reverse;    bevel    gear    drive; 

pressed  steel  frame;  106  inch  wheelbase; 
,        1,950  pounds;  seats  five. 


$2,200. 

St.  Louis  Touring  Car,  30-34  h.  p.;  four 
cylinder  vertical  motor  in  front,  4^x5; 
sliding  gear  transmission;  three  speeds 
forward  and  one  reverse;  bevel  gear  drive; 
angle  steel  frame;  102  inch  wheel  base; 
2,150  pounds;  seats  five. 
$2,250. 

Stoddard-Dayton  Touring  Car,  30-35  h. 
p.;  four  cylinder  vertical  motor  in  front, 
45^x5;  sliding  gear  transmission;  three 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  103  inch  wheel- 
base;  2,100  pounds;  seats  five. 
$2,250. 

American  Napier  Runabout,  18-20  h.  p.; 
four  cylinder  vertical  engine  in  front;  slid- 
ing gear  transmission;  three  speeds  for- 
ward and  reverse;  shaft  drive;  angle  steel 
frame;  90  inch  wheelbase;  1,500  pounds; 
seats  three. 

$2,500. 

Rambler  Touring  Car,  35-40  h.  p.;  four 
cylinder  vertical  motor  longitudinally  under 
hood,  5x55/^;  sliding  gear  transmission; 
three  speeds  forward  and  reverse;  double 
chain  drive;  pressed  steel  frame;  112  inch 
wheelbase;  2,600  pounds;  seats  five. 
$2,500. 

Iroquois  Touring  Car,  25-30  h.  p.;  four 
cylinder  vertical  motor  in  front,  4^x5; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  steel  frame;  shaft 
drive;  100  inch  wheelbase;  2,400  pounds; 
seats  five. 

$2,500. 
Marion  Touring  Car,  24-28  h.  p.;  four 
cylinder  vertical  motor  in  front,  45^x454 ; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  double  side  chain 
drive ;  pressed  steel  frame ;  108  inch  wheel- 
base;  2,100  pounds;  detachable  tonneau; 
seats  five. 

$2,500. 

Marmon  Touring  Car,  20-24  h.  p.;  four 
cylinder  vertical  motor  in  front;  4^x4; 
planetary  transmission;  two  speeds  for- 
ward and  reverse;  bevel  gear  drive  with- 
out Cardan  joints;  pressed  steel  frame;  90 
inch  wheel  base;  2,150  pounds;  scats  four. 
$2,500. 

Grout  Touring  Car,  30-35  h.  p.;  four 
cylinder  vertical  motor  in  front,  4^x5; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  double  chain  drive; 
armored  wood  frame;  100  inch  wheelbase; 
2,300  pounds;  seats  ^ve. 
$2,500. 

Dorris  Touring  Car,  30  h.  p. ;  four  cylin- 
der vertical  motor  in  front,  45^x5;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  bevel  gear  drive;  pressed 
steel  frame;  loi  inch  wheelbase;  2,000 
pounds;  detachable  tonneau;  seats  five. 
$2,500. 

Dolson  Touring  Car,  45-50  h.  p.;  four 
cylinder  vertical  motor  in  front,  5x5;  slid- 
ing gear  transmission;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  no  inch  wheelbase; 
seats  five. 


$2,500. 

Pullman  Touring  Car,  30-35  h.  p.;  four 
cylinder  vertical  riiotor  in  front,  4j^x5; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  angle  steel  and 
wood  frame;  96  inch  wheelbase;  1,975 
pounds;  seats  six. 

$2,500. 

Wayne  Touring  Car,  35  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  4H^S'*  slid- 
ing gear  transmission;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  102  inch  wheel  base; 
2,000  pounds;  seats  five. 
$2,500. 

Ford  Touring  Car,  40  h.  p.;  six  cylinder 
vertical  motor  in  front,  4^/^x45^;  planetary 
transmission;  two  speeds  forward  and  re- 
verse; bevel  gear  drive;  pressed  steel 
frame;  114  inch  wheelbase;  2,000  pounds; 
seats  five. 

$2,500. 

Moline  Touring  Car,  30-35  h.  p.;  four 
cylinder  vertical  motor  in  front,  45^x5; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  no  inch  wheelbase; 
seats  five. 

$2,500. 

Berkshire  Touring  Car,  20-24  h.  p.;  four 
cylinder  vertical  motor  in  front,  4x4 J4; 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse;  double  side  chain  drive; 
pressed  steel  frame;  98  inch  wheel  base; 
1,800  potmds;  seats  five. 
$2,750. 

Acme  Touring  Car,  30  h.  p.;  four  cylin- 
der vertical  motor  in  front,  4x5;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  double  side  chain  drive; 
nickel  steel  frame;  102  inch  wheel  base; 
2,200  pounds;  seats  five. 
$2,800. 

Aerocar  Touring  Car,  24  h.  p.;  four  cyl- 
inder vertical  motor;  sliding  gear  trans- 
mission; three  speeds  forward  and  reverse; 
bevel  gear  drive;  pressed  steel  frame;  104 
inch  wheelbase;  2,000  pounds;  seats  five. 
$2,800. 

Cleveland  Touring  Car,  20  h.  p.;  four 
cylinder  vertical  motor  in  front,  3^x45^; 
sliding  gear  transmission;  four  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  98  inch  wheelbase; 
2,000  pounds;  seats  five. 
$3,000. 

Moon  Motor  Car  Co.,  30-35  h.  p.;  four 
cylinder  vertical  motor  in  froot,  45^x5; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  106  inch  wheelbase; 
2,400  pounds;  seats  five. 
$3,000. 

National  Runabout,  35-40  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  45^x5;  slid- 
ing gear  transmission;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  104  inch  wheelbase; 
2,500  pounds;  seats  five. 
$3,000. 

Marmon  Touring  Car.  26-30  h.  p.;  four 
cylinder  vertical  motor  in  front;  4^x4^; 
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planetary    transmission;    two    speeds    for- 
ward and  reverse;  bevel  gear  drive;  with- 
out Cardan  joints;  pressed  steel  frame;  90 
inch  wheelbase;  2,300  pounds;  seats  five. 
$3,000. 

Frayer-Miller  Touring  Car,  24  h.  p.; 
four  cylinder  motor  in  front,  4  i-i6x5>^; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  100  inch  wheelbase; 
2,000  pounds;  seats  five. 
$3,000. 

Rambler  Limousine,  35-40  h.  p.;  four 
cylinder  vertical  motor  longitudinally  un- 
der hood,  5x55/^ ;  sliding  gear  transmission ; 
three  speeds  forward  and  reverse;  double 
chain  drive;  pressed  steel  frame;  112  inch 
wheelbase;  2,900  pounds;  seats  five. 
$3,ooa 

Berkshire  Touring  Car,  30-35  h.  p.;  four 
cylinder  vertical  motor  in  front,  4^x554 ; 
sliding  gear  transmission;  three  speeds  for- 
ward and  reverse;  double  side  chain  drive; 
pressed  steel  frame;  115  inch  wheel  base; 
2,300  pounds;  seats  five. 
$3,250. 

Stoddard-Day  ton  Limousine,  30-35  h.p.; 
four  cylinder  vertical  motor  in  front; 
45^x5;  sHding  gear  transmission;  three 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  103  inch  wheel- 
base;  2,300  pounds;  seats  five. 
$3,500. 

Finch  "Limited"  Touring  Car,  50-60 
h.  p.;  six  cylinder  vertical  motor  in  front, 
4/^x5;  sliding  gear  transmission;  three 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  112  inch  wheel- 
base;  2,600  pounds;  seats  seven. 
$3,500. 

Rainier  Touring  Car,  22-28  h.  p.;  four 
cylinder  engine  in  front,  4x4^;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  bevel  gear  drive;  pressed  steel 
frame;  98  inch  wheelbase;  2,000  pounds; 
seats  five. 

$3,500. 

Cleveland  Touring  Car,  30-35  h.  p.;  four 
cylinder  vertical  motor  in  front,  4^4x5; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
steel  frame;  104  inch  wheelbase;  2,400 
pounds;  seats  five. 

$3,500. 

Ardsley  Touring  Car,  35-40  h.  p.;  four 
cylinder  vertical  motor  in  front,  4^x5^; 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse ;  bevel  gear  drive ;  pressed 
steel  frame;  100  inch  wheel  base;  2,250 
pounds;  seats  five. 

$3,500. 

Acme  Touring  Car,  40  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  4j^x5;  slid- 
ing gear  transmission;  four  speeds  for- 
ward and  reverse;  double  side  chain 
drive;  nickel  steel  frame;  114  inch  wheel 
base;  2,600  pounds;  seats  seven. 
$3,500. 

Wayne  Touring  Car,  50  h.  p.;  four  cyl- 

*  r  vertical  motor  in  front,  5/^x5 ;  sliding 

transmission;   three  speeds    forward 


and  reverse;  bevel  gear  drive;  pressed  steel 
frame;  114  inch  wheel  base;  2,800  pounds; 
seats  seven. 

$4,000. 

Rainier  Touring  Car.  30-35  h.  p.;  four 
cylinder  engine,  A%^SVk\  sliding  gear 
transmission;  three  speeds  forward  ^d 
one  reverse;  bevel  gear  drive;  pressed 
steel  frame;  104  inch  wheelbase;  2,400 
pounds;  seats  seven. 

$4,000. 

Frayer-Miller  Touring  Car,  36  h.  p.;  six 
cylinder  motor,  4  1-16x5^;  sliding  gear 
transmission;  four  speeds  forward  and  re- 
verse; bevel  gear  drive;  pressed  steel 
frame;  120  inch  wheelbase;  2,500  pounds; 
seats  five. 

$4,000. 

National  Touring  Car,  50-60  h.  p.;  six 
cylinder  vertical  motor  in  front;  454x5; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  121  inch  wheelbase; 
3,000  pounds;  seats  seven. 
$4,000. 

Welch  Touring  Car,  four  cylinder  ver- 
tical motor  in  front,  .45^x5;  individual 
clutch  transmission;  two  speeds  forward 
and  reverse;  bevel  gear  drive;  pressed  steel 
frame;  117  inch  wheelbase;  3,000  pounds; 
seats  fiw^ 

$4,250. 

Welch  Touring  Car;  four  cylinder  ver- 
tical motor  in  front,  4^x5;  individual 
clutch  transmission;  two  speeds  forward 
and  reverse ;  bevel  gear  drive ;  pressed  steel 
frame;  117  inch  wheelbase;  3,250  pounds; 
seats  seven. 

$4,500. 

Berkshire  Touring  Car,  45-50  h.  p.;  six 
cylinder  vertical  motor  in  front,  4?^x5^; 
sliding  gear  transmission;  three  speeds  for- 
ward and  reverse;  double  side  chain  drive; 
pressed  steel  frame;  130  inch  wheel  base; 
3,000  pounds;  scats  seven. 
$4,500. 

Lozier  Touring  Car,  35  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  4^x554; 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse;  double  side  chain  drive; 
pressed  steel  frame;  117  inch  wheel  base; 
seats  five. 

$5,000. 

Frayer-Miller  Limousine  Car,  36  h.  p.; 
six  cylinder  motor  in  front,  4  i-i6x5J^; 
sliding  gear  transmission;  four  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  I20  inch  wheelbase; 
3,000  pounds;  seats  five. 
$5,000. 

Welch  Limousine;  four  cylinder  ver- 
tical motor  in  front,  45^x5;  individual 
clutch  transmission;  two  speeds  forward 
and  reverse;  pressed  steel  frame;  117  inch 
wheelbase;  3,600  pounds;  seats  seven. 
$5,100. 

Delaunay- Belleville  Touring  Car, 20 h.p. ; 
four  cylinder  vertical  motor  in  front,  3^x5 ; 
sliding  gear  transmission;  four  speeds  for- 
ward and  reverse ;  chain  drive ;  steel  frame ; 
116  inch  wheelbase. 


$5,500. 

C.  G.  V.  Touring  Car,  20-25  h.  p.;  four 
cylinder  vertical  motor  in  front;  sliding 
gear  transmission ;  four  speeds  forward  and 
reverse. 

$5,500. 

De  Leon  Touring  Car,  35  h.  p. ;  four  cyl- 
inder vertical  motor  in  front,  4/^x5^ ;  slid- 
ing gear  transmission ;  four  speeds  forward 
and  reverse;  double  chain  drive;  pressed 
nickel  steel  frame;  118  inch  wheelbase; 
2450  pounds;  seats  seven. 
$5,500. 

Lozier  Touring  Car,  40  h.  p.;  four  c>'l- 
inder  vertical  motor  in  front,  4^^x554 ; 
sliding  gear  transmission;  four  speeds  for- 
ward and  reverse;  double  side  chain  drive; 
pressed  steel  frame;  117  inch  wheel  base; 
seats  seven. 

$6,000. 

Delaunay-Belleyille  Touring  Car,  24 h. p.; 
four  cylinder  vertical  motor  in  front,  4x5; 
sliding  gear  transmission ;  four  speeds  for- 
ward and  reverse;  chain  drive;  pressed 
steel  frame;  119  inch  wheelbase, 
$6,000. 

Richard-Brasier  Touring  Car,  15-25  h.  p.; 
four  cylinder  vertical  motor  in  front, 
90x120  mm.;  sliding  gear  transmission; 
three  speeds  forward  and  reverse;  bevd 
gear  drive. 

$6,000. 

National  Limousine,  50-60  h.  p.;  six  cyl- 
inder vertical  motor  in  front,  43^x5;  slid- 
ing gear  transmission;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  121  inch  wheelbase; 
3,100  pounds;  seats  seven. 
$6,500. 

Aster  Limousine,  40  h.  p. ;  four  cylinder 
vertical  motor  in  front,  4^x5^;  sliding 
gear  transmission ;  four  speeds  forward  and 
reverse;  chain  drive;  pressed  steel  frame; 
117  inch  wheelbase;  2,900  pounds;  detach- 
able limousine ;  seats  five. 
$6,500. 

American  Napier  Touring  Car,  45  h.  p.; 
four  cylinder  vertical  engine  in  front,  5x5; 
sliding  gear  transmission;  three  speeds  for- 
ward and  reverse;  shaft  drive;  pressed 
nickel  steel  frame;  119  inch  wheelbase; 
2,800  pounds;  seats  five. 
$6,500. 

Hotchkiss  Touring  Car,  35  h.  p. ;  four 
cylinder  vertical  motor  in  front,  45^x4^^; 
sliding  gear  transmission;  four  speed> 
forward  and  reverse;  bevel  gear  drive, 
pressed  nickel  steel  frame;  120  inch  wheel- 
base  ;  2,300  pounds ;  seats  seven. 
$6,500. 

American  Peugeot  Touring  Car,  18- 
24  h.  p.;  four  cylinder  vertical  motor  in 
front,  105x106  mm.;  sliding  gear  trans- 
mission; four  speeds  forward  and  reverse; 
chain  drive;  pressed  steel  frame;  \2c 
inch  wheel  base;  2,400  pounds. 
$6,800. 

Mors  Landaulet,  14-20  h.  p.;  four  cylin- 
der vertical  motor  in  front;  sliding  gear 
transmission;  four  speeds  forward  and  re- 
verse;   chain   drive;   pressed   steel    frame. 
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no    inch    wheelbase;   2,700   pounds;    seats 
seven. 

$7,000. 
C.   G.  V.  Touring  Car,  30-35  h.  p.;  four 
cylinder    vertical   motor   in   front;    sliding 
sear  transmission ;  four  speeds  forward  and 
reverse;  2,100  pounds. 

$7,500. 
Martini  Touring  Car,  20-24  h.  p.;  four 
cylinder  vertical  motor  in  front,  100x130 
mm. ;  sliding  gear  transmission ;  four 
speeds  forward  and  reverse;  chain  drive; 
pressed  steel  frame;  no  inch  wheelbase; 
2,200  pounds;  seats  five. 

$7,500.   > 
American  Mercedes  Touring  Car,  45  h. 
p.;    four   cylinder  vertical  motor  in  front, 
120x150   mm.;   sliding  gear    transmission; 
four   speeds  forward  and  reverse;  double 
side  chain  drive;  pressed  steel  frame;  127 
inch  wheelbase ;  2,600  pounds ;  seats  seven. 
$73oo. 
Richard-Brasier  Touring  Car,  25-36  h.  p. ; 
four    cylinder    vertical    motor    in     front; 
112x130  mm.;  sliding    gear    transmission; 
chain  drive. 

$7,800. 
Delaunay-Belleville  Touring   Car,   40  h. 
p.;   four  cylinder  vertical  motor  in  front, 
5x5}^;    sliding    gear    transmission;     four 
speeds  forward  and  reverse;  chain  drive; 
pressed  steel  frame;  122  inch  wheelbase. 
$8,000. 
American  Napier  Touring  Car,  60  h.  p.; 
six  cylinder  vertical  motor  in  front,  5x5; 
sliding    gear    transmission;    three    speeds 
forward  and  reverse;  shaft  drive;  pressed 
nickel   steel    frame;    119   inch   wheelbase; 
2,900  pounds ;  seats  seven. 
$8,500. 
C  G.  V.  Touring  Car,  50  h.  p. ;  four  cyl- 
inder vertical  motor  in  front;  sliding  gear 
transmission;  four  speeds  forward  and  re- 
verse; 2,300  pounds. 

$9,000. 
Mors  Limousine,  24-32  h.  p.;  four  cylin- 
der vertical    motor    in  front;  sliding  gear 
transmission;  four  speeds  forward  and  re- 
verse; chain  drive;  pressed  steel  frame;  116 
inch  wheelbase;  3,000  pounds;  seats  six. 
$9,000. 
American  Peugeot  Touring  Car,  30-40 
h.  p.;    four    cylinder    vertical    motor    in 
front,    130x120    mm.;    sliding  gear   trans- 
mission;   four    speeds    forward    and    re- 
verse; chain  drive;  pressed  steel  frame; 
120  inch  wheel  base;  2,600  pounds. 
,  $9,500. 

Martini  Touring  Car,  30-40  h.  p.;  four 
cylinder  vertical  motor  in  front,  125x140 
mm.;  sliding  gear  transmission;  four 
speeds  forward  and  reverse;  chain  drive; 
pressed  steel  frame;  116  inch  wheelbase; 
2,700  pounds ;  seats  seven. 
$10,000. 
C.  G.  V.  Touring  Car,  75  h.  p. ;  four  cyl- 
inder vertical  motor  in  front;  sliding  gear 
transmission ;  four  speeds  forward  and  re- 
verse; chain  drive;  nickel  steel  and  pressed 
wood  frame;  2.500  pounds. 


$10,500. 
Mors  Touring  Car,  40-52  h.  p. ;  four  cyl- 
inder vertical  motor  in  front;  sliding  gear 
transmission;  four  speeds  forward 'and  re- 
verse; chain  drive;  pressed  steel  frame; 
108  inch  wheelbase ;  2,800  pounds ;  seats  six. 

$10,900. 
Richard-Brasier  Touring  Car,  50-60  h.  p. ; 
four  cylinder  vertical  motor  in  front, 
130x140  mm.;  sliding  gear  transmission; 
four  speeds  forward  and  reverse;  chain 
drive. 

STEAM  CARS. 

$2,250. 

The  Lane  Steam  Touring  Car,  15  h.  p.; 
two  cylinder  engine  under  front  footboard, 
3^  and  5^x35^;  throtde  speed  adjuster; 
chain  drive;  steel  frame;  97  inch  wheel- 
base  ;  2,300  pounds ;  seats  five. 
$2,800 

White  Steam  Touring  Car,  15  h.  p. ;  com- 
pound motor  in  front;  tubular  semi-float 
boiler;  two  speed  gear;  bevel  gear  drive; 
seats  five. 

$5,000. 

Johnson  Service  Company  Limousine^ 
Steam  Car,  30  h.  p.;  four  cylinder  vertical 
engine  in  front,  4^4x4;  throtde  speed  con- 
trol ;  bevel  gear  drive ;  pressed  steel  frame ; 
112  inch  wheelbase;  3,250  pounds;  seats 
eight. 

COMMERCIAL   VEHICLES. 
$1,400. 

Maxwell  Delivery  Wagon,  16-20  h.  p.; 
two  cylinder  horizontal  opposed  motor  in 
front,  5x5 ;  sliding  gear  transmission ;  three 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  85  inch  wheel- 
base;  weight,  1,700  pounds;  capacity,  1,000 
pounds. 

$1,400. 

Rapid  Small  Delivery  Wagon,  18-22 
h.  p.;  two  cylinder  horizontal  opposed  mo- 
tor under  body,  5x5;  planetary  transmis- 
sion; two  speeds  forward  and  reverse; 
double  chain  drive;  angular  steel  frame; 
86  inch  wheelbase;  weight,  2,200  pounds; 
capacity,  2,000  pounds. 

$1,800. 

Rapid  Large  Delivery  Wagon,  18-22 
h.  p.;  two  cylinder  horizontal  opposed  mo- 
tor under  body,  5x5;  planetary  transmis- 
sion; two  speeds  forward  and  reverse; 
double  side  chain  drive;  angular  steel 
frame;  90  inch  wheelbase;  weight,  2,450 
pounds;  capacity,  3,000  pounds. 
$2,000. 

Logan  Truck,  30  h.  p.;  two  cylinder 
horizontal  opposed  motor  under  body, 
5j4x6;  sliding  gear  transmission;  two 
speeds  forward  and  reverse;  double  side 
chain  drive;  angle  steel  frame;  100  inch 
wheelbase;  weight,  2,500  pounds;  capacity, 
2  tons. 

$2,200. 

Rapid  Sight-Seeing  Vehicle,  18-22  h.  p.; 
two  cylinder  horizontal  opposed  motor  un- 
der body,  5x5;  planetary  transmission;  two 
speeds  forward  and  reverse;  double  side 
chain  drive;  angular  steel  frame;  iii  inch 
wheelbase;  weight,  2,800  pounds;  capacity, 
20  passengers. 


$3,000. 

Auto-Car  Equipment  Company's  Hotel 
Electric  Omnibus,  15  h.  p.;  two  Westing- 
house  motors;  44  cells  Exide  batteries; 
direct  drive  to  rear  wheels;  double  chain; 
armored  wood  frame;  95  inch  wheelbase; 
weight,  5,500  pounds;  capacity,  16  pas- 
sengers. 

$3,000. 

Commercial  Motor  Car  Company's 
Truck,  30  h.  p.;  four  cylinder  horizontal 
opposed  motor  under  footboard,  4>4x5; 
internally  engaged  gear  transmission;  three 
speeds  forwards  and  reverse;  chain  drive; 
channel  iron  frame;  108  inch  wheelbase; 
weight,  4,000  pounds;  capacity,  3  tons. 

$3,200. 

Knox  Motor  Truck  Company  Express 
Wagon,  24  h.  p.;  two  cylinder  horizontal 
opposed  motor  on  subframe  under  body, 
6x7;  sliding  spur  gear  transmission;  three 
speeds  forward  and  reverse;  spur  gear 
drive;  channel  steel  frame;  114  inch  wheel- 
base;  weight,  6,000  pounds. 
.  $3,500. 

Auto-Car  Equipment  Company  Passen- 
ger Wagonette,  34  h.  p. ;  four  cylinder  ver- 
tical motor  in  front,  4j4x5;  sliding  gear 
transmission;  three  speeds  forward  and 
reverse;  double  chain  drive;  angle  iron 
frame;  120  inch  wheelbase;  weight,  3,500 
pounds;* capacity,  16  persons. 
$S,ooo. 

The  Iroquois  Stage,  16  h.  p.;  four  cylin- 
der vertical  motor  in  front,  6x6;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  double  chain  drive;  64  inch 
wheelbase;  weight,  7,500  pounds;  capacity, 
17  passengers. 


Madison  Square  Garden  Show. 

GASOLINE  CARS. 
$400. 

Waltham  Runabout,  4  h.  p. ;  one  cylinder 
vertical  motor  in  rear,  3^MJ4;  friction 
transmission;  double  chain  drive;  hickory 
frame;  80  inch  wheelbase;  525  pounds; 
seats  two. 

$650. 

Northern  Runabout,  7  h.  p. ;  one  cylinder 
horizontal  under  body,  4^x6;  planetary 
transmission;  two  speeds  forward  and  re- 
verse; chain  drive;  angle  steel  frame;  70 
inch  wheelbase;  1,000  pounds;  seats  two. 
$650. 

Oldsmobile  Runabout,  7  h.  p.;  one  cylin- 
der horizontal  motor  in  front,  5x6;  plane- 
tary transmission;  two  speeds  forward  and 
reverse;  chain  drive;  pressed  steel  frame; 
66  inch  wheelbase;  1,200  pounds;  seats  two. 
$900. 

Pierce  Great  Arrow  Stanhope;  one  cyl- 
inder motor,  3  15-16x4  5-16 ;  planetary 
transmission;  two  speeds  forward  and  re- 
verse; tubular  steel  frame;  70  inch  wheel - 
base;  1,250  pounds;  seats  two. 
$1,000. 

Autocar  Runabout,  12  h.  p.;  two  cylinder 
horizontal  opposed  motor  in  front,  4x4; 
sliding    gear    transmission ;    three    speeds 
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forward  and  reverse;  bevel  gear  drive;  76 
inch  wheelbase;  1,300  pounds;  scats  two. 
$1,000. 
Buick  Runabout,  22  h.  p.;  two  cylinder 
horizontal     opposed     motor    under    body, 
4/4x5;  planetary  transmission;  two  speeds 
forward   and   reverse;   chain   drive;   angle 
steel  frame;  87  inch  wheelbase;  1,400  lbs. 
$900. 
Pope-Tribune   Touring   Car,   12   h.   p.; 
two    cylinder    vertical    motor    in    front; 
sliding  gear   transmission;   three   speeds 
forward  and  reverse;   bevel   gear  drive; 
angle  steel   frame;  85  inch  wheel  base; 
1,500  pounds;  seats  four. 
$1,250. 
Buick  Touring  Car,  22  h.  p. ;  two  cylinder 
horizontal   opposed   under   body;   4^x5; 
planetary    transmission;    two    speeds    for- 
ward and  reverse;  chain  drive,  angle  steel 
frame;  87  inch  wheel  base;  1,800  pounds. 
$1,250. 
Stevens-Duryea   Combination,  7  h.  p.; 
two  cylinder  horizontal  opposed  motor; 
individual     clutch     transmission;     three 
speeds  forward  and  reverse;  chain  drive; 
69  inch  wheel  base;  1,350  pounds;  seats 
four. 

$1,250. 
Oldsmobile  Two  Cycle  Touring  Car,  20- 
24  h.  p.;  two  cylinder,  vertical  engine  in 
front;    5x5;    sliding    gear    transmission; 
three  speeds  forward  and  reverse;  bevel 
gear  drive;  pressed  steel  frame;  102  inch 
wheel  base;  2,000  pounds;  seats  four. 
$1,400. 
Franklin  Stanhope,  12  h.  p.;  four  cylin- 
der  vertical    motor    in    front;    planetary 
transmission;  two  speeds  forward  and  re- 
verse;   chain    drive;    wooden    frame;    81 
inch  wheel  base;  1,100  pounds;  seats  two. 
$1400. 
Knox  Runabout,  14-16  h.  p.;  two  cylin- 
der   opposed    motor    under    body,    5x6; 
planetary  transmission;  two  speeds  for- 
ward and  reverse;  single  chain  drive;  an- 
gle iron  frame;  81  inch  wheel  base;  1,600 
pounds;  seats  two. 

$1,600. 
Pope-Hartford  Touring  Car,   18  h.  p.; 
two  cylinder  horizontal  opposed  motor  in 
front;    sliding    gear    transmission;    three 
speeds  forward  and  reverse;  bevel  gear 
drive;  armored  oak  frame;  88  inch  wheel 
base;  2,000  pounds;  seats  five. 
$1,600. 
Waltham  Runabout,  16  h.  p.;  four  cylin- 
der vertical    motor   in   front,   3^x4    1-3; 
sliding   gear   transmission;   three   speeds 
forward   and   reverse;   bevel   gear  drive; 
pressed  steel  frame;  82  inch  wheel  base; 
1,300  pouhds;  seats  two. 
$1,750. 
Columbia    Touring    Car,    18   h.    p.;    two 
cylinder    horizontal    opposed    motor    in 
front,   5^4/^;   sliding  gear  transmission; 
three  speeds  forward  and  reverse;  bevel 
gear  drive;  pressed  steel  frame;  90  inch 
wheel  base;  1,800  pounds;  seats  five. 
$1,800. 
Autocar  Touring  Car,   16-20  h.  p.;   four 
nder    vertical    motor    in    front,    3^x4; 
ling    gear    transmission;    three    speeds 
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forward  and  reverse;  tevel  gear  drive;  ar- 
mored   wood    and    steel    frame;     96    inch 
wheel  base;  1,900  pounds;  seats  four. 
^  $1,800. 

Franklin  Touring  Car,  12  h.  p. ;  four  cyl- 
inder vertical  motor  in  front;  shding  gear 
transmission;  three  speeds  forward  and  re- 
verse; bevel  gear  drive;  wood  sill  frame; 
88  inch  wheel  base;  1,300  pounds;  seats 
five. 

$i3oo. 
Northern  Touring  Car,  20  h.  p. ;  two  cyl- 
inder    horizontal    opposed    motor    under 
hood.  51/2x5%;  planetary  transmission;  two 
speeds    forward    and    reverse;    bevel    gear 
drive;   angle  steel  frame;    106  inch  wheel 
base ;  2,000  pounds ;  seats  five. 
$1,900. 
Knox  Touring  Car,  14-16  h.  p.;  two  cyl- 
inder    horizontal     opposed    motor    under 
body,    5x6;    planetary    transmission;    two 
speeds  forward  and   reverse;   single  chain 
drive;    angle   iron    frame;   87   inch   wheel 
base;  1,950  pounds;  seats  four. 
$2,000. 
Waltham   Touring   Car,   20   h.   p.;   four  . 
cylinder    vertical    motor    in    front,   4x4^; 
sliding  gear  transmission ;  three  speeds  for- 
ward   and    reverse;    bevel    gear     drive; 
pressed  steel  frame;  96  inch  wheel  base; 
1,800  pounds;  seats  five. 
$2,250. 
Oldsmobile   Touring    Car,   26-28   h.   p.; 
four     cylinder    vertical     motor    in    front, 
4J4x4^;   sliding  gear  transmission;   three 
speeds    forward   and    reverse;   bevel   gear 
drive;  pressed  steel  frame;  106  inch  wheel 
base;  2,300  pounds;  seats  five. 
$2,250. 
Haynes  Touring  Car,  30  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  454^5;  slid- 
ing gear   transmission;   three   speeds   for- 
ward   and     reverse;     bevel     gear    drive; 
pressed  steel  frame;  97  inch  wheel  base; 
2,250  pounds;  seats  five. 
$2,250. 
Waltham  Touring  Car,  20  h.  p. ;  four  cyl- 
inder vertical  motor  in  front,  4x4%',  slid- 
ing  gear   transmission;   three   speeds   for- 
ward    and     reverse;     bevel    gear    drive; 
pressed  steel  frame;  96  inch  wheel  base; 
I, '850  pounds;  seats  five. 
$2,500. 
Winton  Touring  Car,  30  h.  p.;  four  cyl- 
inder vertical  motor   in   front,  4>4x5;   in- 
dividual   clutch    transmission;    two    speeds 
forward    and    reverse;    bevel    gear    drive; 
channel    section   pressed    steel   frame;    102 
inch  wheel  base;  seats  five. 
$2,500. 
Cadillac  Touring  Car,  30  h.  p.;  four  cyl- 
inder vertical  motor  in  front ;  4^x5 :  plane- 
tary  transmission;    three    speeds    forward 
and  reverse ;  bevel  gear  drive ;  pressed  steel 
frame;  98  inch  wheel  base;  2,400  pounds; 
seats  five. 

$2,500. 
Buick  Touring  Car,  30-35  h.  p. ;  four  cyl- 
inder vertical  motor  in  front,  45^x45^; 
sliding  gear  transmission ;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive;  rollod 
pressed  steel  frame;  100  inch  wheel  base; 
2.000  pounds;  seats  five. 
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$2,500. 
Pope-Hartford  Touring  Car,  20-25  h.  p.; 
four  cylinder  vertical  motor  in  front;  slid- 
ing gear   transmission;   three   speeds  for- 
ward and   reverse;   bevel  gear  drive;  ar- 
mored  oak    frame;    98   inch   wheel    base; 
2,250  pounds;  seats  five. 
$2,500. 
Stevens-Duryea  Touring  Car,   20  h.  p., 
four  cylinder  vertical  motor  in  front;  slid- 
ing gear   transmission;   three   speeds  for- 
ward    and     reverse;     bevel    gear    drive; 
pressed  steel  frame;  90  inch  wheel  base; 
1,700  pounds;  seats  five. 
$2,500. 
Cadillac  Touring   Car,   30  h.    p.;   four 
cylinder  vertical  motor  in  front,  4^^x5; 
planetary  transmission;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive;  I03 
inch  wheel  base;  2,400  pounds;  seats  five. 
$2,500. 
Reo  Touring  Car,  24  h.  p.;  four  cylin- 
der vertical  motor  in  front,  45<2X4^;  slid- 
ing gear  transmission;  three  speeds  for- 
ward   and    reverse;     bevel     gear     drive; 
pressed  steel  frame;  100  inch  wheel  base; 
2,000  pounds;  seats  five. 
$2,600. 
Autocar  Touring  Car,  24  h.  p. ;  four  cyl- 
inder vertical  motor  in  front,  4x4^;  slid- 
ing gear   transmission;   three   speeds  for- 
ward and   reverse;   bevel  gear   drive;  ar- 
mored  wood  and   steel    frame;     100  indi 
wheel  base;  2,475  pounds;  seats  five 
$2,800. 
Franklin  Touring  Car,  12  h.  p. ;  four  cjd- 
inder  vertical  motor  in  front;  sliding  gear 
transmission ;  three  speeds  forward  and  re- 
verse;  bevel   gear   drive;    100   inch   whcc! 
base;  wood  sill  frame;  i3oo  pounds;  seats 
five. 

$3,000. 
Columbia  Touring  Car,  24-28  h.  p.;  fonr 
cylinder  vertical  motor  in  front,  4X4^4; 
sliding   gear   transmission;   three    speeds 
forward  and  reverse;   bevel   gear   drive; 
pressed  steel  frame;  98  inch  wheel  base; 
2,100  pounds;  seats  fivt. 
$3,000. 
Locomobile    Touring   Car,    15-20    h.   p.; 
four  cylinder  vertical  motor  in  front,  3^^ 
4J4;     sliding    gear    transmission;     three 
speeds  forward  and  reverse;  double  side 
chain  drive;  pressed  steel  frame;  93  inch 
wheel  base;  2,000  pounds;  seats  five. 
$3,000. 
Northern  Touring  Car,  30  h.   p.;  four 
cylinder  vertical  motor  in  front,   454x5; 
sliding   gear   transmission;    three    speeds 
forward  and  reverse;   bevel   gear   drive; 
angle  steel  frame;   112  inch  wheel' base; 
2,250  pounds;  seats  five. 
$3*300. 
Stevens-Duryea    Limousine,   20    h.   p.; 
four    cylinder   vertical    motor   in    front; 
sliding  gear  transmission;   three    speeds 
forward  and  reverse;   bevel   gear   drive: 
seats  four. 

$3,500. 

Haynes   Touring   Car,    50   h.    p.;   four 

cylinder  vertical  motor  in  front,   sM^^ 

sliding   gear   transmission;   three   speeds 

forward  and  reveVse;   bevel   gear  drive; 
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pressed  steel  frame;  108  inch  wheel  base; 
2,750  pounds;  seats  seven. 
$3,500. 

Royal  Touring  Car,  40  h.  p.;  four  cylin- 
der vertical  motor  in  front,  5x55^;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  bevel  gear  drive;  pressed 
steel  frame;  no  inch  wheel  base;  2,700 
pounds;  seats  five. 

$3,500. 

Thomas  Touring  Car,  50  h.  p.;  four 
cylinder  vertical  motor  in  front,  55^x5^; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  chain  drive;  pressed 
steel  frame;  117  inch  wheel  base;  3,100 
pounds;   seats  seven. 

$3,700. 

Decauville  Touring  Car,  12-16  h.  p. ;  four 
cylinder  vertical  motor  in  front,  90x105 
mm.;  sliding  gear  transmission;  three 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  96  inch  wheel 
base;  body  extra. 

$3,750. 

Cadillac  Touring  Car,  40  h.  p.;  four 
cylinder  vertical  motor  in  front,  5x5; 
planetary  transmission;  tbree  speeds  for- 
ward and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  no  inch  wheel  base; 
3,000  pounds;  seats  five. 
$3,750. 

Peerless  Touring  Car,  30  h.  p.;  four 
cylinder  vertical  motor  in  front;  4j4x5; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  107  inch  wheel  base; 
2,600  pounds;  seats  five. 

$3,750. 

Cadillac  Touring  Car,  40  h.  p.;  four 
cylinder  vertical  motor  in  front,  5x5; 
planetary  transmission;  three  speeds  for- 
ward and  reverse;  bevel  gear  drive;  no 
inch  wheel  base;  3,000  pounds;  seats 
five;  body  extra. 

$4,000. 

Pierce  Great  Arrow  Touring  Car,  28- 
32  h.  p.;  four  cylinder  vertical  engine  in 
front,  4l4^H'f  sliding  gear  transmission; 
three  speeds  forward  and  reverse;  bevel 
gear  drive;  pressed  steel  frame;  107  inch 
wheel  base;  2,700  pounds. 
$4,000. 

Packard  Touring  Car,  24  h.  p.;  four 
cylinder  vertical  motor  in  front,  45^x5>l; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  119  inch  wheel  base; 
2,800  pounds;  seats  five. 
$4,000. 

Knox  Touring  Car,  35-40  h.  p.;  four 
cylinder  vertical  motor  in  front,  4KX5J/2; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  bevel  gear  to  two 
side  chains  drive;  pressed  steel  frame; 
112  inch  wheel  base;  seats  seven.  With 
limousine  body,  $5,000;  seats  six. 
$4,000. 

Franklin  Touring  Car,  30  h.  p.;  six 
cylinder  vertical  motor  in  front;  sliding 
gear  transmission;  three  speeds  forward 
and    reverse;    bevel    gear   drive;    wooden 


frame;  119  inch  wheel  base;  2,400  pounds; 
seats  five. 

$4,000. 
^  Thomas  Semi-Limousine,  50  h.  p.;  four 
cylinder  vertical  motor  in  front,  5}ixSl^; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  chain  drives;  pressed 
steel  frame;  117  inch  wheel  base;  3,300 
pounds;  seats  seven. 

$4,000. 
Walter  Side  Entrance  Phaeton,  40 
h.  p.;  four  cylinder  vertical  motor  in 
front,  5x5^^;  double  sliding  gear  trans- 
mission; three  speeds  forward  and  re- 
verse; bevel  gear  drive;  pressed  steel 
frame;  3,000  pounds;  seats  seven. 

$4,250. 
Steams  Touring  Car,  40-45  h.  p.;  four 
cylinder  vertical  motor  in  front;  sliding 
gear  transmission;  four  speeds  forward 
and  reverse;  side  chain  drive;  pressed 
steel  frame;  118  inch  wheel  base;  3,000 
pounds;  seats  five. 

$4,400. 
Decauville  Touring  Car,  16-20  h.  p.; 
four  cylinder  vertical  motor  in  front, 
98x105  mm.;  sliding  gear  transmission; 
three  speeds  forward  and  reverse;  bevel 
gear  drive;  pressed  steel  frame;  106  inch 
wheel   base;   body   extra. 

$4,500. 
Thomas  Limousine,  50  h.  p.;  four  cyl- 
inder motor  in  front,  5>4x55^;  sliding 
gear  transmission;  four  speeds  forward 
and  reverse;  chain  drive;  pressed  steel 
frame;  117  inch  wheel  base;  3,400  pounds; 
seats  seven. 

$4,500: 
Apperson  Touring  Car,  40-45  h.  p.;  four 
cylinder  vertical  motor  in  front,  5x5; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  double  chain  drive; 
pressed  steel  frame;  114  inch  wheel  base; 
2,800  pounds;  seats  seven. 

$4,500. 
Columbia  Touring  Car,  40-45  h.  p.; 
four  cylinder  vertical  motor  in  front,  5x5; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  double  chain  drive; 
pressed  steel  frame;  108  inch  wheel  base; 
3,000  pounds ;  seats  five. 

$4,600. 
Thomas  Landaulet,  50  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  5^x5J/^; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  chain  drive;  pressed 
steel  frame;  117  inch  wheel  base;  3,300 
pounds;  seats  seven. 

$4,700. 
Walter  Limousine,  40  h.  p.;  four  cylin- 
der vertical  motor  in  front,  5x5^/2;  double 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  3,500  pounds;  seats 
seven. 

$5,000. 
Walter  Touring  Car,  50  h.  p.;  four 
cylinder  vertical  motor  in  front,  55^x6; 
double  sliding  gear  transmission;  three 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  2,800  pounds. 


$5,000. 
Royal  Limousine,  40  h.  p.;  four  cylin- 
der vertical  motor  in  front,  5x5^;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  bevel  gear  drive;  pressed 
steel  frame;  no  inch  wheel  base;  2,900 
pounds;  seats  seven. 

$5,000. 
Royal  Landaulet,  40  h.  p.;  four  cylin- 
der vertical  motor  in  front,  5x5 J^;  sliding 
gear  transmission;  three  speeds  forward 
and  reverse;  bevel  gear  drive;  pressed 
steel  frame;  no  inch  wheel  base;  2,900 
pounds;  seats  seven. 

$5,000. 
Lgcomobile  Touring  Car,  30-35  h.  p.; 
four  cylinder  vertical  motor  in  front, 
4/^x55<2;  sliding  gear  transmission;  three 
speeds  forward  and  reverse;  double  side 
chain  drive;  pressed  steel  frame;  106  inch 
wheel  base;  2,900  pounds;  seats  seven. 

$5,000. 
Smith  &  Mabley's  Simplex  Touring 
Car,  30  h.  p.;  four  cylinder  vertical  motor 
in  front;  sliding  gear  transmission;  four 
speeds  forward  and  reverse;  double  chain 
drive;  pressed  steel  frame;  112  inch  wheel 
base;  2,100  pounds;  body  extra. 

$5,000. 
Pierce  Great  Arrow  Victoria,  40-45  h. 
p.;  four  cylinder  vertical  engine  in  front; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  109  inch  wheel  base; 
3,100  pounds. 

$5,000. 
Peerless  Touring  Car,  45  h.  p.;  four 
cylinder  vertical  motor  in  front,  S^ixsH't 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  113  inch  wheel  base; 
2,900  pounds;  seats  five. 

$5,400. 
Renault  Touring  Car,  20-30  h.  p.;  four 
cylinder  vertical  motor  in  front;  sliding 
gear   transmission;    double    chain    drive; 
pressed  steel  frame;  body  extra. 

$5,750. 
Clement-Bayard  Touring  Car,  24  h.  p.; 
four  cylinder  vertical  motor  in  front; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  bevel  gear  drive; 
pressed  steel  frame;  no  inch  wheel  base; 
body  extra;  seats  five. 

$5,850. 
Decauville  Touring  Car,  24-28  h.  p.; 
four  cylinder  vertical  motor  in  front, 
115x115  mm.;  sliding  gear  transmission; 
three  speeds  forward  and  reverse;  bevel 
gear  drive;  steel  frame;  no  inch  wheel 
base;  body  extra. 

$5,900. 
Leon  Bollee  Touring  Car,  251  h.  p.; 
four  cylinder  vertical  motor  in  front; 
sliding  gear  transmission;  five  speeds  for- 
ward and  reverse;  double  side  chain 
drive;  120  inch  wheel  base;  2,400  pounds; 
body  extra. 

$6,000. 
Darracq  Double  Phaeton,  20-32  h.  p.; 
four    cylinder    vertical    motor    in    front; 
1 12x120    mm.;    sliding    gear    transmission; 
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three  speeds  forward  and  reverse;  bevel 
gear  drive;  pressed  steel  frame;  I20  inch 
wheel  base;  2,300  pounds;  seats  five. 
$6,000. 
Matheson  Touring  Car,  40-45  h.  p.; 
four  cylinder  vertical  motor  in  front,  5x6; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  two  chain  drive; 
pressed  nickel  steel  frame;  112  inch  wheel 
base;  2,960  pounds;  seats  seven. 

$6,750. 

Decauville  Touring  Car,  30-35  h.  p.; 
four  cylinder  vertical  motor  in  front, 
128x130  mm.;  sliding  gear  transmission; 
four  speeds  forward  and  reverse;  side 
chain  drive;  125  inch  wheel  base;' body 
extra. 

$7,000. 

Fiat  Touring  Car,  20  h.  p.;  four  cylin- 
der vertical  motor  in  front,  105x130 
mm.;  sliding  gear  transmission;  four 
speeds  forward  and  reverse;  bevel  gear 
drive;  pressed  steel  frame;  129  inch  wheel 
base;  2,300  pounds;  seats  five. 
$7,250. 

Clement-Bayard  Touring  Car,  30  h.  p.; 
four  cylinder  vertical  motor  in  front; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  chain  drive;  pressed 
steel  frame;  no  inch  wheel  base;  seats 
five. 

$7,500. 

Matheson  Touring  Car,  60-65  h.  p.;  four 
cylinder  vertical  motor  in  front,  6x6; 
sliding  gear  transmission;  three  speeds 
forward  and  reverse;  two  chain  drive; 
pressed  nickel  steel  frame;  118  inch  wheel 
base;  3,160  pounds;  seats  seven. 
$7,500. 

Rochet-Schneider,  18-22  h.  p.;  four  cyl- 
inder vertical  motor  in  front,  100x140 
mm.;  sliding  gear  transmission;  three 
speeds  forward  and  reverse;  Cardan 
drive;  pressed  steel  frame;  no  inch  wheel 
base ;  1,800  pounds ;  seats  seven. 
$7,800. 

Panhard  Touring  Car,  35  h.  p.;  four 
cylinder  vertical  motor  in  front;  sliding 
gear  transmission;  double  chain  drive; 
four  speeds  forward  and  reverse;  armored 
wood  and  steel  reinforced  frame;  body 
extra. 

$8,000. 

Darracq  Double  Phaeton,  40-60  h.  p.; 
four  cylinder  vertical  motor  in  front, 
130x130  mm.;  sliding  gear  transmission; 
three  speeds  forward  and  reverse;  bevel 
gear  drive;  pressed  steel  frame;  125  inch 
wheel  base;  2,650  pounds;  seats  five. 
$8,000. 

English  Daimler  Touring  Car,  28-36  h. 
p.;  four  cylinder  vertical  motor  in  front, 
110x150  mm.;  sliding  gear  transmission; 
four  speeds  forward  and  reverse;  double 
chain  drive;  pressed  steel  frame;  104  inch 
wheel  base;  2,550  pounds,  seats  five. 
$8400. 

Mercedes  Touring  Car,  35  h.  p.;  four 
cylinder  vertical  motor  in  front;  sliding 
gear  transmission;   four   speeds   forward 

id  reverse;  double  chain  drive;  pressed 


steel  frame;  133  inch  wheel  base;  2,300 
pounds;  body  extra. 

$8,750. 

Clement-Bayard  Touring  Car,  45  h.  p.; 
four  cylinder  vertical  motor  in  front; 
sliding  gear  transmission;  four  speeds 
forward  and  reverse;  chain  drive;  120 
inch  wheel  base;  seats  seven. 
$8,800. 

Leon  Bollee  Touring  Car,  45  h.  p.;  four 
cylinder  vertical  motor  in  front;  sliding 
gear  transmission;  five  speeds  forward 
and    reverse;   double   side    chain   drives; 

120  inch  wheel  base;  9,200  pounds;  body 
extra. 

$9,000. 

Rochet-Schneider  Touring  Car,  30-35 
h.  p.;  four  cylinder  vertical  motor  in 
front,  120x120  mm.;  four  speeds  forward 
and  reverse;  chain  drive;  pressed  steel 
frame;  116  inch  wheel  base;  2,200  pounds; 
seats  seven. 

$9,000. 

Fiat  Touring  Car,  35  h.  p.;  four  cylin- 
der vertical  motor  in  front,  125x150 
mm.;  sliding  gear  transmission;  four 
speeds  forward  and  reverse;  double  chain 
drive;  pressed  steel  frame;  131  inch  wheel 
base;  2,570  pounds;  seats  seven. 
$11,000. 

Rochet-Schneider  Touring  Car,  40-50 
h.  p.;  four  cylinder  vertical  motor  in 
front,  140x140  mm.;  sliding  gear  trans- 
mission; four  speeds  forward  and  re- 
verse; chain  drives;  pressed  steel  frame; 

121  inch  wheel  base;  2,400  pounds;  seats 
seven. 

$12,000. 
Fiat  Touring  Car,  50  h.  p. ;  four  cylinder 
vertical  motor  in  front,  145x160  mm. ;  slid- 
ing gear  transmission ;  four  speeds  forward 
and  reverse;  double  chain  drive;  pressed 
steel  frame;  134  inch  wheelbase;  2,966 
pounds ;  seats  nine. 

ELECTRIC    PLEASURE   VEHICLES. 
$900. 

Electric  Vehicle  Company's  Runabout; 
motor  on  rear  axle;  twenty  cell  Exide 
battery. 

$1,350. 

Electric  Vehicle  Company's  Phaeton; 
motor  on  rear  wheel;  twenty- four  cells; 
seats  two. 

$3,200. 

Cantano  Electric  Tractor  Company 
Extension  Straight  Brougham;  two  mo- 
tors; forty- four  cell  Exide  battery;  four 
speeds  forward  and  reverse;  3,000 
pounds;  seats  four. 

$3,500. 

Vehicle     Equipment    Company's    Vic- 
toria;  double  motor  on   rear    axle;    four 
speeds    forward    and    two    reverse;    gear 
drive;  93^^  inch  wheel  base;  seats  three. 
$3,600. 

Vehicle    Equipment    Co.'s    Brougham; 
double  motor  on  rear  axle;  four  speeds 
forward    and    two    reverse;    gear    drive; 
64^  inch  wheel  base;  seats  four. 
$3,700. 

Vehicle  Equipment  Company's  Lan- 
daulet;  double  motor  on  rear  axle;  four 


speeds   forward   and   two   reverse;    gear 
drive;  84 J4  inch  wheel  base;  seats  four. 

$4,000. 
Electric    Vehicle    Company's     Brough- 
am;   double    motor    on    rear    axle;    five 
speeds  forward  and  three  reverse;  gear 
drive;  86  inch  wheel  base;  seats  four. 

$5,000. 
Gallia    Brougham;    eight    speeds    for- 
ward   and    reverse;    gear    drive;     4,000 
pounds;  seats  four. 

COMMERCIAL  VEHICLES. 
$2,100. 

Oldsmobile  Delivery  Wagon,  16  h.  p.; 
two  cylinder  vertical  motor  under  seat 
5x5;  planetary  transmission;  two  speedi 
forward  and  reverse;  pressed  steel  frame: 
83  inch  wheel  base;  weight,  3,000  pounds; 
capacity,   2,000   pounds. 

$2,100  to  $5,000. 

Vehicle  Equipment  Company  Delivery  i 
Wagons  and  Trucks,  varying  in  size  and  j 
capacity. 

$2,250  to  $4,000. 

Electric  Vehicle  Company  Delrv*ery 
Wagons  and  Trucks,  varying  in  size  and 
capacity. 

$2,300. 

Oldsmobile  Passenger  Vehicle,  16  L 
p.;  two  cylinder  vertical  motor  imdcr 
seat,  5x5;  planetary  transmission;  twr 
speeds  forward  and  reverse;  pressed 
steel  frame;  83  inch  wheel  base;  weight 
3,000  pounds;  carries  twelve  passengers. 


American   Automobiles   in    France. 

United  States  Consul  Goldschmid,  of 
Nantes,  is  of  the  opinion  that  "in  a  countn 
like  France  there  is  an  excellent  field  for 
the  sale  of  American  built  automobiles,  par- 
ticularly of  the  smaller  variety,  such  as 
'runabouts*  or  small  'tonneaus.'  The  rea- 
son for  this  is  that  the  French  manufac- 
turer does  not  produce  machines  that  wf.] 
compare  with  American  machines  in  thci: 
general  handiness,  price, /lightness  and  el^ 
gance.  I  say  elegance  advisedly,  although: 
some  idea  prevails  in  certain  quarters  tha: 
the  French  machines  excel  all  others  in  this 
respect.  This  is  probably  true  of  the  higb 
priced  machines.  The  French  manufac- 
turer has  expended  most  of  his  efforts  ir. 
producing  the  speediest,  strongest  and  moK 
powerful  machines,  and  has  in  this  wa^ 
neglected  the  smaller  machines,  such  as  onr 
manufacturers  produce  in  many  differer: 
styles.  The  machine  for  the  middle  class, 
the  business  men,  or  for  the  man  of  mod- 
erate means  or  income  has  been  neg^cct^i 
by  the  French  manufacturer,  who  has  ca- 
tered to  the  rich  to  the  practical  exclusion 
of  the  less  fortunate  but  more  niuncroc> 
man  of  smaller  fortune.  It  is  in  his  line  0: 
trade  that  the  American  manufacturer  mi\ 
reap  a  harvest  in  France  if  he  goes  about  :i 
in  an  intelligent  way." 

The  consul  believes  that  the  most  prac- 
tical  way  for  American  manufacturers  t^ 
secure  a  market  in  France  is  for  a  numbr* 
of  them  to  join  hands  and  establish  agcr 
cies  in  all  the  principal  cities. 


January   lo,    1906. 


THE  HORSELESS  AGE. 


97 


Those  Who  Will  5e  at  the  Show  Stands. 


At     the     69th     Regiment    Armory 
Show  Only. 

COMPLETE    CAR   EXHIBITORS. 

Acme  Motor  Car  Company. 
Arthur  A.  Devlin,  F.  D.  Lengel,  John  J. 
McCutchan,  P.  A.  Fogarty,  D.  J.  Webster, 
Fred  W.  Kavanaugh,  N.  S.  H.  Sanders. 
American  Locomotive  Company. 
Albert  T.  Otto,  James  Joyce,  George  B. 
Adams,   Williamson  Mason  Turner,  D.  L. 
Whitford,  WilHam  G.  Houk. 
American    Peugeot   Automobile    Company. 
Messrs.  England,  Dubois,  Bannister  and 
Reynolds. 

Ardsley  Motor  Car  Company. 

F.  P.  Fuller,  E.  B.  Blakeley,  E.  T.  Walsh. 

Aster  Company. 
A.  J.  Myers,  Fred'k  Komp,  W.  Coleman, 

A.  C.  Thompson.  L.  E.  Siegel,  J.  W.  Teller, 

B.  F.  Stevens,  A.  Epstein. 

Autocar  Equipment  Company. 

G.  W.  Atterbury,  E.  B.  Olmstead,  R. 
W.  Barnes,  William  Dobreet,  E.  R.  Dur- 
kee. 

Bartholomew  Company.    • 
J.  B.  Bartholomew,  R.  A.  Whitney,  G.  G. 
Luthy,  G.  E.  Holmes,  L.  S.  Wheeler. 
Berkshire  Automobile  Company. 
Frank  V.  Whyland,  Clarence  P.  Hollis- 
ter,  Douglas  Andrews,  Charles  Tate,  Floyd 
:   A.  Knight,  Dr.  W.  J.  Mercer,  F.  A.  Cooley. 
John  McQuaid,  Michael  Casey,  Dr.  O.  S. 
f   Roberts. 

C.  H.  Blomstrom  Motor  Company. 
N.     N.     Kaufman,    George    F.    Kehew, 
George  Liddle,  George  Homeier. 

Buckeye  Manufacturing  Company. 
G.  B.  Louderback,  J.  W.  Lambert,  B.  F. 
Lambert,    Embury    McLean,    Durant     Mc- 
Lean, F.  L.  Heller. 

Charron,  Girardot  &  Voigt. 
Julien  E.  Bloch,  W.  Mavevoy,  Rene  Ber- 
rue. 

Cleveland  Motor  Car  Company. 
W.  L.  Cole,  A.  L.  Davis. 

Commercial   Motor  Car  Company. 
Arthur    J.     Slade,    Wolcott    Remington, 
David  McMeekan,  Jr. 

Corbin  Motor  Vehicle  Corporation. 
J.  S.  Bretz,  Lafayette  Markle,  E.  T.  Kim- 
ball, B.  F.  Blaney,  F.  W.  Darnstadt,  Her- 
bert Levick,  M.  S.  Hart,  F.  H.  Bogart,  P. 
B.  Wilcox. 

Cryder  &  Co. 
Henry  C.  Cryder,  Henri  Didier,  E.  Ver- 
deau. 

Daimler  Manufacturing  Company. 
C  Bouggy,  F.  S.  Ray,  L.  B,  Smith,  B.  F. 
Benson. 

Dayton   Motor  Car  Company. 
R.   Harry  Croninger,  E.  J.  Edwards,  C. 
G.   Stoddard. 

John  Dolson  &  Son. 
G.  E.  Dolson,  W.  H.  Vinal,  W.  Shaum, 
H.  W.  Doherty.  Charles  F.  Webber,  C  G. 
Mathy,  J.  A.  Soavern^. 

Dorris   Motor   Car   Company. 
IT.    B.    Krcnning,    G.    P.    Dorris,    C.    H. 
LuTidy. 


Duryea  Power  Company. 
H.  C.  Dailey,  M.  L.  Roe,  Charles  Hunter, 
Charles   E.   Duryea,  R.   C   Aldrich,  G.  T. 
Garside. 

E.  H.  V.  Company. 
C.  T.  Schull,  D.  F.  Graham,  John  Unser, 
Charles  P.  Hatch,  Walter  M.  Mason,  F.  C. 
Carter. 

Ford  Motor  Company. 
Henry    Ford,    John    F.    Dodge,    H.    E. 
Dodge,  J.  Couzens,  L.  E.  Hoffman,  A.  M. 
Robbins,   C.   E   Fay,   L.   C.   Block,' Frank 
Kulick,  F.  Rockleman. 
Grout  Brothers  Automobile  Company. 
K.  A.  Grout,  C.  B.  Grout,  W.  J.  Gould, 
C.  R.  Gray,  Mr.  Munson,  Mr.  Chapman. 
Iroquois  Motor  Car  Company. 
J.  S.  Leggett,  H.  M.  Glen,  C.  E.  Mac- 
Graw. 

Jackson  Automobile  Company. 
Messrs.  Lewis,  Matthews  and-  Holmes. 

Thomas  B.  Jeffery  &  Co. 
Thomas  B.  Jeffery,  G.   W.   Bennett,  A 
W.   Shattuck,  W.  J.  Bowman,  C  A.  Gil- 
more,  C.  H.  Cox,  Arthur  Gardner,  Edward 
Collier,  W.   F.   Smith,   E.  A.  Gilmore,  A. " 
Clapp. 

Johnson  Service  Company; 
Warren  S.  Johnson,  C.  J.  Spaulding. 

Knox  Motor  Truck  Company. 
H.  A.   Knox,   Frank   H.   Fowler,   A   B. 
Hinley. 

Lane  Motor  Vehicle  Company. 
W.  G.  Richardson,  George  Lane,  J.  M. 
Janes,  F.  C.  Schussler,  Harold  A  Wright 
Oscar  Lear  Automobile  Company. 
Oscar  S.  Lear,  J.  F.  Stone,  Lee  A.  Fra- 
zer,  W.  J.   Miller,  Tom  Roe,  F.  E.  Mos- 
kovics,  IL  H.  Knepper. 

Logan  Construction  Company. 
B.   A.   Gramm,   B.    W.    Twyman,    Ft-cd 
Biszantz,  C.  E.  Elliott,  C.  K.  Probst 
Lozier  Motor  Car  Company. 
S.  Regar,  E.  J.  Cleary,  C.  A.  Emise,  O. 
F.  Thomas,  F.  C.  Chandler. 

Marion  Motor  Car  Company. 
R.  H.  Hassler,  J.  S.  Conwell. 

Maxwell-Briscoe  Motor  Company. 
Benjamin  Briscoe,  C.  W.  Kelsey,  H.  A 
Grant,  C.  G.  Bleasdale,  Charles  Gold- 
thwaite,  K.  C.  Pardee,  D.  G.  Webtser,  J.  P. 
MacGowan,  J.  D.  Maxwell,  H.  E.  Ran- 
dolph, A.  S.  Le  Vino,  Charles  Fleming,  T. 
S.  Spears. 

Mitchell  Motor  Car  Company. 

William  M.  Lewis,  G.  Vernon  Rogers,  J. 

W.  Baite,  F.  X.  Tirbes,  Charles  P.  Skinner. 

Moon  Motor  Car  Company. 

J.  W.  Moon,  E.  J.  Moon,  E.  O.  Pollard. 

Mors  Automobile  Company. 
E.  Lillie,  A.  L.  Bennett. 

Napier  Motor  Company  of  America. 
O.  B.  Cole.  Colonel  E.  H.  Woods,  Philip 
T.  French,  W.  H.  Hillard,  Henry  Seymore, 
Walter  H.  Woods,  David  B.  Goodrich. 
National  Motor  Vehicle  Company. 
A.  C.  Newby.  George  M.  Dixon,  W.  G. 
Wall,  C  H.  Tyler,  W.   F.  Clemens.  C.  C. 
Mcrz,  J.  B.  Kemp,  Henry  Hicks. 


Norn's  N.  Mason. 
H.   LeRoy  Moody,  Eugene  Jane,   L.  J. 
Bondy,  Fred'k  Moody,  F.  F.  Spencer,  Nor- 
ris  N.  Mason,  Harold  Hartsell. 

Nordyke  &  Marmon  Company. 
H.  C.  Marmon,  W.  C  Marmon,  Herbert 
H.    Rice,    Russel    J.     Irvin,   Theodore    E. 
Shultz,  F.   E.  Wing. 

Palmer  &  Christie. 
P.  S.  Palmer,  James  K.  Christie,  W.  G. 
Hunter,  Joseph  Finn,  E.  W.  Naville. 
Panhard  &  Levassor. 
A  D.  de  Magain,  G.  W.  Post,  Jr.;  Fred 
D.  Drevogel. 

Premier  Motor  Manufacturing  Company. 
George  A.  Weidley,  R.  J.  Eads,  Joseph 
W.  Moore,  S.  H.  Baker. 
Pungs-Finch  Auto  and  Gas  Manufacturing 
Company.  * 

E.  B.  Finch,  F.  W.  Henning. 

The  Rainier  Company. 
J.  T.  Rainier,  P.  N.  Lineberger,  H.  U. 
Kibbs,  W.  A.  Lesser,  A  J.  Picard,  Alfred 
Haines,  E.  Q.  Cordner,  A  E.  Morrison. 
Rapid  Motor  Vehicle  Company. 
H.  G.  Hamilton,  Max  Grabowsky,  E.  F. 
Von  Wettberg. 

Raush  &  Lang  Carriage  Company. 
Charles  E  J.  Lang,  Elmer  J.  Lang,  D.  C. 
Cookingham. 

Renault  Freres  Agency,  Incorporated. 
C.  A.  Tileston,  M.  G.  Bemin,  H.  B.  Mil- 
ler, B.  G.  Wegman. 

Reo  Motor  Car  Company. 
R.  C.  Rueschaw,  T.  P.  C.  Forbes,  Robert 
H.  Ingersoll,  R.  R  Olds,  R.  M.  Owen. 
F.  B.  Steams  Company. 
F    B.    Steams,    Roy    F.    York,    Geo.    F. 
Woolston,  J.   G.   Sterling,  Jas.   F.   Patton, 
Louis  J.  Petre,  G.  C  Crawford,  Geo.  Reed, 
A.   P.   Underbill,  J.   D.    Hill,  Jr.,    W.   L. 
Githens,    Robt    Walsh,    W.    F.    Bonnell, 
Arthur  S.  Holden  and  Mr.  Robinson. 
St  Louis  Motor  Car  Company. 
Jesse  French,  Jr.,  T.  B.  Van  Elstync,  J.  T. 
Rumble,  James  Eagan. 

E.  W.  Sutphen. 
J.  E.  DeMar,  E.  W.  Partridge,  Herbert 
Rose. 

Wayne  Automobile  Company. 

C.  L.  Palms,  Roger  J.  Sullivan,  William 
Kelly,  J.   S.   Draper. 

Welch  Motor  Car  Company. 

A.  R.  Welch,  F.  S.  Welch,  William  Neu- 
man,  A.  L.  Lighthall,  A  E.  Mills,  George 
N.  Dudley,  Howard  L.  Churchill. 

White  Sewing  Machine  Company. 

Windsor  T.  White.  Walter  C.  White, 
Roland  H.  White,  Carl  H.  Page.  Harry 
Unwin,  J.  Harry  Parsons,  Max  R.  Green, 
J.  R.  Parker,  Harry  E.  Esselst>Ti,  A.  C 
Keene,  H.  K.  Sheriden,  John  P.  Warren, 
J.  L.  Hatheway,  George  W.  Smith,  E.  C. 
Johnson,  Ben  F.  Adams,  W.  P.  Frost  John 
M.  Dixon,  H.  M.  Adams,  A.  R.  Warner, 
E.  R.  Hewlitt  O.  F.  Lufkim. 

York  Automobile  Company. 

A.  P.  Brummell.  J.  A.  Kline,  F.  H.  Kelly, 
Robert  Morton. 
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PARTS  EXHIBITORS. 

Archer  &  Co. 
A,  M.  Archer,  Wm.  Botto,  Chas.  Canaux, 
T.  Montgomery. 

Aster  Company. 
Arthur  J.  Myers,  Frederick  Komp,  John 
W.  Keller,  A,  C  Thompson,  W.  Coleman. 
The  Badger  Brass  Company. 
Max  Bowers,  H.  Haft 

S.  F.  Bowser  &  Co. 
S.  B.  Bechtel,  C  F.  Hatmaker,  Geo.  R. 
Quarles,  K.  F.  Hessenmueller,  F.  W.  Mee- 
gan,  H.  C.  King. 

John  Boyle  &  Co. 
John  H.  P.  Boyle,  Henry  French,  Julius 
Loos. 

Briscoe  Manufacturing  Company. 
William  S.  Conant,  Burt  L.  Morley,  C 
J.  Iven,  Fayer  McLaren,  I.  H.  Hollihan. 
F.  M.  Brown. 
Louis  Dusenberry. 
'  W.  H.  Brown. 

Sidney  King,  H.  J.  Erwin,  W.  H.  Brown. 
Columbia  Lubricants  Co.  of  New  York. 
H.  J.   Hall,  Jr.,   Geo.   B.   Bates,  L   B. 
Whymper,  E.  T.  Collins,  J.  T.  Jackman, 
W.  B.  Sheddon,  W.  M.  Crotty. 

Conn.  Tel.  and  Elec.  Company. 

E.  C.  Wilcox,  E.  D.  Bright,  B.  L.  Law- 
ton,  R.  C.  Rogers,  E.  V.  Wilcox. 

Consolidated  Rubber  Tire  Company. 
R  S.  Roberts,  F.  A.  Oatman,  F.  E.  Hol- 
comb. 

Cook's  Railway  Appliance  Company. 
Eugene  Cook. 

Edison  Storage  Battery  Company. 
W.  G.  Bee,  E.  J.  Ross,  Jr.;  F.  H.  Sadler. 

Gearless  Transmission  Company. 
George  D.  Wilcox,  John  W.  Breyfogle, 
Mr.  Huppuch,  O.  W.  Davis,  William    M. 
Blaine. 

F.  A.  Goebel. 

F.  A.  Goebel. 

Gray-Hawley  Manufacturing  Co. 
Emmet  P.  Gray,  George  E.  Hawley. 

Hatch  &  Britton. 
Charles  Steinhauser,  John  B.  Daymont, 
Robert  F.  Fulton,  A.  M.  Manpell. 

Hendee  Manufacturing  Company. 
Geo.  W.  Sherman,  Geo,  M.  Hendee,  Oc- 
car  Hedstrom. 

Kinsey   Manufacturing   Company. 
H.  R  Walton,  T.  J.  Kehoe. 
Lansden  Company. 
J.  M.  Lansden,  Jr.,  Chas.  Schutter,  Louis 
Ruprecht 

Carl  E.  L.  Lipman. 
E.  Lipman,  E.  M.  Benford,  Carl  Lipman. 

Madison-Kipp  Lubricator  Company. 
W.  H.  Putnam,  A.  A,  Stelting. 
The  Motor  Car  Equipment  Company. 
C.  Kaufman.  F.  Lowe,  C.  P.  Brown,  L 
Brown,  R  Lederer,  E.  J.  Kestenbaum,  E. 
E.   Brennan,  J.  Simoni,  T.  Hardy,  G.  P. 
Moore,  F.  D.  Boulanger,  S.  Waldman,  M. 
Goodman. 

National  Carbon  Company. 
N.  C.  Cotabish,  M.  H.  Moffett,  A.  E.  Car- 
•,  A.  C  Henry,  F.  C.  Park,  J.  C.  Irvine. 


Oliver  Manufacturing  Company. 
H.  Montgomery. 

Penn.  Rubber  Company. 
H.  W.  DuPuy,  Wilmer  Dunvar,  F.  W. 
Walters,  Henry  Goodman,  F.  P.  Hayes. 
Post  Manufacturing  Company. 
T.  W.  Post,  C.  B.  Andrews,  Donald  Mc- 
Donald, Fred  J.  Phillips. 

Francois  Richard. 
Francois  Richard,  T.  B.  Ritchie. 
Scandinavian  Fur  and  Leather  Company. 
Pierre  de  Bracke,  William  Vett,  Anton 
Jensen. 

Sherwin-Williams  Company. 
W.  B.  Wise,  R  J.  Moore,  W.  J.  Soh- 
linger. 

Survey  Map  Company. 
G.  Key,  G.  Jolly. 

Whitlock  Coil  Pipe  Company. 
J.  R  Lewis,  C.  M.  Glozier. 


At  Madison  Square  Garden  Only. 

CX>MPLETE    CAR   EXHIBITORS. 

American   Darracq   Automobile   Company. 

Rodney  K.  Haines,  Samuel  H.  Shaw,  W. 
W.  Allen,  Jr.,  George  M.  MacWilliams. 

Apperson  Bros.  Automobile  Company. 

Elmer  Apperson,  Edgar  Apperson,  L.  A. 
Hopkins,  A^  M.  Benson,  George  M.  Brown, 
Charles  Way. 

Autocar  Company. 

Allen   H.   Whiting,   Wallace  UHonune- 
dieu,  Walter  Evans,  Joseph  Brown. 
Auto  Import  Company. 

J.  A.  Josephs,  John  G.  Dale,  Benjamin 
Eichberg,  Emil  Striker,  C.  R  Willard. 
Sydney  B.  Bowman  Automobile  Company. 

W.  T.  Jones,  Qovis  Bertrand,  Sydney  B. 
Bowman,  John  F.  Merk,  W.  A.  Losey, 
William  Manna,  Capt  W.  R  Rawson 
Turner,  Victor  A,  Villar. 

Buffalo  Electric  Carriage  Company. 

R  A.  Babcock,  R  R  Whitney,  R  J. 
Latta. 

Buick  Motor  Car  Company. 

W.  C.  Durant,  D.  D.  Buick,  Walter  Marr, 
Harry  E.  Shiland,  M.  W.  Kerr,  H.  J. 
Koehler. 

Cantano  Electric  Tractor  Company. 

Giovanni  Mazzacorati,  Paul  de  La  Ches- 
naye. 

Columbus  Buggy  Company. 

Charles  R  Firestone,  O.  H.  Perry,  J.  W. 
Delamater,  George  M.  Bacon. 

Decauville   Automobile  Company. 

C.  R  Wyckoff,  R  S.  Partridge,  A.  W. 
Church,  E.  T.  Birdsall,  Herbert  A.  Rose, 
K.  O.  Chisholm.  Guy  Vaughan,  J.  R  De- 
Mar,  H.  N.  Harding,  Edward  Hayes,  A. 
J.  Deifenderfer,  L.  A.  Mitchell,  R  G. 
Howell,  W.  G.  H.  Randolph,  Charles  Fox, 
I.  J.  Manning,  J.  J.  Frinck,  C.  R  Apgar, 
C.  E.  Easter,  William  Swan,  Edward 
Tabor,  James  Bacon,  S.  S.  Thorn. 
De  Dietrich  Importing  Company. 

Walter  C.  Allen,  Chas.  R^oul  Duval,  E. 
H.  Cox. 

Electric  Vehicle  Company. 

M.  J.  Budlong.  H.  W.  Kyte,  G.  W.  Wes- 
ley, W.  J.  McAlluy,  C.  G.  Huntington, 
John  Milliken,  H.  A.  Castle,  D.  W.  Henry, 
J.  J.  Gaffuly,  E.  C.  Bald,  G.  R  Risley,  F. 


R  Dayton,  W.  W.  Burk,  C.  L.  FitzGenld, 
W.  A.  Evans,  L.  R  Lockwood,  Thcodort 
Walter,  W.  N.  Durphy. 

Elmore  Manufacturing  Company. 

B.  A.  Becker,  J.  H.  Becker,  W.  W.  Gaw- 
throp,  R  S.  Breed,  R  G.  Megardel.  H.  L 
Swetzbaugh,  A,  Elliott  Ranney,  A.  M.  Day, 
A.  J.  Robinsoik 

Gallia  Electric  Carriage  Company. 
Count  Armand  de  Gontaut  Biron,  B.  M. 
Dufresne,  A.  Dufresne,  G.  Gombct,  Char« 
Smith. 

Haynes  Automobile  Company. 
Elwood  Haynes,  V.  R  Minlech,  F.  G 
Carrie,  F.   N.   Nutt,  John  Haynes,  E  S. 
Breed,  John  J.   Gibson,   Frank   Sweigan. 
Charles  R  Warren,  H.  G.  Edglcy,  Jobs 
Ellikeffer,  Miss  Gertrude  Marshall 
Hewitt  Motor  Company. 
Edward  R  Hewitt,  Charles   O.  Snyder 

Hollander  &  Tangeman. 
George  P.  Tangeman,  R  R   HoUandef, 
C  H.  Tangeman,  A.  G.  Hamilton,  J.  R 
Haines,  J.  D.  Mumford,  H.  Fosdick,  J.  F 
Dowling,  H.  Allen  Dawley,  J.  J.  Mandeir. 
Knox  Automobile  Company. 
W.  R  Wright,  O.   S.   Springer,  H.  E 
Bradford,  Frank  Billings,  H.  M.  Davis,  R 
T.  Allcutt,  Elmer  Degowin,  Albert  Dcmu- 
son,  J.  H.  Jones,  A,  R  Smith,  H.  G.  Fan, 
R  H.  Cutler,  R.  W.  Blake,  J.  M.  CoUisi 
Locomobile   Company   of   America. 
S.   T.    Davis,   Jr.,   A.   L.    Rikcr,  E  F. 
Russell,  A.  W.  Robinson,  M.  V.  Doud,  J. 
A.  Kingman,  A.  L.  Schulz,  D.  C  CarsoL 
Wm.  Delehanty,  J.  F.  Plummer,  Jr.,  Ken- 
neth M.   Blake,  J.   H.   MacAlman,  A  J 
Banta,  I.  J.  Morse,  R  A,  Greene. 
Matheson  Motor  Car  Company. 

C.  W.  Matheson,  Chas.  R.  Greutcr,  F 
F.  Matheson,  Tom  Cooper,  Ralph  Moojec- 

Northern  Manufacturing  Company. 

V.  M.  Gunderson,  Charles  B.  Kane,  Wil- 
liam T.  Taylor,  Edward  Chapin,  Peter 
Fogarty,  A.  L.  Newton. 

Olds  Motor  Works, 

F.  L.  Smith,  Angus  Smith,  R.  D.  Chapci 
W.  R  Stokes,  S.  S.  Olds,  H.  R  Cofe  F 
L.  Faurote,  R.  B.  Jackson,  J.  J.  Brady.  C 
H.  Larson,  F.  Sager,  R  D.  Hamilton.  & 
W.  Dunham,  A.  H.  Wikoff,  R  D.  Kde:. 
W.  Ramford,  R  Vail,  WilUam  Fdborti 
F.  Monroe.    " 

Packard  Motor  Car  Company. 

H.  B.  Joy,  S.  D.  Waldon,  L.  W.  Oai- 
ling,  W.  A.  Huriburt,  W.  L.  De  LaFcc- 
taine,  C.  A.  Dunlop,  W.  F.  Wise,  E  M. 
Allison,  M.  B.  Bird,  Herbert  Little. 
Peerless  Motor  Car  Company. 

R  H.  Parkhurst,  W.  H.  Kirkpatridc  I 
J.  Sackett,  C.  G.  Wridgway,  W.  R  Efc* 
more,  John  L.  Snow,  T.  C  Ross. 

George  N.  Pierce  Company. 

George  N.  Pierce,  Henry  May,  Cband 
Clifton,  P.  P.  Pierce,  F.  A.  Dey,  A  A 
Lederman,  W.  H.  Ellis,  F.  A,  Nickcrsca 
R.  O.  Patten,  R  C  Bull,  R  H.  Round* 
David  Fergusson,  L.  H.  Gardner,  Cbana 
L.  Sheppy,  J.  R  Way.  Frank  Hollaffl 
George  Cooke,  Fred  Kent 

Pope  Manufacturing  Company. 

Albert    L.    Pope,    Charies    R    Walked 
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George  Pope,  Wilbur  C  Walker,  Robert 
Vinkley,  H.  H.  Linehard,  R.  M.  Beck, 
ohn  Wilson  Drown,  Edward  Dugan,  C 
•.  Rockwell,  F.  M.  Ridler,  J.  A.  Taylor, 
L  B.  Law,  J.  E.  Hade,  J.  E.  Fisher,  F.  M. 
Ceeton. 

Royal  Motor  Car  Company. 

E.  D.  Shurmer,  Robert  Jardine,  A.  D. 
icLachlan,  George  H.  Bowler. 

Smith  &  Mabley. 
C  R.  Mabley,  A.  D.  P.  Smith,  C  M. 
lamilton.  Knight  Neftel,  H.  A.  Smith,  S. 
;.  Thornton,  S.  V.  Koch,  Jr.,  F.  R  Weir, 
/I.  A.  Strauss,  A.  J.  M.  Edwards,  Frank 
)udgeon. 

;mith  &  Mabley  Manufacturing  Company. 
J.  S.  Bunting,  G.  E.  Franquist. 
F.  B.  Stearns  Company. 

F.  B.  Steams,  Roy  F.  York,  George  F. 
Voolston,  L.  J.  Petre,  J.  G.  Sterling, 
tobert  Walsh,  J.  D.  Hill,  Jr.,  Geo.  Reed, 
V.  P.  Underbill,  W.  L.  Githens,  G.  C.  Craw- 
ord,  James  F.  Patton. 

J.  Stevens  Arms  &  Tool  Company. 

I.  H.  Page,  J.  Frank  Duryea,  C.  C.  Hil- 
lebrand,  A.  W.  Barber,  J.  Trehy,  C.  P. 
ray,  W.  M.  Remington,  Peter  Robinson, 
I  H.  Hancock,  K  J.  Murphy. 

Studebaker  Automobile  Company. 

Col.  G.  M.  Studebaker,  Qement  Stude- 
baker, Jr.,  Wm.  R.  Innis,  H.  Vanderbeek, 
aeo.  F.  Sparks,  A.  M.  Welch,  Harry  Fos- 
iick,  J.  A.  Dowling,  A.  F.  Neale,  Peter 
Dumont,  W.  H.  Bentley,  R.  T.  Peckham. 
Vehicle  Equipment  Company. 

R.  McA.  Lloyd,  H.  H.  Havemeyer,  A. 
Havemeyer,  H.  D.  Lloyd,  R.  W.  McGinnis, 
P.  C  Chrysler,  Chas.  G.  Rainer,  J.  R.  Kin- 
5cy,  W.  L.  Brown.  R.  H.  Doughty,  C  P. 
Jaeger,  A.  Bourquardez,  T.  E.  Martin,  A. 
J.  Doty,  F.  F.  PhUlips,  A.  F.  Madden,  E. 
E.  Everett  ' 

Waltham  Manufacturing  Company. 

L.  B.  Gaylord,  E.  P.  Chalfont,  W.  H. 
Little,  John  Ronijs,  S.  M.  Howe,  O.  G. 
Bechtel,  H.  L.  Allen,  C.  A.  Mitchell,  Burt 
Aldrich,  Edward  Sanford. 

Winton  Motor  Car  Company. 

Charles  P.  Shanks,  Percy  Owen,  F.  A. 
Hinchcliffe,  A.  E.  Maltby,  Messrs,  Stick- 
les,  Oseney,  Arbuckle,  Smith,  Hennegan, 
Allen,  Oiurchill,  Winton,  Henderson, 
Brown.  Mears,  Usidig. 


PARTS   EXHIBITORS. 

Harry  A.  Allers  &  Co. 
J.  G.  Rial,  C.  A.  Mareni,  L.  A.  Bineen, 
C.  L  Hooper,  E.  B.  Mareni,  H.  A.  Allers, 
Oscar  Beit,  M.  A.  Andrews. 
American    Novelty    and    Manufacturing 
Company. 
E.  J.  Alvin,  O.  J.  Bryan,  G.  W.  Edge,  F. 
A.   Boss,    S.    S.    Shepard,   Lon   Keller,   J. 
Frank  Eline,  C.  K.  Grossman. 
Atwater  Kent  Manufacturing  Company. 
Messrs.  Kent,  Raymond,  Dunning,  Jacobs, 
Little. 

Atwood  Manufacturing  Company. 
W.  J.  Atwood,  I.  H.  Atwood,  George  S. 
Atwater. 


Auto  Brass  and  Aluminum  Company. 
Thomas  D.  Buick,  O.  M.  Macker,  J.  D. 
House. 

The  Autocoil  Company. 
Richard  Varley,  J.  George  Meyers,  H.  F. 
Smith,  Fred  T.  Patterson,  William  Frick, 
H.    Percival   Sutcliffe,   J.    I.   Brandenburg, 
G.  G.  Brandenburg. 

Auto  Cover  and  Top  Company. 
W.  I.  Fickling,  R.  E.  Fulton,  Percy 
Owens,  H.  D.  Cashman,  H.  J.  Kelleher,  L. 
C.  Chase,  Charles  Alheim,  Edward  Yon- 
kers,  William  Anderson,  H.  F.  Meyers,  Syl- 
vester James,  I.  L.  Bowden. 

The  Auto  Supply  Company. 
John     Lurie,    George    Choplin,    Harvey 
Adams,  Charles  Stohr,  Charles  Backer. 
The  Badger  Brass  Company. 
R.  H.  Wells,  L.  J.  Keck,  C  M.  Hall,  Wm, 
Yule. 

Barnes  Gear  Company. 
Charles  O.  Barnes. 

E.  M.  Benford. 
S.  F.  Benford,  C.  Lippman,  D.  Benford, 
H.  Took,  E.  M.  Benford. 

Bethlehem  Steel  Company. 
W.  J.  Childs,  W.  L.  Wright,  H.  A.  Jack- 
son, R  S.  Illig. 

Brennan  Manufacturing  Company. 
P.  H.  Brennan,  J.  E.  Lighton. 

Briscoe  Manufacturing  Company. 
William  N.  Conant,  Burt  S.  Moriey,  C 
J.  Iven,  Paul  McKenny,  John  Stem. 
Carpenter  Steel  Company. 
R.  R  Jennings,  W.  B.  Kunhardt,  J.  R 
Sullivan,  J.  S.   Pendleton,  F.  A.  Bigelow, 
R  E.  Guntere,  W.  B.  Sullivan,  N.  R  Par- 
ish, G.  B.  Narcross,  Dr.  G.  W.  Sargeant 
Albert  Champion  Company. 
Albert  Champion,  Spencer  U.  Stranahan. 
Consolidated  Manufacturing  Company. 
Edward  Buffum,  F.  C  Cornish. 

Cooper-Hewitt  Electric  Company. 
A.    F.    Hubbard,    N.    C    Hubbard,    J. 
O'Shea,  W.  A.  D.  Evens. 

Duff  Manufacturing  Company. 
I.  A.  McGinley,  J,  R.  McGinley,  George 
A.  Edgin,  C.  A.  Foster. 

The  English  &  Merseck  Company. 
William   Bryan,   W.   H.   Ritter,  W.   H. 
Evans,  Gordon  Williams,  F.  T.  Bradley,  C. 
W.  Johnson. 

Horace  E.  Fine. 
William  Held,  Lester  Martindell,  Horace 
R  Fine. 

H.  H.  Franklin  Manufacturing  Company. 
C.  A.  Benjamin,  F.  R.  Bump,  A.  G.  Wil- 
liams, S.  C.  Crane,  A.  M.  Chase,  C.  R 
Wheeler,  Foreman  Wilkinson,  H.  K.  Chad- 
wick,  H.  R  Gage. 

A.  H.  Funke. 
A.    H.   Funke,    Henry^   Muck,    Stephen 
Loughman,  Herbert  Fimke. 

Gas  Engine  and  Whistle  Company. 
Albert  H.  Hayer,  William  R.  Johnson. 
C.   T.   Ham   Manufacturing   Company. 
James  Bammy,  C.  H.  Hoagland,  T.  Hoff- 
man, W.  H.  Graham. 

Hatch  &  Brittin. 
L.  H.  Brittin,  Charles  Steinhauser,  Rob- 
ert Fulton,  John  W.  Britton,  Charles  Jen- 
sen. 


Heinze  Electric  Company. 
Messrs.    Heinze,    Moseley,    Legare    and 
Girdwood. 

Henry  Hooker  &  Co. 
Charles  M.  Harrison,  Frederick  Dayion. 

Holley  Bros.  Company. 
G.  M.  Holley,  Eari  Holley,  G.  R.  Welch, 
R  S.  Huff. 

Hydraulic    Oil    Storage    and    Distributing 
Company. 
R  C.  Van  Husan. 
Imperial  Brass  Manufacturing  Company. 
Edward  Davidson,  S.  C  Lyon. 

Jones  Speedometer. 
J.   W.   Jones,   Geo.   L.   Holmes,    A.    B. 
Hance,  R  A.  Steele,  Wm.  C.  Boone. 
Julius  King  Optical  Company. 
George   R   LaVietes,   William   Commer, 
Edward  Atzert 

Phineas  Jones  &  Co. 
H.  Percy  Jones,  Henry  P.  Jones,  Phineas 
Jones,  William  Burchell. 

Lackawanna  Leather  Company. 
R.  C  Good,  Fred  C  Fabel. 

The  Lunkenheimer  Company. 
A.  J.  Jutt,  C.  G.  Harcourt,  W.  A.  Rey- 
nolds, A.  L.  Aull,  W.  W.  Schmidt,  F.  L. 
Moyer  and  D.  C.  Jones. 

Manhattan  Storage  Company. 
A.     Morris,     D.     Grinberg,     Sam    Van 
Rooyen,  Charles  Gomprecht,  A.  V.  Webb, 
D.  Donnelly. 

A.  R.  Mosler  &  Co. 
A.  R.  Mosler,  Wm.  Liebling. 

Manufacturers'  Foundry  Company. 
R  W.  Beach,  F.  C.  Fromm,  L.  M.  Per- 
rault,  W.  W.  Mannville. 
H.  &  F.  Mesinger  Manufacturing  Company. 
H.   Mesinger,  F.  Mesinger,  A.   Erb,  B. 
Sudo,  B.  Brown,  Charles  T.  Zenker. 
Midgley  Manufacturing  Company. 
F.  W.  Flamers,  Thomas  Midgley,  T.  J. 
CuU. 

Motor  Car  Specialty  Company. 
R  S.  Lea,  W.  S.  Jones. 

Motsinger  Device  Company. 
Russell  Howland,  P.  J.  Dassey. 
L.  J.  Mutty  Company. 
L.  J.  Mutty. 

National  Battery  Company. 
J.  R.  H.  Richmond,  Ralph  Kimberly,  P. 
V.  Hoyt,  James  De  Mallie. 

National  Sales  Corporation. 
F.  C  Wilcox,  P.  F.  Hensel,  D.  L.  Law- 
ton,  R  B.  Wilcox,  B.  C  Rogers,  C.  A. 
Metzger,  H.  Gemsbach,  S.  H.  Stem,  R  J. 
Kuegeman,  N.  E.  Konigslow,  M.  C  Krarup, 
S.  E.  Baldwin. 

New  York  Carriage  Top  Company. 
F.   R  Ferris,   R   R.   Childs,  Geo.   Bull- 
winkle,  S.  B.  Hunter. 
New  York  Sporting  Goods  Company. 
P.  R.  Robinson,  J.  R  Murray,  R.  F.  Mur- 
ray, Palen  Nelson,  C  J.  Downing,  Jas.  G. 
Grace,   Wm.    Bailey,   C.   Michaud,   Milton 
Crook,  Thos.  Barnes,  Fred  De  Witt,  Edw. 
Knight,  Miss  Dillon,  Miss  Hicks,  Jas.  Mc- 
Niff. 

The  Noera  Manufacturing  Company. 
F.  P.  Noera,  H.  G.  Pinney. 

Oliver  Manufacturing  Company. 
R.  J.  Mackinnion. 
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Pantasote  Company. 
H.  M.  Grier,  D.  E.  Bonner. 

Patterson,  Gottfried  &  Hunter. 
H.  S.  Neats,  A.  Maretzek. 

Penn.  Rubber  Company. 
F.  A.  Wilcox,  A.  M.  Joralemon,  W.  T. 
Walker,  W.  McCulloh. 

Pittsfield  Spark  Coil  Company. 
Edward  J.  Jacobson,  John  R  Wood,  W. 
S.  Moore,  Wm.  P.  Wood,  Howard  Norton. 
Rose  Manufacturing  Company. 
E.    M.    Rosenbluth,    R.    D.    Aldrich,    D. 
Norman  Longaker. 

Leon  Rubay. 
Leon    Rubay,    C.    C.    Boynton,    H.    H. 
Hinley. 

Samson  Leather  Tire  Company. 
L.  G.  Duquet,  H.  Leroux,  E.  Sampson, 
F.  Thompson,  F,  J.  Kelly,  H.  W.  Beach, 
A.  R  Gallien. 

Shelby  Steel  Tube  Company. 
Harry  O.  Ramsay,  P.  F.  Piercy. 

Rose   Manufacturing  Company. 
H.  C.  Rosenbluth,  W.  A.  Schott,  H.  D. 
Van  Brunt,  Edward  L.  Peters. 

Schwarz  Wheel  Company. 
Chas.  L.  Schwarz,  L.  S.  Bowers,  Charles 
Le  Fevre. 

Sibley  &  Pitman. 
L.  L.  Halle,  F.  W.  L.  Fullerton,  H,  B. 
Yates,  H.  Seabrook. 

Edward  Smith  &  Co. 
B.  B.  Pinkham,  C  L.  Wyatt,  J.  F.  Mc- 
Bride. 
Springfield  Auto  Top  and  Upholstering 

Company. 
Fred    Keufer,   Jr.;    William    E.    Shinks, 
Clara  E.  Keunzel. 

St.   John   Rubber  Tire  Company. 
E.  W.  Morrow,  H.  N.  St.  John,  J.  Jack- 
son, B.  Moore,  E.  V.  Morrow. 
Swinehart  Clincher  and  Rubber  Company. 
J.  A.  Swinehart,  C.  B.  Swinehart,  E.  O. 
Hoopengarner,  E.  S.  Sker,  R.  A.  Brine. 
Uncas  Specialty  Company. 
B.   F.   Leavitt,   E.   W.   Williams,  F.  W. 
Browning. 

The  Utility  Company. 

E.  C.  Conklin,  F.  S.  Larkin,  Geo.  D. 
Holmes,  Chas.  V.  Bieme. 

Vacuum  Oil  Company. 

F.  B.  Killian,  H.  A.  Marshall. 

Valentine  &  Co. 

W.  B.  Long,  W.  J.  Harding,  L.  H. 
Kronfeld,  C  Hatfield. 

Way  Muffler  Company. 

A.  Warren  Way,  Sam  W.  Patterson. 

Weed  Chain  and  Tire  Grip  Company. 

Harry  D.  Weed,  W.  B.  Lashar,  F.  D. 
Baker,  T.  B.  Lashar,  F.  H.  Wheeler,  E. 
r.  Edmund,  F.  H.  Wheeler. 

Whitlock  Coil  Pipe  Company. 

J.  E.  Lewis.  R.  D.  Bobson. 

Wray   Pump  and   Register   Company. 

Geo.  W.  Kellogg,  William  F.  Ray,  Chas. 
F.  Ray,  Miss  S.  J.  Dengler,  G.  G.  Branden- 
burg, J.  J.  Brandenburg. 


'  At   Both   Shows. 

American  Ball  Bearing  Company. 
F.  Philip  Dorn,  Frank  H.  Teagle. 
Aurora  Automatic  Machine  Company. 
R.  S.  Cooper,  J.  L  Brandenburg,  G.  G. 
Brandenburg. 
Baldwin  Chain  and  Manufacturing  Co. 
W.  M.  Gates,  H.  A.  Hause,  S.  G.  Whit- 
taker,  K.  Franklin  Peterson. 

Brown-Lipe  Gear  Company. 
H,  W.  Chapin,  A.  T.  Brown.  W.  C.  Lipe, 
Thomas  J.  Wetzel,  K.  Franklin  Peterson. 
.Byrne,  Kingston  &  Co. 
George  Kingston,   Charles  T.   Byrne,  J. 
P.   Grace,   J.   W.   Johnson,   W.   H.   Diehl, 
Marion  Black. 

Continental  Caoutchouc  Company. 
Emil  Grossman,  Joseph  Grossman,  C.  H. 
Loomis,  F.  E.   Moskovics,  D.  T.  Keenan, 

E.  T.   Horsey,   J.   S.   Smith,   Hugo  HoflF- 
staeder. 

The  William  Cramp  &  Sons  Ship  and 
Engine  Building  Company. 

Richard  Thompson,  Courtland  D.  Cramp. 
Dae  Auto  Supply  House. 

E.  S.  Griffing,  J.  G.  Craig,  Hall  L.  Snut- 
sel,  H.  G.  Jackson,  Charles  Dunham,  L  J. 
Reynaud.  F.  M.  Pose,  C.  V.  Tuttill. 
Dayton  Electrical  Manufacturing  Company. 

V.  G.  Apple,  R.  L.  Hubler,  H.  F.  Apple, 
O.  D.  Apple,  E.  J.  Allen,  A.  A.  Allen,  L. 

F.  Ross,  W.  D.  Brown,  P.  C.  Ewing. 
Diamond  Chain  and  Manufacturing  Co. 

L.  M.  Wainwright,  E.  C.  Dunmeyer,  L, 

D.  Bolton,  W.  P.  Culver. 

Diamond  Rubber  Company. 

W.  B.  Miller,  A.  H.  Marks,  O.  J.  Wood- 
ward, John  F.  Lanier,  Harvey  J.  Wood- 
ard,  J.  W.  Hobbs,  D.  W.  Miller,  C.  T.  Wil- 
son, B.  W.  Snowman,  T.  Appleton,  W.  T. 
Heifer,  W.  P.  Cronin,  E.  H.  Fitch,  G.  A. 
Davidson,  N.  E.  Oliver,  George  J.  Bradley, 
W.  M.  Perrett,  O.  S.  Tweedy. 
R.  E.  Dietz  &  Co. 

Theodore  E.  Getz,  James  Soriano,  George 
A.  Allen. 

Eastern  Carbon  Works. 

E.   J.   Wilson.  George  W.   Mills,  O.   L. 
Turgeon. 
Edmunds  &  Jones  Manufacturing  Company. 

George  E.  Edmunds,  R.  W.  Booth, 
Charles  E.  Bradley,  W.  T.  Jones. 

Firestone  Tire  and  Rubber  Company. 

H.  S.  Firestone,  Will  Christie,  L.  E.  Sis- 
ler,  J.  M.  Gilbert,  S.  E.  Carkheff,  Burk 
Partridge,  E.  E.  McMaster,  W.  P.  Berrien, 
W.  A.  Wells,  H.  A.  Palmer,  James  Gibney, 
John  Gibney,  A.  J.  Green,  R.  J.  Firestone. 
Fiske   Rubber   Company. 

H.  T.  Dunn,  E.  H.  Broadwell,  F.  C. 
Riggs,  H.  G.  Fiske,  A.  M.  Mayo,  B.  Par- 
ker, A.  L.  Beards,  J.  C  Cole,  William 
Jameson,  E.  H.  Brandt,  J.  W.  Bowman,  J. 
W.    Mixell,  J.    H.   Cody,   William   Lambe, 

E.  A.  Hoffman,  M.  L.  Brown,  George  A. 
Campbell,   A.    M.    Ayres,   Morris    Penrose, 

F.  C    VanDerhoff,    B.    H.    Pratt, 

Gray  &  Davis. 
William    Gray,    J.    Albert    Davis,    F.    E. 
Castle,   W.   A.   Murphy,   F.    S.   Collins,   E. 
E.  Taylor. 


G  &  J   Tire  Company. 
Herbert  A.  Givens,  A.  E.  Vinton.  D.  P 
Price,  H.  L.  Johnson,  V.  M.  Scroggs,  M 
G.  Whitlock,  Howard  B.  Smith,  R.  L  Ijeis 
A.  T.  Smith,  Harold  Oldsmith,  C.  L  Pe^ 
per,  Charles  H.  Semple. 
Gabriel     Horn     Manufacturing    Compiaj; 
C.  H.  Foster,  C  S.  Britton,  J.  F.  Giblc. 
W.  D.  Strong,  A.  E.  R.  Blomquist 
The  Gilbert  Manufacturing  Company. 
Fredson  E.  Bowers.  Thomas  G.  Bowcn. 
J.  Howard  Marlin. 

The  Goodyear  Tire  and  Rubber  Con^ttsr. 

G.  M.  Stadelman,  K  B.  Harwood,  Wl 

liam   T.    Teagan.   A.    F,    Osterloh,  0.  L 

Weaver,  W.  B.  Fewull,  M.  M.  Nortoa  R 

G.   Fitler,   C  M.   Cordcll,  H.    M.  Snyder. 

R.  E.  Hardy  Company. 

R.  E.  Hardy,  G.  J.  Schultz,  F.  J.  Wati 

A.  W.  Harris  Oil  Company. 
George  L.  Monroe,  Benjamin  S.  Terry. 
Walter  H.  Gladding,  Fred  T.  Bailey. 
Hartford   Rubber   Works    Company 
J.  D.  Anderson,  Thomas  Midgley.  J.  W 
Gilson,  H.  Plow,  E.  S.  Benson,  E.  S.  Ret 
E.   R.  Benson,  F.   Ke^er,   George  Osto- 
dorf,  H.  E.  Field,  S.  E.  Gillard,  H.  Snyde. 
A.  D.  Cruden,  A.  W.  Kirk,  W.  R  Barsd 
E.  J.  Davem,  W.  H.  Reed. 

Hartford  Suspension  Company. 
E.  V.  Hartford,  A.  G.   Hoffman.  J.  I 
Hartford,  L.  C.  Burnett,  C.  L.  Stevens 
Herz  &  Co. 
G.     L.     Herz,     C.     Schoenstein,    Har 
Weber,  Louis  Klar. 
Hess-Bright   Manufacturing   Compar? 
Henry  Hess,  F.  E.   Bright,  R.  D.  M:: 
Donald,    C   L.    McCalla,   A.    Hegardt  A 
Nairn,  N.  Hahn. 

Hyatt  Roller  Bearing  Company. 
P.  S.  Steenstrup,  H.  A.   Brown.  Jr. '- 
A.  Sloan. 

International  A  &  V  Tire  Company 
J.  C.  MaUack,  F.  W.  Libby,  H.  C  Yoor, 
N.  D.  Crawford,  R.  E.  Glass,  W.  H.  DodT- 
erty. 

Judson  &  Downing  Company. 
J.  G.  Judson,  F.  J.  Daosingburg. 
Light  Manufacturing  and  Foundry  0 
E.  S.  Fretz,  W.  J.  Grubb,  E.  R.  Cassel 
McGiehan  Manufacturing  Company 
C.   W.   McGiehan,   F.   E.    McGiehan.! 
Mulvanay,  John  S.  Cercess,  F.  H.  Mcuai 
C.  H.  McGinn,  J.  W.  Scott. 
McCord  &  Co. 
E.  B.  Fleisch,  J.  M.  Hibbard,  L.  H.  H; 
lin,  James  Williamson. 

Morgan  &  Wright. 
C  J.  Butler,  Arthur  L  Philip.  C  S.  5% 
gard,  T.  R.  Burton.  W.  C.  Marion.  J 
A.  Measure,  R.  G.  Kennedy,  J.  C  Wr 
G.  M.  Seewald,  J.  J.  Alexander,  C  Me- i 
E.  F.  Jackson,  L  J.  Cooper,  Geor^ 
Burnham,  E.  M.  Greene. 

F.  W.  Ofeldt  &  Sons. 
E.  G.  Ofeldt,  H.  V.  Eaton. 

Parish  &  Bingham. 
George  W.  Morse,  James  H.  K  >- ' 
W.  Blackman. 
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ew  York  and  New  Jersey  Lubricant  Co. 
T.  A.  Matthews,  W.  F.  Kimball,  J.  H. 
mnis,  J.  D.  Kelvie,  F.  J.  Barnes,  William 
igelm^n. 

Priest~o-Lite  Company. 
Carl    G.    Fischer,   J.   A.    Allison,   T.    C. 
very,  Frank  M.  Moore,  Paul  R.  Rippien, 
dwin  Adams,  F.  L.  C.  Martin. 

Railway  Appliances  Company. 
C.    H.    Holbrook,  George  T.   Briggs,  F. 
:.    Batcheller,    P.   R.   Brooks,   Gcorg6   H. 
eargent 

Rands  Manufacturing  Company. 
W.   C   Rands,  C.  J.  Iven,  C  W.  Stre- 
nger. 

Remy   Electric   Company. 
W.  R.  Poland,  C.  E.  Carr,  Frank  Remy, 
I.  P.  Remy. 

ipicer  Universal  Joint  and  Manufacturing 

Company. 

C.    W.    Spicer,   K.   F.   Peterson,   Asa  F. 

Randolph,  Thomas  J.  Wetzel,  J.  P.  Thomp- 

on. 

Sprague   Umbrella   Company. 
C.  J.  H.  Sprague,  H.  B.  Conklin,  F.  A 
Dillingham,  F.  G.  Laffery,  H.  G  Brecken- 
ridge,   A.   Hirman.  C.   M.  Ballard,  G  W. 
Mackey. 

Springfield  Metal  Body  Company. 
H.   M.   Billings,  F.  B.  Reed,  H.  Smith, 
A.   P.  Smith,  J.  B.  Richards,  G.  Page,  C 
A.  Guffrin. 

Standard  Roller  Bearing  Company. 
Samuel    S.    Eveland,    Robert   H.    Grant, 
Frank   Beemer,  L.  J.  Hoover,  Thomas  J. 
Heller,  F.  M.  Germane. 

Standard   Welding  Company. 
W.   H.   Pirrong,  E.  A.  Heinsohn,  Burk 
Quayle,  W.  S.  Gorton,  L.  D.  Rockwell,  H. 
W.  Davis. 

Steel  Ball  Company. 
William  D.  Tilden,  H.  J.  Carie,  W.  B. 
Post,  A.  S.  Krotz,  E.  C.  Babcock,  Jr. 
Timken  Roller  Bearing  Axle  Company. 
W.   R.  Timken,  A.   R.  Demory,  W.  H. 
Timken,  W.  T.  Walker,  E.  W.  Louis,  Mr. 
Preston. 

Veeder   Manufacturing  Company. 

D.  J.  Post,  R.  S.  Drake,  R  G  Biddle. 

Warner  Gear  Company. 
A.   L.  Johnson,   R.   P.   Johnson,   T.   W. 
Warner,   H.    L.   Warner,   N.   N.   Warner, 
Harriet  Johnson. 

Warner  Instrument  Company. 

E.  P.  Warner,  C.  H.  Warner,  S.  A  Bean, 
A.  J.  Inderrieden,  D.  W.  Dunn,  O.  C 
Foster. 

Whitney  Manufacturing  Company. 
C.  E.  Whitney,  C  S.  Woodward,  W.  W. 
Totman. 

Witherbee  Igniter  Company. 
Thomas  S.  Witherbee,  William  H.  Reid, 
A.  J.  Stone,  A.  J.  Fiske,  George  P.  Moore, 
Fred  J.  Roth,  Joseph  Hooton. 

E,  J.  Willis  Company. 
E.  J.  Willis,  W.  E.  Baker,  K  L.  Devere, 
A.  E.  Griffith,  H.  Simmonds,  A.  Balzer,  R. 
Jarman,  C.  Dyde.  M.  C.  Hopkins. 
The  Webb  Company. 
Edward  H.  Webb,   H.  W.  Webb,    C.  J. 
Appelbee,   Chas.   Vincent,  Lester  L.  Brew- 
ster, A.  C.   Hampson,  J.  L.   Myers, 


Commercial  Vehicle  Section  of  the 

Paris  Show. 

By  Joseph  Tracy, 
gasoune  vehicles. 

Steel  frames  are  used  almost  exclusively 
on  the  commercial  vehicles  of  all  sizes. 
Many  of  the  omnibus  chassis  have  the  usual 
pressed  steel  frame,  only  deeper  and  of 
thicker  metal  than  the  frames  used  on 
pleasure  cars.  •  Front  axles  are  usually  solid 
forgings  and  of  square  section.  A  few  of 
the  light  delivery  wagons,  however,  have  I 
section  front  axles.  The  steering  heads  are, 
almost  without  exception,  of  the  Elliott  type. 

Double  chain  drive  is  seen  on  most  of  the 
vehicles,  although  there  are  a  few  having 
propeller  shaft  drive  and  a  live  rear  axle. 
The  combined  solid  and  live  rear  axle 
seems  to  be  coming  into  favor.  In  this 
type  of  axle  the  rear  wheel  runs  on  the 
axle  ends,  which  are  hollow.  The  middle 
of  the  solid  axle  (the  part  between  the 
springs)  is  offset  either  backward  or  down- 
ward, in  order  to  make  room  for  the  live 
axle,  the  driving  shafts  of  which  extend 
through  the  hollow  wheel  stubs  and  drive 
the  wheels  by  jaw  clutches  on  the  outside 
of  the  hubs. 

There  is  another  type  of  rear  axle  con- 
struction which  is  used  by  Panhard  and 
also  by  the  Daimler  Company.  In  this  type 
there  is  a  differential  shaft  supported  by  a 
wood  frame  a  little  distance  forward  from 
the  carrying  axle,  which,  in  this  case,  is 
solid.  There  are  spur  pinions  on  the  ends 
of  the  differential  shaft  These  pinions 
mesh  in  an  internal  gear,  which  is  bolted 
on  the  inside  of  the  rear  wheels. 

Wooden  wheels  are  used  on  nearly  all 
of  the  cars.  There  arc  a  few,  however, 
which  have  steel  wheels,  some  spoked, 
others  of  the  disc  type.  Metal  wheels  are 
used  only  on  the  heaviest  vehicles. 

The  small  delivery  wagons,  which  are,  in 
many  cases,  touring  car  chassis  carrying  a 
delivery  wagon  body,  are  usually  mounted 
on  ordinary  pneumatic  tires.  In  the  me- 
dium sized  vehicles  solid  rubber  tires  are 
used  on  both  the  front  and  rear  wheels. 
The  latter  wheels  usually  have  two  tires 
on  the  same  rim.  On  the  heavier  cars  steel 
tires  are  used  on  the  back  and  front  wheels 
almost  without  exception. 

The  semi-elliptic  type  of  spring  is  seen 
on  the  largest  numbers  of  cars.  A  few  of 
the  lightest  delivery  wagons  have  platform 
springs  in  the  rear.  Transmissions  are 
practically  the  same  as  those  which  are 
used  on  touring  cars,  the  only  difference 
being  that  they  are  made  much  heavier  in 
all  their  parts,  and  are  very  often  made 
with  cast  bronze  gear  boxes.  There  is  one 
machine  shown  which  has  a  disc  friction 
drive. 

The  motors  on  the  gasoline  cars  are 
usually  enlarged  models  of  touring  car  mo- 
tors with  steel  castings  substituted  in  some 
places  for  forgings.  The  crank  cases  are 
usually  cast  from  bronze.  Clutches  are 
nearly  all  of  the  metallic  type  on  the  heav- 
ier cars  and  leather  covered  on  the  lighter 
cars. 


For  cooling  the  coiled  pipe  type  of  radi- 
ator seems  to  find  most  favor,  although 
several  of  the  omnibuses  are  fitted  with 
honeycomb  coolers.  The  lubrication  is  sup- 
plied by  mechanically  driven  pumps  in  prac- 
tically all  cases.  For  ignition,  the  high  and 
low  tension  systems  are  used  to  about  the 
same  extent.  Accumulators  are  used  on 
one  or  two  of  the  very  light  delivery 
wagons. 

The  steering  gear  is  almost  without  ex- 
ception of  the  worm  and  sector  type,  hav- 
ing the  steering  post  vertical  in  some  of  the 
heavier  cars,  and  at  a  slight  angle  in  the 
lighter  cars.  The  brakes  seen  on  the  com- 
mercial vehicles  are  in  most  cases  designed 
along  the  same  lines  as  touring  car  brakes. 
Band  brakes  on  the  rear  wheels  of  the 
large  cars  are  usually  applied  by  means  of 
a  hand  wheel,  actuating  a  bolt  and  nut 
mechanism.  Shoes  acting  on  the  tires  like 
railroad  car  brakes  are  seen  on  several  of 
the  heavy  vehicles.  The  gasoline  feed  is 
by  gravity  on  almost  all  the  machines. 

STEAM   MACHINES. 

Steam  cars  are  shown  by  Thomeycroft, 
Purrey,  Turgan,  Serpollet  (whose  car  is 
attached  to  the  Renard  train)  and  Cha- 
boche.  All  these  machines,  except  the  Ser- 
pollet, are  of  the  heavy,  platform,  or  lorry 
type,  and  designed  to  bum  coke  or  coal. 
There  does  not  seem  to  be  any  note- 
worthy development  in  heavy  steam  cars 
during  the  past  year.  There  are  a  few 
narrow  gauge  tram  cars,  both  steam  and 
gasoline. 

There  is  an  electric  searchlight,  which  is 
used  by  the  French  army,  on  exhibition 
in  a  tent  outside  the  building  known  as  the 
"Serres."  The  searchlight  is  mounted  on 
its  own  truck,  which  is  drawn  by  an  or- 
dinary Krieger  "combination"  car,  having 
a  Richard-Brasier  gasoline  motor  under 
the  bonnet,  which  drives  a  dynamo  placed 
underneath  the  footboard.  The  rear  wheels 
are  driven  by  electric  motors,  which  are 
supplied  by  current  from  the  dynamo. 
When  it  is  desired  to  operate  the  search- 
light the  motor  circuit  is  opened  and  the 
searchlight  connected. 

There  is  also  on  exhibition  a  chassis  car- 
rying a  fire  pump.  The  pump  can  be  con- 
nected or  disconnected  by  means  of  jaw 
clutches.  When  the  pump  is  disconnected 
the  car  can  be  driven  in  the  usual  way. 

In  the  moving  machinery  section  may  be 
seen  in  action  the  motors  of  all  the  lead- 
ing makers,  driving  dynamos,  pumping 
water  or  driving  machine  tools.  There  is 
also  a  very  fine  exhibit  of  gas  engines 
running  on  producer  gas.  Machine  tools 
of  every  description  used  in  motor  build- 
ing are  also  shown  in  the  machinery  hall, 
in  operation.  Cylinders  are  being  bored, 
crank  shafts  turned,  pistons  ground  and 
gears  cut,  in  a  dozen  different  ways,  each 
exhibitor  claiming  peculiar  advantages  of 
his  own. 


Commercial  vehicles  will  be  found  at  both 
New  York  shows,  those  at  the  "Garden" 
Show  being  mostly  in  the  basement. 
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The  Flint  Auto  Brass  and  Aliuninum 
Company,  Detroit,  will  increase  their  stock 
to  $75,000  and  enlarge  their  factory. 

The  Lackawanna  Leather  Company, 
Hackettstown.  N.  J.,  are  now  making 
chrome  tanned  morocco  leather  automobile 
work. 

The  Dudley  Auto  School  and  Garage 
Company  of  Boston,  Mass.,  have  opened 
a  branch  office  on  Main  street,  Springfield, 
Mass. 

Announcement  has  been  made  that  rail- 
roads operating  west  of  Chicago  will  re- 
duce their  rates  on  rubber  tires,  the  reduc- 
tion to  go  into  eflFect  February  i. 

The  Pitton  Novelty  Company,  Ltd.,  De- 
troit, Mich.,  manufacturers  of  automobile 
parts,  have  changed  their  name  to  the 
Home  Novelty  Company. 

W.  C  Temple,  Pittsburg.  Pa.,  chairman 
of  the  racing  committee  of  the  A.  A.  A., 
has  been  named  as  a  candidate  for  the 
presidency  of  that  organization. 

We  have  just  issued  a  lithographed 
calendar  for  1906,  which  we  will  be  pleased 
to  send  to  any  of  our  subscribers  or  adver- 
tisers who  has  not  received  one. 

The  H.  T.  Hcarsey  Vehicle  Company, 
Indianapolis,  Ind.,  are  building  an  addition 
to  dieir  store,  which  will  be  known  as  the 
Hearsey  Annex  and  used  as  a  garage. 

The  Premier  Motor  Car  Company,  In- 
dianapolis, have  bought  the  block  of  ground 
adjoining  their  present  factory,  on  which 
they  contemplate  building  an  addition  to 
their  plant 

The  coroner's  records  of  Allegheny 
County,  Pa.,  show  that  while  there  are 
1,200  machines  in  use  in  the  county,  there 
were  but  ten  deaths  during  the  year  of 
1905  due  to  automobiles. 

A  meeting  of  the  board  of  directors  of 
the  Standard  Automobile  Company  of  New 
York  will  be  held  on  January  18,  to  take 
action  toward  increasing  the  capital  of  the 
company  from  $75,000  to  $1,250,000. 

F.  I.  Tone,  former  assistant  manager  of 
the  Marion  Motor  Car  Company,  Indian- 
apolis, has  resigned  his  position,  and  has 
assumed  the  management  of  the  American 
Motor  Car  Company  of  the  same  city. 

J.  S.  Conwell  has  been  appointed  general 
manager  of  the  Marion  Motor  Car  Com- 
pany, Indianapolis,  to  succeed  H.  M.  By- 
field.  Mr.  Conwell  was  formerly  the  man- 
ager of  the  Pope-Waverley  factory  at  In- 
dianapolis. 

The  Auto  Improvement  Company,  New 
York  city,  will  shortly  place  on  the  mar- 
ket an  autpmobile  detector,  a  device  for 
detecting  any  movement  of  the  machine 
after  it  has  been  put  up  for  the  night 
They  will  also  bring  out  an  automobile 
tank  filler  which  will  contain  an  automatic 

>uge  and  a  new  acetylene  gas  tank. 


Hartman  &  Ridgaway  are  erecting  a 
buggy  and  automobile  top  factory  at  the 
corner  of  Pennsylvania  avenue  and  George 
street,  Baltimore,  Md. 

Isaac  G.  Johnson  &  Co.,  Spu)rten  Duyvil, 
N.  Y.,  have  just  built  a  large  addition  to 
their  plant,  which  will  be  devoted  to  the 
production  of  steel  and  nickel  steel  castings. 

The  Hoffman  Hinge  and  Foundry  Com- 
pany, Hubbard  and  Porter  streets,  Qeve- 
land,  have  changed  their  name  to  the  Ferro 
Machine  and  Foundry  Company,  and  have 
increased  their  capital  to  $250,000.  They 
make  gray  iron  castings. 

The  Royal  Motor  Car  Company,  Qevc- 
land,  have  prepared  and  issued  a  booklet 
containing  photographs  and  drawings  of 
the  various  parts  of  their  cars,  each  having 
been  given  a  number  so  that  it  may  be 
readily  ordered  by  mail  or  telegraph. 

The  American  Automobile  Association 
will  hold  meetings  as  follows:  Racing 
board  on  January  15,  board  of  directors 
on  January  16,  and  an  open  convention 
for  all  members  on  January  17.  All  meet- 
ings will  be  held  at  the  Sixty-ninth  Regi- 
ment Armory. 

The  Waverley  branch  of  the  Pope  Motor 
Car  Company  of  Indianapolis  are  building 
an  additional  story  to  one  of  their  build- 
ings, which  gives  them  about  7,000  extra 
feet  of  floor  space.  Two  floors  of  this 
building  will  be  devoted  exclusively  to  the 
manufacture  of  electric  trucks. 


New  Incorporations. 

The  Bradford  Motor  Company,  Wil- 
mington, Del. — To  manufacture  automo- 
biles.    Capital,  $60,000. 

Northwest  Motor  Company,  Seattle, 
Wash. — Capital,  $15,000.  Incorporators,  H. 
B.  Rector  and  F.  W.  Caldwell. 

Ansonia  Automobile  Company,  New 
York  City. — Capital,  $5,000.  Directors,  E. 
G.  Potter,  G.  R.  Kelso,  F.  W.  White. 

The  Evansville  Battery  and  Electrical 
Company,  Evansville,  Ind. — ^To  manufac- 
ture storage  batteries.     Capital,  $100,000. 

Denver  Auto  Goods  Company,  Denver, 
.  Col. — Capital,  $10,000.  Incorporators,  H. 
O.  Cartwright,  Smith  McKay,  J.  W. 
Foster. 

Carlson  Automobile  Company,  Brooklyn, 
N.  Y. — Capital,  $15,000.  Directors,  C.  A. 
Carlson,  Chalmers  Dale,  Jr.,  and  C.  W. 
McKelvey. 

Krueger  Automobile  Company,  Milwau- 
kee, Wis. — Capital,  $10,000.  Incorporators, 
Edward  Krueger,  W.  H.  Hathaway  and 
Geo.  J.  Besnah. 

Boston  Auto  School,  Boston,  Mass. — To 
maintain  an  automobile  school.  Capital, 
$5,000.  President,  W.  E.  Cooper;  treas- 
urer, E.  F.  Edwards. 

Twentieth  Century  Motor  Car  Company, 
Chicago. — To  manufacture  motor  vehicles. 
Incorporators,  Lewis  F.  Haupt,  Geo.  C. 
Marsh  and  Edward  F.  Heywood,  Jr. 

The  Windsor  Motor  Car  Company, 
Evansville,  Ind. — To  manufacture  automo- 
biles. Directors,  J.  C.  Zutt  president;  J. 
A.    Windsor,    vice    president    and    general 


manager,  and  W.  M.  Copeland,  secretu), 
and  treasurer.  i 

The  New  Roadway  Motor  Compai^.j 
Oklahoma  City,  Okla.— Capital,  $i5aooal 
Directors,  Theo.  A.  Johnson,  Richard  d 
Strobhard  and  E.  Ashbrook. 

The  White  Automobile  Company,  Colcm- 
bus,  O.— Capital,  $10,000.  Incorporaton. 
C.  M.  Taylor,  Henry  S.  Krugcr,  W.  P 
English,  C.  R  Yoder.  J.  B.  McGaughy. 

Imperial  Automobile  Company,  Boste. 
— To  deal  in  automobiles.  Capital,  $30001 
Directors,  J.  A.  Seaverns,  president;  D.J 
O'Connell,  treasurer;  C.  W.  Webber, cknt 

Chadwick  Motor  Car  Company,  Net 
York  City. — ^To  manufacture  automobila 
Capital,  $50,000.  Incorporators,  Albert  W 
Pross,  Clarence  E.  Reid,  Geo.  Murer,  Akt 
M.  Cox,  Florence  Kinstler. 

The  Snow- Webster  Automobile  Coe-| 
pany,  Portland,  Me. — ^To  deal  in  autooc^ 
biles  and  motor  cycles.  Capital,  $100)1 1 
Incorporators,  Frank  S.  Webster,  Louis  i 
Webster  and  Nathan  Gifford. 

The  Cooney  Carriage  Company,  Ickki 
O. — ^To  manufacture  electric  automobte 
Capital,  $10,000.  Incorporators,  James  J 
Cooney,  John  McGettigan,  Chas.  R.  Bcf- 
man,  Josephine  S.  Lindsay  and  John  I 
Todd. 

The  West  Side  Motor  Company,  Hac£- 
ton,  O. — To  manufacture,  repair,  rent  d 
deal  in  automobiles.  Capital,  $10,000  hr 
corporators,  John  E.  Schmitt,  Qare  I 
Schmitt,  Chas.  E  Schmitt,  Katie  C 
Schmitt  and  Clarence  Murphy. 


Agency  and  Oarage  Notes. 

D.  P.  Reighard,  Pittsburg,  Pa.,  is  crcfr 
ing  a  three  story  garage  at  Ellsworth  jk 
College  avenues. 

A  garage  is  to  be  erected  at  535  a«l  jT 
South  Los  Angeles  street  by  Richard  P 
Blaisdell,  Los  Angeles,  Cal. 

J.  H.  Frenier  &  Son,  Rutland,  Vt,  rt 
building  a  garage  40x60  feet,  and  have  bea 
made  1906  agents  for  the  Rambler  a:^- 
Ford  cars. 

Eugene  Meyer,  Jr.,  will  remodel  the  tr 
story  stable  at  347  Amsterdam  aventic,  N'n 
York  city,  and  convert  it  into  an  atiioc^ 
bile  garage. 

W.  J.  Friel  will  represent  the  Ford  cr 
in  southern  Ohio  and  northern  Kcntucf 
during  1906,  with  headquarters  at  Po^ 
mouth,  Ohio. 

The  Central  Automobile  Company,  * 
cently  formed  by  G.  L.  Seely  and  G. : 
Ferrier,  of  Pittsburg,  Pa.,  will  be  the  :^*- 
agents  for  the  Reo  and  Stoddard-Dar ' 
cars  for  1906. 

The  Rutland  Machine  and  Aotomc- ' 
Company,  Rutland,  Vt.,  and  Ac  0.  ' 
Coolidge  Cycle  Company,  of  that  dty.  ^y 
merged.  The  new  concern  is  plaraung" 
erection  of  a  new  garage. 

The  St.  Louis  Motor  Carriage  Comf-' 
notified  us  that  the  Capen  Motor  Car  C^ 
pany,  of  St.  Louis,  are  not  their  St  L"- 
agents,  as  stated  by  us  in  a  recent  ^^ 
George  Neff,  4530  Delmar  avenue,  rc?i 
sents  them  in  that  city. 
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MEASURE    THE    CAR'S    VALUE 


Motor  car  value  can  be  measured  in 
miles,  at  so  many  cents  per*  mile. 

Easy  enough,  you  say,  after  you've  had 
a  car  a  season  and  kept  a  record  of  the 
expense  involved. 

Yes,  and  it  is  almost  as  easy  before 
you've  spent   a   cent. 

If  a  car  lacks  the  elements  that  mean 
mileage  your  expense  per  mile  will  be 
high. 

If  a  car  has  the  elements  that  mean 
mileage  your  expense  per  mile  will  be  low. 

To  get  mileage  buy  Strength  and  Sim- 
plicity; and  Shun  Friction  as  you  would 
the  plague. 

Buy     Strength.       Because     weak     metals 
Volume  I  of  **The  Motor  Car  Dissected" 
request. 


mileage  per  dollar  expended.  (The  Winton 
Model  K  has  ground  cylinders,  pistons  and 
bearings.  Grinding  is  expensive  work,  but 
it  is  the  only  known  method  of  eliminat- 
ing friction.) 

Buy  an  automobile  as  you  would  a  piece 
of  real  estate — demanding  the  greatest 
value,  per  dollar  spent,  to  be  obtained  in 
a  competitive  market.  (The  Winton  Model 
K  sells  at  $2,500.  Its  value  is  not  equalled 
in  the  competitive  automobile  market  for 
$3,500-  We  have  demonstrated  that  fact 
to  hundreds  of  inquirers,  and  we  shall  take 
pleasure  in  g^iving  you  the  evidence  any 
time  you  ask  for  it.) 
gives  an  array  of  **insidc   information"  on   automobiles.      Limited  edition,  but  copy   free  upon 


and  skeleton-construction  mean  break- 
downs. Break-downs  cut  down  mileage. 
(All  materials  used  in  the  Winton  Model  K 
are  tested  for  strength  betore  use.; 

Bu^Simplicity.  Because  each  added 
complication  means  an  added  chance  of  a 
repair-shop  job.  That  means  increased  ex- 
pense and  decreased  mileage.  (The  Win- 
ton Model  K  is  the  simplest  car  on  the 
market.  We  can't  tell  you  why  in  this 
space,  but  we  can  show  you  why  upon 
examination.) 

Avoid  Friction.  Because  Friction  cuts 
down  power,  ruins  working  parts,  de- 
vours   gasoline    and    oil,    and    means    less 
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The  Two=Cycle  Principle  Made  Plain. 

EVERYBODY    should    understand    the    two-cycle    principle,  which    has    given    the     Elmore   Car 
motor  prominence. 


MODEL    15 
1906  Four-Cylinder.  Two-Cycle  Elmore. 


A  two-cycle  engine  means  a  constant,  steady  application  of  power,  with  no  interval  between  the'impul? 
The  expansive  force  of  one  explosion  is  only  half-way  through  when  another  begins. 


Two-Cycle  Elmore  Enpine. 


Look  at  cylinder  No.  1.     The  piston  of  this  cylinder  is  only  half-way  down,  t)ie  force  of  the  expto^  ' 

is  still  acting  upon  it,  at  the  same  time  that  the  piston  of  cylinder  No.  2  is  just  starting  down  from  aiw4^  j 

explosion,  and  before  the  force  of  the  explosion  of  this  piston  is  exhausted  the  third  cylinder  ^vill  comei^l 

action,  then  the  fourth,  and  so  on  as  long  as  gas  is  fed  into  the  cylinder  and  there  is  a  spark  to  fire  It-ISi  i 

Simple,  isn't  it  ?     But  listen  to  this:  i 

All  the  inlet  and  exhaust  valves  have  been  eliminated  and  actually  from  18  to  20  parts  on  each  cylinder  have 

been  done  away  with. 
When  actually  fifty  per  cent,  of  the  moving  parts  have  been   eliminated   it  is  only  natural  that  the  cost  of 

operation  and  up-keep  is  reduced  fully  fifty  per  cent. 
The  constant,  unbroken.application  of  power,  only  to  be  equaled  in  the  four-cycle   by  the  use  of  8  cylinjers 
and  16  valves,  and  the  small  cost  of  up-keep  have  made  theTwo-Cycle  Elmore  the  sensation  of  the  tnotnent. 

You  cannot  fully  understand  the  broad  meaning  of  these  points  of  superiority  until  you  ha\'e  seen  thecal 
Send  for  catalog  describing  the  Four-Cylinder,  Two»Cycle  Elmore  at  $2,500  and  the  Three-Cyllfl*''' 

Two-Cycle  Elmore  at  $1,500.       WHl  exhibit  in  Neiu  VorkatMadisoyi  Square  Garden  o}ily.    Shoiu  lyt  Oma/^a  nt  C^^ 

BUMORE      MAINUFAOTURIINQ      COMPANY 


lOOU  Amanda  Street,  Glyde,  Ohio. 
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The  Sixth  Annual  Madison  Square  Garden  Show. 


Opening  of  the  Show. 

Vith  Madison  Square  Garden  decorated 
h  a  lavishness  that  even  that  wonderful 
ncture  had  never  before  experienced, 
:h  thousands  of  electric  lights  flashing, 
:h  the  band  playing  and  the  aisles 
nmed  with  thousands  of  handsomely 
»ssed  men  and  women  who  admired  the 
ished  products  of  the  automobile  indus- 
,  the  Sixth  National  Automobile  Show 
der  the  auspices  of  the  Association  of 
:ensed  Automobile  Manufacturers  opened 
Saturday  evening.  Dazzling  to  the  eye, 
istic  and  beautiful,  the  huge  building  had 
2n  transformed  into  a  veritable  fairy  pal- 
i,  in  which  King  Auto  ruled  supreme, 
palace  of  blue  and  white  and  gold,  with 
lliant  electric  lights  and  wonderful  deco- 
:ions,  blended  harmoniously  with  the  dis- 
ly  of  wealth  that  met  the  eye  on  every 
e.  There  was  nothing  garish  about  the 
lamentation  of  the  Garden.  Despite  the 
lossal  task  that  had  been  undertaken,  the 
ng  had  not  been  overdone,  and  there 
IS  nothing  that  was  not  pleasing  to  the 


eye  and  harmonious  throughout.  It  was 
whispered  that  $40,000  had  been  lavished  on 
these  decorations,  but  there  were  those  who 
hesitated  to  believe  that  even  this  large  sum 
could  have  wrought  the  wonderful  trans- 
formation. 

Even  before  the  visitor  attempted  to  force 
his  way  through  the  crowded  aisles  and  in- 
spect the  autos,  he  must  needs  stop  and  ad- 
mire the  beauty  of  the  scene  that  met  his 
eye.  The  entrance  to  the  Garden  is  through 
an  archway  formed  of  evergreens,  a  perfect 
bower  leading  to  the  beauties  further  on. 
At  the  entrance  on  either  side  stand  two 
life  sized  figures,  one  of  a  man  and  the 
other  of  a  woman,  both  dressed  in  full 
automobile  regalia.  Facing  each  other,  they 
point  the  way  into  the  Garden  and  to  the 
wonders  there  displayed. 

As  the  visitor  steps  through  the  main 
door  the  scene  opens  up  in  its  full  beauty. 
Facing  him  is  a  heroic  sized  figure  hold- 
ing aloft  an  automobile,  the  Goddess  of 
the  Machine,  welcoming  the  public.  At  her 
feet  plays  a  fountain,  the  waters  of  which 
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are  radiant  with  the  light  of  varied  hued 
electric  globes.  Behind  the  statue  to  the 
rear  of  the  hall  run  the  columns  which  di- 
vide the  exhibits,  the  adjacent  columns  be- 
ing connected  by  pretty  arches  surmounted 
by  a  cap  studded  with  electric  lights.  The 
girders  of  the  huge  building  are  hidden 
from  end  to  end  of  the  structure,  and  the 
ceiling' has  been  transformed  into  a  sea  of 
blue,  colored  as  an  Italian  sky,  through 
which  the  dim  gleam  of  hidden  electric 
lights  may  be  discerned,  giving  the  effect  of 
a  clear  night  sky.  Thousands  of  yards  of 
cloth  were  used  to  gain  this  effect,  which  is 
an  extremely  beautiful  one.  The  same  color 
scheme  has  been  followed  in  the  decoration 
of  the  balconies,  and  here  and  there  ban- 
ners of  white  and  gold  are  interspersed 
among  stately  pilasters  and  columns.  At 
either  end  of  the  hall  the  boxes  are  com- 
pletely hidden  by  specially  painted  scenery, 
giving  the  effect  of  doorways  of  marble 
forming  huge  arches.  These  old  Roman  pil- 
lars, with  large  urns  at  their  bases  and 
masses  of  evergreens  and  potted  plants,  give 
the  effect  of  an  Italian  garden. 

There  is  a  uniformity  in  the  display  signs 
above  the  various  exhibits  that  harmonizes 
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perfectly  with  the  general  decorative  idea. 
The  name  of  the  machine  or  the  company 
making  the  exhibit  (as  the  case  may  be) 
appears  in  large  gold  letters  on  a  back- 
ground of  white.  No  other  advertising 
appears,  and  as  a  result  there  is  a  continu- 
ous harmony  that  is  most  pleasing  to  the 
eye.  The  appearance  of  the  whole  Garden 
was  a  great  contrast  to  last  year,  and*  the 
kaleidoscope  of  various  colors  and  designs 
without  apparent  arrangement  was  pleas- 
ingly missing.  S.  R.  Ball,  who  had  charge 
of  the  decorations,  had  the  interesting  in- 
formation to  give  that  it  took  5,000  yards 
of  specially  woven  thickly  padded  carpet  to 
secure  the  bronze  effect  on  the  floor,  12,000 
yards  of  celestial  blue  cloth  and  27,000  gold 
stars  to  complete  that  wonderful  Italian 
sky  effect,  and  thousands  of  yards  of  silka- 
line  for  the  othei^  decorations.  Add  to  this 
the  weeks  of  work  for  sculptors  and  paint- 
ers and  decorators,  thousands  of  trees  and 
miles  of  smilax,  and  one  can  gain  some  idea 
of  the  task  of  decorating  Madison  Square 
Garden  and  transforming  it  into  a  fitting 
palace  for  the  reception  of  the  admirers  of 
the  Auto  Queen. 

But  enough  for  the  decorations,  and  now 
for  the  Show.  Down  the  centre  of  the  great 
hall  and  on  both  sides  are  the  automobiles 
and  such  machines  as  the  pioneers  of  but  six 
years  ago  never  dared  to  dream  of  as  even 
a  possibility.  From  the  tiny  runabout  to  the 
monstrous  limousine  and  palace  Pullman 
there  are  autos  of  every  design  and  of  every 
price,  suiting  alike  the  demands  of  the  small 
merchant  and  the  king  of  finance.  Automo- 
biles that  need  not  take  the  dust  of  express 
trains  and  automobiles  that  will  jog  along 
at  a  moderate  speed  and  get  you  there. 
All  of  them  are  shown,  and  all  of  them 
shine  and  glisten  as  the  electric  lights  flash 
on  polished  brass  and  magnificently  finished 
varnishes.  The  eye  is  dazzled  and  the  mind 
bewildered,  and  the  visitor  feels  that  it  is 
hardly  possible  to  make  a  selection  among 
all  of  these  desirable  and  beautiful  types, 
and  for  the  moment  wishes  that  he  could 
buy  a  duplicate  of  each  and  every  one  of 
them. 

The  opening  night  crowd  as  usual  was  a 


curious  crpwd,  a  catalogue  and  souvenir 
collecting  and  a  question  asking  crowd. 
They  swarmed  through  the  Garden,  climbed 
into  the  various  cars,  played  the  gear  and 
brake  levers,  tried  steering  wheels,  spooked 
under  bonnets  and  into  the  mysteries  of  the 
working  parts,  as  shown  in  the  handsomely 
polished  chassis  shown;  asked  prices,  talked 
carburetor,  spark  coil,  gears  and  transmis- 
sions like  old  time  veterans,  and  withal 
were  happy  and  contented. 

It  was  not  a  buying  attendance  in  any 
sense  of  the  word;  but  it  was  a  surprising 
revelation  to  hear  young  girls,  and  at  times 
their  younger  brothers,  talking  automobile 
and  using  the  proper  names  for  the  various 
parts.  There  was  none  of  the  pointing  of 
other  years  with  the  query,  "What  is  that 
thing?"  but  everyone  seemed  to  have 
learned  more  or  less  about  the  mystery  of 
the  auto  and  all  were  anxious  to  display 
that  knowledge.  It  was  only  another  indi- 
cation of  the  great  public  interest  in  horse- 
less vehicles. 

One  hundred  and  twenty  pleasure  vehi- 
cles of  forty-eight  different  makes  repre- 
sented the  Garden  Show,  and,  remarkable 
as  it  may  seem,  there  was  not  a  freak 
among  them.  The  automobile  manufactur- 
ers seemed  as  a  unit  to  have  drifted  away 
from  the  experimental  lines  and  had  settled 
down  to  turn  out  honest,  sensible  cars.  Side 
by  side  with  the  best  products  of  the  for- 
eign markets  stood  the  American  cars,  and, 
taken  point  for  point,  in  design,  machin- 
ery and  body  finish,  or  any  other  detail, 
they  stood  the  comparison  well.  Refinement 
throughout  was  the  tone  of  the  show,  and 
the  handsomely  polished  and  finished  chas- 
sis of  the  American  car  was  not  a  whit  be^ 
hind  that  of  its  foreign  brother.  The  Amer- 
icans at  last  had  achieved  that  beautiful 
finish  that  the  French  and  other  foreign 
manufacturers  had  so  long  prided  them- 
selves upon.  It  was  evident  that  they  had 
at  last  awakened  to  the  fact  that  money 
spent  on  labor,  on  details  and  finish  work 
was  money  well  spent. 

It  was  indeed  a  wonderful  exhibition,  and 
although  the  changes  in  general  design  and 
body  desigii  were  not  so  radical  as  in  the 


past,  there  was  a  plainly  evident  tcndcun 
toward  better  and  more  careful  work. 

Of  the  thousands  who  will  crowd  into  tb 
Show  during  the  week  there  is  no  doubt bt 
that  hundreds  will  be  buyers,  and  that  igot 
will  not  only  witness  the  most  magnificc: 
and  lavish  of  automobile  exhibitions,  be 
the  greatest  year  in  point  of  sales  that  !hr 
automobile  industry  has  ever  known. 


Complete  Car  Exhibits. 

KNOX   AUTOMOBILE  COMPANY. 

The  chief  attraction  at  the   Knox  staoi! 
is  the  chassis  of  their  new  40  horse  powc 
four  cylinder  car.     The  main    features  0: 
this  car,  outside  of  the  eng^ine,  are  pracD- 
cally   duplicates   of  various    parts  of  wd 
known  European  cars.    Thus  tlie  transmis- 
sion is  similar  to  the  1906   Mercedes;  the 
oiling  system  is  of  the  De  Dion  type;  tbe 
clutch,  of  the  inverted  cone  type,  is  pecuiar 
to  American  cars  in  that  the  surfaces  are 
metal  to  metal,  and  fully  enclosed.  The  Na- 
pier clutch  is  similar,  but  is  not  entirely  en- 
closed, as  is  the  Knox.    A  new  model  tfo 
cylinder   opposed   type    runabout    is   also 
shown.     The  motor  is  of   14  actual  horse 
power,   and   as   the   weight   is     only  1^5" 
pounds,  the  car  can  go  some,  45  miles  per 
hour  being  claimed   its  limit.     The  Knox 
Company  did  not  depend  on  the  railroadi 
this  year  to  convey  their  cars  to  the  Show. 
but  loaded  them  on  their  own  motor  trucks. 
and  ran  them  from  Springfield  to  New  York 
in  short  order,  and  then  used  these  same 
trucks  as  their  commercial  car  exhibit  01 
commercial   cars,   four   are   shown,  two  J 
ton  stake  trucks,  recently  brought  out  br 
the  Knox  Company,  and  two  2,500  pound 
deliveries,     standard     Knox     types.     The 
stake    trucks    have    the  well  known   16-18 
horse  power  double  opposed  Knox  engine, 
with    single   chain    drive    to     countershaft, 
and    side    chains    as    the    final    drive.     A 
planetary  gear  is  still  used  on  all  the  Knox 
commercial   cars.     On   the   new  four  cd- 
inder  car   a  slight  change   is    seen  in  the 
cylinder  .construction.     Instead   of  depend- 
ing   on    the    threaded    pins   alone,    small 
flanges   are   formed   on   the  cylinders,  and 


Knox  Waterless  Trucks  Loaded  With  Touring  Cars,  on  Their  Way  to  the  Show. 
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pins  are  just  half  as  long  as  formerly, 
i  flanges  serve  the  double  purpose  of 
sting  in  cooling,  at  the  same  r  time  stiff- 
ig  the  cylinder  walls. 

ANTANO     ELECTRIC     TRACTOR     COMPANY. 

f  you  have  a  fine  carriage  that  you 
uld  like  to  have  converted  into  an  elec- 
:  automobile,  you  can  have  it  done  by 
t  Cantano  Company.  They  take  your 
•riage,  remove  the  front  wheels,  put  in 
;ir  electric  tractor,  and  you  have  an  up 
date  electric  carriage.  This  tractor  can 
removed  in  thirty  minutes,  and  put 
another  body  if  desired,  so  that  with 
e  tractor  and  several  bodies,  one  could 
ve  a  number  of  different  vehicles.  The 
ictor,  of  course,  is  front  wheel  driven 
rough  a  motor  on  each  wheel.  This  con- 
ruction  makes  any  vehicle  equipped 
ith  the  tractor  easy  to  drive,  and  it  can 
.  turned  in  its  own  length.  An  Exide 
ittery  of  forty-four  cells  is  used,  placed 
tneath  the  seat  Forty  to  fifty  miles  on 
le  charge  is  claimed.  The  tractor  has 
heel  steering,  four  brakes,  and  four  for- 
ard  speeds  and  two  reverse.  A  handsome 
>nverted  carriage  and  bus  are  shown. 

COLUMBUS  BUGGY  COMPANY. 

The  electric  vehicle  has  been  very  care- 
illy  worked  out  by  the  Columbus  Buggy 
Company,  and  they  show  a  vehicle  with 
lany  features  not  found  on  the  usual  elec- 
•ic  runabout  They  use  a  pressed  steel 
rame,  and  the  mechanism  is  not  connected 
■>  this  frame,  the  motor,  reduction  and 
ack  shaft  being  carried  qn  an  aluminum 
rame  under  the  seat  Double  side  chains 
ransmit  the  power  from  the  jack  shaft  to 
he  rear  wheels.  The  rear  brakes  are  of 
he  expanding  type,  and  a  neat  and  com- 
pact construction  is  secured  by  placing  the 
jprocket  wheel  directly  over  the  brake 
Irum.  The  weight  is  very  evenly  dis- 
xibuted  by  placing  some  of  the  batteries 
mder  the  hood  in  front,  and  the  rest  in 
the  rear  of  the  body.  Four  forward  and 
reverse  speeds  are  secured,  with  20  miles 
}ev  hour  as  the  maximum  speed.  One 
:harge  will  drive  the  car  75  miles,  it  is 
claimed.  Two  cars  are  shown,  a  stan- 
hope and  a  victoria,  both  very  finely  fin- 
ished. 

POPE  MOTOR   CAR   COMPANY. 

The  Pope  Motor  Car  Company,  at  their 
stand  on  the  main  floor,  show  a  very 
handsome  line  of  pleasure  cars  of  different 
types  and  prices.  The  Pope-Toledo  is 
shown  in  several  styles  of  body,  and  a  fin- 
ished chassis  is  also  to  be  seen.  The  Pope- 
Toledo  engine  this  year  has  the  cylinder 
heads  cast  in  pairs,  but  the  cylinders  sep- 
arately, thus  giving  fewer  parts  and  greater 
ricrlditv.    Snace  is  also  orovided  for  a  masr- 
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Peerless  Model  14. 


PEERLESS    MOTOR    CAR    COMPANY. 

A  swell  runabout  in  gray  and  red,  with 
torpedo  back,  is  offered  by  the  Peerless 
Company,  and  this  car  is  of  distinctly  new 
type.  There  is  evidently  a  demand  for 
these  high  powered,  high  class  runabouts, 
for  several  of  the  old  American  firms  are 
this  year  offering  them  to  the  public.  Some- 
thing new  in  cylinder  design  is  seen  in  the 
Peerless  water  jacket.  which  tapers 
toward  the  bottom  of  the  cylinder.  The 
purpose  is  twofold;  it  gives  a  more  uni- 
form cooling  action,  as  the  bottom  of  the 
cylinder  evidently  does  not  get  as  hot  as 
the  top;  secondly,  it  gives  a  greater  thick- 
ness of  cooling  water  around  the  valves 
where  it  is  most  needed.  This  seems  to  be 
only  a  slight  detail,  but  then  it  is  the  little 
things  that  count,  especially  in  the  modem 
automobile,  when  all  are  striving  for  re- 
finement of  details.  Besides  the  runabout, 
a  finished  chassis,  a  touring  car  and  a 
limousine  are  exhibited,  and  by  their  clean 
cut  lines,  fine  workmanship  and  beauty 
are  exciting  the  admiration  of  all  who  view 
them. 

POPE  MANUFACTURING  COMPANY. 

The  Pope  Manufacturing  Company  have 
something  new  this  year  in  the  shape  of  a 
2  ton  gasoline  truck  having  a  speed  of  10- 
12  miles  per  hour.  A  two  cylinder,  hori- 
zontal opposed,  water  cooled  engine  is 
placed  under  the  front  seat  The  special 
feature  of  the  car  is  the  transmission, 
which  is  hung  from  the  centre  of  the 
chassis.  It  has  three  speeds  forward  and 
one   reverse,   and   each   speed   is   controlled 


which  lever  is  simply  an  electric  switch, 
magnetizing  each  clutch  as  the  current  to 
that  clutch  is  thrown  on  by  the  switch. 
No  damage  can  be  done  by  throwing  in 
the  wrong  speed,  for  the  clutches,  with 
their  enormous  attraction,  can  handle  any 
load,  and  if  the  load  should  become  too 
great  the  clutch  would  simply  slip,  with- 
out damage.  This  truck  was  designed  so 
that  any  ordinary  driver  could  manage  it, 
without  any  knowledge  of  the  mechanism 
whatever.  The  Pope  Company  also  show 
a  large  electric  stake  truck,  an  electric 
closed  top  delivery  wagon,  and  a  small 
open  delivery  wagon.  The  Pope-Hartford 
is  this  year  shown  in  two  models,  a  new 
four  cylinder  touring  car,  and  the  double 
opposed  under  the  hood  car,  which  is  prac- 
tically the  same  as  last  year's  model.  The 
Pope-Tribune  car,  with  two  vertical  cyl- 
inders, is  shown  in  the  runabout  type,  also 
in   the   tonneau   style. 

SMITH  &  MABLEY  MANUFACTURING  COMPANY. 

A  new  type  of  closed  car  is  shown  by 
Smith  &  Mabley;  it  is  a  hansom,  with 
Quinby  body,  having  large  drop  side  and 
rear  windows,  so  that  when  the  doors  are 
opened  and  the  windows  down,  the  vehicle 
is  very  open,  yet  it  can  be  closed  in  a  mo- 
ment in  case  of  inclement  weather.  The 
car  is  finished  in  blue  and  black,  with  red 
running  gear  and  upholstery.  Power  is 
furnished  by  the  regular  30  horse  power 
Smith  &  Mabley  simplex  engine.  The  car 
is  strikingly  handsome  in  appearance,  and 
should    prove    to    be    very    convenient    for 
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Pope-Hartford  Gasoline  Truck. 
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HEWITT   MOTOR  COMPANY. 

A  "foolproof*  automatic  and  pcrfca^ 
accessible  automobile  is  what  the  Heir- 
Motor  Company  claim  to  have.  Foiir  c- 
tirely  different  models  are  shown.  T2 
single  cylinder  runabout  and  light  deliver 
have  practically  the  same  chassis.  Tbe& 
gine  is  horizontal,  being  leng^thwise  the  or. 
about  the  centre.  Nothing  but  the  best  n- 
ported  chrome  steels  are  used,  it  is  daiiwd 
A  planetary  transmission  is  employed  irt 
no  internal  gears.  The  speeds  are  all  ^ 
trolled  by  a  set  of  interlocking  pedals,  ? 
arranged  that  when  one  speed  is  put . 
the  other  is  taken  out  automatically,  221: 
either  speed  is  taken  out  automatical: 
when  the  brake  is  put  on.  An  entirely 
new  automatic  carburetor  is  used,  and  m 
systems  of  ignition — ^jump  spark  and  w^ 
spark.  The  four  cylinder  touring  car  hs 
sliding  gear  transmissions,  shaft  drive  v^ 
an  open  crank  case.  There  is  really  k 
crank  case  at  all,  as  the  eng^ine  is  built  (s '. 
the  marine  steam  engine  principle.  Thk 
makes  the  main  crank  bearings  very  ta,  I 


foreign  practice  throughout,  using  forgings 
everywhere  and  chrome  steel  shafts  and 
gears  where  there  is  any  wear  whatever. 

GALLIA  ELECTRIC  CARRIAGE  COMPANY. 

An  inside  driven  electric  cab,  with  beau- 
tifully finished  body,  and  a  runabout  with 
basket  work  body  attracted  a  good  deal  of 
attention  at  the  Gallia  stand  in  the  Exhi- 
bition Hall.  These  electric  cars  are  all  im- 
ported, complete,  with  bodies  and  tops 
made  by  the  foremost  European  body  mak- 
ers. The  Gallia  cars  have  a  number  of 
exclusive  mechanical  features  which  de- 
serve mention.  The  control  follows  gaso- 
line practice  throughout  The  cars  start 
off  easily,  without  a  jar,  due  to  an  electric 


clutch  employed.  Steering  is  by  wheel, 
with  sectors  on  top  having  levers  which 
give  all  the  motor  speeds  forward  and  re- 
verse. Two  pedals,  which  control  the  two 
systems  of  brakes,  are  placed  very  close 
together  at  the  right  of  the  steering  col- 
umn, so  that  it  is  possible  to  apply  both 
brakes  at  the  same  time  with  one  foot. 
The  motor  is  hung  directly  beneath  the 
dash,  and  is  connected  to  the  rear  axle  by 
shaft  *  Twenty-four  cells  are  carried, 
twelve  in  front  underneath  the  bonnet,  and 
twelve  in  the  rear  of  the  body,  thus  giv- 
ing a  more  even  distribution  of  weight 
With  one  charge  of  the  batteries  a  50-60 
mile  rim  can  be  made,  it  is  claimed. 


Cadillac  Stand,  Showing  New  Four  Cylinder  Chassis. 


Hewitt  Oiling  Device. 

of  adjustment  and  examination.  A  Ut?^ 
four  cylinder  truck  of  25  horse  power, 
weight  between  5,000  and  5,500  V^^ 
carrying  capacity  3  tons,  is  shown  in  the 
basement  This  truck  has  the  open  cranl: 
case  and  planetary  interlocking  gears  i^ 
described.  Double  tires  are  used  on  th« 
rear  wheels.  The  illustration  shows  thf 
oiling  system  of  the  Hewitt  cars  in  cross 
section.  The  small  gear  A  is  driven  direct 
from  the  engine,  and  meshes  with  ^^ 
B.  Oil  from  the  reservoir  enters  at  C  and 
the  gears  turning  clockwise  the  oil  enters 
the  spurs,  and  thus  is  carried  around  to  U 
which  leads  to  the  bearing  to  be  lu^"' 
cated.  This  is  a  simple,  positive  and  re- 
liable system,  and  automatic  as  well;  'or 
the  greater  the  engine  speed  the  gre^^ 
number  of  revolutions  the  small  spurs 
make,  and  consequently  the  faster  .the  flo'^ 
of  oil. 

the  CADILLAC   MOTOR  CAR  COMPANY 

exhibit  two  light  cars  on  the  single  cyno' 
der  chassis,  one  a  runabout,  the  other  2 
light  touring  car  with  a  body  of  gracciwt 
curved  lines.  The  single  cylinder  horuoo* 
tal  engine  is  practically  the  same  as  that 
of  the  last  three  years,  5x5  inch^ 
rated   10  horse  power.     The  transmission 


January   17,   1906. 

J    their   patented  two   speed   and   reverse 
lanetary,    and   may   be    removed   without 
disturbing  the  crank  shaft  of  the  engine.  A 
afety  device  to  prevent  back  kicks  is  pro- 
vided.     It  obstructs  the  end  of  the  crank 
.haft  so  the  starting  handle  cannot  be  used 
mtil  the  spark  lever  is  retarded.    Ignition 
s    on    the  jump   spark   system,   using  the 
Zadillac  double  plug,  no  high  tension  wires 
being  grounded  on  the  engine.    Spark  and 
throttle  levers  are  on  the  post  below  the 
wheel.      A    side    lever    operates    the    high 
speed   and   reverse,  and  a  foot  pedal   the 
low  speed.    The  gasoline  tank  has  an  upper 
compartment,  which  is  kept  as  a  reserve,  and 
when  a  very  steep  hill  is  encountered  this 
is  used,  as  its  height  above  the  carburetor 
ensures  a  supply  of  gasoline.     Two  large 
cars  are  shown,  one  with  a  30  horse  power, 
four  cylinder  vertical  engine  of  4^   inch 
bore  and  5  inch  stroke;  three  speeds  for- 
ward and  reverse  planetary  transmission; 
bevel  gear  drive;  98  inch  wheel  base.  This 
chassis  attracted  much  attention,  as  it  was 
raised  and  run  by  an  electric  motor.    The 
hand    hole    plates    extending    the    whole 
length   of   the    crank   case   were    removed 
and  replaced  by  glass.    Electric  lights  were 
placed  inside  the  engine  case  so  that  the 
parts  could  be  seen  in  operation  under,  as 
nearly  as  possible,  working  conditions.  The 
40  horse  power,  5x5,  car  differs  only  with 
respect  to  horse  power  and  size,  its  wheel 
base  being  no  inches  and  its  weight  3,000 
pounds.    The  rear  springs  are  of  the  plat- 
form  type.     The    enormous    hubs   of  last 
year  have  shrunk  to  the  common  size,  and 
there  have   been   but   few   other   changes. 
The  governor  now  used  is  of  the  rotating 
ring  marine  type.     This  ring  is  placed  on 
a  gear  driven  vertical  shaft  and  is  encased 
in  aluminum;  the  upper  end  of  the  shaft 
carries  the  roller  contact  timer.    The  gear 
driven  water  pump  has  a  by-pass  around 
it  with  a  shut-off  in  it,  so  that  if  the  pump 
should  fail  to  work  this    by-pass    can    be 
opened  and  thermal  circulation  will  be  set 
up.    The  oiling  is  peculiar.  A  McCord  oiler 
driven  by  a  rod  from  a  valve  lifting  rod 
on  the  engine  forces  oil  to  a  sight  feed  on 
the  dash.    Oil  is  supplied  to  the  rear  divi- 
sion of  the  crank  case,   is   splashed   into 
troughs  on  the  sides  and  runs  by  gravity 
into  the  next  forward  division  of  the  case, 
and  so  on  until  it  reaches  the  part  where  it 
empties  in  the  same  way  into  a  reservoir 
formed  by  the  front  part  of  the  crank  case. 
From  here  it  is  led  by  gravity  through  a 
pipe  back  to  the  rear  again,  and  the  opera- 
tion is  repeated.    The  splash  takes  care  of 
the  cylinders  and  cam  shift.     Very  large 
steel  tubes  running  lengthwise  of  the  frame 
and  supported  by  cross  members  form  the 
subframe  on  which  the  engine  and  trans- 
mission are  supported. 

VVINTON     MOTOR     CARRIAGE     COMPANY. 

The  VVinton  car   for   1906  has   been   so 
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Cadillac  Model  H. 


polished  chassis,  showing  very  plainly  the 
well-known  Winton  air  governor,  also  the 
"velvety**  transmission.  A  little  detail  on 
the  radiator  caught  the  eye  of  the  writer. 
The  entire  radiator  in  the  rear  had  a  cone- 
like housing,  the  apex  of  the  cone  being 
the  fan,  which  therefore  produced  a  suc- 
tion of  air  over  the  entire  surface  of  the 
radiator  instead  of  only  the  space  directly 
in  front  of  the  fan,  which  would  be  the 
case  without  a  housing.  Besides  a  touring 
car  and  a  limousine,  a  four-cylinder  Win- 
ton  runabout  in  maroon  is  shown,  which 
makes  a  very  rich  appearance.  That  there 
is  a  demand  for  high  powered  runabouts 
is  very  evident,  as  the  Winton  Company  is 
only  one  of  the  large  American  firms  which 
show  this  type  of  car. 


THE    H.    H.    franklin    MANUFACTURING 
COMPANY 

show  the  following  air  cooled  models: 
Model  E  is  a  continuation  of  the  original 
12  horse  power  four  cylinder  runabout, 
seats  two  people,  has  a  two  speed  and  re- 
verse planetary  transmission,  single  chain 
drive,  and  81  inch  wheel  base,  and  weighs 
1,100  pounds.  Model  G  is  a  12  horse  power 
four  cylinder  car  with  a  three  speed  and 
reverse  sliding  gear  transmission,  bevel 
gear  drive,  and  88  inch  wheel  base;  it  has 
a  side  entrance  tonneau  and  seats  five  per- 
sons; weight,  1,300  pounds.  Model  D,  20 
horse  power,  is  just  the  same  as  the  other, 
except  in  size  of  posts.  The  wheel  base  is 
100  inches.     This  chassis  is  finished  with 
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Franklin,  Type  D. 


either  a  touring  or  limousine  body.  The 
large  six  cylinder,  4^4x5^  inches,  30  horse 
power  car  is  similar  in  general  respects  to 
the  others,  with  the  exception  that  it  has  a 
pressed  steel  frame  and  four  speeds  for- 
ward; it  has  a  112  inch  wheel  base  and 
seats  seven  persons.  The  general  features 
of  the  Franklin  cars  are  all  retained.  Both 
valves  are  mechanical  and  in  the  head.  The 
auxiliary  exhaust  is  a  poppet  valve  oper- 
ated upon  by  the  main  cam  shaft.  The  sin- 
gle cam  shaft  has  twelve  cams,  three  for 
each  cylinder.  These  auxiliary  exhaust 
^valves  at  the  bottom  of  the  stroke  quickly 
relieve  the  cylinder  pressure  and  tempera- 
ture. The  pipe  from  the  auxiliary  exhaust 
is  run  to  the  muffler,  but  the  pipe  from  the 
regular  exhaust  valves  is  carried  to  the 
rear  and  exhausts  directly  into  the  air. 
The  engines  are  ball  governed.  Jump  spark 
ignition  is  used,  with  a  Pittsfield  coil  and 
new  timer.  A  McCord  force  feed  oiler  is 
located  on  the  dash  and  operated  by  a 
coiled  steel  belt  from  the  cam  shaft  This 
oiler  has  four  feeds,  one  to  each  end  crank 
shaft  bearing  and  one  into  each  of  the 
crank  case  compartments.  Two  sets  of 
brakes  are  supplied.  A  fabric  faced  con- 
tracting band  operated  by  foot  lever  acts 
on  the  propeller  shaft  (which  is  square), 
and  a  similar  emergency  brake  acts  on  the 
rear  wheels,  being  operated  by  a  side 
ratchet  lever.  All  brakes  are  independent 
of  the  clutch.  The  clutch  is  of  the  bronze 
and  steel  multiple  disc  type,  and  runs  in 
an  oil  bath  inside  of  the  flywheel  hub.  The 
rim  of  the  flywheel  is  connected  to  the  hub 
by  fan  blade  spokes  forming  an  exhaust 
fan.  The  throttle  lever  in  the  steering 
wheel  connects  to  the  carburetor  by  a  novel 
connecting  arrangement;  it  rotates  a 
sleeve  with  square  helical  spots  in  it,  this 
moving  a  collar  up  or  down  and  commu- 
nicating motion  to  the  linkage  leading  to 
the  carburetor.  The  mixture  can  be  regu- 
lated by  a  ringer  lever  on  the  dash.     The 


fan  on  the  six  cylinder  car  is  driven  by 
inclosed  bevel  gears,  a  friction  clutch  being 
interposed  to  relieve  the  mechanism  of  any 
strain  due  to  sudden  starting.  The  readily 
removable,  smooth,  one  piece  hood,  hinged 
at  the  front,  which  is  a  distinctive  Frank- 
lin feature,  has  been  retained. 

THE  J.   STEVENS  ARMS  AND  TOOL  COMPANY 

show  both  their  four  cylinder  car  and  a  new 
six  cylinder  model.  The  first  has  been  im- 
proved in  details,  notably  by  the  enclosing 
of  the  universal  joint  just  back  of  the 
change  gear  box.  This  part  is  now  made 
somewhat  larger  and  is  contained  in  a 
spherical    housing.      Hess-Bright    bearings 
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are  now  used  througrhout.     In  genersl 
sign  the  six  cylinder  engrine  is  very  sb. 
to  their  four,  the  valves  being  all  oc : 
side.    The  carburetor  is  moved  in,  but  ij! 
are  two  aspiration  pipes  running  fr^Ej 
float  chamber  to  a  cast  fitting  which  is  b 
ed  to  all  of  the  inlet   ports.     Each  h 
separate  jet   and   one    is    larger  than : 
other.    When  the  motor  is  running  slo? 
with   the   throttle   nearly    closed  only 
smaller  pipe  is  in  use.      As  the  thrott!; 
opened  beyond  a  certain  point  the  s€cH 
and  longer  pipe  comes  into  action,  aini 
cause  of  its  greater  capacity  the  specc 
the  air  past  the  jet  is    maintained  it : 
proper  point  to  keep  the  mixture  ami- 
The  three  point  suspension,  in  which  1 
motor  clutch  housing  and  change  gear  h 
are  all  bolted  together,  is  used.    The  r- 
box  gives  three  speeds  with  a  direct  d' 
on  the  high.     An  enclosed  propeller  sk 
drive  is  used,  and  the  rear  axle  is  of  z 
floating  type.    The  car  has  a  wheel  b^ ' 
122  inches. 

HAYNES   AUTOMOBILE    COMPANY. 

The   1906  Haynes  car   has  a  number  ■ 
exclusive  mechanical  features,  all  condcc--' 
to   easy    running  and    reduced   friction:- 
parts    ordinarily    subject    to    great  iti 
Thus,  in  the  shaft  drive,  instead  of  tfe 
dinary  pinion  with  spur  teeth,  we  kt 
driving  pinion,  each  tooth   of  which  if 
roller  bearing.     This  greatly  reduces  fr 
tion,  and  consequently  wear;  but  even 
the  course  of  time  if  it  becomes  neccssarj  ' 
replace  the  worn  pinion,   it  can  be  eas 
done  by  removing  a  cotter  pin  which  b:^: 
each  roller  in  place,  and  substituting  a  na 
roller,  when  we  have  practically  a  new  sti" 
drive.    The  three  speed  sliding  gear  is 
the  accepted  type  of  design,  with  a  it- 
important  improvement.    This  improvenr 
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Vehicle  Equipment  Company  Electric  Victoria. 


consists  of  putting  a   ratchet  in  the  high 
speed  spur  on  the  secondary  shaft,  which 
permits    the    intermediate    and    low    speed 
secondary  shaft  spur  to  revolve  in  one  di- 
rection only.    In  changing  from  high  to  in- 
termediate the  two  shafts   should   revolve 
at  the  same  speed  as  the  spurs  mesh;  this 
is  at  best  only   guessed  by  the  driver,  who 
uses  his  judgment  in  this  respect,  and  con- 
sequently,    using     bad     judgment,     some- 
times burrs  the  teeth  of  the  meshing  gear. 
In  the  Haynes  transmission,  however,  the 
ratchet  device  does  the  judging,  inasmuch 
as  it  allows  the  car  to  coast  until  the  speeds 
of  the  two  shafts  are  equal,  when  the  gears 
mesh  gently,  without  a  jar  or  clash,  so  com- 
mon in  some  transmissions.    Another  detail 
noted  on  the  car  is  the  connection  of  the 
carburetor  and  timer  to  the  levers  in  the 
steering  post.    Instead  of  the  usual  systems 
of  levers,  with  their  attendant  joints,  which 
transfer  the  movements  of  the  sectors  to  the 
carburetor  or  timer,  two  small  bevel  gears 
on  the  lever  end  of  the  steering  post  trans- 
fer the  movements  of  the  sectors  to  the  car- 
buretor and  timer  respectively  almost  di- 
rectly, as  only  one  joint  is  necessary.    This 
makes  a  neater  appearance,  prevents  back- 
lash and  does  away  with  a  number  of  small 
parts.    The  steering  arm  is  usually  placed 
below  the  front  axle,  where  it  is  always 
liable  to  strike  some  projecting  object.     In 
the  1906  Haynes  this  arm  is  placed  over  the 
axle— a  wise  provision  for  touring  in  Amer- 
ica.    The    Haynes    Automobile    Company 
this  year  make  two  models,  one  of  50  horse 
power,  the  other  of  somewhat  larger  power. 
The  body  styles  vary  from  a  runabout  to  a 
limousine. 

E.   R.   THOMAS    MOTOR   COMPANY. 

A  creation  in  white,  with  pale  blue  up- 
holstering and  striping,  is  found  at  the 
Thomas  stand  on  the  main  floor  of  the 
Garden.  Even  the  canvas  top  is  snow 
white,  and  the  car  certainly  makes  a  stun- 


Thomas  stand.  The  Thomas  people  evi- 
dently appreciate  the  fact  that  the  Ameri- 
can people  as  a  rule  prefer  a  car  which 
will  look  presentable  after  a  run  into  the 
dust  or  mud.  The  Thomas  Company  fit  a 
ratchet  brake  to  each  rear  wheel.  The  ratchet 
is  instantly  put  into  operation  by  the  driver, 
who  pulls  a  small  lever  in  his  footboard. 
A  little  foreign  refinement  not  found  on 
American  cars  is  a  button  cut-out  in  one 
of  the  arms  of  the  steering  wheel.  This  is 
a  very  convenient  little  thing,  as  it  is  a 
very  quick  way  of  stopping  the  engine, 
which  is  very  necessary  in  some  cases.  Be- 
sides the  white  touring  car  a  complete 
chassis,  two  limousines,  and  another  tour- 
ing car  of  a  darker  color  are  shown,  all 
models  possessing  the  beautiful  body 
curves  peculiar  to  Thomas  cars. 


vehicle  EQUIPMENT  COMPANY. 

Down  in  the  basement  the  Vehicle  Equip- 
ment Company  holds  forth  with  a  big  line 
of  commercial  cars,  all  of  them  being  com- 
paratively large.  A  big  brewery  wagon 
having  a  capacity  of  3  tons  is  shown  filled 
with  the  "goods."  These  cars  all  have  two 
motors,  one  for  each  rear  wheel,  driven 
by  either  spur  gears  or  by  chain.  Full 
elliptic  springs  are  employed.  The  wagons 
are  all  very  finely  finished,  and  a  big  white 
stake  truck  in  particular  presents  a  very 
attractive  appearance.  Either  wheel  or 
lever  steering  can  be  fitted,  the  smaller  cars 
having  lever,  the  heavy  trucks  wheel,  as 
a  general  rule.  Six  complete  vehicles  are 
shown,  a  5  ton,  3  ton,  2  ton,  3,000  pound. 
2,000  pound  and  1,000  pound. 

THE   ELMORE    MANUFACTURING   COMPANY, 

pioneers  in  the  use  of  the  two  cycle  engine 
in  automobile  work,  display  two  new 
models,  a  three  cylinder  and  a  four  cyl- 
inder car.  They  have  stopped  building  the 
two  cylinder  engine.  Both  of  these  en- 
gines are  of  the  two  cycle  type,  and  are 
placed  under  the  hood  at  the  front  The 
three  cylinder  car  has  a  light  touring  body. 
The  wheels  are  34x4  inch,  and  the  wheel 
base  is  104  inches.  Pressed  steel  frames 
are  used,  also  three  speed  and  reverse  slid- 
ing gear  transmission  and  rear  hub  and 
transmission  brakes.  The  hub  brakes  are 
bronze  shoes  against  steel  drums.  The 
clutch  is  of  the  internal  expanding  band 
type,  which  gives  gradual  engagement.  The 
cylinders  are  practically  the  same  as  the 
old  horizontal  ones,  and  are  of  the  three 
port  crank  case  compression  type.  Into  the 
by-pass  is  fitted  a  screen  to  prevent  crank 
case  explosions.  The  crank  cases  are  com- 
pletely divided,   and  the  bearings  between 


THE   HORSELESS   AGE. 


are  long  and  lubricated  by  a  hand  screw 
pressure  grease  cup,  with  five  tubes  to  the 
crank  shaft  bearings.  A  Hill  precision 
oiler  on  the  dash  forces  a  small  quantity 
of  oil  to  each  cylinder  and  into  each  crank 
case.  Jump  spark  ignition  by  storage  bat- 
teries is  used.  The  timer  is  a  Splitdorf, 
and  is  mounted  on  a  small  vertical  shaft 
run  by  bevel  gears  from  a  side  shaft,  which 
carries  a  gear  pump  at  the  rear  and  a  pul- 
ley for  the  fan  belt  at  the  front  This  side 
shaft  is  run  by  a  chain.  An  interlocking 
device  is  used  so  that  the  gears  cannot  be 
shifted  until  the  clutch  is  released.  The 
carburetor  is  of  their  own  design  and  ar- 
ranged to  give  a  slightly  richer  mixture 
when  throttled  down.  The  throttle  on  the 
steering  wheel  operates  a  shield  around  the 
nozzle  to  cut  off  the  communication  to  the 
engine.  Just  at  the  entrance  to  each  crank 
case  is  a  throttle  which  can  be  operated 
from  the  dash,  and  makes  it  possible  not 
only  to  completely  shut  off  one  cylinder, 
but  by  the  same  movement,  by  means  of  a 
knife  switch  on  the  dash,  also  cuts  off  the 
spark  from  that  cylinder.  This  device  ren- 
ders it  possible  to  economize  fuel  on  easy 
roads  by  running  on  two  cylinders  only, 
and  it  is  also  useful  in  testing  the  engine. 
The  car,  it  is  claimed,  will  nearly  always 
start  on  the  spark.  The  cranks  are  set 
at  90°. 

THE  ROYAL    MOTOR   CAR   COMPANY, 

of  Cleveland,  exhibit  three  models,  the 
Royal  touring  car,  a  limousine  and  a  Ian- 
daulet,  the  same  t>'pe  of  chassis  being  used 
for  all.  The  four  cylinder  vertical  tandem 
engine  is  5x5^2,  rated  at  40  horse  power. 
The  drive  is  by  bevel  gears.  The  wheel 
base  is  no  inches.  The  cylinders  are  cast 
in  pairs.  The  valves  are  on  opposite  sides, 
mechanical  and  interchangeable.  The  three 
speed  sliding  gear  transmission  runs  on 
ball  bearings.  The  gears  are  bolted  to 
flanges  made  integral  with  the  shafts.  A 
slight  change  from  last  year  has  been  made 
by  placing  the  idle  for  the  reverse  at  the 
top  of  a  stud  instead  of  at  the  bottom  of 
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the  case.  A  new  worm  and  segment  type 
of  steering  gear,  which  is  adjustable  and  has 
no  parts  keyed  but  all  fastened  by  either 
squared  ends  or  bolts,  has  been  adopted. 
The  carburetor  is  jacketed  with  hot  water 
from  the  engine  instead  of  hot  air  from 
the  exhaust,  as  used  on  the  1905  cars. 
A  very  large  fan  which  practically  covers 
the  entire  radiator  is  used.  This  is  driven 
by  a  triangular  section  broad  leather  belt 
which  cannot  run  off  and  which  stretches 
very  little.  The  clutch  is  a  leather  faced 
cone,  having  flat  springs  under  the  leather, 
so  that  it  starts  the  car  gradually  and  eas- 
ily. A  full  universal  joint  is  placed  between 
the  clutch  and  transmission.  The  clutch 
pedal  is  arranged  to  operate  the  throttle.  No 
governor  is  used.  The  brake  on  the  driving 
shaft  does  not,  as  last  year,  also  throw  out 
the  clutch,  but  is  independent.  On  its  cir- 
cumference is  a  ratchet  sprag  which  can  be 
connected  for  use  or  not,  at  the  purchaser's 
option.     The    rear   axle   casing   takes    the 


Royal  Limousine. 


weight  off  the  car,  and  the  floating  '^ 
drives  the  wheels  by  means  of  a  posia 
clutch  on  the  hubs.  The  entire  engine  r 
transmission  is  protected  by  a  reraoTal 
aluminum  pan. 
At  the  stand  of  the 

PACKARD  MOTOR  CAR  COMPANY 

are  displayed  their  usual  highly  finished  ei 
hibition  chassis  mounted  on  a  pedestal  s: 
surrounded  by  a  chain  railing;  a  compk 
touring  car,  a  touring  runabout  and  a  I- 
mousine.  The  features  of  these  cars,  whK- 
are  all  mounted  on  the  same  chassis,  wcrf 
fully  described  in  a  recent  issue  of  Thi 
Horseless  Age.  An  interesting  detaC  n 
their  ignition  system  is  the  use  of  knii; 
switches,  which  conduct  the  secondary  ccr 
rent  from  the  cable  terminals  to  small  K 
tings  which  screw  on  the  ends  of  the  spari 
plugs. 

THE    WALTER   AUTOMOBILE   COMPANY 

offer  a  50  horse  power  and  a  4ft  lw^^' 
power,  four  cylinder  chassis.  The  ctI 
inders  are  cast  in  pairs,  and  the  cars  art 
fitted  with  sliding  gear  transmission  ot 
three  speeds  forward  and  one  reverse,  an(f 
shaft  drive.  The  50  horse  power  touring 
car  weighs  complete  2,800  pounds.  Tbf 
inlet  and  exhaust  valves  are  both  in  ^^ 
cylinder  head,  and  operated  by  vertical 
push  rods  and  rocker  arms.  The  inl^ 
valve  spring  is  of  the  helical  cone  type- 
very  broad  at  the  base,  and  the  upper  c^ 
passed  through  the  slotted  valve  stem.  ^^ 
is  easily  removable.  One  cam  shaft  »*i* 
cams  made  integral  is  used.  All  gears  ar^ 
encased.  The  crank  shaft  is  cut  out  of  > 
solid  slab  of  chrome-nickel  steel,  and  '^ 
supported  by  three  combination  bronze  ao'J 
haM>itt  bearings.  The  oiling  is  by  splasl'' 
the  base  being  fed  with  oil  by  a  sight  i^ 
oiler  on  the  dash  under  pressure  from  f^' 
exhaust.  The  same  bo.x  has  a  large  hJ'^" 
grea«ie  cup  in  it  with  three  leads  to  such 
pans  as  require  only  occasional  oiling;  '^^ 
instance,  the  bronze  centrifugal  gear  driven 


Janiuu'y  17,  1906. 


THE    HORSELESS   AGE. 


Ill 


pump.     Two  sets  of  spark  plugs  are  pro- 
vided, one  set  in  the  head  of  the  cylinders 
beings   operated  by  a  quadruple  coil  timer 
and     storage    batteries;    the    other  set  are 
screwed   into   the   cylinder   sides   and   are 
operated  by  a  Lacoste  high  tension  mag- 
neto   driven  by  a  chain    from    the    main 
shaft.     These  are  independent,  and  can  be 
run    separate  or  in  unison.     The  cellular 
radiator  is  their  own  make,   and  the   fan 
is  mounted  on  the  forward  engine  cylinder 
so    as    not   to   strain    the    radiator.      The 
clutch    is   a   large   aluminum    cone,   faced 
with    a  special    fabric   which   resists   wear 
and   the  action  of  oil  better  than  leather. 
Through    this,    at    six    places    around    the 
periphery,  project  flat  spring  pressed  metal 
plates,    which    engage   the    flywheel    cone 
gradually  before  the  fabric  comes  in  con- 
tact, and  this  gives  a  slipping  surface  and 
a  gradual  gripping.     The  three  speed  slid- 
ing  gear   mechanism   is   connected   to   the 
clutch  by  a  universal  joint,  and  is  operated 
by  a  side  lever  in  an  H  slot.    By  swinging 
this  lever  to  the  right  or  left  out  of  neutral 
(in  which  position  it  is  held  normally  by 
springs),    it   engages    short    levers    which 
throw  in  the  speeds.     With  this  system  it 
is  possible  to  go  from  the  neutral  position 
into  any  speed  directly  without  first  pass- 
ing through  the  other  speeds.     The  drive 
is  direct  on  high  speed.    The  transmission 
runs  on  Hess-Bright  bearings.     The  slid- 
ing gear  shaft  is  fluted  and  not  squared. 
The   usual    control    is    on    the    steering 
wheel,  the  connection  for  the  throttle  from 
the  bottom  of  the  column  being  by  chain. 
Two   sets   of  brakes  are   used,   the   emer- 
gency being  expanding  bands,  fabric  faced, 
while  the  foot  brake  acts  on  a  drum  at  the 
rear  of  the  gear  case.     This  brake  is  a 
contracting  band,  fabric  faced,  and  is    in- 
dependent of  the  clutch.     A  ratchet  sprag 
is  provided   on   one    of    the    rear   wheel 
drums. 

APPERSON    BROTHERS    AUTOMOBILE    COMPANY 

exhibit   their    40-45   horse    power    chassis 


Locomobile 

fitted  with  different  bodies.  The  motor  is 
a  four  cylinder  vertical.  The  car  weighs 
complete  about  2^00  pounds.  The  limou- 
sine is  very  luxurious  and  roomy.  The 
rear  seat  accommodates  there  persons,  two 
folding  seats  on  pivots  being  provided. 
These  seats  face  forward.  The  front  seat 
is  divided,  the  dividing  arm  forming  a  con- 
venient carrying  box.  The  ignition  is  by 
jump  spark,  with  two  separate  sources,  a 
storage  battery  and  a  1906  Remy  high  ten- 
sion magneto.  Individual  compression  re- 
liefs are  provided  on  each  cylinder  for 
priming,  and  also  relief  cocks  on  top,  all 
being  opened  from  the  dash,  to  facilitate 
cranking.  Each  cylinder  water  jacket  has 
a  drain  cock  at  the  bottom  to  ensure  drain- 
ing the  packets  completely.  The  water 
circulating  pump  is  connected  directly  on 
to  the  end  of  the  inlet  cam  shaft,  and  no 
gears  are  used.  The  flywheel  is  used  as 
an  exhaust  fan.  The  same  contracting 
band  clutch  is  used  as  in  previous  years,  as 
they  felt  they  could  not  improve  on  it. 
This  clutch  is  very  light,  consisting  essen- 
tially   of    a    steel    band    contracted     by    a 


1906  Model. 

wedge  shaped  piece  onto  a  bronze  drum 
fast  to  the  flywheel,  it  being  almost  identi- 
cally the  same  mechanism  as  used  for  rear 
wheel  brakes.  A  new  mufiler  cut-out  has 
been  fitted  into  the  pipe  at  the  entrance  to 
the  muffler,  and  is  operated  by  a  foot  but- 
ton. The  gears  cannot  be  shifted  while 
the  clutch  is  engaged.  This  is  accom- 
plished by  a  pin  which  fits  into  notches  in 
the  gear  shifting  rod.  When  the  clutch  is 
released  by  the  pedal  it  pulls  out  this  pin 
by  means  of  connected  levers.  A  Krebs 
type  of  carburetor  is  used,  with  a  dia- 
phragm for  supporting  the  piston  shaped 
auxiliary  air  valve.  The  control  levers  for 
the  spark  and  throttle  are  on  a  stationary 
sector  on  the  wheel,  while  just  below  the 
wheel  on  the  post  is  a  small  finger  lever 
on  a  notched  sector  for  varying  the  mix- 
ture by  adjusting  the  nozzle  opening.  The 
jack  shaft  runs  on  roller  bearings,  as  do 
also  the  change  speed  gear  shafts.  Stuff- 
ing boxes  are  used  where  the  jack  shaft 
comes  out  of  the  case  to  prevent  oil  work- 
ing out  The  pull  on  the  rear  wheel 
brakes  is  equalized  by  a  short  pivoted  whif- 
fletree  link.  The  jack  shaft  brake  is  of 
the  contracting  type,  cast  iron  shoes  on  a 
steel  drum. 

THE  OLDS   MOTOR  WORKS 

show  a  continuation  of  the  old  line  of  cars, 
with  the  addition  of  a  straight  dash  runa- 
bout and  new  truck;  also  a  new  two  cylin- 
der two  cycle  car  and  a  four  cylinder  car. 
Five  models  of  pleasure  vehicles  in  all.  The 
cylinders  of  the  two  cycle  model  are  cast 
separately,  and  are  of  the  three  port  type, 
with  crank  case  compression,  the  case  being 
divided  and  a  long  bearing  in  the  parti- 
tion, with  metal  and  felt  washers  inside, 
to  prevent  leakage  of  gas  or  oil.  The  oiling 
is  by  a  Hill  precision  oiler,  chain  driven 
from  the  main  shaft,  to  the  hollow  crank 
shaft  and  outward  to  the  pins.  A  screen  is 
used  in  the  bypass  to  the  combustion  cham- 
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Olds  Model  S. 


ports  open.  Four  rings,  one  at  the  bottom, 
are  used  on  the  piston.  The  ignition  is  by 
jump  spark,  with  the  plugs  directly  in  the 
middle  of  the  heads. 

LOCOMOBILE    COMPANY    OF    AMERICA. 

Tracy's  Vanderbilt  Cup  racer,  which 
made  such  a  very  creditable  showing  on 
that  occasion,  is  to  be  seen  at  the  Locomo- 
bile stand  on  the  main  floor.  The  car  has 
not  been  touched  since  the  race,  some  of 
the  mud  still  being  visible  which  Tracy 
picked  up  on  his  way  over  the  course;  but 
this  battered  up,  muddy  machine  seems  to 
appeal  to  the  people,  who  continually  crowd 
around  it,  and  gaze  on  it  with  veneration, 
as  they  would  upon  some  historic  cannon 
which  helped  save  their  country.  Just  be- 
side the  cup  racer  is  the  latest  product  of  the 
Locomobile  Company  in  the  shape  of  a 
large  touring  car  of  40  horse  power.  The 
car  is  of  the  popular  straight  line  body 
type,  in  rich  red  with  red  upholstering. 
The  painstaking  care  which  the  Locomo- 
bile people  take  in  finishing  up  and  assem- 
bling the  important  parts  of  their  cars  be- 
comes evident  when  one  looks  at  the 
chassis  and  completed  product.  The  Loco- 
mobile Company  also  show  a  limousine 
and  a  smaller  touring  car  in  gray  and  black. 
This  gray  and  black  color  scheme  shows  up 
a  car  very  nicely,  and  for  a  small  car  is 
very  desirable,  making  the  car  look  much 
larger  than  it  really  is. 

F.   B.   STEARNS  COMPANY. 

Two  touring  cars  and  a  polished  chassis 
make  up  the  Stearns  exhibit.  The  Stearns 
Company  claim  to  use  only  the  very  best 
material,  and  all  castings  and  forgings  in 
each  car  are  passed  through  an  inspector's 
hands  when  they  first  reach  the  Stearns 
factory.  Then  pieces  of  every  lot  are  tested 
to  show  that  they  come  up  to  the  required 
specifications.  After  being  machined  each 
piece  must  pass  a  micrometer  test,  and 
parts  must  be  accurate  to  within  the  .001 
part  of  an  inch.  One  of  the  Stearns  fea- 
♦iir^s  is  a  ball  bearing  transmission  giving 
'orward  speeds  and  reverse,  built  on 
lown  European  lines.  In  fact  the 
Stearns  car  is  of  the  foreign  type. 


HOLLANDER  &  TANGEMAN. 

At  the  Hollander  &  Tangeman  stand  are 
to  be  seen  the  Fiat  models,  ranging  from 
the  20  horse  power  touring  car  to  the  50 
horse  power  touring  car,  with  134  inch 
wheel  base,  which  is  the  most  expensive 
stock  car  in  the  Garden  Show.  The  20 
horse  power  is  a  bevel  gear  drive,  while 
both  of  the  larger  cars  have  side  chains. 
The  engines  and  chassis  are  alike,  except 
for  size  and  power.  A  few  changes  have 
been  made.  A  new  patented  system  of  piv- 
oting the  radiator  on  trunnions  at  either 
side  on  the  frame  to  prevent  straining  and 
leaking  is  used.  The  carburetor  has  been 
slightly  changed  so  that  the  gasoline  noz- 
zle opening  varies  with  the  opening  of  the 
throttle  on  the  wheel.  The  mixture  can 
also  be  varied  from  the  dash.  The  make 
and  break  system  is  used,  with  current  from 
a  Simms-Bosch  magneto.  The  governor 
rotates  a  gear  fast  to  the  igniter  cam 
sleeve,  so  as  to  rotate  the  sleeve  carrying 
the  cams  relative  to  the  actual  cam  shaft 
within  it.  This  changes  the  time  of  the 
spark  according  to  the  speed  of  the  en- 
gine. This  gear  being  in  mesh  with  the 
gear  on   the  magneto  armature  it  also  ro- 
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tates  the  armature  proportionally  so  that 
the  spark  is  always  made  when  the  arm^ 
ture  is  in  the  maximum  field.  The  slidi:^ 
gear  is  operated  by  the  selective  system. 
and  the  gear  shifting  mechanism  is  all  es- 
cased  to  keep  out  the  dirt  Two  braks 
operated  by  a  single  lever  arc  placed,  om 
on  the  jack  shaft,  and  the  other  on  da 
front  of  the  transmission  case.  The  pdi 
to  these  brakes  from  the  single  lever  5 
equalized.  The  emergency  brake  Ictct 
operates  through  a  special  equalizing  it- 
vice  the  very  large  rear  wheel  hub  ex- 
panding brakes.  The  special  Fiat  mcchar- 
ical  lubricator  is  placed  on  the  dash.  Tk 
multiple  disc  clutch  has  been  changed,  wlv 
steel  plates  and  no  bronze  being  now  used 
and  it  runs  in  oil.  Individual  screw  caf-i 
are  now  placed  over  the  valves,  instead  c: 
the  yoke  held  by  nuts  as  used  last  year. 

DECAUVILLE    AUTOMOBILE    COMPANY. 

The  Decauville  Automobile  Company  ex- 
hibit the  Decauvilles,  the  English  Daim- 
ler and  the  C.  G.  V.  The  Decauville  bf 
consists  of  four  cylinder  engines  rangir^ 
from  the  12-16  horse  power  touring  cr 
chassis  of  96  inch  wheel  base  to  the  larg! 
30-35  horse  power  touring  car  chassis  wi: 
side  chain  drive  and  125  inch  wheel  ba.>t 
There  are  very  few  changes  from  hs 
year's  model.  Ignition  is  furnished  b 
high  tension  magneto  direct  to  '3: 
plugs  over  the  inlet  valves  or  to  anotlsr 
set  of  plugs  by  storage  batteries  throagi: 
a  quadruple  vibrating  coil  on  the  dac^ 
The  oiling  is  accomplished  by  a  prcssi:.t 
feed  from  the  exhaust  through  sight  W^ 
on  the  dash  flooding  the  bearings  and  k- 
nishing  oil  for  the  splash.  The  steering  wb«t 
is  on  ball  bearings,  and  carries  the  spen^ 
and  throttle  on  a  stationary  sector.  -^- 
but  the  largest  car  have  three  speed  slides 
gears  and  shaft  drive.  The  30-35  hors 
power  car  has  four  speeds  and  reverse  aasi 
side  chain  drive.  Hess-Bright  ball  bear- 
ings are  used  in  the  transmissions.  Tr 
sets  of  brakes  are  supplied,  one  on  the  jasi 
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Four  Cylinder  Northern  Touring  Car. 


shaft  or  driving  shaft,  and  the  other  on  the 
rear  wheel  hubs.    The  clutch  is  of  the  self 
contained  cone  type.    The  English  Daimler 
has  a  four  cylinder  engine,  rated  at  28-36 
horse  power.     The  transmission  is  of  the 
four  speed  and  reverse  sliding  gear  type, 
with  the  selective  system  of  handling,  ex- 
cept the  reverse,  for  which  a  separate  lever 
has    been    provided,    which    is    interlocked 
so  no  other  speed  can  be  thrown  in.    Side 
chain  drive  is  used.    The  emergency  brake 
lever    handle    protrudes    from    the    lowest 
part  of  the  arm  of  the  driver's  seat,  and  is 
pulled  upward,  while  the  foot  brake  pedal 
pushes  forward.     This   arrangement  gives 
a  chance  for  a  good  purchase.    The  oiling 
is  from  a  tank  under  the  hood  by  exhaust 
pressure  into  two  adjustable  sight  feeds  on 
the  dash,  from  which  it  flows  to  the  engine. 
The   spark   and    throttle   levers   are   com- 
bined into  one  on  the  steering  wheel.   The 
clutch  is   a  leather   faced  cone,  with    flat 
springs  under  the  leather  to  make  it  grip 
gradually.    All  important  bearings  are  ball 
bearing.  Jump  spark  ignition  is  used,  either 
by  storage  battery,  single  coil  and  distribut- 
er, or  by  Simms-Bosch  high  tension  magneto 
to  the  plugs.     The  body  is  hinged  at  the 
rear,  and  may  be  lifted  clear  of  the  mechan- 
.   ism.     The    C.    G.    V.    shows    very    little 
change  from  last  year.    The  gear  shifting 
lever  on  the  large  types  has  been  changed 
to  the  selective  system.     Both  storage  bat- 
tery  coil    and    roller    contact    timer     and 
Simms-Bosch  magneto  are  furnished  with 
one  set  of  plugs.    All  gears  are  encased,  as 
usual,  and  the  spark  and  throttle  control 
on  the  steering  wheel  are  as  before. 

BABCOCK    ELECTRIC    VEHICLE    COMPANY. 

The  Babcock  Electric  Vehicle  Company 
is  an  old  firm  with  a  new  name.  It  used 
to  be  the   Buffalo   Electric   Vehicle   Com- 


about  is  built  on  the  lines  of  a  gasoline  car, 
having  a  hood  in  front  and  also  wheel 
steering.  Two  other  carriages,  one  of  them 
with  folding  front  seat,. are  also  exhibited. 

STUDEBAKER    AUTOMOBILE    COMPANY. 

The  Studebaker  Company  this  year 
have  three  stands,  the  one  on  the  main 
floor  where  a  full  line  of  their  gasoline 
cars  are  shown ;  one  in  the  basement,  where 
deliveries  of  various  kinds  are  to  be  seen, 
and  one  in  Exhibition  Hall,  where  they 
have  a  few  electric  pleasure  cars  and  a 
large  electric  ambulance. 

THE     northern     MANUFACTURING     COMPANY 

show  three  distinct  types.  The  small 
single  cylinder  runabout  remains  practically 
unchanged  from  last  year,  except  for  the 
longer  wheel  base.  The  engine  is  7  horse 
power  single  cylinder  under  the  body,  chain 
drive.  The  next  larger  car  is  the  two  cyl- 
inder, with  20  horse  power  engine  instead 
of  18  horse  power.  The  engine  is  placed 
transversely  under  the  hood.  A  planetary 
transmission  is  used  running  in  oil  in  a  case 
cast  integral  with  the  engine  crank  case. 
The  transmission  is  by  a  long  shaft  to  the 
bevel  gear  drive,  no  torsion  rods  being 
used.  The  wheel  base  has  been  increased 
to  106  inches.  No  side  levers  are  used. 
The  adjusting  screws  for  the  planetary  gear 
are  on  the  outside  of  the  case  and  accessible. 


The  cover  of  the  crank  case  forms  an  oil 
tank,  which  uses  the  crank  case  pressure 
to  feed  the  oil  through  a  sight  feed  into  the 
case.  The  cylinders  are  offset  so  that  the 
splash  does  not  throw  oil  too  plentifully 
into -the  opposite  cylinders.  The  plugs  and 
priming  cocks  are  set  into  an  L  shaped  pipe, 
which  protects  the  plugs  from  oil.  The  drive 
is  through  one  universal  joint  direct  to  the 
pivoted  rear  axle.  The  high  and  low  pres- 
sure mufflers  are  still  used,  giving  about  8 
feet  of  muffler  and  a  noiseless  exhaust 
The  Lacoste  timer  runs  on  ball  bearings. 
The  large  rear  hub  brake  drums  are  now 
of  pressed  steel  instead  of  castings,  30 
pounds  being  saved.  The  new  30  horse 
power  four  cylinder  car,  with  its  many  new 
features,  probably  caused  more  comment 
than  any  other  car  in  the  Garden.  The  en- 
gine cylinders  and  the  upper  half  of  the 
crank  case  are  all  cast  in  one  piece.  The 
inside  of  the  water  jackets  are  cleaned  and 
galvanized  to  prevent  rusting.  This  casting 
costs  to  replace  about  the  same  as  two 
ordinary  cylinders  cast  in  pairs.  The  cyl- 
inders are  4j4x5  inches.  The  transmission 
is  of  the  three  speed  and  reverse  sliding 
gear  type,  and  is  operated  by  a  small  hand 
wheel  on  top  of  the  steering  wheel.  The 
lower  half  of  the  crank  case  is  an  alumi- 
num casting,  which  forms  the  support  of  the 
engine  or  the  frame,  and  also  acts  as  a  dust 
shield.  It  also  contains  the  oil  reserv^oir, 
which  feeds  into  the  two  crank  case  com- 
partments, float  feeds  maintaining  a  con- 
stant level  in  the  case  for  splash.  This 
tank  has  a  dial  which  indicates  how  much 
oil  it  contains.  The  flywheel  spokes  act  as 
an  exhaust  fan,  and  inside  the  hubris  a 
leather  disc  fast  at  the  edges  of  the  fly- 
wheel, which  is  forced  by  compressed  air 
against  a  steel  plate,  which  is  coupled  by  a 
universal  joint  to  the  driving  shaft.  The 
air  pressure  is  produced  by  a  vertical 
plunger  pump  worked  by  a  connecting  rod 
from  the  rear  end  of  the  cam  shaft  and 
reaches  the  clutch  by  passing  through  the 
hollow  crank  shaft.  The  timer  is  on  the 
front  of  the  cam  shaft.  Both  valves  are 
in  the  head,  and  operated  by  push  rods  and 
radius   arms.     The   2   to    i    gears   are  en- 


f  /ff^\ 


^^^^^^^ 


114 

cased  and  form  a  gear  pump  for  the  water 
circulation.  The  starting  device  is  a  harulle 
which  swings,  through  an  angle  of  about 
90**  It  connects  by  a  ratchet  to  the  shaft, 
and  in  taking  its  grip  on  this  ratchet  it  au- 
tomatically retards  the  spark.  The  carbu- 
retor auxiliary  air  inlet  is  of  fibre  and  has 
no  springs.  Air  is  drawn  for  the  carbu- 
retor from  a  locker  under  the  front  seats, 
where  the  air  is  warm  and  no  dirt  can  get 
in  A  lever,  2  inches  long,  on  top  of  the 
wheel  controls  the  clutch.  A  short  lever 
under  the  wheel  controls  the  throttle,  and 
when  retarded  beyond  the  neutral  puts  on 
an  internal  band  compressed  air  brake  on 
the  rear  wheels.  A  ratchet  foot  pedal  puts 
on  another  internal  expanding  brake  in  the 
rear  hubs.  Reverse  is  by  a  short  pedal  pro- 
truding from  the  bore  of  the  steering  col- 
umn. There  are  no  levers  on  the  side  of 
the  car. 

ELECTRIC  VEHICLE  COMPANY. 

The  well  known  Columbia  cars  are 
shown  at  three  stands,  the  electrics  in  Ex- 
hibition Hall,  gasoline  in  the  main  hall,  and 
trucks  in  the  basement.  Their  electric  ve- 
hicles are  very  prominent  at  the  Show,  and 
a  new  electric  just  completed  attracts  a 
good  deal  of  attention.  This  is  a  C  spring 
victoria,  and,  contrary  to  usual  practice, 
the  rear  or  main  seat  is  mounted  on  large 
C  springs,  which  in  turn  are  fastened  to  the 
main  frame,  which  has  the  usual  semi-ellip- 
tic springs.  This  rear  seat  is  extremely 
luxurious,  riding  just  like  a  cradle,  and 
not  a  shock  or  jar  from  any  obstruction  in 
the  road  can  reach  the  occupants  of  the 
rear  seat,  it  is  claimed.  Besides  the  vic- 
toria there  are  electric  hansoms,  broughams, 
landaulets  and  phaetons.  The  Columbia 
gasoline  car  is  so  well  known  that  any  de- 
tailed account  of  the  car  would  be  super- 
fluous. At  the  stand  on  the  main  floor  are 
shown  two  chassis,  two  touring  cars  and  a 
limousine.  A  line  of  commercial  cars  is 
shown  in  the  basement.  Columbia  vehicles 
are  claimed  to  represent  the  best  results  of 
the  work  of  generations  of  wagon  and 
truck  builders,  supplemented  by  motive  ap- 
paratus of  the  highest  standard  of  efficiency 
and  reliability. 

DE   DIETRICH    AUTOMOBILE   COMPANY. 

The    De    Dietrich    Company    suffer    this 


THE   HORSELESS   AGE. 

year  for  lack  of  room.  Placed  in  one 
comer  of  Exhibition  Hall,  a  polished 
chassis  of  this  well  known  French  car  takes 
up  most  of  the  space  available.  There  arc 
some  beautifully  polished  chassis  shown  at 
the  two  shows,  but  for  richness  of  appear- 
ance, without  being  flashy,  the  De  Dietrich 
chassis  is  hardly  excelled.  Many  of  the 
foreign  cars  sold  have  bodies  made  to  or- 
der to  suit  the  purchaser,  and  at  the  De 
Dietrich  stand  the  customer  finds  facilities 
aiding  him  jn  choosing  a  suitable  type  of 
body,  consisting  of  a  number  of  illustra- 
tions of  different  t>'pes  of  cars  finished  in 
colors. 

GEORGE    N.    PIERCE    COMPANY'S 

stand  contains  a  polished  chassis  of  the 
Pierce  Great  Arrow,  besides  complete  cars 
showing  different  bodies.  The  small  one 
cylinder  stanhope  was  not  shown,  and  is 
practically  unchanged.  The  28-32  horse 
power,  and  the  40-4S  horse  power  chassis 
are  practically  alike,  except  in  size.  Some 
changes  have  been  made,  the  most  im- 
portant being  the  change  in  the  transmis- 
sion to  a  direct  drive  on  the  high.  An 
Oldham  coupling  has  been  placed  between 
the  leather  faced  cone  clutch  and  the  trans- 
mission. The  timer  has  been  taken  from 
the  position  in  front  of  the  cam  shaft,  and 
is  now  on  a  vertical  shaft  driven  by  bevel 
gears  from  the  cam  shaft.  The  governor 
and  2  to  I  gears  are  all  enclosed,  and  the 
pump  is  accessibly  located  under  the 
radiator  and  driven  directly  by  the  exhaust 
cam  shaft.  An  auxiliary  gasoline  nozzle 
has  been  introduced  into  the  carburetor,  so 
it  can  the  more  quickly  respond  to  sudden 
variation  of  opening.  The  steering  gear 
has  been  changed  from  the  bevel  pinion  and 
bevel  segment  to  the  nut  and  screw  type, 
with  ball  thrust  washers  at  the  top  and 
bottom.  The  oiling  system  has  not  jjeen 
changed  for  about  five  years,  and  is  as  fol- 
lows: At  the  bottom  of  the  engine  case  is 
a  drain  or  well  into  which  all  surplus  oil 
from  the  crank  pit  flows  through  screens. 
From  here  it  is  forced  by  a  gear  pump  to  a 
tank  placed  over  the  exhaust  pipe  to  keep 
the  oil  fluid  at  all  seasons.  The  level  of 
oil  in  this  tank  is  shown  on  the  dash  in  a 
glass  indicator.  From  here  it  flows  by 
gravity  to  flood  all  the  main  bearings,  and 
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through  the  hollow  shaft  to  the  crank  p 
The  surplus  then  flows   into  the  pit  a ' 
bottom.     No   splash    is    used,   but  tht 
must  take  care  of  the  cam  shafts  and  ? 
tons.    This  system  seems  to  give  enure : 
isf action.     Both  sets  'of  brakes  arc  ol 
rear  wheel  hub  drums    and   are  bronzt 
steel.    The  gear  shifting  lever  is  acce>- 
located  just  under  the  wheel,  and  an  r 
locking  device  is  used    so  no  gears  czr  ; 
meshed  while  the  clutcli  is  engaged. 

THE    AUTO    IMPORT     COMPA.VY 

exhibit  at  their  stand    three   types  oi  -S 
Rochet-Schneider  car,   differing  priuc/t 
in  their  horse  power.    The  18-22  is  a  s^* 
drive,   while   the   30-35    and    the  50  br 
power  have  side  chains.      The  feature 
the  large  car,  which  is  typical  of  the  ot::-  "^ 
are    as     follows:     Four     cylinder   e^ 
140x140  mm.  stroke,  rated  50  horse  po?-^- 
A   four   speed    sliding    gear    tnnsmi 
operated  on  the  selective   system  and  i^ 
ning    on    H ess-Bright    bearings,   121  i^ 
wheel  base  and  side  chain   drive  to  :• 
wheels.     The  flywheel  acts  as  exhaust: 
and  in  its  hub  is  the  new  metal  to  tx^' 
cone  clutch,  which  is  very  long  and  oIcgt" 
paratively    small     diameter.       This   clr- 
runs  in  oil,  which  is  fed  to  it  through  t 
hollow  shaft  from  the  rear  division  oi  - 
crank  case.     The   make   and  break  sp- 
system  is  used,  fed  from   a  Simms-Bi^ 
magneto.       The     spark     lever    has  btf 
changed  from  the  dash  to  the  lop  of  ^ 
steering  wheel.    The  lubrication  is  a  pr^  ■ 
sure  feed  upon  the  exhaust  chamber  of  i^ 
rear  cylinder  through  a  sight  ieed  on  -' 
dash  to  the  engine  case,  which  is  dividr* 
into   two   compartments,    the   rear  one 
which  receives  the  more  oil  in  order  to  tsl' 
care  of  the  clutch.     The  centrifugal  go^ 
emor  is  encased,  and  operates  the  P'^f 
valve  in  the  carburetor.    The  carburetor 
motor  jacketed.     There  are   two  separa^ 
band  brakes  on  the  jack  shaft,  and  alsotl^ 
emergency   brakes    operated   by    the  s^- 
lever  to  the  rear  wheel  drums.    There  aff 
three  foot  pedals.     The  rijght  one  opcrat^^ 
to  release  the  clutch  and  then  puts  on  08< 
of  the  jack  shaft  brakes ;  the  middle  05« 
operates  the  other  brake,  and  the  left  on? 
the  clutch  above.    All  brakes  arc  met^  ^^ 
metal. 

MATHESON    MOTOR   CAR   COMPANY. 

The  Matheson  is  making  quite  a  stir  ^^ 
Exhibition   Hall,   with    its  many  exclusive 
features.     They  have   only  room  for  °^ 
complete  car,  a  complete  engine  and  a  »<* 
extra  parts.    When  a  car  comes  out  of  ^^ 
Matheson   factory  it    is  finished   in  ^^^ 
respect,  for  a  more  complete  equipnieo^ 
furnished    than    with   any   other   car. 
novelty  is  seen  in  the  use  of  a  carburetor 
with  glass  sides,  which  makes  it  P^ssj^'^Jj^ 
see  how  this  important  part  is  work'"?^ 
simply  lifting  up  the  hood.     Another  no^" 
elty   is   the   water   cooled  brakes;  ^^^^ 
who  has  ever  had  a  brake  band  run  h^^ 
his    car    when   descending   a   long  *"" 


Columbia  Light  Four  Cylinder  Car. 


mountain  will  appreciate  this  feature. 
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irting  from  the  seat,  valves  that  do  not 
luire  grinding,  automatic  lubrication,  au- 
matic  carburation,  make  and  break  igni- 
m,  large  ball  and  roller  bearings,  a  re- 
)rocating,  rotary  spring  suspension,  and 
:ge  wheels  are  a  few  features  of  the 
atheson.  The  regular  equipment  of  this 
r  includes  top,  glass  front,  gradometer, 
lometer,  speedometer  and  a  large  variety 
extras. 

THE  AUTOCAR  COMPANY 

ihibit  their  new  four  cylinder  touring  car 
increased  horse  power,  with  body  much 
gher  and  with  larger  tires,  but  otherwise 
ong  the  same  lines  as  last  year's  car.  The 
nail  runabout  has  a  large  engine  of  the 
ime  double  opposed  type  as  last  year.  The 
d  side  steering  and  control  have  been  dis- 
irded  in  favor  of  wheel  steering  and  the 
>ecial  "grip  in  the  steering  wheel"  control, 
he  same  metal  to  metal  clutch  is  used  in 
oth  cars.  The  push  rods  on  the  small  en- 
ine  are  nx)w  adjustable  in  length,  and  a 
ew  Holley  carburetor  is  used.  A  three 
peed  sliding  gear,  with  interlocking  device, 
>  applied  in  both  cars. 

THE    BUICK    MOTOR   CAR   COMPANY 

ave  brought  out  a  new  four  cylinder  car 
1  addition  to  their  two  cylinder  opposed 
lodel.  The  latter  model  remains  practic- 
lly  unchanged,  except  in  minor  details, 
uch  as  hood  and  radiator.  The  four  cylin- 
ier  engine  is  rated  at  35  horse  power.  The 
ngine  has  the  flywheel  at  the  front,  and 
he  metallic  multiple  disc  clutch  case  and 
hree  speed  transmission  are  all  made  rigid 
o  the  engine,  and  supported  at  two  points 
it  the  front  and  at  the  rear  on  three  points 
lose  together  and  resting  on  coil  springs 
or  flexibility.  Shaft  drive  is  employed. 
The  Lacoste  timer  on  one  side  and  the  cen- 
rifugal  pump  on  the  other  are  on  short 
lorizontal  shafts  at  right  angles  to  the  en- 
gine, and  are  driven  by  bevel  gears  from 
he  cam  shaft  The  cylinders  are  cast  sepa- 
ately,  with  valves  all  mechanical  and  on 
)pposite  sides.  Mud  is  kept  off  by  a  pan 
mder  the  mechanism,  and  by  a  shield  be- 
ween  the  pan  and  front  mud  guards.  The 
iprings  are  both  full  elliptic,  the  rear  ones 
)eing  very  long  and  flat,  having  the  axle 
lung  to  the  rear  of  the  centre.  The  wheel 
)ase  is  100  inches. 

THE  WALTHAM   MANUFACTURING  COMPANY 

aave  a  line  of  five  air  cooled,  four  cylinder 
engines  of  the  high  speed  variety  and  the 
Orient  buckboard.  The  buckboard  has  been 
entirely  changed  from  last  year.  The  en- 
gine is  hung  on  the  side  wood  sills  of  the 
frame,  and  a  friction  wheel  and  disc  trans- 
mission is  used.  It  is  claimed  to  be  a  great 
hill  climber  and  noiseless.    The  engine  will 


hub.  A  piece  of  the  shaft  to  the  transmis- 
sion is  removable,  which  permits  of  easy  ac- 
cess to  the  clutch.  The  four  speed  sliding 
gear  is  operated  on  the  selective  system,  and 
the  drive  is  through  side  chains  to  the  rear 
wheels.  The  clutch  pedal  is  connected  to 
the  throttle,  and  no  governor  is  used. 


Darracq  Clutch  Spring  Plug. 

flanges  on  the  engines  run  lengthwise.  The 
gears  are  encased.  A  special  carburetor  de- 
veloped by  the  company  is  used.  All  valves 
are  mechanical,  and  one  spring  by  means  of 
an  equalizing  yoke  operates  two  adjacent 
valves.  The  drive  is  by  shaft  and  bevel 
gear. 

F.  a.   la  ROCHE  &  CO. 

show  40-60,  20-32  and  15-20  horse  power 
models.  All  are  equipped  with  side  en- 
trance bodies  and  embody  the  latest  fea- 
tures of  Darracq  design.  The  engines  are 
now  made  with  the  valves  all  on  one  side. 

An  interesting  novel  feature  in  this 
year's  Darracq  model  is  an  improvement 
in  the  clutch,  whereby  the  latter  takes  hold 
more  gradually  in  starting  the  car.  The 
clutch  is  of  the  usual  cone  type,  and  se- 
cured to  the  inside  of  the  aluminum  cone; 
at  distances  of  several  inches  all  round  its 
circumference  are  spring  plungers,  as 
shown  in  the  accompanying  drawing.  The 
heads  of  these  plungers  slightly  raise  the 
facing  leather,  in  such  a  manner  that  the 
leather  at  these  points  comes  in  contact 
with  the  friction  surface  of  the  female  cone 
first,  and  as  the  spring  plungers  are 
adapted  to  give  slightly,  the  engagement  of 
the  clutch  takes  place  more  gradually.  The 
spring  tension  is  adjustable. 

SIDNEY  B.  bowman  COMPANY 

display  bodies  upon  four  different  chassis, 
with  powers  from  24  to  60  horse  power.  In 
the  24  horse  power  the  cylinders  are  cast 
separately,  with  valves  on  opposite  sides,  all 
mechanically  operated.  The  ignition  is 
jump  spark  from  Simms-Bosch  high  ten- 
sion magneto.  The  spark  is  stationary;  the 
engine  and  four  speed  sliding  gear  trans- 
mission are  supported  on  a  channel  steel 
sub-frame.  A  cellular  radiator  and  gear 
driven  centrifugal  pump  are  used  for  cool- 
ing. A  Dubrulle  force  feed  oiler  on  the 
dash  supplies  the  oil  to  the  parts.  The 
drive  is  by  shaft  to  bevel  gear.  On  the 
transmission  brake  drum  is  a  ratchet  sprag. 
The  emergency  brakes  are  of  the  expanding 
internal  tvoe  on  the  rear  wheels,  and  the 
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THE  NATIONAL  BATTERY  COMPANY, 

of  Buffalo,  N.  Y.,  show  a  sample  "National" 
vehicle  storage  battery  cell,  with  a  section 
removed,  illustrating  the  method  of  con- 
struction. The  positive  grids,  made  in 
staggered  form,  possess  large  conducting 
surfaces;  the  negatives  have  a  patented 
form  of  corrugated,  punched  and  clinched 
grids,  with  active  material  on  two  sides  of 
the  plate.  Light  weight,  stiffness  and  great 
capacity  per  pound  are  the  claims  of  the 
National  people  for  their  vehicle  batteries. 
An  important  feature  of  all  National  auto- 
mobile batteries  is  a  pair  of  soft  rubber 
bridges  in  the  cell  bottoms,  which  greatly 
reduce  the  jarring  that  the.  elements  receive, 
and  results  in  less  loss  of  active  material 
from  the  plates.  The  company  is  prepared 
to  furnish  batteries  for  any  purpose  to 
which  storage  batteries  are  adaptable. 

THE  AUTOCOIL  COMPANY, 

of  Jersey  City,  N.  J.,  manufacturers  of 
spark  coils,  are  featuring  for  1906  the 
"Unit"  coil  system.  This  consists  of  self 
contained,  easily  removable  individual 
coils.  For  a  three  cylinder  engine  four 
coils  would  be  carried;  for  a  four  cylinder 
engine,  five  coils,  and  so  on,  the  idea  being 
that  it  is  much  easier  to  insert  a  spare  coil 
than  to  waste  time  on  the  road  adjusting  a 
cranky  vibrator.  Each  unit  coil  is  enclosed 
in  a  polished  hard  rubber  case,  moulded  in 
one  piece,  making  it  absolutely  damp  proof. 
A  choice  of  four  styles  of  vibrator  is  of- 
fered, viz.,  Lacoste,  compound,  ordinary 
single  spring  and  improved  double  spring. 
Unit  coils  enclosed  in  wood  are  made  for 
those  who  do  not  care  to  pay  the  slight  in- 
crease in  cost  of  the  hard  rubber  cases. 
Many  strong  claims  are  made  by  the 

BELDEN  AUTOMOBILE  TRANSMISSION  COMPANY, 

of  Pittsburg,  for  their  Belden  transmission. 
In  this  transmission  the  drive  is  by  shaft 
to  bevel  gears  on  the  rear  axle  or  counter- 
shaft, and  is  normally  direct  Speed 
changes  are  effected  by  unmeshing  the 
bevels  and  interposing  a  pair  of  spur  gears 
in  a  peculiar  manner.  The  periphery  of 
the  bevel  gear  is  machined  into  a  coarse 
pitch  spur  gear.  The  intermediate  spur 
gear  carries  on  its  side  two  sets  of  pin 
teeth,  which  mesh  with  the  coarse  spur 
gear  attached  to  the  bevel  gear.    By  means 
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many  styles  lo  suit  different  makes  of  cars. 
This  firm  is  headquarters  for  the  Bougie 
Mercedes  in  all  threads ;  Guenet  coils,  with 
Carpentier  interrupter;  imported  Hagen 
storage  batteries  (a  prominent  German 
make);  the  H.  H.  carburetor;  the  B.  B. 
pump,  a  power  or  hand  air  pump;  Herz's 
new  patent  safety  switch;  gaskets,  wire  ter- 
minals and  many  other  important  sundries. 

THE    MOTSINGER   DEVICE    MANUFACTURING 
COMPANY, 

of  Pendleton,  Ind.,  have  secured  contracts 
to  supply  several  of  the  largest  and  most 
important  gas  engine  manufacturers  of  the 
country  with  their  "Motsinger  Auto- 
Sparker,"  which  is  to  be  incorporated  as 
an  integral  part  of  every  engine  sent  out 
to  their  customers.  No  changes  of  moment 
have  been  made  over  last  year's  model. 
Both  touch  and  jump  spark  ignition  sys- 
tems may  be  started  without  the  aid  of 
batteries  with  this  sparker,  and  the  pivotal 
feature,  controlled  by  the  governor  balls 
on  the  armature  shaft,  which  has  been  fully 
described  in  The  Horseless  Ace  columns, 
is  guaranteed  to  take  care  of  all  speeds 
above  the  normal. 

C.    BILLY, 

of  Paris  and  London,  shows  an  elaborate 
sample  line  of  imported  automobile  lamps. 
Many  different  types  of  lens  and  reflectors 
make  it  possible  to  fully  meet  the  require- 
ments of  each  individual  purchaser.  The 
majority  of  lamps  are  intended  to  be  sup- 
plied by  an  independent  generator,  but  a 
few  models  are  shown  which  are  mounted 
upon  the  generator.  This  makes  a  very 
compact  arrangement,  and  for  certain  cases 
has  many  advantages.  Oil  lamps,  electric 
lamps  and  motor  cycle  gas  lamps  are  also 
to  be.  had  from  Mr.  Billy. 

E.  J.  WILLIS  &  CO., 

the  large  wholesale  and  retail  sundry 
house  of  Park  place,  New  York,  are  mak- 
ing no  attempt  to  display  a  full  line  of 
samples.  The  restricted  space  allotted  to 
them  in  the  top  gallery  makes  it  impossible 
to  more  than  indicate  the  great  diversity  in 
specialties  kept  in  stock  at  their  downtown 
house.  The  Hopkins  "Autolog"  is  being 
featured.  This  is  a  speed  recording  instru- 
ment, which  indicates  speed  in  both  miles 
and  kilometres,  gives  speed  and  mileage 
and  time  for  each  separate  mile;  speed 
from  I  to  60  miles  per  hour,  speed  from  i 
to  100  kilometres  per  hour,  trip  mileage 
and  total  mileage.  A  three  toned  horn 
termed  the  "Exhaustaphone"  and  a  late 
model  of  French  siren  horn  are  among  the 
leaders  for  this  season. 

THE    BETHLEHEM    STEEL    COMPANY 

are  exhibiting  a  line  of  drop  forgings  and 
flanged  steel  parts  of  various  grades  of 
steel  for  automobiles. 

A.    H.    FUNKE 

has     on     exhibition    the    Autolyte    lamps, 

which  come  in  different  sizes  and  shapes, 

and  have  new  patent  hinges  and  locks;  he 

_*.--u:4^  goggles,   siren  horns,   a  new 


bugle  horn  with  eight  tones  and  Autolyte 
generators. 

THE  ROTH  JACK  AND  TOOL  COMPANY. 

This  company,  in  addition  to  exhibiting 
a  line  of  automobile  jacks,  are  showing  a 
key  attachment  which  is  placed  on  the 
starting  and  stopping  lever  of  a  car.  This 
handle  arrangemeht  takes  the  place  of  the 
regular  handle  of  the  lever,  and  has  a  brass 
key  fitting  through  the  centre  of  it,  it  be- 
ing impossible  for  the  lever  to  be  moved 
when  the  key  is  out.  The  mechanism  of 
the  jack  consists  of  a  worm  and  worm 
wheel  and  a  nut  and  screw.  The  threads 
of  the  worm  are  of  such  pitch  that  the  de- 
vice is  self  locking  and  does  not  lower  un- 
der load.  The  screw  and  the  worm  are 
made  of  crucible  steel,  and  the  worm 
wheel  and  nut  are  a  single  steel  piece.  The 


Roth  Auto  Jack. 

screw  has  a  quadruple  square  thread,  and 
is  provided  with  a  head  adapted  to  take 
either  a  round  or  square  axle.  The  jack 
has  a  round  base,  6  inches  in  diameter, 
into  which  is  screwed  a  tubular  column 
made  either  of  steel  or  brass,  as  may  be 
desired.  The  worm  wheel  is  mounted  on 
a  ball  thrust  bearing,  which  reduces  the 
effort  required  to  raise  a  given  weight  and 
minimizes  wear.  The  gearing  is  such  that 
105^  turns  of  a  crank  which  is  slipped  over 
the  end  of  the  worm  shaft  raises  the  screw 
I  inch.  The  weight  of  the  jack  without 
lever  is  loj^  pounds,  and  its  minimum  over 
all  height  is  11  inches.  The  figure  also 
shows  a  ratchet  lever  crank  which  can  be 
furnished  with  the  jack,  and  allows  of  its 
use  in  any  position.  The  ratchet  device  is 
equally  effective  for  both  directions  of  mo- 
tion— in  other  words,  for  raising  and  low- 
ering the  lifting  bar.  The  jack  is  guaran- 
teed to  raise  loads  of  5,000  pounds.  The 
firm  also  makes  jacks  for  other  purposes 
for  loads  up  to  60  tons  and  any  lift 
desired. 

AUTO    brass    and    ALUMINUM    COMPANY. 

A  new  lubricator  is  the  chief  feature  of 
this  exhibit;   it  is  made  of  aluminum,  has 


positive  sight  feeds,  and  is  made  with  any 
desired  number  of  feeds.  In  addition,  they 
are  displaying  brass  and  aluminum  steering 
wheels,  hinges,  carburetors  and  other  auto- 
mobile  specialties. 

THE    WEED    CHAIN    TIRE    GRIP    COMPANY. 

The  main  portion  of  this  exhibit  consists 
of  Weed  chain  tire  grips,  which  are 
placed  on  tires  to  prevent  skidding.  They 
are  also  demonstrating  Lashar*s  electrical 
speed  indicator,  which  is  so  constructed 
that  from  the  current  producer  electric 
energy  in  proportion  to  the  speed  of  the 
car  is  passed  through  ordinary  telephone 
cables  to  the  mechanism  operating  the 
hand  on  the  dial,  which  shows  any  change 
in  the  speed  of  the  car. 

THE   GILBERT    MANUFACTURING    COMPANY 

have  on  exhibition  a  line  of  tire  cases,  tire 
holders,  inner  tube  cases,  tire  bands,  too! 
rolls,  leggings,  knuckle  boots,  sleeve  pro- 
tectors, storm  aprons  and  lamp  covers. 
Their  one  specialty  is  a  waterproof  tire 
case  having  a  spring  wire  at  each  end 
which  tightens  around  the  edge  of  the  tire 
when  placed  thereon.  This  does  away  with 
all  lacings. 

SCHWARZ   WHEEL   COMPANY 

are  showing  a  general  line  of  wheels  for 
automobiles  of  various  sizes;  these  are 
made  for  pneumatic  tires  as  well  as  for 
solid.  The  company  employs  a  special  con- 
struction which  is  patented  to  them. 

THE    LUNKENHEIMER  'COMPANY 

have  a  line  of  positive  mechanical  feed 
lubricators,  grease  cups,  oil  cups,  straight- 
way and  angle  strainers,  globe  and  angle 
needle  valves,  steel  and  brass  stem,  with 
union,  and  Premier  pressure  oil  cups  for 
gasoline  engines. 

THE    PANTASOTE    COMPANY 

are  exhibiting.  Pantasote — a  fire  and  water 
proof  material — for  automobile  tops  and 
trimmings.  It  comes  in  all  colors,  and  is 
used  also  for  slip  covers.  In  addition  to 
this,  they  are  showing  a  line  of  silk  faced 
Pantasote  for  limousine  curtains.  To 
prove  that  Pantasote  is  waterproof  they 
have  a  small  tank  at  their  booth  in  which  is 
lying  a  piece  of  the  material  filled  with 
water,  and  containing  about  twelve  live 
goldfish. 

DUPLEX  IGNITION  COMPANY. 

This  company's  exhibit  consists  of  a 
spark  plug,  which  has  two  circuits,  a  lower 
and  an  upper  one;  a  small  black  hard  rub- 
ber switch  on  top  of  the  plug  when  down 
connects  with  the  lower  electrode,  making 
the  lower  circuit,  and  when  up,  with  the 
condenser,  making  the  upper  circuit.  When 
the  plug  is  clean  the  switch  is  placed  in 
the  lower  position.  If  the  plug  becomes 
short  circuited  from  soot  or  oil,  by  pulling 
the  switch  up  the  spark  will  again  jump. 

THE    C.    T.    HAM    COMPANY. 

In  addition  to  their  line  of  lamps  of 
various  styles  and  sizes  for  front,  side  and 
rear   of   automobiles,    they   are     cxhibitinf 
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Tourist  lamp,  which  shows  a  very 
It  light,  having  a  corrugated  lens.  All 
•   lamps  bum  oil  and  not  acetylene, 

HATCH    &   BRITTIN. 

bis  exhibit  consists  of  an  accident  case, 
:h  comes  in  two  sizes.  These  cases 
:ain  chemicals,  salves,  bandages,  absorb- 
cotton,  shears  and  other  essentials  in 
;  of  an  accident,  and  are  especially 
pted  for  being  carried  on  automobiles 
2LUse  of  their  lightness  in  wdght  and 
ipact  form. 

NATIONAL  SALES  CORPORATION 

showing  a  combination  of  the  Con- 
ticut  Telephone  and  Electric  Company's 
I,  with  a  plug  switch  attachment  which 
tens  to,  the  dash,  and  a  low  reading 
meter  to  show  the  consumption  of  the 
1  while  the  engine  is  running.  They 
.0  have  on  exhibition  a  semi-dry  storage 
ttery,  which  is  being  demonstrated  in  an 
side  down  position,  lighting  a  number  of 
^issler  tubes. 

HORACE  E.   FINE, 

addition  to  his  regular  line  of  brass  and 
uminum  monograms,  name  plates  and 
cense  numbers,  is  exhibiting  removable 
mninimi  license  lamp  numbers  on  a  phos- 
hor  bronze  spring,  which  fits  on  the  in- 
ide  against  the  glass  of  any  lamp. 

HARRY  A.  ALLERS  &  CO. 

re  exhibiting  Solarine,  a  metal  polish 
rhich  is  especially  adapted  to  the  highly 
olished  parts  of  automobiles. 

DUNN    SEMI-DRY    BATTERY    COMPANY 

lave  an  exhibit  consisting  of  semi-dry  bat- 
ery  cells,  which  appear  the  same  as  regu- 
ar  dry  battery  cells,  being  encased  in  card- 
board; these  cells  come  singly,  in  pairs  and 
n  cases  of  any  number. 

THE   ENGLISH    &    MERSICK   COMPANY 

ire  displaying  an  exhibit  of  interior  and 
ixterior  dome  lamps,  safety  door  locks, 
loor  handles  of  various  designs,  body  han- 
dles and  small  brass  parts  for  different 
ises;  also  a  line  of  acetylene  and  electric 
lamps  of  their  own  make  and  any  shape. 

HARBURG    AND    VIENNA    INDIA    RUBBER    COM- 
PANY. 

This  is  the  first  exhibit  of  this  con- 
cern at  any  show  in  the  United  States. 
They  exhibit  a  pneumatic  tire  the  fabric  of 
which  is  composed  entirely  of  Egyptian 
cotton,  which  has  even  a  longer  fibre  than 
the  Sea  Island  or  domestic  cotton.  The 
side  wall  of  the  tire  is  heavier  than  usual, 
and  is  reinforced  by  more  fabric  than  is  or- 
dinarily used.  This  tire  is  of  the  clincher 
tj-pe,  and  appears  to  be  most  efficient  and 
serviceable. 

JANNEY,  STEIN METZ  &  CO. 

show  the  well  known  Hill  lock  valve  for 
insertion  in  gasoline  feed  pipes  of  motor 
cars;  also  their  line  of  pressed  steel  tanks 
lor  automobiles  and  motor  boats.  A  new 
production  of  this   concern   is   a  tool   for 


rious  stages  in  the  manufacture  of  an  auto- 
mobile crank  shaft,  from  the  rough  billet  to 
the  finished  shaft.  This  firm  is  noted  for  its 
armor  piercing  projectiles,  manufactured 
for  the  Government,  and  they  lay  great 
stress  on  the  fact  that  their  crank  shafts 
are  manufactured  from  the  same  high  qual- 
ity of  steel  as  used  in  the  projectiles.  The 
Carpenter  Steel  Company  also  furnishes  to 
manufacturers  a  35  per  cent,  nickel  steel  for 
valves  and  valve  stems.  A  very  interesting 
feature  of  this  exhibit  consists  of  several 
armor  piercing  projectiles  of  large  calibre, 
defining  the  boundaries  of  their  space. 

HENRY  HOOKER  &  CO., 

of  New  Haven,  Conn.,  are  showing  a  finely 
built  aluminum  tonneau  for  a  Renault 
chassis.  This  tonneau  is  made  from  sheet 
metal  formed  by  hand  over  hard  wood 
forms.  They  also  show  a  limousine  in  the 
white  which  possesses  a  novel  feature  in  the 
shape  of  two  folding  seats  facing  to  the 
rear,  which  when  not  in  use  fold  up  against 
the  back  of  the  driver's  seat. 

THE  DIEZEMANN  SHOCK  ABSORBER  COMPANY 

exhibit  a  novel  device  for  dampening  ex- 
cessive spring  vibration  on  rough  roads. 
The  device  comprises  an  ingenious  arrange- 
ment of  friction  discs  and  levers.  The  fric- 
tional  resistance  of  the  discs  can  be  varied 
at  will  by  means  of  a  small  spanner  fur- 
nished with  the  device. 

THE  CLIFF  AUTO  WHEEL  AND  AXLE  COMPANY, 

of  New  York,  exhibit  a  novel  device,  the 
object  of  which  is  to  increase  the  comfort  of 
passengers  and  to  lengthen  the  life  of  the 
tires,  whether  they  be  pneumatics  or  solids. 
This  device  takes  the  form  of  a  spring  hub, 
embodying  principles  which  have  proved 
successful  in  the  building  of  railroad  cars. 
Two  concentrically  arranged  coil  springs 
dampen  road  shocks  and  absorb  nearly  all 
of  them,  allowing  only  the  resultant  small 
shocks  to  reach  the  elliptics. 

CHARLES     E.     MILLER. 

Among  the  accessories  exhibited  by 
Qias.  E.  Miller  are  a  new  Powell  muffler; 
an  assortment  of  Brampton  chains;  a  com- 
bination siren  horn.;  an  electric  horn  op- 
erated by  means  of  a  diaphragm  and  stor- 
age or  dry  batteries;  a  1906  model  of  the 
De  Dion  spark  plug,  and  an  automatic 
air  pump,  which  fastens  to  the  dashboard 
of  the  car. 

JULIUS    KING   OPTICAL   COMPANY 

exhibit  a  line  of  goggles  for  motorists, 
including  a  miniature  goggle  for  children. 
The  feature  of  this  exhibit  is  the  "Auto 
Lorgnette."  This  consists  of  a  steel  frame 
covered  with  leather  to  match  the  car,  the 
frame  being  divided  in  the  centre  by  an 
extra  band  of  steel,  and  one-half  having 
smoked  celluloid  and  the  other  a  clear- 
celluloid  pane.  The  smoked  half  is  for 
use  on  sunny  days  and  the  clear  one  for 
use  on  dull  days.  There  is  an  opening 
for  the  handle  in.  both  the  top  and  bottom, 


sisting  of  two  half  bells  which  are  held 
together  by  a  thin  rod  running  through 
them.  This  bell  is  placed  under  the  floor 
of  the  car  and  is  operated  by  a  foot  pedal. 
In  addition  to  this  bell,  speedometers  of 
various  makes  and  other  automobile  neces- 
saries are  exhibited. 

POST  &  LESTER. 

In  addition  to  their  regular  line  of 
horns,  lamps,  generators,  goggles,  etc.,  they 
have  on  exhibition  a  clock  called  the  "Luna 
Motor  Clock."  This  timepiece  has  a  lumi- 
nous dial,  so  that  the  time  may  be  easily 
discerned,  no  matter  how  dark  it  may  be. 

THE  NOERA  MANUFACTURING  COMPANY 

have  on  exhibition  a  variety  of  oilers,  oil 
guns,  dope  guns,  fillers  and  single  and 
double  action  pumps.  The  latest  model 
pump  has  a  folding  wire  base,  removable 
handle  and  outside  right  angle  pinnach. 
These  pumps  can  be  equipped  with  gauges. 

LACKAWANNA   LEATHER  COMPANY. 

This  exhibit  consists  of  an  assortment 
of  chrome  leather  for  trimmings  and 
tops.  It  comes  in.  all  colors  and  is  called 
exposure  proof  material,  as  the  company 
claims  it  will  stand  any  weather  conditions. 

SIBLEY    &    PITMAN 

are  exhibiting  a  line  of  accessories,  the 
chief  features  of  which  are  the  Abelle 
combination  speedometer  and  odometer  and 
the  Climax  auto  cell  dry  battery,  which  is 
claimed  to  have  a  capacity  of  27  amperes 
at  1.6  volts. 

THE    WAY    MUFFLER    COMPANY. 

This  company's  exhibit  comprises  chest, 
neck  and  ear  protectors  made  of  cashmere 
wool,  the  different  protectors  being  made 
separately  or  in  combination,  and  can  be 
had  in  any  desired  color. 

THE  RUSH  MORE  DYNAMO  WORKS. 

One  feature  of  this  exhibit  is  a  lamp  for 
electric  vehicles  which  contains  a  spiral  fila- 
ment closely  wound.  Another  interesting 
exhibit  is  an  acetylene  generator,  made  of 
brass,  6x6x15,  with  a  capacity  of,  approxi- 
mately, 25  feet.  This  contains  a  tapper 
weight,  which  moves  by  the  vibration  of 
the  vehicle  and  shakes  all  particles  of  dust 
through  the  sieve  and  into  a  pan  at  the 
bottom.  They  are  also  offering  a  siren 
horn  of  their  own  manufacture. 

THE    MIDVALE    STEEL    COMPANY 

are  exhibiting  a  line  of  steel  for  gears,  all 
kinds  of  transmission  parts  and  axles. 
They  also  have  at  their  stand  facilities  for 
testing  their  steels,  which  they  do  for  any 
one  requesting  it. 

L.    J.    MUTTY   COMPANY. 

This  is  an  exhibit  of  artificial  leathers 
and  rubber  clothes  to  be  used  for  tops  and 
curtains.    They  come  in  all  colors. 

THE    AUTO    SUPPLY    COMPANY 

are  showing  an  annunciator  to  signal  to 
the  chauffeur,  which  will  be  much  appre- 
ciated on  closed  cars   especially.     On  the 
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of  the  car  is  arranged  a  bank  of  electric 
buttons.  Gently  pressing  a  button  lights 
a  small  electric  lamp  directly  underneath 
one  of  the  following  words  on  the  annun- 
ciator: Left,  stop  L,  slow,  turn,  home,  fast, 
stop  R,  right  By  pressing  still  harder  a 
buxx  is  set  in  operation  calling  the  driver's 
attention  to  the  signal.  By  releasing  the 
button,  the  lamp  and  buzz  arc  rendered 
inoperative, 

THE    MOTOR    CAR    SPECIALTY   COMPANY, 

of  Trenton,  X.  J.,  ha\*e  added  one  more 
function  to  their  "Lea"  speed  recorder. 
The  casing  has  been  enlarged,  and  now 
cc»ntains  an  eight  day  clock.  The  de^nce  is 
called  the  "Lea  Speedistimeter.**  Speed, 
distance  and  time  may  be  learned  from  this 
ct>mbi nation  instrument;  the  speed  in  miles 
per  hour,  the  distance  of  the  trip  or  the 
tv^al  mileage,  and  the  time  consumed  in 
making  any  portion  or  all  of  the  journey. 
Another  of  this  tirm's  specialties  is  the 
"Lea  lire  puiiip,**  a  double  cylinder  air 
vv^mpnfssor  bui't  on  the  principle  of  an  op- 
|x^5ed  c>*invier  gas  engine.  A  crank  mo- 
tuMi  is  used,  the  crank  handle  being  ad- 
»;5stay.e  as  to  length.  For  chain  driven 
cars  of  fa:r',y  h:^h  pv^trer  the  Roebling 
vha'.n  vv>r  :s  one  red  tor  the  nrst  time:  An 
a'.:n\:r.;:ni  of.  char.\Ser  is  Kilted  to  the 
c\van:cr>haft  or  cr.vi:\g  s?*rvvket.  The 
centr.tvgA*.  force  exened  by  the  revcv- 
'.,;r:v"!i  v^f  the  srrwket  ^hexrl  cause's  oil 
tv^  r,om-  to  the  c*^.,-.:n  through  a  ser.cs  of 
^v.-^;:^r  h,"'e>  :n  the  r^rTC.ery  c^f  the  oil 
vhjL-.*.Vr,  It  !>  v-,i*:Ti<^i  :hi:  the  araount  of 
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THE   SWINEHART  CLINCHER  TIRE  AND  RUBBER 
COMPANY, 

of  Akron,  Ohio,  will  make  for  1906  twenty- 
six  sizes  of  their  cushion  clincher  tires. 
This  is  a  solid  rubber  tire  of  great  re- 
siliency, the  resiliency  being  obtained  by 
building  the  tire  with  concave  sides  and  a 
wide  tread.  From  the  mass  of  testimonials 
exhibited  by  the  Swinehart  people  it  Is 
easy  to  realize  that  the  tire  question  is  the 
burning  question  of  the  automobile  indus- 
trv-;  that  automobile  users  everywhere  are 
anxiously  seeking  relief  from  the  unsatis- 
factorv*  and  expensive  reign  of  pneumatics. 
The  tone  of  many  of  the  testimonials 
referred  to  is  one  of  praise  and  delight, 
and  ^*ould  indicate  that  in  Swinehart 
clinchers  some,  at  least,  have  found  such 
relief. 

THE   BREXXAN    MOTOR  COMPANY, 

of  Syracuse,  X.  Y.,  are  bringing  out  a  new 
design  of  cylinder  to  be  used  on  their 
double  opposed  cylinder  engines  intended 
to  be  placed  crosswise  of  the  car,  as  for 
shaft  drive.  In  this  tjpc  the  valves  are 
placed  vertically,  w^hich  allows  the  cylinder 
heads  to  butt  against  the  frame  members. 
The  four  cxMnder  \-ertical  motors  are  pro- 
vided with  mechanically  operated  inlet 
v^ves  this  \-ear.  Their  regular  two  cvl- 
:nder  opposed  engines  have  been  improved 
by  the  addition  of  a  mulrlple  feed  pressure 
veiling  sxstem-  The  crank  case  cover  is 
n:ravie  ir.to  an  oil  receptacle  or  tank.  The 
fee-is  are  00  tc^  of  the  oil  tank,  or  may 
be  placed  oa  the  dash;  pressure  is  taken 
fr.x:!  the  crank  case.  The  engine  crank 
Sf-nr.g  c:l  rubes  go  directly  through  the 
base  v»:  the  o:ler.  del:\-erir.g  oi!  directly  to 
the  cnr.k  beanr.g^  This  cc^mbination 
cr^^k  case  o.>\er  and  oiler  may  be  had  to 
f.t   inv   of   the   earlier   niakes   of    Brennan 
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The  Barnes  Steering  Geajl 

29  side  oil  lamp  is  said  to  be  a  great  hro: 
ite.  The  miniature  lamps  used  by  the  Oii 
mobile  G>nipany  on  their  working  mcd 
of  the  Oldsmobile  were   made  by  the  }: 

wood  Company  on  special  order.  ■ 

t 

THE    PITTSFIELD    SP.UtK    COIL    COMPANY 

show  a  fine  line  of  coils  and  electrical  ac 
cessories.     Dash  coils  are  oflFered  for  any 
number  of  oiinders  from    one    to  sa:: 
either    oak    or    light   or    dark    mahogafly  . 
The  \nbrator  is  claimed  to  be  exceeding^ 
fast,  yet  absolutely  positive  in  action.   I:  ■ 
is  of  the  semi-hammer  blow  type,  origiic  , 
in   design,   and  patents   have  been  appll^i  | 
for.     The  "Pittsneld"  timer  for  one,  m  I 
three   and    four  cylinders    is  put  together 
without   the   use   of   screws.     The  "Pitt>- 
field"  swuch,  the  "Jewel"  mica  spark  pH 
the    "Jewel"    cianoe    plug    and    wire  ter- 
minals are  other  specialties   manufactiirw 
by  this  firm. 

THE  R.V&XES  GEAR  C03€PAXY,  ' 

of  Osweg.x  X.  Y„  exhibit  their  adjustabk  I 


steering  gtar  f.^r  automobiles,  of  which  2 
cut  is  herew^.th  sh.^wn.  It  is  of  die  scref 
and  nut  r>-pe,  the  nut  being  made  in  tvo 
halves^  In  cc.se  of  l^st  motion  due  to  w«i 
the  cover  in  the  -ackei  is  removed,  whicb 
leax^  an  CT^fnmg  ai.acent  to  the  adjost- 
mg  scr^w.  rhe  check  nut  is  then  loosest 
and  the  screw  irawn  up.  which  elevates  tK 
i  ;,!>:  -g  tr-jrm-n  le^er,  which  is  oppos«<J 
by  the  tmnn  . n  le\er  on  the  main  sbi^ 
Ihe  si.xr.ng  hini  whee^  is  then  moved 
s  ^.r.lv.  and  t^hcn  a:d  1.-^  motion  has  bctf 
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•otary  drive  or  with  their  new  friction 
drive,  and  are  fitted  with  a  novel  form  of 
>ight  feed. 

W.    J.    KELLS    MANUFACTURING    COMPANY 

Lshow  five  styles  of  their  radiators.     These 
[radiators  are  composed  of  two  tube  sheets 
f connected  by  a  multiplicity  of  non-corro- 
sive metal  tubes,  and  seem  of  substantial 
construction. 

THE  AT  WATER  KENT  MANUFACTURING  WORKS. 

of   Philadelphia,  have  several  new  special- 
ties   for    1906.     Foremost  among  these   is 
what    they   term    their   "spark   generator," 
but  which  is  really  a  spark  coil  combined 
with  an  improved  type  of  mechanical  make 
and    break,    and    a    secondary    distributor, 
the  instrument  depending  for  current  upon 
batteries.     The   interesting   feature    is   the 
mechanical   make   and    break.      The    firm 
calls   it  &  "mechanical  vibrator,"  but  it  is 
distinctly  stated  that  but  one  spark  is  pro- 
duced at  the  plug.    It  may  be  remembered 
that  for  several  years  the  mechanical  make 
and  break  more  than  held  its  own  in  com- 
petition with  magnetic  vibrators,  but  great 
improvements  in  the  latter  and  the  seem- 
ing necessity  at  that  time  for  a  stream  of 
sparks,  instead    of  a  single    spark,  caused 
them    gradually   to    displace    the    former. 
Multiple  coil  magnetic  vibrators  have  been 
always  a  source  of  annoyance  to  the  inex- 
perienced.    This  firm,  it  may  be  said,  has 
gone  back  to  first  principles,  endeavoring 
to  refine  and  perfect  the  mechanical  make 
and  break;  its  good  points  have  been  ac- 
centuated, its  imperfections  eliminated    or 
modified.    The  shaft,  driven  by  the  second- 
ary engine  shaft,  carries  a  notched  cam, 
which     when    driven    clockwise     raises     a 
"lifter."    By  means  of  the  lifter  and  an  el- 
bow lever  the  duration  of  contact  between 
the  platinum   terminals  remains  a  constant, 
and  a  quick  make  and    break    is    accom- 
plished at  all  engine  speeds.    If  the  motion 
of  the  shaft  should  be  reversed,  as  when 
an  engine  kicks  back  at  starting,  no  spark 
is  produced.    The  continuation  of  the  shaft 
through  the  coil  box  is  made  into  the  sec- 
ondary  distributor.      Small    battery    con- 
sumption   is    claimed,   a  spark    advancing 
lever  is  provided,  and  the  whole  outfit  is 
mounted  on  the  coil  box,  making  a  Very 
compact  arrangement.     The  regular  offer- 
ing of  the   company   consists   of   separate 
timers   for  one,  two,   three  and   four  cyl- 
inders, an  easily  manipulated  dash  switch 
of    simple    construction,    voltmeters,    am- 
meters, volt-ammeters  for  pocket  and  dash. 
A  neat  improvement  in  the  pocket  instru- 
ments has  been  made  in  the  new  models. 
Terminal  leads  have  been  discarded.    The 
bottom  of  the  metal  retaining  case  is  made 
to  act  as  one  terminal;  to  obtain  a  reading 


cored  work.  This  firm  is  making  a  spe- 
cialty of  cylinder  work,  and  is  prepared 
to  take  orders  for  machining  same  to 
drawings  and  testing  the  jackets  under 
water  pressure.  Pistons,  rings,  exhaust 
pipes,  and  air  cooled  cylinders  are  other 
automobile  castings  for  which  they  claim  a 
high  standard. 

A.  R.    MOSLER  &  CO. 

make  a  strong  feature  of  their  new  "Soot- 
proof"  plug  and  new  timer,  and  they  also 
show  a  complete  line  of  coils.  Their  lat- 
est novelty  is  the  Mosler  eccentric  snap 
timer.  Wear  on  the  parts  is  reduced  to  a 
minimum  and  good  contact  assured.  The 
main  shaft  A  of  the  timer  runs  on  two 
ball  bearings,  B,  C.  The  one  B,  which  is 
grooved  both  in  the  shaft  and  case,  acts  as 
a  thrust  as  well  as  a  supporting  bearing. 
The  main  shaft  is  provided  with  an  ec- 
centrically arranged  stud  D,  projecting  a 
short  distance  from  the  end.  On  a  ball 
bearing  £  on  this  stud  is  mounted  a 
rotary  contact  F,  the  periphery  of  which  is 
arranged  in  position  to  engage  the  contact 
points  H  of  the  casing.  All  the  ball  bear- 
ings are  adjustable.     The  fibre  casing  G 
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Mezger  Terminal. 

contains  the  required  number  of  contact 
points  H,  which  are  adjustable  in  or  out 
by  nuts  I  on  the  outside  of  the  casing. 
The  steel  contact  lugs,  which  have  plati- 
num points,  are  held  inwardly  by  coil 
springs.  As  the  shaft  turns  the  rotary  ec- 
centric is  brought  against  the  yielding 
contact  points  of  the  casing,  rolling, over 
them,  thus  avoiding  the  severe  wear  of  the 
wipe  contact.  The  rolling  also  serves  to 
constantly  present  a  new  point  of  contact 
to  each  lug,  thus  avoiding  undue  wear  at 
any  one  point  on  the  rotary  member.     By 


adjusting  the  contact  points  of  the  casing 
in  or  out,  a  longer  or  shorter  contact  may 
be  obtained.  This  adjustment  is  very  del- 
icate. To  advance  or  retard  the  time  of 
ignition,  the  casing  of  the  timer  is  revolved 
about  the  shaft  in  the  usual  manner. 

THE    COOPER    HEWITT   ELECTRIC    COMPANY 

exhibit  their  Mercury  Arc  Rectifier  for 
charging  the  main  driving  batteries  of  elec- 
tric motor  cars;  also  a  small  Mercury  Arc 
Rectifier  for  charging  ignition  accmnu- 
lators.  The  latter  outfit  is  built  practically 
along  the  same  lines  as  the  larger  ones. 
The  switchboard  is  11  inches  by  13  inches, 
back  of  which  is  the  converter  bulb,  occu- 
pying a  space  of  9  inches.  The  maximum 
output  is  5  amperes  at  30  volts,  allow- 
ing of  charging  from  two  to  ten  cells  at 
a  time.  The  outfit  is  provided  with  a 
handle  at  the  top,  and  is  not  too  heavy  to 
be  carried  about.  The  Cooper  Hewitt 
Company  are  also  providing  some  of  the 
automobile  manufacturers  with  mercury 
vapor  electric  lamps  for  their  plants.  These 
lamps  are  claimed  to  be  more  efficient  and 
more  economical  than  either  arc  or  in- 
candescent lamps. 

EDWARD    SMITH    &    CO., 

of  New  York  city,  the  varnish  makers,  are 
represented  for  the  purpose  of  explaining 
the  merits  of,  and  taking  orders  for,  th^ir 
varnishes.  They  are  prepared  to  furnish 
a  line  of  varnishes  especially  adapted  to  the 
hard  usage  which  automobile  finishings 
generally  receive.  A  few  new  shades  and 
colors  have  been  added  to  this  year's  stock. 

WRAY    PUMP    and    register    COMPANY. 

Pumps,  tire  pressure  gauges  and  jacks 
are  the  specialties  exhibited  by  this  firm. 
The  Kellogg  compound  double  acting 
pump  is  a  high  pressure  pump  which,  with 
little  exertion,  will  produce  a  pressure  of 
200  or  300  pounds.  The  Kellogg  multiple 
gear  pump  is  a  combined  pump  and  pres- 
sure gauge,  with  valve  lifting  coupling  that 
will  show  the  interior  tire  pressure  while 
pumping.  Other  types  of  pumps  are  the 
"Wray  compound,"  the  "triplex  compound," 
recommended    for    garage    work,    and   the 
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"Kellogg**  single  action  pump.  Another 
of  this  firm's  specialties  is  the  National 
tire  pressure  register,  an  enlarged  model 
of  which  is  mounted  at  this  booth.  The 
ease  with  which  one  of  the  compound 
pumps  can  be  made  to  show  200  pounds 
pressure  on  the  gauge  elicits  much  favor- 
able comment. 

VALENTINE  &  CO. 

have  on  exhibit  a  line  of  motor  varnishes 
and  paints  for  finishing  work,  in  all  colors. 

THE  WM.  ROCHE  DRY  BATTERY  COMPANY 

had  a  very  attractive  exhibit  of  their  dry 
cells,  coils,  switches,  timers,  etc 

SAMSON  TIRE  COMPANY 

This  exhibit  consists  of  Samson  tires 
with  and  without  peg  treads,  inner  tubes 
and  casings. 

THE  MICHEUN  TIRE  COMPANY 

are  exhibiting  a  line  ol  tires,  shoes  and 
inner  tubes. 

ORLANDO  W.  YOUNG 

exhibits  a  full  line  of  oils,  greases,  metal 
polishes  and  Cox's  rubber  patches,  plugs 
and  cements. 

J.  M.  DELANEY  &  CO. 

exhibit  the  Healy  leather  covered  tire.  It 
is  claimed  for  this  tire  that  it  prevents  skid- 
ding and  is  very  durable. 

THE    AUTO    ACCESSORIES    COMPANY 

show  an  attractive  line  of  automobile 
clothing,  also  Cape  cart  tops  and  gasolme 
and  oil  automobile  lamps. 

STEVENS  &  CO. 

show  a  full  line  of  lamps,  horns,  tires  and 
other  automobile  sundries,  including  a  line 
of  American  made  horns. 

THE   NEW   YORK   CARRIAGE    TOP  COMPANY 

show  a  very  effective  Cape  top  in  Pantasote, 
and  submit  samples  of  Pantasote  in  various 
colors  to  suit  the  taste  of  purchasers. 

HOLLEY   brothers'  « 

exhibit  consists  of  a  line  of  carburetors  of 
various  types  specially  made  for  different 
cars,  as  well  as  a  high  tension  magneto 
called  the  Huff. 

PATTERSON,    GOTTFRIED    &    HUNTER 

in  their  exhibit  are  showing  a  line  of  au- 
tomobile tools  and  repair  kits,  including 
the  Ellis  off-set  wrench  and  the  Giant  sil- 
ver metal  ratchet  wrench. 

W.  J.  DUANE  &  CO. 

exhibit  in  the  Concert  Hall  the  "Coat  of 
Mail,"  for  which  it  is  claimed  that  it  can- 
not be  punctured,  will  not  skid,  and  will  not 
calk  up  with  snow  or  mud. 

THE     HEINZE    ELECTRIC    COMPANY, 

of  Lowell,  Mass.,  exhibit  a  very  compact 
coil  and  attract  quite  an  amount  of  at- 
tention by  fusing  bits  of  copper  wire  be- 
tween the  terminals  of  the  coil. 

THE  MANHATTAN   STORAGE  COMPANY 

at  their  space  in  the  Balcony  extension  show 
a  full  line  of  auto  supplies,  including  the 
Majestic  detachable  tire,  the  Majestic  Al- 
pha type  searchlight  and  three  tube  horns. 

THE   DUFF    MANUFACTURING   COMPANY 

•  exhibiting  among  their  line  of  automo- 
-*  ^acks  a  new  single  action  jack  which 


lifts  only  on  the  down  stroke,  thereby 
eliminating  the  extra  labor  of  the  up  stroke. 

SPRINGFIELD    CARRIAGE   TOP   AND    UPHOLSTERY 
COMPANY. 

This  Concern  shows  a  full  line  of  Cape 
tops  fitted  with  side  joints  or  straps,  ac- 
cording to  preference  of  purchaser,  glass 
fronts,  etc 

THE  DETROIT   MOTOR   CAR   SUPPLY   COMPANY 

show  an  aluminum  side  entrance  body  fitted 
with  a  leather  Cape  cart  top  of  the  side 
joint  type.  This  company  makes  tops  of 
leather  only,  and  bodies  in  either  aluminum 
or  wood. 

THE   HAVEMEYER   OIL  COMPANY 

have  a  neat  exhibit  of  Havoline  special  gas 
engine  cylinder  oil  in  four  grades.  Also 
Havemeyer  gear  compound,  useful  in  trans- 
mission cases,  and  Havemeyer  hand  paste 
for  removing  dirt  from  the  hands. 

THE  VOORHEES  RUBBER  COMPANY 

exhibit  their  automobile  cushion  tires  in  the 
Concert  Hall.  It  is  claimed  that  the  grade' 
of  rubber  in  these  tires  is  superior  to  that 
used  in  others,  and  that  the  construction  is 
such  that  the  tire  cannot  leave  the  rim. 

C   COWLES   &   CO. 

exhibit  a  new  electric  annunciator  for  com- 
munication between  the  interior  of  the 
closed  vehicle  and  the  driver's  seat  This 
device  is  operated  by  push  buttons  from  the 
interior  ind  contains  very  little  mechanism. 

E.  F.   HODGSON, 

of  Dover,  Mass.,  shows  a  "Wigwam" 
portable  auto  house,  the  chief  feature  of 
which  is  that,  instead  of  the  usual  lag 
screws  or  ordinary  bolts,  it  is  fastened  to- 
gether with  key  bolts.  The  house  is  com- 
plete with  doors,  sash  and  blinds. 

H.  &  F.  MESINGER  MANUFACTURING  COMPANY, 

at  their  space  in  the  Balcony  extension, 
exhibit  their  well  known  leather  tire,  the 
tread  of  which  is  this  year  given  tractive 
power  by  a  multiplicity  of  leather  discs  at- 
tached to  the  body  of  the  tire  by  small 
screws. 

THE    HYDRAULIC    OIL    STORAGE    AND    DISTRIB- 
UTING COMPANY 

exhibit  the  Snell  Hydraulic  System  of  oil 
storage  and  distribution.  This  system  will 
handle  fuel  oil,  lubricating  oil  or  gasoline, 
and  is  operated  by  hydraulic  pressure  from 
the  city  mains. 

LEON    RUBAY 

is  exhibiting  the'Lacoste  high  tension  dis- 
tributer, which  works  with  a  single  coil. 
The  engine  can  be  started  from  the  seat. 
There  are  also  on  exhibition  the  Lacoste 
commutator,  Lacoste  coils  and  terminals, 
and  the  Durandel  tire  protector. 

THE   AMERICAN    ELECTRIC    NOVELTY    COMPANY 

show  a  device  for  starting  a  machine  from 
the  seat;  also  a  trip  detector,  a  device  for 
detecting  any  movement  of  a  car  after  it 
has  been  put  up  for  the  night  This  is  a 
small  round  brass  case  containing  a 
plunger  attached  to  the  case  by  a  spring 
which  revolves  a  dial,  registering  the  dis- 
tance the  car  has  been  moved.  Another 
article  shown  by  this  company   is  a  new 


gasoline  filler,  a  collapsible  brass  tube  con- 
taining a  filter  through  which  the  gasoline 
is  poured  in  to  fill  the  tank,  and  an  extra 
brass  tube  into  the  top  of -which  a  gaagc 
is  set  to  show  the  amount  of  gasoline  hi 
the  tank. 

ALBERT  CHAMPION 

is  showing  a  line  of  imported  automobOe 
accessories,  comprising  Nieuport  magnetos, 
Nieuport  spark  plugs,  an  electric  horn  op- 
erated by  a  vibrating  diaphragm,  Nieuport 
coils,  imported  ignition  wire,  new  soap 
terminals,  siren  horns,  dome  lights  and  a 
portable  storage  battery  charging  outfit 

THE   MILWAUKEE  RUBBER  WORKS   COMPAKY 

show  the  Fawkes  airless  clincher  tire.  This 
tire  fits  standard  G  &  J  rims,  and  it  is 
claimed  that  it  can  be  applied  or  removed  in 
ten  minutes  without  special  tools.  .The  dcw 
cable  fastening  is  an  improvement  for  1906^ 
and  it  is  claimed  for  this  fastening  that  t 
absolutely  prevents  the  tire  from  leaving  the 
rim. 

F.  H.  WHEELER. 

At  the  booth  of  F.  H.  Wheeler,  of  In- 
dianapolis, a  full  line  of  Schebler  car- 
buretors are  on  exhibition.  A  number  d 
prominent  firms  gave  this  carburetor  a 
thorough  test  in  1905,  and  are  said  to  have 
praised  it  highly.  No  radical  change  id 
design  has  been  made,  refinements  in  de- 
tails  of  construction  being  the  prindpal 
change  in  the  new  models.  In  additioo  to 
the  standard  pipe  sizes,  special  types  art 
manufactured  to  fit  the  inlet  connecttons  d 
different  makes  of  cars. 

THE    MIDGLEY    MANUFACTURING    C0MPA5T. 

of  Columbus,  Ohio,  show  samples  of  the 
popular  Midgley  tubular  steel  wheels.  X: 
radical  changes  have  been  made  in  the  gen- 
eral construction  of  these  wheels,  the  road 
experience  of  1905  having  developed  00 
structural  defects.  The  Midgley  pcc^ 
lay  great  stress  upon  their  perfected  braz- 
ing methods.  The  wheels  are  entirely  tm- 
mersed  in  a  bath  of  molten  brass,  and 
while  red  hot  they  are  placed  under  i 
heavy  press  and  held  there  till  they  set 
Midgley  wheels  are  furnished  in  ti^ 
styles,  the  "Artillery"  style  for  both  froc 
and  rear,  and  the  "French"  or  "Chariot* 
style  for  rear  wheels  only. 

UTILITY  COMPANY. 

For  1906  the  Utility  Company  is  fcadir* 
ing  its  improved  "squeal  skin"  tire  band 
These  bands  are  made  of  hog  skin,  fitted 
with  eyelets  to  be  laced  over  a  torn  casicg. 
They  are  waterproof  and  very  tough.  Tta 
new  bands  are  provided  with  studs,  whid! 
add  materially  to  the  life  of  the  band.  a«? 
at  the  same  time  prevent  skidding^.  Tte- 
firm  markets  the  "Uko"  mica  spark  j^* 
in  various  threads  and  types;  "Gre-Sor 
vent,"  the  well  known  cleanser;  ^Tripif 
P  compound,"  for  single  tube  tires;  Tta- 
ity"  metal  polish  powder,  which  is  rca<lt 
for  use  upon  the  addition  of  gasoliK' 
"Handy"  jack,  and  will  soon  oflfcr  to  ^- 
trade  a  storag'e  battery  for  ignition  po^ 
poses.  r 
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The  New  York  Shows. 

Probably  no  better  solution  of  the  New 
York  show  question  would  have  been  pos- 
sible than  that  which  has  been  brought 
about  by  the  coup  of  the  Association  of 
Licensed  Automobile  Manufacturers  in  se- 
curing the  Madison  Square  Garden  build- 
ing, and  the  consequent  decision  of  the  Au- 
tomobile Club  of  Anl(rica  to  hold  an  inde- 
pendent show  in  the  neighboring  Armory. 
So  far  as  the  visitor  is  concerned  the  two 
exhibitions  are  practically  one  big  show,  the 
only  point  in  which  the  comparison  with  a 
single  show  housed  in  two  buildings  fails  is 
that  a  separate  entrance  fee  must  be  paid 
for  each  exhibition.  The  two  buildings  are 
less  than  a  block  apart,  and  are  therefore 
much  more  favorably  situated,  relatively, 
than  the  Grand  Palais  and  Serres  de  la 
Ville,  which  accommodate  the  Paris  Salon ; 
and  also  more  favorably  than  the  Coliseum 
and  Armory  which  will  house  the  coming 
Chicago  Show. 

The  spirit  of  competition  which  the  divi- 
sion of  exhibits  into  two  rival  shows  has 
engendered  has  had  a  most  happy  effect. 
From  the  first  the  organizing  management 
of  both  shows  has  been  much  more  sys- 
tematic and  businesslike  than  the  exhib- 
itors were  accustomed  to  in  former  years. 
A  good  deal  has  been  done  to  insure  the 
comfort  of  the  visitors,  and  the  Madison 
Square  Garden  appeared  much  less  dusty 
on  last  Saturday  night  than  on  the  occa- 
sion of  former  shows.  An  innovation  for 
New  York  shows  is  the  elaborate  uniform 
decoration  of  the  show  buildings,  which  af- 
fords a  pleasing  and  harmonious  ensemble 


been  entirely  dispensed  with,  having  proved 
a  hindrance  to  the  circulation  of  the  crowds 
on  days  of  great  attendance. 

The  two  shows  are  practically  equal  to 
each  other  in  number  of  exhibitors  and 
general  importance  of  exhibits,  a  point  on 
which  the  industry  as  a  whole  may  con- 
gratulate itself,  as  it  insures  that  neither 
will  be  slighted  by  the  interested  public 
Both  shows  have  been  extensively  adver- 
tised, and  few  will  be  the  "out  of  town"  vis- 
itors who  will  not  pay  a  Visit  to  both  of 
the  exhibitions.  Where  the  greatest  amount 
of  business  will  be  done  will  depend  more 
on  the  exhibitors  than  on  the  show  man- 
agers. 

Neither  show  was  entirely  completed  at 
the  time  the  doors  were  thrown  open  to 
the  public,  but  among  such  a  large  number 
of  exhibitors  there  will  always  be  a  num- 
ber of  dilatory  ones.  There  were  no  signs 
of  models  being  completed  at  the  show,  as 
has  been  the  case  in  former  years,  thus  re- 
flecting the  earliness  of  the  season.  The 
exhibits  of  one  prominent  Western  manu- 
facturer, who  is  offering  an  extremely  low 
priced  car  that  is  awaited  with  considerable 
interest,  were  not  in  place  at  the  Armory 
on  Saturday  night. 

The  greatest  possible  divergency  may  be 
observed  with  respect  to  the  finish  of  the 
cars,  and  particularly  the  chassis  on  view. 
There  are  many  finely  polished  chassis  to 
be  seen  at  both  exhibitions,  and  it  is  no- 
ticeable that  these  have  considerable  power 
of  attraction  for  the  average  visitor.  Other 
chassis  are  finished  in  bright  enamel  col- 
ors, still  others  in  aluminum  paint  or 
bronze,  and  some  in  a  dark  dull  color  which 


The  most  striking  thing  in  connection 
with  the  shows  is  the  great  number  of  ex- 
hibitors. Both  buildings  are  about  as 
crowded  with  exhibits  as  the  Madison 
Square  Garden  alone  was  in  former  years, 
thus  proving  that  the  size  of  the  show  in 
recent  years  has  been  limited  by  the  avail- 
able floor  space,  and  not  by  the  extent  of 
the  industry.  The  least  desirable  space  in 
either  building  is  that  in  the  basement,  but 
at  both  shows  a  considerable  number  of  ex- 
hibitors have  been  able  to  find  accommo- 
dations only  below  stairs. 


High  Speed  Gasoline  Motors  for 
Stationary   Work. 

The  question  as  to  whether  the  high 
speed  gasoline  motor  as  developed  for 
automobile  service  will  ever  replace  to  any 
marked  extent  the  present  heavy,  slow 
running  type  of  stationary  gasoline  engine 
offers  an  interesting  subject  for  specula- 
tion. So  far,  there  are  no  signs  of  such 
a  development  in  this  country,  but  this  may 
be  due  simply  to  the  fact  that  the  builders 
have  been  fully  occupied  in  supplying  the 
demand  for  automobile  and  marine  motors. 
Abroad,  several  prominent  manufacturers 
of  high  speed  motors  have  developed  direct 
connected  electric  generating  sets,  pumping 
sets  and  similar  industrial  work  machine 
and  motor  combinations,  which  appear  to 
be  giving  excellent  satisfaction.  It  is  al- 
most certain  that,  as  competition  in  the 
light  motor  manufacturing  industry  in  this 
coimtry  increases,  attempts  will  be  made 
here  also  to  introduce  these  motors  in 
fields  where  the  heavy,  slow  running  type 
of  gas  engine  is  now  exclusively  employed. 

In  comparing  the  merits  of  high  speed 
and  low  speed  motors  for  any  given  pur- 
pose, the  factors  generally  considered  are 
first  cost,  operative  economy,  floor  space 
economy  and  depreciation.  For  some 
classes  of  work,  such  as  driving  electric 
lighting  dynamos,  the  closeness  of  regula- 
tion is  also  an  extremely  important  factor. 
It  may  be  of  interest  in  this  connection  to 
note  that  a  similar  development  from  low 
speed  to  high  speed  machines  has  already 
taken  place  in  the  steam  engineering  field. 
While  some  twenty  years  ago  the  slow 
running  Corliss  t>'pe  of  engine  was  used 
almost  exclusively  for  power  installations 
of  moderate  and  large  size,  the  high  speed 
engine  is  now  generally  to  be  found  in  all 
except  the  largest  plants.  Higher  steam 
economy,  closer  regulation  and  greater 
economy  of  floor  space  have  undoubtedly 
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helped  the  high  speed  engine  to  this  vic- 
tory. The  small  steam  engine  (under  25 
horse  power)  has  almost  entirely  passed  out 
of  use,  and  been  superseded  by  the  gas  and 
gasoline  engine,  and  this  in  turn  is  likely 
to  be  superseded  in  the  course  of  a  few 
years  by  the  modem  high  speed  explosion 
engine  of  the  automobile  type. 

For  electric  lighting  purposes  especially 
the  multiple  cylinder,  high  speed  motor 
possesses  a  number  of  important  advan- 
tages. With  a  moderate  sized  flywheel  the 
fluctuations  in  speed  with  a  four  cylinder 
high  speed  motor  are  very  much  smaller 
than  those  of  a  slow  speed  gas  engine  of 
the  same  power,  thus  admitting  of  direct 
connection  of  the  dynamo  to  the  motor, 
dispensing  with  belts.  It  is  not  uncbmraon 
at  present  to  employ  a  double  belt  reduc- 
tion in  gas  engine  generating  plants  com- 
prising high  speed  dynamos,  and  the 
amount  of  floor  space  necessitated  by  such 
an  installation,  as  well  as  the  great  per- 
centage of  loss  in  tl!e  belts,  is  a  serious 
disadvantage.  The  want  of  floor  space 
economy  of  gas  engine  generating  sets  is 
probably  the  chief  reason  why  steam-elec- 
tric generating  plants  are  still  generally 
used  in  large  office  buildings,  where  floor 
space  is  extremely  valuable.  A  generating 
set  comprising  a  four  cylinder  vertical  gas 
motor  and  a  direct  connected  dynamo 
would  occupy  no  more  floor  surface  than 
a  direct  connected  steam  generating  set  of 
equal  capacity.  The  superiority  of  the  in- 
ternal combustion  principle  of  generating 
power  for  such  purposes  as  dynamo  driv- 
ing is  becoming  constantly  more  marked  as 
new  processes  for  cheap  power  gas  gener- 
ation are  perfected.  There  is  little,  if  any, 
difference  in  the  fuel  economy  of  high  and 
low  speed  engines,  and  any  advantage  of 
the  low  speed  engine  in  this  respect  would 
be  more  than  balanced  by  the  belt  losses 
with  the  low  speed  engine. 

One  point  that  would  probably  be  urged 
against  the  high  speed  motor  by  the  ad- 
vocates of  the  present  type  of  stationary 
gas  engine  is  that  at  high  speeds  the  work- 
ing parts  are  subjected  to  much  greater 
stresses,  and  a  high  speed  motor  is,  there- 
fore, more  liable  to  disarrangements  and 
breakages  than  its  rival  type.  This  same 
objection  was  urged  against  the  high 
speed  steam  engine,  but  has  not  prevented 
its  final  triumph.  It  is  only  a  question  of 
proper  design  to  render  the  high  speed  gas 
motor  thoroughly  reliable,  and  the  problem 
of  high  speed  gasoline  engine  design  is 
at  present  receiving  an  unusual  amount  of 
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attention     from     capable    engineer^ 
great  advances   which  have  been  n::^ 
this   respect    in    recent  years  wamg 
prediction    that    the   high  speed  exp 
motor  will  soon  have  attained  a  (kp 
reliability   that   will   enable  It  to  of-i 
requirements.     When,  therefore,  the  n 
facturers   of    this    type  of  motor  ui 
serious  attempt  to  introduce  their  pr:j 
in  the  stationary  power  held,  they  are  | 
likely  to  succeed,  especially  in  caseHj 
floor  space  is  valuable. 


Legislative    Prospects. 

The  season  of  legislative  actiWtyb 
at  hand  again,  it  behooves  the  aofc^ 
organizations,  and  particularly  the  re 
State  associations,  to  keep  close  W2tc: 
the  bills  introduced  in  the  different  ^ 
legislatures,  and  hold  themselves  pn?. 
to  fight  any  obnoxious  measure  tk:i 
be  proposed.  It  is  known  that  new  J 
lation  on  automobiles  is  contemplaK' 
several  States  this  winter;  and  altir.' 
public  sentiment  regarding  automobie. 
pears  to  become  generally  more  tofes 
it  cannot  be  concluded  from  this  thal^ 
is  no  danger  of  any  oppressive  rcstnflf 
being  forced  upon  automobilists.  T** 
jority  of  legislators  are  predisposed  a^ 
automobiles,  and  no  fairly  sadsfa* 
measure  can  be  expected  except  t^  !* 
forth  every  effort  to  defeat  otafl' 
clauses.  Most  of  the  State  assod* 
were  organized  for  no  other  purpose  * 
to  fight  for  equitable  automobile  W 
tion,  and  they  would  sadly  miss  thetf 
ject  if  any  undesirable  law  shodi 
passed  without  having  encountered  • 
most  determined  opposition  on  theirs 

Calendar  of  Automobile  D«tesi> 
Events. 

January  13-20.— A.  C.  A.  Show,  Si^-^ 

Regiment  Armory,  New  York. 
January  13-20.— A.  L.  A.  M.  Show, 

ison  Square  Garden,  New  Yort 
January     22-27.— Ormond-Daytona 

race  meet 
February  3-10.— Chicago   Show, 

Building.  . 

February     5-10.— Washington   ^" 

Show.  ^ 

February   12-17.— Detroit  AutofflO^f 

Sporting  Goods  Show. 
February  17-25.— Cleveland  Show. 
March  3-10.— Philadelphia  Show. 
March  13-30.— Buffalo  Show. 
March    16-23.— Boston    Show. 
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Sixth  Annual  A.  C.  A.  Show. 


Opening  of  the  Show. 

Although  in  no  way  as  beautifully  deco- 
ed  as  Madison  Square  Garden,  the  Six- 
ninth  Regiment  Armory  presented  a 
:tty  and  pleasing  sight  in  its  simple 
^orations  of  green  and  gold,  and  with  its 
ATS  of  magnificently  fijiished  automobiles, 
le  great  Armory  building  was  not  fully 

,  vTiplete,  and  the  men  and  women  in  their 
2iiing  clothes  more  than  once  rubbed  up 
ainst  fresh  paint  and  stepped  into  piles 

~  dust  that  covered  dainty  shoes  with  a 

^  lite  coating.  Unpacked  cases  in  the  aisles, 
rrow,  crowded,  temporary  entrances 
lich  were  choked  from  8  o'clock  on  with 
struggling  mass  of  people,  some  fighting 
r  admission,  others  fighting  to  get  out, 
irred  somewhat  the  pleasure  of  visitors; 
t  once  inside  of  the  hall  one  was  repaid 
r  the  trouble  of  getting  into  the  crush 

-d  struggling  into  the  place.    The  crowd 

gan  to  gather  as  early  as  7  o'clock  at  the 

rmory  building,   but  were   not  admitted 

itil  8  o'clock.    There  were  many  protests 

iard,  for  the  night  was  raw  and  rainy,  and 

4.ndsomely  gowned  women  shivered  in  the 


cold  awaiting  the  pleasure  of  the  rather 
gruff  doorkeepers  who  refused  them  admit- 
tance. Thousands  of  complimentary  tickets 
had  been  sent  out  and  thousands  were  used, 
and  at  8:30  o'clock  the  great  building  was 
crowded  to  its  utmost  limit.  It  was  almost 
impossible  to  make  one's  way  through  the 
aisles  or  to  see  anything,  so  great  was  the 
crush. 

In  the  main  hall  the  exhibits  were  practi- 
cally all  in  place  and  had  been  artistically 
arranged.  Cars  of  every  type  and  price 
were  represented,  there  being  shown  135 
pleasure  vehicles  of  sixty-four  different 
makes.  The  crowd  which  made  its  way  to 
the  Ford  exhibit  to  see  the  new  low  priced 
runabout  and  six  cylinder  car  was  disap- 
pointed, finding  a  sign  displayed  of  "Cars 
delayed  in  transit." 

The  foreign  exhibit  attracted  considerable 
interest,  a  number  of  cars  being  shown  that 
are  not  of  the  most  widely  known  makes. 
Throughout  there  was  that  same  excellence 
of  design  and  finish  that  marks  the  auto  of 
today,  and  the  foreign  cars  seemed  to  be  in 
no    way   superior   in   appearance    to   their 


American  competitors.  The  baby  Reo  car, 
a  model  weighing  but  243  pounds,  attracted 
considerable  attention.  Generally  speaking, 
the  greatest  improvements  had  been  made 
along  the  line  of  protecting  machinery 
working  parts  from  dust  and  grit,  improv- 
ing brakes  and  ignition  systems,  the  general 
use  of  aprons  and  dust  pans,  the  use  of  the 
bevel  gear  drive  on  many  types  of  car,  the 
almost  general  discarding  of  the  horizontal 
motor  for  the  upright  engine  in  front,  and 
the  simplification  and  improvement  of  lubri- 
cation systems.  Running  in  oil,  dust  proof, 
large  bearings  with  plenty  of  room  for  tak- 
ing up  wear,  positive  water  pumps  and  ele- 
gantly finished  cylinders  and  working  parts 
all  contribute  to  the  perfection  of  the  ma- 
chines shown.  The  crowd  evinced  great  in- 
terest in  the  working  parts  of  the  various 
cars  which  most  of  the  manufacturers  ex- 
hibited, and  also  in  the  chassis  shown. 

Down  in  the  basement  of  the  Armory  the 
exhibitors  were  "up  against  it  for  fair."  It 
was  evident  that  every  effort  had  been 
made  to  get  the  main  floor  and  balconies 
cleaned  up  and  finished,  and  as  a  conse- 
quence everything  had  been  thrown  down 
into  the  basement.  Some  of  the  exhibitors 
had  braved  the  dust  and  dirt  and  had  their 
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cars  in  place,  but  the  greater  number  were 
not  to  be  seen.  The  steps  leading  down  to 
the  basement  were  dirt  covered,  and  just  as 
the  crowd  began  to  arrive  some  intelligent 
foreman  set  a  gang  of  negro  laborers  at 
work  sweeping  them  down.  Then  the 
trouble  began.  Handsomely  dressed  women 
plunged  through  the  dust  filled  air  and  de- 
terminedly fought  their  way  into  the  base- 
ment. Once  down  there  the  conditions 
were  even  worse.  At  every  turn  men  were 
at  work  carting  away  piles  of  rubbish  or 
raising  clouds  of  dust  sweeping  unsprinkled 
floors.  Mortar,  cement,  shavings,  nails, 
boards  and  all  sorts  of  building  refuse  lay 
in  the  visitors*  path,  but  withal  the  crowd 
groped  its  way  through  the  choking  dust 
and  tried  to  see  what  there  was  to  be  seen. 
Some  of  the  exhibitors,  unable  to  stand  the 
stifling  atmosphere,  covered  over  their  cars 
and  fled.  Quickly  the  word  spread  through 
the  building  that  it  was  advisable  to  secure 
a  dust  coat  or  overalls  and  jumper  before 
venturing  down  into  the  basement,  and  the 
crowd  began  to  get  wise.  The  exhibitors 
down  there,  seeing  that  there  was  no  use 
in  trying  to  do  business  until  the  cleaning 
was  over,  gradually  departed,  and  left  the 
laborers  to  finish  up,  so  that  on  Monday 
evening  they  could  begin  to  do  business  in 
earnest 

Upstairs  everything  was  going  along -se- 
renely, and  the  crowd  was  well  pleased  with 
what  it  saw.  The  exhibit  was  in  a  great 
way  the  duplicate  of  that  at  the  Garden, 
everything  new  in  the  line  of  machines, 
parts  and  sundries  being  shown.  There  is 
no  doubt  that  the  Armory  Show  will  be  in 
every  way  as  popular  as  that  at  the  Garden, 
and  if  anything  there  was  a  larger  attend- 
ance there  on  Saturday  night  than  at  Mad- 
ison Square  Garden.  It  was  a  curious 
crowd,  though,  that  attended  the  shows  on 
the  opening  night,  and  now  the  exhibitors 
will  await  the  coming  of  the  men  who 
really  want  to  buy.  They  all  expect  a  re- 
markably busy  season,  and  the  indications 
are  that  they  will  have  it     One  thing  in 


particular  about  both  shows  that  impressed 
itself  on  the  minds  of  those  who  attended 
was  the  fact  that  despite  all  the  thousands 
of  dollars  spent  by  the  A.  L.  A.  M.  and  the 
A.  C.  A.  for  decorations,  the  manufactur- 
ers themselves  had  spent  little  or  nothing. 
In  other  years  they  had  gone  to  consider- 
able personal  expense  in  fitting  up  their 
stands,  but  this  time  there  was  a  remark- 
able absence  of  all  this.  Everything  was 
plain  and  businesslike,  and  expensive  show 
cases  and  fittings  were  conspicuous  by  their 
absence.  The  automobiles  themselves,  with 
their  handsomely  painted  bodies  and  flashing 
glass  and  brass  work,  were  ornamentation 
enough,  the  manufacturers  thought,  and  in 
the  fact  that  the  display  was  thus  simplified 
rested  a  great  deal  of  its  attractiveness  and 
beauty. 


Complete  Car  Exhibits. 

ACME    MOTOR    CAR    COMPANY. 

The  Acme  people  show  their  Model  XIV, 
a  30-35  horse  power  car,  with  five  passen- 
ger side  entrance  body  and  Cape  top,  and 
their  XV,  a  45-50  horse  power  car,  with 
a  very  large  body  having  a  capacity  of 
seven  persons — three  on  the  rear  seat,  two 
on  the  extra  seats  in  the  tonneau  facing 
forward,  and  two  in  the  front  seat  A 
stripped  chassis  of  the  high  powered  car 
is  also  shown.  The  large  car  shows  a 
number  of  improvements.  The  change  gear 
is  of  the  Mercedes  type.  It  is  provided 
with  four  speeds  forward  and  one  reverse, 
of  which  the  third  speed  is  a  direct  drive 
obtained  by  bringing  the  corresponding 
gear,  which  is  provided  with  jaw  clutch 
members,  into  contact  with  similar  mem- 
bers on  the  main  driving  members  of  the 
gear.  The  fourth  and  high  speed  is  a 
geared  up  speed.  This  arrangement  is 
used  for  the  reason  that  it  has  been  the 
experience  of  the  company's  men  that  all 
driving  is  done  on  the  third  speed.  The 
drive  from  the  gear  to  the  wheels  is  by 
double  side  chains,  and  the  differential  shaft 


is  provided  with  two  band  brakes,  1' 
each  side  of  the  gear  casing,  wk 
applied  by  a  pedal»  through 
links.  The  rear  hubs  have  initrL 
panding  brakes,  operated  by  the  ccc!| 
brake  lever.  The  emergency  brake  s 
connected  with  the  clutch.  An  ints^ 
disc  clutch  is  employed,  having  > 
discs  of  steel,  and  is  entirely  self-ccs: 
Hess-Bright  *  bearings  are  used  thrs^ 
the  car,  except  upon  the  axles,  wL'd. 
roller  bearings. 

LANSDEN     COMPANY. 

This  company    show  an  electric  j 
very    original    construction— a  speti". 
about  called  the  Electrette.    The  foi^. 
a  divided  seat  for  two  persons  akq 
rectly  over  the  rear  axle  and  a  lesil 
low  torpedo  front,  under  which  the  ^ 
is    carried.      The    Edison   accumnlr 
used.     There  is  ample  foot  room  ^, 
the  dash  and    the   seat     The  mm:\ 
driving   mechanism    are   beneath  ik: 
and  the  motor  drives  by  chain  to 2^ 
under  the  footboard.    This  is  proridec' 
a  differential  and  the  drive  to  the  t: 
is  through  side  chains.     The  drivers  = 
is  at  the  left  and  the  steering  isb?'-. 
wheel.    The  company  also  exhibit  a  :• 
which  has  an  express  wagon  bodyo: 
ventional  design. 

THE  LOZIER  MOTOR  CAR  COMPAIH' 

are  offering  a  new  Model  D  touri:-^ 
this  season.  It  is  one  of  the  larger-, 
built,  having  a  wheel  base  of  117'^^- 
36  in.  wheels,  55  in.  tread  and  a  roadc- 
ance  of  10  in.  The  four  cylinders- 
is  rated  at  40  horse  power,  ham^' 
inders  4H  by  5^  in.,  cast  in  pair^ 
outsides  of  the  cylinders  arc  finished^ 
baked  gray  enamel.  The  motor  fr*^; 
bolted  to  the  side  of  the  chassis  ^ 
valves,  which  are  of  a  nickel  steel  r. 
position,  are  mechanically  actuated-^ 
and  exhaust  being  on  opposite  sides.  -^ 
pistons  and  cylinders  are  ground.  ^ 
crank  shaft  is  machined  from  a  sohdt'^ 
slab.  The  crank  bearings,  after  being  i^^ 
ened,  are  each  ground  on  their  own  ^ 
tres.    The  bearings  are  unusually  W 


long.      A  composite  beanng 


is  used : 


both  crank  and  shaft    Ordinarily  the  F 
phor  bronze  receives  the  thrust  of  ^ 
tor.     In   spiral   grooves  in  this  is 
babbitt  which,  in  case  of  excessive  r^ 
will   be   forced   slightly  above  the  ^ 
and  carry  the  shaft  until  the  9^^ 
cooled.     From  the   centre  of  ^^  ^ 
cam  shaft  is  geared  a  third  sbit^_  , 
extends    toward    the    dash,  ^P^^^ 
centrifugal  pump  and  high  tension  J^ap;, 
The   high   tension   cable  is  covcr«»^ 
three    layers    of   vulcanized  rubber,  ^ 
braids,    then    five    coats  of  cnan»ci. 


baked  separate,  which  gives  an 
able  to  stand  40,000  volts.    An  ^^^^^j 
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Jackson  Model  G. 


The  semi-elliptic  springs  are  supplied  with 
separate  oil  cups  for  supplying  oil  between 
the  leaves.  The  transmission  is  a  selective 
sliding  gear  type.  The  high  speed  is  a 
direct  drive  obtained  through  an  internal 
and  external  gear,  the  countershaft  in 
the  gear  box  being  then  idle.  The  gear 
shafts,  differentials  and  differential  shaft 
joints  are  mounted  on  self-contained  ball 
bearings.  A  pawl  and  ratchet  back  stop 
on  the  differential  brake  drum  enables  the 
operator  to  start  the  car  on  steep  grades 
with  all  brakes  free.  A  small  hand  lever 
attached  to  the  emergency  brake  quadrant 
controls  the  pawl  catch.  In  reversing  this 
is  automatically  disengaged.  A  gasoline 
tank  of  25  gallons  capacity  is  motmted 
under  the  rear  of  the  chassis,  two  pounds 
pressure  from  the  exhaust  fee4ing  the  gaso- 
line to  a  Schebler  carburetor.  The  car 
weighs  2,700  pounds. 

THE    JACKSON    AUTOMOBILE    COMPANY 

have  just  brought  out  a  four  cylinder,  40-45 
horse  power  touring  car.  It  has  a  wheel 
base  of  108  inches,  semi-elliptic  springs  and 
shaft  drive.  The  cylinders  are  5  by  5 
inches,  cast  in  pairs,  with  all  valves  me- 
chanically operated  from  one  side.  A 
Brown-Lipe  sliding  gear  is  employed  and 
a  multiple  disc  clutch  of  two  bronze  and 
three  cast  iron  plates.  There  is  only  one 
universal  joint  in  the  drive.  The  hood  is 
rather  long,  with  considerable  space  be- 
tween the  engine  and  honeycomb  radiator 
to  make  the  pump  and  gears  more  access- 
ible. The  company  have  also  made  a  few 
changes  in  their  20-24  horse  power  car, 
which  has  the  opposed  motor  under  the 
hood.  The  cylinders  are  554^5  inches.  It 
has  a  planetary  gear,  in  which  the  slow 
and  reverse  each  operate  through  two  pin- 
ions. The  high  speed  clutch  is  a  combined 
expanding  dog  and  multiple  disc  clutch  of 
five  steel  plates.  The  valve  mechanism  is 
unusual.  A  secondary  shaft  is  located  di- 
rectly over  the  crank  shaft.  From  this 
long  bronze  rocker   arms    extend    the    full 


model  with  opposed  motor  under  the  body, 
increasing  the  bore  of  the  cylinders  J^  inch 
and  placing  the  cam  shaft  and  push  rods 
on  top  of  the  motor,  instead  of  underneath. 
The  tonneau  is  made  detachable. 

THE  AUTOCAR  EQUIPMENT  COMPANY. 

Of  the  many  and  varied  types  of  trucks, 
buses  and  delivery  wagons  of  the  Auto- 
car Equipment  Company,  of  BuflFalo,  N.  Y., 
only  one  type  is  on  exhibition.  The  special 
feature  of  their  bus  is  the  body  design, 
the  car  being  capable  of  carrying  from 
fourteen  to  sixteen  passengers  with  com- 
fort Large  plate  glass  windows  run 
lengthwise  of  the  car  and  entirely  disap- 
pear when  the  window  is  opened.  The  in- 
terior of  the  body  is  exceptionally  roomy 
and  is  neatly  upholstered  with  leather. 
Power  is  furnished  by  either  an  electric 
or  gasoline  motor,  as  desired,  the  latter 
being  of  the  four  cylinder  vertical  type, 
water  cooled,  and  fitted  with  mechanically 
operated  valves.  The  electric  car  is  driven 
by  two  independent  Westinghouse  motors 
with  chain  drive  to 
sprockets  on  the 
rear  wheels.  A  West- 
inghouse single  lever 
horizontal  controller, 
with  four  speeds 
ahead,  is  employed 
for  speed  changes. 
Internal  expanding 
brakes  are  attached 
to  the  rear  wheels, 
the  brake  drum  and 
sprocket  being  inte- 
gral. Their  trucks 
are  of  2,  3  and  5  ton 
capacity,  but  still 
larger  ones  will  be 
built   to.  order. 

DOLSON      AUTOMOBILE 
COMPANY. 

The  Dolson  ex- 
hibit presents  a  high 
powered    touring   car 


type,  cylinders  cast  in  pairs  with  5  inch 
bore  and  stroke.  The  crank  shaft  is  of 
nickel  steel  and  set  i  J^  inches  oflF  the  centre 
of  the  cylinders.  Jump  spark  ignition  is 
used,  the  spark  being  produced  with  a  6 
volt  storage  battery  and  Lacostecoil.  Both 
the  spark  and  throttle  lever  are  placed 
upon  the  steering  wheel.  The  steering 
mechanism  is  of  the  irreversible  worm  gear 
type  and  enclosed  in  a  metal  case.  The 
clutch  is  a  special  multiple  disc  type,  with 
heavy  bronze  friction  rings  provided  with 
lips,  which  engage  studs  on  the  inside 
of  the  flywheel  and  set  between  steel  discs, 
which  are  pinched  against  the  bronze  by 
toggles  when  operated.  The  transmission 
is  of  the  slide  gear,  direct  drive  type, 
with  three  forward  speeds  and  one  reverse. 
Both  transmission  shafts  are  provided  with 
roller  bearings.  By  a  specially  designed 
interlocking  device  the  clutch  cannot  be 
engaged  unless  gears  are  in  mesh,  render- 
ing it  impossible  to  strip  the  gears.  The 
power  is  transmitted  from  the  gear  box 
to  the  diflFerential  by  a  propeller  shaft, 
parallel  to  which  is  a  torsion  rod,  which 
extends  from  the  centre  of  the  rear  axle 
to  a  plate  mounted  between  two  cross 
beams.  By  this  arrangement  the  propeller 
shaft  is  relieved  of  strains.  Forty-nine 
brake  horse  power  is  claimed  for  the  car, 
whicli,  fully  equipped,  weighs  2,500  pounds. 

THE  RAINIER  COMPANY. 

The  new  Rainier  car  is  known  as  Model 
B,  and  differs  from  the  older  model  (which 
is  still  continued)  in  that  it  has  a  longer 
wheel  base,  a  more  powerful  motor  (30- 
35  horse  power)  and  low  tension  magneto 
ignition.  At  the  stand  were  shown  a  li- 
mousine, a  two  passenger  runabout  with 
torpedo  back  and  painted  a  light  red,  and 
a  highly  polished  chassis;  also  the  more 
important  parts,  such  as  a  rear  axle,  a  gear 
box,  a  driving  shaft  and  the  control  levers ; 
while  mounted  on  the  wall  of  the  booth 
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Rainier  22-28  Horse  Power. 


were  exhibited  the  framed  sectional  draw- 
ings of  the  individual  parts.  One  feature 
of  this  car  that  strikes  the  eye  of  the  ob- 
server is  the  long  and  substantial  control 
levers  with  spiked  toe  plates.  The  magneto 
used  is  a  Simms-Bosch,  and  is  driven  by 
enclosed  gearing.  Cams  are  forged  onto 
the  cam  shafts.  The  radiator  fan  is  sup- 
ported on  the  forward  cylinder  and  not  on 
the  radiator.  Lubrication  is  by  a  Hill  oiler. 
The  rear  axle  is  of  the  floating  type  and  is 
mounted  in  ball  bearings.  The  bodies  are 
made  entirely  of  aluminum*  with  large 
double  side  entrance  and  trimmed  in  hand 
buffed  leather.  The  rear  seat  is  52  inches 
wide  between  cushions,  affording  comfort- 
able seating  capacity  for  three  persons,  and 
there  is  space  in  the  tonneau  for  two  extra 
seats,  if  desired.  Under  the  rear  seat  is  a 
large  locker  accessible  alike  from  the  front 
or  rear.  The  dash  is  of  concave  pressed 
steel,  free  from  mechanical  appliances,  ex- 
cept for  the  oil  sight  feed.  The  Rainier  cars 
are  sold  under  a  one  year's  guarantee,  cov- 
ering not  only  defects  but  also  wear  of  all 
parts  except  tires. 

RICHARO-BRASIER    AUTOMOBILE    COMPANY. 

In  motor  design  and  construction  the 
three  Brasier  models  for  1906  are  practi- 
cally the  same.  All  have  offset  cylinders 
and  longer  connecting  rods.  These  two 
changes^  are  intended  to  lessen  the  friction 
in  the  cylinders.  The  pistons  are  also 
longer,  and  the  piston  pin  bearing  further 
from  the  head  and,  consequently,  from  the 
heat  of  the  combustion  chamber.  The 
longer  piston  distributes  the  wear  more, 
and  prevents  so  much  oil  reaching  the  com- 
bustion chamber.  All  valves  are  now  lo- 
cated on  the  same  side  of  the  motor  and 
actuated  from  a  single  cam  shaft.  The 
manifold,  through  which  the  exhaust  gases 
pass,  is  water  jacketed,  the  object  being  to 
reduce  the  tendency  of  overheating  valves, 
to  reduce  the  noise  of  the  motor,  and  to 
reduce  the  back  pressure.  The  cam  shaft 
(which  is  larger  than  formerly)  and  the 
cams  are  cut  from  a  single  bar.  The  2  to  i 
gears  are  mounted  on  taper  shafts,  keyed 


and  locked  by  a  nut.  The  crank  case  is 
fitted  with  internal  guard  plates,  to  pre- 
vent excessive  splashing  of  oil  into  the  cyl- 
inders. In  the  15-25  horse  power  and  25- 
36  horse  power  cars  natural  water  circula- 
tion is  employed,  and  fans  are  used.  The 
larger  car  has  a  gear  pump  and  no  fan. 
A  novel  change  has  been  made  in  the  make 
and  break  system.  A  special  cam  shaft 
horizontally  mounted  on  top  of  the  cylin- 
ders runs  in  ball  bearings.  The  cams  car- 
ried on  this  shaft  directly  actuate  the  out- 
side arm  of  the  internal  striker  of  the  igni- 
tion plugs.  The  vertical  shaft  which  drives 
the  ignition  shaft  from  the  lower  timing 
gear  carries  an  automatic  dog  clutch  coup- 
ling, which  releases  in  case  the  engine 
starts  backward.  The  magneto  is  directly 
driven,  instead  of  geared.  The  two  small 
cars  are  provided  with  an  oscillating  lever 


beside  the  seat  to  start  the  motor.  7< 
clutch  on  the  three  models  is  a  leather  kr 
cone,  but  is  fitted  with  a  locking  mtt 
which  gives  a  rigid  connection  when : 
clutch  is  fully  eng^aged.  This  is  ac:- 
plished  by  steel  plunger  rods  held  m  n 
slides  in  the  male  clutch  member  and  c 
stantly  pushed  forward  by  coiled  sprx 
As  the  clutch  is  engaged,  the  leather  fsc- 
gradually  takes  hold  until  completeljr  c 
gaged,  when  the  four  or  six  plungers  A-. 
into  the  nearest  of  thirty-six  holes  in  i 
wheel  web.  The  small  car  is  drircn  K 
shaft,  and  the  two  larger  ones  are  dnc 
by  side  chains. 

PALAIS    DE    l'aUTOMOBOE. 

The    new    Delauny     Belleville  cars  i 
exhibited  by  A.    C.    Neubauer.    There  r 
three  models.  20,   24  and  40  horse  poi 
all  very  similar,  except  in  size  and  pos 
All    motors   are    of    the    independent  ::■ 
with  five  crank  shaft  bearings.     Both  r2  j 
and  break  and  jump  spark  systems  arc  el 
ployed.     A   plunger   pump  takes  oil  f"j 
the  bottom  of  the  crank  case  and  forct^ 
to  all   engine  bearings.     A  gauge  on : 
dash  registers  about  28  pounds  per  sqc: 
inch  when  the  pump  is  operating.   li'| 
pressure  falls  below   this  point  it  sip 
that  more  oil  is  to  be  put  in  the  crank  c: 
by  the  foot  pump.     A  small  water  tarn 
provided   just  over   one   end  of  the  j~ 
shaft  with  hose  leading  to  a  water  jacket 
break  on  the  shaft     Circulation  is  by: 
thermo  system.  The  carburetor  is  pro>^t 
with  a  circular  top   that  shuts  off  the 
supply  when  not  in  use,  to  prevent  dirt  j 
ting  into  the  large  vertical  valve.    B^i 
the  clutch  pedal,  close  enough  to  be  ope' 
ated   by   the   same   foot,   is  another  ^' 
that  throttles  the  engine  and  prevents  n 
ing  if  the  hand  throttle  is  neglected  vl^ 
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White  Touring  Car. 


e  clutch  is  thrown  out  The  dash  carries 
)thing  but  the  oil  and  water  gauges. 

lMERICAN    PEUGEOT  AUTOMOBILE  COMPANY. 

The  transmission  of  the  Peugeot  cars 
IS  been  moved  forward  under  the  foot 
)ard  and  a  third  internal  expanding  foot 
-ake  is  placed  just  back  of  the  gear  case, 
his  operates  without  throwing  out  the 
utch,  and  will  slow  both  car  and  motor. 
*he  transmission  is  now  of  the  selective 
r'pe.  The  steering  column  can  be  varied 
everal  degrees  in  slant  to  suit  the  taste. 
The  dash  pot  of  the  carburetor  is  protected 
rom  the  dust  in  the  air  by  a  cast  flange 
)ack  of  it.  Oil  is  pumped  from  a  tank  at 
Dne  side  of  the  chassis  through  a  single 
Irip  on  the  dash  to  each  engine  bearing. 
A.n  eJcceptionally  large  exhaust  manifold  is 
used  on  these  cars. 

ENGLISH    DAIMLER    COMPANY. 

This  car  is  provided  with  a  small  lever 
beside  the  change  speed  quadrant  which 
acts  as  a  safety  catch,  preventing  the 
throwing  of  any  gear  while  the  reverse  is 
in.  The  compensating  rear  wheel  brake 
has  been  placed  in  front  of  the  rear  axle, 
instead  of  underneath,  to  avoid  breakage 
from  road  obstructions.  The  muffler  has 
been  taken  from  under  the  crank  case  to 
the  rear  of  the  car.  A  simplified  carburetor 
gives  a  more  uniform  mixture.  Two  D. 
W.  F.  ball  bearings  are  placed  in  the  clutch 
. — one  on  each  side  the  collar.  The  coil  is 
placed  just  back  of  the  fan  to  keep  it  cool. 
The  former  45  horse  power  racing  car  will 
be  buik  this  season  as  a  touring  car. 

MAXWELL-BRISCOE    MOTOR    COMPANY. 

Very  few  changes  have  been  made  in 
Maxwell  cars  since  last  season.  In  the 
touring  cars  the  composite  phosphor  bronze 
and  babbitt  bearings  are  provided  in  the 
engine  and  transmission.  The  flywheel 
weighs  about    twenty    pounds    more    than 


fifteen  pounds.  A  pressed  steel  frame  is 
used  instead  of  armored  wood.  The  new 
cars  of  this  company  are  a  gentleman's 
speedster,  the  "doctor"  Maxwell,  a  deliv- 
ery vehicle  and  a  four  cylinder  car.  This 
latter  was  not  exhibited  owing  to  lack  of 
space,  but  a  demonstrating  car  was  in  oper- 
ation. In  this  car  the  crank  and  transmis- 
sion c^se  are  in  one.  The  main  bearings 
of  the  engine  and  gears  are  adjustable 
from  underneath  the  case.  A  wedge  can 
be  forced  upward  by  turning  a  bolt,  thus 
bringing  the  two  halves  of  the  bearing 
together.  The  "gentleman's  speedster"  is 
similar  to  the  tourabout,  but  with  still 
higher  compression   in  cylinders. 

WHITE    SEWING    MACHINE   COMPANY. 

Six  different  types  are  shown  as  follows: 
Extension  landaulet,  limousine,  runabout, 
touring  car  with  Cape  top,  and  one  with 
victoria  hood  and  a  semi-limousine.  The 
chassis  of  all  models  are  identical.      The 


standard  touring  car  body  is  along  the  new 
victoria  lines.  The  company  also  have  an 
imperial  victoria,  which  is  not  exhibited. 
The  Model  F  runabout  is  a  very  stylish 
car.  It  has  a  long,  rakish  appearance,  and 
the  lines  are  symmetrical  and  artistic.  In- 
side the  cars  elegance  is  found  in  the  up- 
holstery, portfolios  for  small  parcels  and 
other  conveniences. 

THOMAS  B.   JEFFERY  &  CO. 

exhibit  five  cars,  being  their  Types  i,  3,  14 
and  15,  and  a  stripped  chassis  of  their 
Model  15,  the  new  four  cylinder  car.  The 
last  two  types  mentioned  embody  the  most 
radical  changes  made  by  the  company  this 
year.  The  motors  are  made  with  indi- 
vidual cylinders  and  have  the  valves  located 
in  the  cylinder  heads.  The  rocker  arms 
which  operate  the  valves  are  provided  with 
adjustment  screws  to  take  up  wear.  The 
pistons  have  six  rings  each,  arranged  in 
pairs.  An  interesting  feature  is  that  the 
starting  crank  is  equipped  with  a  device 
which  retains  the  handle  in  a  horizontal 
position  when  not  in  use,  and  by  means  of 
which  the  spark  is  automatically  retarded 
when  the  handle  is  engaged  with  the  crank. 
The  device  consists  of  a  catch  and  spring 
actuated  rod,  the  rod  flying  back  when  the 
catch  is  released,  which  occurs  when  the 
handle  engages  with  the  crank,  and  push- 
ing the  spark  control  lever  into  the  retard 
position.  The  product  of  this  company  was 
fully  described  in  a  recent  issue  of  The 
Horseless  Age. 

the  grout  brothers  automobile  company, 
of  Orange,  Mass.,  have  at  their  stand  two 
gasoline  cars  and  one  chassis.  For  the  first 
time  they  do  not  show  a  steam  car.  The 
chassis  of  all  the  cars  are  alike,  and  are 
equipped  with  four  cylinder  vertical  motors 
rated  at  35  horse  power,  which  have  indi- 
vidual cylinders.  The  valves  are  all  lo- 
cated on  one  side  and  are  operated  directly 
from  a  cam  shaft  in  the  crank  case.     The 
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Rambler  Model  15. 


P   spark   system   of  ignition, 
l.^  .r  coils  are  used,  is  employed. 

♦  oil »  -     .  .        -  . 


turc 


in  which 

A  fea- 

out  of  the  ordinary  is  that  the  internal 


ring  timer  is  made  with  the  ring  absolutely 
fixed,  the  variation  of  the  spark  being  ob- 
tained by  moving  a  sleeve  upon  which  the 
revolving  member  is  fastened  up  and  down 
upon  a  screw.  The  advantage  claimed  for 
this  construction  is  that  the  high  tension 
wires  are  not  subjected  to  any  bending,  and 
are  therefore  not  so  likely  to  break.  A  three 
speed  sliding  change  gear  is  used  and  side 
chain  drive  to  the  rear  wheels. 

CLEVELAND  MOTOR  CAR  COMPANY 

show  four  of  their  1906  models,  30-35  horse 
power,  four  cylinder  touring  cars,  and  one 
finely  polished  chassis.  The  new  model  is 
of  the  side  entrance  tonneau  type,  with  104 
inches  wheel  base,  and  weighs  complete 
2,300  pounds.  It  has  a  laminated  wood 
dashboard,  a  cellular  type  cooler,  and  a  dust 
pan  underneath  the  engine  and  change  gear 
case.  The  latter  parts  are  mounted  on  a 
sub-frame,  and  the  dust  pan  is  fastened  to 
the  side  frames  and  lies  close  to  the  sub- 
frame  members.  The  car  has  low  tension 
magneto  ignition,  which  can  be  regulated 
from  the  steering  wheel,  the  magneto  sup- 


plied being  a  Simms-Bosch.  The  carburetor 
is  connected  through  a  separate  inJet  tube 
to  each  pair  of  cylinders.  A  mechanical 
lubricator  with  six  feeds  is  provided,  one 
of  the  feed  tubes  leading  to  the  shaft  of  the 
bevel  driving  pinion  on  the  rear  axle.  The 
rear  axle  is  of  the  ball  bearing  floating  type, 
and  the  front  axle  an  I  section  forging. 
There  is  a  peculiar  form  of  combined  uni- 
versal and  sliding  joint  interposed  between 
the  engine  and  the  gear  box,  which  takes 
up  the  motion  of  the  clutch  while  it  is  en- 
gaged and  disengaged.  The  muffler  is 
placed  at  the  extreme  rear  of  the  frame, 
and  is  provided  with  two  outlet  tubes  which 
extend  downwardly  and  sidewardly,  and 
have  their  discharge  ends  flattened,  the  ob- 
ject being  to  secure  a  dust  laying  effpct. 
The  engine  has  four  separate  exhaust  pipes, 
which  extend  down  to  a  large  collector  pipe 
connecting  with  the  muffler.  The  torsion 
reaction  of  the  rear  axle  is  taken  up  by  a 
torsion  brace  rod,  the  forward  end  of  which 
is  supported  between  springs  from  a  cross 
member  of  the  frame. 

CRYDER  &  CO. 

exhibit  several  models  of  the  Leon  Bollee 
car,    for    which    they    hold    the    American 


Berliet  Landal'let.  American  Locomotive  Automobile  Company. 


agency.      This    car,    while  of  the  \]-]i^\ 
French  type,  has  novel  features  in  fa  I 
every  detail.     The  engine  is  an  extroulTf 
low  speed  one,  its  speed  range  \m^  jl 
to  800  revolutions  per  minute.    hisfcts:| 
with  a  double  ignition  system,  ont  wxil 
^p^rk  plugs  being  supplied  by  a  Sinss-I 
Bosch  high  tension  magneto  and  the  oiisr  I 
set  by  a  storage  battery  and  coiL  The  a*] 
bu  retor  is  of  the  Leon  Bollee  double  ]i  I 
type,  which  was  probably  the  first  Aou'ii] 
jet   device   actually  used   on   a  stodta-l 
The    throttle    valve    is    connected  ta  ^1 
clutch,  the  object  being  to  prevent  raca|l 
of  the  motor  upon  throwing  the  clutch  os:  I 
The   carburetor   is   supplied   with  hot  sr] 
taken  from  around  the  exhaust  pipe.  B^| 
hind  the  cellular  radiator  is  placed  a^t:! 
driven  fan,  the  belt  tension  of  which  is  iih  I 
tomatically  maintained  constant  by  ^  ^^1 
spring,  and  is  also  readily   adjustabk  bj 
hand.    A  cone  type  clutch  is  fitted,  wfeid  I 
is  entirely  free  on  its  shaft,  thus  preTcs:- 
ing  binding  of  bearings  due  to  slif^t  &t 
alignments  between  engine  and  gear  W ' 
The  clutch  drives  through  six  studs,  pas."- 1 
ing  through  slightly  larger  sockets  vc.'^^ 
web.    The  change  speed  gear  is  of  dte  s^  I 
lective   type,   giving   four   forward   spceik  I 
and  one   reverse,  and  is  mounted  with  i  I 
three  point  support    The  lubricant  is  f ei  1 
by  air  pressure  produced  by  a  liand  poc;] 
secured  to  the  dash,  the  oil  passing  throc^  I 
sight  feeds  on  the  dash,  which.   baL^^v^  "^1 
bearings  to  which  they  feed  marked  t|KEl| 
them.     The  car  has  a  wheel  base  oi 
inches,  and  is  therefore  adapted    for 
type  of  body.    The  drive  to  the  rear  whecJ 
is    by    side    chain.      A    very      substants! 
transmission  brake  is  provided,    consisted 
of  a  steel  band  lined  with  cast   iTX>ii  Ytooc^ 
The  rear  axle  to  the   rear   wheel    brakes 
is  of  similar  construction. 

AMERICAN  locomotive  AUTOMOBrCK   C01£PASI 

The  American  Locomotive  "Works  near 
a  year  ago  secured  the  rights  for-  tiie  znazn 
facture    in    this    country   of    Berliet    ca 
which    are    made    in    Lyons,    Fr^tnic:^    a 
equipped  a  factory  in  Providence^   IC  \-,  ^ 
the  purpose.    A  subsidiary  compsLny,  lata 
as  the  American  Locomotive     .A^utocnoi 
Company,  has  been  formed  to     hsxidle 
business.    On  the  opening  nig^tit^     ^wlien 
writer  visited  this  stand,  there     ^w^ls    ms 
only  one  car  on  exhibition,  a.    2:4.-30    bt 
power  side  entrance  tonneau  ixacxlel. 
car  is  perhaps  best  described  as    o£   tine  | 
eral  Mercedes  type,  having  cy^lixiders 
twin  fashion,  with  valve  chambers    on  of 
site   sides,  low  tension  magneto       (Sixu 
Bosch)  ignition,  a  metal  to  mec^il    cJtztc 
selective  change  gear  system  an<i    side  ci 
drive.     The  cam  gearing  is  en.c^os^^ 
there  are  two  foot  brakes  acting    on   tlie 
ferential  shaft,  one  on  either     side     of 
gear  box.  The  frame  is  of  import^^^  ore 
nickel  steel,   the   engine  crank:      sHa^ft 
nickel  steel  forging,  oil  temper^cl,     aj%H 
cam   shafts    are   forged   integral     *^^^tli 
cams.    A  close  fitting  sheet  met:^.!    d 
extends    underneath    the    fram^        £»-»-* 
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Front  to  the  jack  shaft.    The  radiator  is  of 
:rue  cellular  construction,  and  has  the  water 
circulated  through  it  by  a  centrifugal  pump 
located  between  the  motor  and  the  radiator. 
No   fan   is  placed  behind  the  radiator,  but 
the  flywheel  spokes  are  given  the  shape  of 
fan  blades.    The  company  will  also  manu- 
facture a  car  of  40-50  horse  power  of  sim- 
ilar general  design.     Only  the  best  quality 
of  materials  are  to  be  used  in  the  construc- 
tion of  these  cars,  imported  materials  being 
largrely  used  for  the  present.    The  company 
observe  that  their  long  experience  in  loco- 
motive  building  fits  them  particularly  for 
the  work  of  building  automobiles,  there  be- 
ing   many    similarities    between    the    two 
branches.     A  one  year's  guarantee  against 
defective  parts  and  the  offer  of  one  free 
overhauling  during  this  period  are  to  be 
gfiven  with  these  cars. 

THE   CORBIN    MOTOR  VEHICLE   CuMPANY 

exhibit  a  large  car  and  high  powered  run- 
about  and   a  chassis,   all   with  their   well 
known    air    cooled    motors.     Motor    and 
gearing  are  carried  on  a  single  aluminum 
base,  which  rests  on  the  front  frame  mem- 
ber  and  on  a  cross-frame  member  at  its 
rear  end.     The  timer  is  of  a  new  design. 
It  is  driven  by  spiral  gears  from  the  left 
cam  shaft.    The  timer  shaft   is  horizontal, 
and  carries  a  fibre  slab  with  a  straight  top 
at  its  outer  end.     This  block  is  stationary, 
and  carries  the  connections  for  the  second- 
ary wiring   on  the   top    edge.     The  spark 
wire    is    carried   by   an   oscillating   sleeve 
without  moving  the   secondary   wires;   in 
fact,  only  one  wire  moves  when  the  spark 
is  varied.     The  details  of  this  device  are 
not  now  available.    The  oil  tank  is  on  the 
left  side,   near  the   dash,   and  contains   a 
pump   driven   by   chain   at   a  considerable 
reduction  of  speed  from  the  exhaust  cam 
shaft    From  the  pump  a  single  pipe  leads 
to  a  sight   feed   distributer   on   the   dash, 
having  six  adjustable  feeds.    The  drive  is 
by    propeller    shaft,    with    two    universal 
joints.     These  are  very  simple,  consisting 
o!  a  split  bronze  ring  and  a  fork  on  each 
of  the  connected  shafts,  as  shown  in  sketch. 
The  torsion  rod  is  connected  to  a  frame 
member  by  a  double   spring.     All  brakes 
are  applied  to  the  rear  hubs. 

BARTHOLOMEW    COMPANY. 

A  small  side  entrance  car  finished  in 
black  and  two  large  cars,  one  in  black  and 
the  other  handsomely  finished  in  gray,  both 
with  Cape  tops,  arc  shown.  There  is  no 
exhibition  chassis  and  it  is  understood  that 
no  changes  of  importance  have  been  made 
from  last  year's  construction.  A  planetary 
gear  is  displayed  on  a  rack.  The  gearing 
proper  is  of  rather  conventional  internal 
gear  form,  but  the  high  speed  clutch  is 
separated  from  the  gearing  by  a  long  bear- 
ing. This  clutch  is  quite  simple.  It  con- 
sists of  an  internal  driven  drum,  and  a 
two  armed  spider  carrying  two  fibre  lined 
shoes.  These  are  normally  held  out  of 
engagement  by  springs  and  are  thrown  into 


CoRBiN  1906  Model  E  Light  Touring  Car. 


imperial  and  stanhope,  will  in  the  future 
carry  motors  in  front  under  a  hood,  but 
very  low  down,  almost  on  a  centre  with  the 
front  wheels,  the  front  axle  being  bowed 
down  to  permit  this.  A  shaft  extends  from 
the  motor  perfectly  horizontal  to  the  dif- 
ferential on  the  rear  axle.  The  depot  car- 
riage has  the  motor  up  in  the  hood,  with 
a  spur  reduction  gearing  to  the  horizontal 
shaft  Just  forward  of  the  differential  on 
the  driving  shaft  is  an  expanding  brake. 
Twenty-four  cells  are  carried  on  the  larger 
cars,  which  attain  a  speed  of  from  14  to 
20  miles  an  hour,  and  have  a  mileage  ca- 
pacity of  40  miles. 

LEBANON   MOTOR  WORKS. 

The  Upton  touring  car  is  of  the  four  cyl- 
inder vertical  type.  The  cylinders  are  cast 
in  pairs,  with  water  circulation  completely 
around  each  cylinder.  The  clutch  has 
metal  to  metal  friction  surfaces,  consisting 
of  bronze  and  steel  discs.  The  transmis- 
sion gives  three  speeds  forward  and  one 


reverse,  with  direct  drive  on  high  speed. 
The  rear  axle  contains  articulated  shafts 
which  apply  the  power  to  the  wheel  hub 
and  do  not  carry  the  weight  of  the  chassis. 
The  front  axle  is  of  I  beam  constniction. 
The  brakes  are  of  the  inside  and  outside 
type,  both  being  applied  to  drums  on  the 
rear  wheels.  Ignition  is  by  jump  spark, 
imported  coil  and  storage  battery. 

the  RAUSCH   &  LANG  CARRIAGE  COMPANY 

exhibit  electric  carriages  which  present  un- 
usual features.  Three  types  of  cars  are 
shown,  a  stanhope,  a  surrey  and  a  coupe. 
The  principal  objection  to  electrically  driven 
machines  heretofore  has  been  the  compara- 
tively small  mileage  per  charge  of  batteries. 
This  objection  has  been  eliminated  on  the 
Rausch  &  Lang  machine,  it  is  claimed,  the 
company  guaranteeing  75  miles  on  one 
charge  of  battery.  This  extreme  mileage 
is  produced  without  the  aid  of  a  special  bat- 
tery, and  without  injury  to  battery  or  mo- 
tor.   The  claim  of  the  company  is  that  the 
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Napier  Six  Cylinder  Car. 


high  mileage  is  obtained  by  the  elimination 
of  friction  in  the  working  parts,  as  well  as 
the  use  of  tires  of  small  resistance. 

The  easy  running  qualities  of  the  ma- 
chine permit  the  battery  to  be  discharged 
at  a  lower  rate,  hence  the  increased  mileage. 
A  maximum  speed  of  19  miles  per  hour  is 
claimed  for  either  type  of  machine.  An 
overload  capacity  of  400  per  cent,  is  also 
claimed,  which  gives  the  machine  exception- 
al hill  climbing  power.  The  surrey  is 
equipped  with  a  No.  2  Hertiuer  motor,  which 
develops  ij^  horse  power  on  twenty-four 
volts.  The  stanhope  and  coupe,  being  of 
lighter  construction,  are  equipped  with  a  No. 
I  Hertner  motor,  developing  i  horse  power 
on  twenty-four  volts.  Three  brakes  are 
used,  the  motor  brake  being  operated  by  the 
controller  lever.  The  steering  is  done  by 
a  side  lever,  with  adjustable  ball  and  socket 
joints.  Chain  drive  is  used  from  end  of 
countershaft  to  each  rear  wheel. 

NAPIER    MOTOR   COMPANY. 

The  Napier  runabout,  which  was  exhib- 
ited first  at  the  Boston  Show  last  year,  is 
practically  the  same  at  present.  The  motor 
is  of  standard  four  cylinder  Napier  de- 
sign, of  18-20  horse  power.  The  wheel 
base  is  90  inches  and  the  car  weighs  1,500 
pounds.  The  tires  are  32x3]^  inches.  The 
transmission  has  sliding  'gears  with  three 
speeds,  and  the  car  is  fitted  with  a  direct 
shaft  drive  and  metal  to  metal  clutch.  The 
Napier  synchronized  ignition  system,  using 
a  single  coil  and  storage  batteries,  is  used. 
The  company  also  display  a  limousine  and 
touring  car  body  and  a  new  60  horse  power 
car. 

NATIONAL  MOTOR  VEHICLE  COMPANY. 

Of  the  cars  shown  by  this  company  Model 
D  now  has  a  40  horse  power  motor  with 
4/^x5  inch  cylinders.  The  wheel  base  has 
been  lengthened  6  inches.  A  change  in  the 
ignition  system  is  that  the  dynamo  is  now 
arranged  to  only  charge  the  storage  battery. 
The  new  six  cylinder  50-6?  horse  power 
car  has  a  wheel  base  of  121  inches.  In  the 
tonneau  is  arranged  a  jumper  seat  which 
folds  against  the  front  seat  when  not  in 
use.  With  this  in  use  the  five  passengers 
in  the  tonneau  all  face  forward.  The 
bodies  are  of  cast  aluminum  throughout 

PANHARD    &    LEVASSOR. 

■^nd  35   horse  power   Panhards 
ith   the  same  type  motors   as 


formerly  used  in  the  50  horse  power  model, 
only  of  smaller  size.  When  the  direct 
drive  is  in  use  the  other  gears  do  not  re- 
volve. The  gear  box  is  much  smaller. 
The  shaft  between  the  motor  and  gears  is 
divided  to  facilitate  disassembling.  The  car- 
buretor is  provided  with  a  leather  dia- 
phragm, which  is  acted  upon  by  the  pressure 
of  the  circulating  water  and  governs  the 
action  of  the  motor.  The  clutch  is  com- 
posed of  the  multiple  disc  type.  In- 
ternal brakes  are  provided  on  the  rear 
wheels  and  the  car  is  given  9  inches  road 
clearance. 

THE    DAYTON    MOTOR    CAR    COMPANY. 

The  Stoddard-Dayton  cars  are  slightly 
altered  in  nearly  every  detail.  The  new 
four  cylinder  runabout  contains  a  motor 
built  in  the  Dayton  plant.  •  The  cylinders  are 
cast  in  pairs  with  valves  on  opposite  sides. 
The  motor  develops  18  horse  power.  The 
wheel  base  of  this  car  is  84  inches  and  the 
weight  1^50  pounds.  The  general  construc- 
tion is  the  same  as  their  other  cars,  which 
were  described  in  a  recent  issue.  The 
clutch  is  of  the  disc  type,  with  thirteen,  cop- 
per and  steel  discs.  The  rear  axles  are  of 
the  floating  type,  the  load  being  carried 
on  roller  bearings  in  the  housing,  allowing 
the  disassembling  of  the  axle  by  removing 
the  hub  caps.  The  internal  brakes  on  the 
rear  wheels  and  transmission  are  lined  with 
camel's  hair. 
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MORS  AUTOMOBILE  COMPANY. 

The  Mors  horse  power  rating  is  increased 
to  17,  28  and  45  horse  power.  The  leatiwr 
facing  has  been  taken  from  the  clutch,  lead- 
ing a  metal  to  metal  contact  Otherwise  the 
cars  are  the  same  in  general  design.  The 
Mors  starting  device  is  interesting^.  A  small 
air  tank  is  placed  on  the  outside  of  the  car 
beside  the  chauffeur's  seat,  and  provided 
with  a  hand  pump.  On  the  dash  is  a  special 
form  of  carburetor.  Relief  cocks  on  the 
motor  are  opened,  and  with  the  hand  pump 
a  charge  of  gas  is  forced  through  the  car- 
buretor to  the  cylinders,  expelling  the  foul 
gas,  so  that  the  first  spark  is  quite  sure  to 
start  the  motor.  The  two  larger  cars  are 
provided  with  a  supplementary  jimip  spark- 
ing system. 

PUNGS-FINCH  COMPANY. 

This  exhibit  comprises  a  complete  28-32 
horse  power  touring  car  and  an  exhibiti<H: 
chassis.  Substantial  construction  is  a  con- 
spicuous feature  of  these  cars.  The  c>lm- 
ders  are  cast  in  pairs,  with  the  top  of  the 
water  jackets  left  open.  This  facilitate: 
casting,  as  the  cores  get  better  suppor. 
A  top  is  bolted  on,  containing  in  its  centre 
a  water  connection,  nothing  else  being  ei 
top  of  the  cylinders.  All  piping,  water,  tnkt 
and  exhaust  are  unusually  free  from  an;. 
acute  angles.  The  engine  and  transmisska 
have  both  been  enlarged.  The  gears  slide  oc 
an  octagonal  shaft  mounted  on  Hess-Brigkt 
ball  bearings.  A  leather  faced  disc  clutd 
is  used. 

YORK   MOTOR  CAR  COMPANY. 

The  "Pullman,"  made  by  the  York  Motor 
Car  Company,  is  a  four  cylinder  car,  madf 
in  two  sizes,  28  and  35  horse  power,  with 
bore  and  stroke  respectively  of  45^x4^^  and 
4^x5  inches.  The  cylinders  are  cast  in- 
dividually, faced  off  and  bolted  together 
to  give  the  effect  of  a  single  large  cast- 
ing, the  water  connection  being  contino- 
ous  through  the  joint,  thus  doing  away 
with  all  except  terminal  connections.  ^ 
chain  driven  gear  jump  and  a  flangcc 
tube  radiator  are  used.  Ignition  is  by  i 
single  coil,  jump  spark  system,  with  a 
novel  form  of  distributor,  which  consist 
of  a  steel  rod,  mounted  above  and  to  ok 
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ide  of  the  cylinders  and  extending  clear 
cross;  at  the  end  next  to  the  dash  it  en- 
ers  a  timing  box,  inside  which  projecting 
rms  are  attached  to  this  rod  which  come 
n  contact  with  the  spark  plugs  as  the  rod 
otates,  the  primary  circuit  being  closed 
n  the  timing  box  at  the  proper  moment 
The  rod  is  at  present  driven  by  a  chain 
Tom  the  cam  shaft,  but  this  is  to  be 
rhanged  at  once  to  a  bevel  drive.  There 
ire  no  wires  to  detach  when  removing  the 
jlugs.  The  crank  shaft  has  five  bearings. 
\11  bearings  and  pistons  are  oiled  by  force 
feed  oilers  from  individual  pipes.  One  of 
the  little  conveniences  on  this  car  is  an 
aluminum  casting,  formed  to  receive  a  couple 
of  oil  cans,  that  is  attached  to  the  drip 
pan.  The  clutch  is  an  expanding  ring, 
similar  to  those  used  for  brakes.  It  ex- 
pands inside  a  split  brass  cylinder,  which 
in  turn  expands  inside  the  flywheel,  this 
giving  a  double  surface  for  friction  and 
wear.  It  is  held  closed  by  a  coiled  spring 
in  the  same  manner  as  cone  clutches.  The 
slide  gear  is  of  typical  construction,  of  the 
progressive  type,  and  has  an  aluminum 
case.  The  gears  are  made  from  solid  bar 
tool  steel  and  hardened.  The  rear  drive 
is  a  typical  bevel  gear  shaft.  The  frame 
is  composed  of  an  outside  steel  plate,  yi 
inch  thick,  and  an  inside  angle  iron  with 
SL  iH  inch  piece  of  wood  bolted  between 
them,  forming  a  series  of  three  laminations. 
The  inside  projecting  ledge  of  the  angle 
iron  serves  to  bolt  the  different  parts  to. 
The  rear  springs  are  of  the-  three  spring 
platform  type,  with  the  cross  spring  at  the 
rear;  the  front  springs  are  semi-elliptic. 

THE    ARIEL     MOTOR    CAR    COMPANY 

show  a  chasis  and  side  entrance  tonneau, 
The  engine  is  a  four  cylinder,  4^x4  inches, 
rated  at  30  horse  power.  All  valves  are 
mechanical,  set  at  an  angle  in  the  heads 
of  cylinders,  and  operated  by  a  cam  shaft 
above  the  centre,  rocker  arms  extending  in 
each  direction  from  over  the  cams.  This 
shaft  is  driven  by  a  vertical  shaft  and 
bevel  gears  from  the  crank  shaft.  The 
spark  timer  is  located  at  the  extreme 
end  of  the  cam  shaft,  ignition  being  by 
jump  spark.  The  cylinders  are  cast  in- 
dividually. The  pump  is  of  the  gear  type, 
mounted  on  the  vertical  shaft  intermedi- 
ate of  its  length.  The  radiator  is  a  special 
multi-tubular  design,  the  tubes  being  ver- 
tical and  the  flanges  continuous.  The  bal- 
ance of  the  chassis  is  typical,  embodying 
such  features  as  bevel  drive,  and  pressed 
steel  frame  construction. 

WAYNE    AUTOMOBILE    COMPANY. 

The  Wayne  Company  show  three  mod- 
els, of  which  the  feature  exhibit  is  the  50 
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hibited    will    be    entered    in    the    Ormond 
races. 

THE  HENDEE   manufacturing  COMPANY. 

This  company  are  the  manufacturers  of 
the  well  known  Indian  motor  cycle.  This 
year,  in  addition  to  the  regular  Indian 
roadster,  with  a  single  cylinder  motor, 
there  are  also  exhibited  a  motor  tandem, 
a  tricycle,  a  motor  tri-car,  a  motor  tandem 
triplet  and  a  parcel  carrier.  These  vehi- 
cles can  all  be  built  up,  starting  with  the 
bicycle  as  a  basis.  The  tandem  is  obtained 
by  adding  a  rear  seat  frame,  the  tricycle 
by  substituting  a  two  wheeled  truck  for 
the  single  front  wheel,  the  tri-car  by  add- 
ing a  seat  suspended  over  the  front  tricy- 
cle, and  the  parcel  carrier  by  substituting 
a  roomy  box  for  the  seat.  The  exhibits 
show  a  fine  finish,  and  the  front  seat  of 
the  tri-car  is  very  nicely  upholstered  and 
comfortable.  The  two  cylinder  Indian 
racer,  which  won  an  enviable  record  at  the 
Mt.  Washington  climbing  contest,  is  also 
exhibited.  Minor  improvements  have  been 
made,  including  the  substitution  of  a  2^4 
horse  power  motor  for  the  old  i^  motor, 
enlarging  the  muffler  and  providing  a 
rhuffler  cut-out. 

OSCAR  LEAR  AUTOMOBILE  COMPANY. 

The  Frayer-Miller  car  is  represented  by 
one  nicely  polished  chassis,  one  side  en- 
trance open  touring  car  with  Cape  top  and 
one  luxurious  limousine,  seating  a  total  of 
six  passengers.  The  last  mentioned  vehicle 
is  upholstered  in  Bedford  whipcord,  and  has 
a  pair  of  removable  seats  in  the  limousine 
to  accommodate  the  two  extra  passangers. 


the  cylinder  head,  walls  and  valve  seats, 
these  parts  being  shaped  to  give  consider- 
able radiating  surface  and  surrounded  by 
aluminum  jackets  which  communicate  with 
the  blower.  The  advantage  of  the  system 
resides  in  the  automatically  varying  cool- 
ing effect,  which  is  claimed  to  insure  a 
uniform  cylinder  temperature  regardless  of 
variations  in  engine  speed.  The  front  of 
the  bonnet  is  designed  to  give  a  planetic 
radiator  effect.  The  transmisison  gear  is 
mounted  on  imported  ring  type  ball  bear- 
ings and  is  enclosed  in  a  barrel  type  alumi- 
num case  with  removable  heads.  Four  for- 
ward and  one  reverse  speeds  are  obtained 
by  means  of  two  sliding  sets.  By  shifting 
an  internally  toothed  drum  over  the  end  of 
the  clutch  pinion  the  two  parts  of  the  first 
motion  shaft  are  locked  together,  and  the 
drive  is  then  transmitted  direct.  The  shafts 
of  the  change  speed  gear  on  which  the  pin- 
ions slide  are  formed  with  integral  feather 
keys,  instead  of  being  squared. 

REO    MOTOR    CAR    COMPANY. 

At  this  stand  The  Horseless  Age  rep- 
resentative had  an  interview  with  R.  E. 
Olds,  who  said:  "This  company  exhibit 
cars  with  single  and  double  cylinder  hori- 
zontal and  four  cylinder  vertical  motors. 
The  larger  cars  are  fitted  with  limousine, 
standard  side  entrance,  or  single  seat 
bodies,  to  suit  the  purchaser.  The  stripped 
chassis  of  a  two  cylinder  car  is  shown, 
which  follows  generally  the  lines  of  last 
year's  model,  with  improvements  in  detail. 
A  new  oiler  is  used,  to  which  a  good  deal 
of   attention   has   been   given     It   consists 
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livery  of  the  pump,  is  regulated  from  the 
outside  of  the  oil  box  by  set  screws,  whose 
inner  ends  are  struck  by  the  plungers  to- 
ward the  end  of  their  stroke,  which  is 
thus  limited  as  desired.  The  difference  in 
stroke  is  taken  up  by  springs  interposed 
between  the  actuating  cam  and  the  plungers. 
By  this  arrangement  the  oil  is  taken  from 
the  bottom  of  the  oil  box;  and  it  is  found 
that  the  delivery  of  oil  to  the  pistons  as 
described  suffices  for  ample  engine  lubrica- 
tion. An  independent  carburetor  is  em- 
ployed for  each  cylinder  of  this  car.  A 
complete  working  model  of  the  two  cylinder 
car  attracts  a  great  deal  of  attention.  This 
appears  to  be  perfect  in  every  detail  and 
has  been  run.  It  is  made  to  scale  from 
the  same  drawings  as  the  large  car,  and  is 
only  about  one-fourth  as  large." 

ARDSLEY    MOTOR    CAR    COMPANY. 

The  Ardsley  car  is  about  one  year  old, 
and  this  year  the  style  of  construction  is 
the  same  as  last,  with  improvements  which 
have  been  suggested  by  experience.  Its 
makers   have   confined   themselves   to   one 


model,  and  the  design  shows  careful  study. 
A  compression  relief  is  now  fitted  to  the 
engine,  which  is  operated  by  pulling  out  a 
cylinder  in  front  of  the  radiator.  This 
slides  the  exhaust  shaft  so  that  a  supple- 
mentary set  of  cams  come  into  play  which 
keep  the  exhaust  valves  open  through  one- 
half  of  the  compression  stroke.  The  com- 
mutator (Lacoste)  is  now  very  accessible, 
its  cover  being  just  back  of  tHe  radiator 
and  close  to  the  side  frame.  It  is  driven 
by  spiral  gears  from  the  inlet  cam  shaft 
An  entirely  new  carburetor  of  the  com- 
pany's own  make  is  employed.  The  only 
moving  part  is  the  throttle,  which  serves 
to  control  th€  engine  speed  and,  at  the 
same  time,  to  regulate  the  air  supply  at  all 
speeds.  This  is  accomplished  by  moving 
the  throttle  plunger  in  the  sleeve,  progres- 
sive movements  of  the  throttle  first  open- 
ing slits  in  the  sleeve  for  starting,  and 
then  opening  a  larger  court  to  provide  the 
necessary  air  when  the  motor  speeds  up. 
I'here  is  a  screw  compression  grease  cup 
on  the  rear  of  the  dash  for  forcing  grease 
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to  the  gear  case  bearings.  The  muis: 
not  only  provided  with  a  cut-out,  butrec 
lation  of  the  cut-out  may  be  obtained? 
means  of  a  small  hand  lever  moving  ovej, 
sector  mounted  on  the  dash  and  conncs 
by  a  cord  to  a  valve  lever  which  is  hit: 
such  a  position  as  to  deliver  the  gas  tc 
muffler  by  contracting  springs.  Tfat  re 
axle  is  of  the  ball  bearing  floating  r^ 
and  the  reaction  of  the  drive  and  the  h-i 
action  is  taken  up  by  a  torsion  brake: 
ning  to  a  cross  member  of  the  framt 

LOGAN    CONSTRUCTION    COMPANY       | 

have  an  exhibit   including  trucks  and  t 
livery  wagons,  runabouts  and  touring  ci: 
of  the  pleasure  type.     Their  motors  areii 
of  the  double  opposed  type,  the  10  hcu 
power  being  air  cooled,  and  the  larger  s^' 
water  cooled.    The  two  cylinder  air  coob 
motor  has  sheet  copper  flanges,  which  r' 
perforated  and  tapered  to  rest  over  esc. 
other  on  a  turned  cylinder  body,  provicsi 
54  square  feet  of  radiating  surface  on  esc" 
cylinder,   which    enables   the  designers  u: 
carry  75  poimds  compression  without  orr } 
beating.      A  funnel   shaped  stack  (Wt:^! 
by  wire  gauze  is  fitted  over  the  crank  chis  • 
ber,  which  permits  a  draught  of  cool  air  t 
act  on  the  pistons  at  each  revolution  of  tis 
flywheel.     The   expulsion  of  the  hoti:' 
from  the  crank  chamber  on  the  suction^ 
firing  stroke  carries  oil  to  the  bottom^ 
the  screen,  from  which  it  flows  down  t^ 
sides  of  the  funnel  to  lubricate  the  pisK& 
Suction    inlets     and     mechanical    exhaas 
valves  are  used.    The  cam  shaft  is  made  ^ 
machine  steel,  case  hardened,  and  the  (b 
ing  gear  shaft  and  cams  are  an  intcP^ 
forgingi    The  transmission  is  of  the  slid^ 
gear  type,  and  by  a  special  interlocking  ^ 
vice  the  gears  cannot  be  shifted  while  t3f 
clutch  is  engaged.     The  general  cons^- 
tion  is  the  same  in  all  types.    A  speciaJJ . 
designed  equalized  trussed  frame  is  a  proo 
inent  feature  of  the  Logan  cars. 

THE  JOHNSON  SERVICE  COMPAI^' 

show  a  steam  car  built  on  gasoline  \^ 
The  engine  is  of  four  cylinder  trunk  p^ 
construction,  with  a  very  close  rcsefflblauff 
to  a  typical  gasoline  engine,  including  P^ 
pet  valves,  cam  shafts,  etc    There  arc 
stufiing  boxes,  slide  valves  or  any  of 
usual  steam  practice.     The  cranks  arc 
at  90^    The  cylinders  are  all  cast  in  J| 
piece,  and  are  covered  with  asbestos 
neat  sheet  metal  cover.     There  is  "^  '^ 
wheel.      The    cam    gearmg    is    i       ^ 
the  pistons,  of  course,  getting  an  itnp^ 
every  revolution.     The  pump  is  ^"^"'^ 
an  eccentric  on  a  secondary  ^^^  .  ^  j^ 
with  a  large  reduction  to  the  crank  sha  ^ 
hand  auxiliary  pirnip  is  used  only  in     ^ 


ing  in  the  morning.     The  boiler,  w 


■hicft' 


placed  directly  behind  the  engine 
bonnet,  is  of  the  semi-flash  water 


under  th« 
Scotland 


the  tubes  being  imported  from  -  ^^ 
They  are  seamless  and  fastened  at  ti»^  ^^ 
with   right  and   left  couplings.    '^^\. 


coiled  in  helical  form,  the  different 


helical* 


Reo  Four  Cylinder  Touring  Car. 


intersecting  one  another  and  all  conn 


lectins 


luary    X7»    1906. 


THE   HORSELESS   AGE. 


133 


Ties,  forming  a  tube  400  feet  long.  It 
limed  that  the  absorption  of  heat  is  so 
t  that  the  gases  emerge  at  only  300**, 
that  I  pound  of  fuel  will  evaporate  15 
ids  of  water.  The  safety  valve  is  usu- 
set  at  SOD  pounds.  Kerosene  is  used 
Fuel.  There  are  three  sets  of  cams,  giv- 
two-thirds  and  one-third  cut-off  and 
rse  by  moving  the  shaft  lengthwise. 
\  is  operated  by  a  hand  wheel  mounted 
he  steering  post  and  concentric  with  the 
ring  wheel.  Another  wheel  operates  the 
>ttle.  The  cylinders  are  3^x4,  and  are 
d  at  30  horse  power  on  the  one-third 
off.  This  is  said  to  be  by  actual  test  on 
brake.-  A  glass  is  inserted  in  the  foot- 
rd,  and  beneath  this  is  a  mirror,  which 
ects  a  view  of  the  burner  and  pilot  light 
i  chassiis  frame  is  of  pressed  steel  con- 
action.  The  springs  are  semi-elliptic. 
B  drive  to  the  rear  axle  is  a  typical  shaft 
ve,  the  propeller  shaft  being  exceptionally 
g  because  of  there  being  no  change  gear, 
e  body  is  a  beautiful  limousine,  and  the 
idenser  is  placed  on  the  roof,  where  it  is 
ircely  seen. 

THE  FORD  MOTOR  COMPANY 

Dw  a  four  cylinder,  side  entrance  car 
d  a  two  cylinder  runabout  similar  to  last 
ir's  models,  also  their  new  six  cylinder 
r,  and  a  stripped  chassis  of  the  same, 
^hly  polished.  This  chassis  presents  a 
ry  trim  and  handsome  appearance,  due 
the  finish  and  carefully  considered  ar- 
ngement  of  piping  and  auxiliaries.  The 
Ives  are  all  on  the  right  hand  side  of 
e  motor.  The  cylinders  are  cast  separate- 
,  but,  considering  the  number,  the  bon- 
t  is  not  very  long.  The  inlet  and  ex- 
lust  pipes  extend  practically  straight 
Dngside  the  cylinder  heads,  are  close  to- 
tther,  and  their  connection  to  the  valve 
lambers  is  close  and  direct.  The  car- 
iretor  connects  with  the  inlet  at  its  cen- 
e  by  a  vertical  pipe.  The  cam  gears  are 
impletely  enclosed  in  an  integral  exten- 
on  of  the  altuninum  crank  case.  The 
^ar  pump  is  just  back  of  the  radiator,  and 
s  driving  pinion  is  also  within  the  crank 
ising  extension.  The  pump  shaft  extends 
>  the  rear,  passing  through  a  hole  in  the 
)rward  engine  supporting  arm,  and  drives 
le  new  style  Holley-Huff  system  mag- 
cto  through  an  Oldham  coupling.  A 
lanetary  transmission  gearing  of  conven- 
ional  internal  gear,  two  speeds  and  reverse 
yptf  is  used.  It  is  very  compact  and  is 
upported  by  a  special  aluminum  casting, 
yhich  also  carries  the  transmission  brake 
ind  reverse  pedals.  The  connection  of  the 
cverse  pedal  with   its  brake  band   is   di- 
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though  the  mechanism  is  very  simple.  The 
front  spring  is  transverse,  connected  at 
the  centre  to  the  front  frame  member,  and 
shackled  to  the  side  near  the  knuckles. 
Rock  rods  run  from  the  front  of  the  axle 
ends  to  the  middle  of  a  transverse  frame 
member  near  the  centre  of  the  car.  The 
motor  has  four  cylinders  cast  in  pairs,  3^ 
inch  bore  and  3%  inch  stroke,  and  is  guar- 
anteed to  deliver  15  horse  power.  A  small 
Holley  carburetor  is  fitted.  All  valves  are 
on  the  left  and  mechanically  operated,  the 
piping  being  similar  to  that  of  the  six 
cylinder  car.  The  flywheel  is  in  front  of 
the  engine  and  serves  also  as  a  fan.  Trans- 
mission is  by  planetary  gear,  controlled  by 
a  single  hand  lever  and  three  pedals.  The 
steering  gear  and  engine  control  group  are 
of  the  same  design  as  in  the  large  car. 
The  model  shown  has  been  rushed  through 
for  the  Show,  and  has  not  been  exhibited 
before,  even  to  agents. 

THE  LANE   MOTOR  VEHICLE  COMPANY 

display  a  chassis  and  a  complete  side  en- 
trance touring  car.  In  general  design  these 
steam  cars  are  very  much  the  same  as  last 
year.  The  makers  are  now  using  roller 
bearings  on  the  engine,  crank  and  connect- 
ing rods.  The  feed  water  pump  is  now 
bolted  to  a  frame  cross  member  just  back 
of  the  engine  case,  and  occupies  what  would 
ordinarily  be  considered  an  inverted  posi- 
tion, in  that  the  stuffing  box  is  at  the  bot- 


tom. The  piston  is  operated  by  an  eccen- 
tric strap  running  from  the  crank  shaft  at 
a  point  beside  the  flywheel.  The  piping  has 
been  somewhat  simplified  and  rearranged 
to  give  greater  access  to  the  engine  and 
other  parts.  The  compound  engine  is  rated 
at  IS  horse  power,  but  by  "simpling**  can 
be  made  to  develop  27  horse  power,  it  is 
said.  The  water  supply,  20  gallons,  is  said 
to  be  sufficient  for  100  miles  running. 

MITCHELL   MOTOR  CAR  COMPANY. 

In  addition  to  cars  of  their  old  types  with 
minor  improvements,  the  Mitchell  Motor 
Car  Company  have  this  year  produced  two 
entirely  new  models.  One  is  a  touring  car 
accommodating  five  passengers,  having  a 
four  cylinder  vertical  motor  rated  at  30 
horse  power.  The  exhaust  vales  are  in 
chambers  on  top  of  the  cylinders,  operated 
by  cross  arms  and  tappets  from  the  cam 
shaft  The  inlet  ports  admit  gas  below  the 
exhaust  chambers,  so  that  the  incoming 
charge  tends  to  drive  up  burnt  gas  remain- 
ing in  the  cylinders,  and  to  present  a  per- 
fectly fresh  combustible  mixture  for  igni- 
tion. The  designer  states  that  this  engine 
wijl  run  2,300  revolutions  per  minute.  A 
Splitdorf  commutator,  driven  by  special 
gear  from  the  half  time  shaft,  is  fitted. 
The  crank  arms  are  left  just  as  they  come 
from  the  hammer,  with  the  "skin"  intact, 
only  the  bearing  surfaces  being  machined, 
insuring  a  stiff er  and  tougher  crank  than 
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when  finished  all  over.  The  change  gear  is 
of  the  sliding  type,  with  no  gears  running 
on  high  speed.  There  is  a  registering  de- 
vice which  insures  perfect  meshing  of  gears 
at  all  speeds,  and  also  an  interlocking  de- 
vice, preventing  gear  shifting  with  the 
clutch  engaged.  The  other  new  car  is  of 
similar  design,  but  has  an  i8  horse  power 
motor,  and  seats  two  persons  only.  It  is 
intended  especially  to  meet  the  demand  for 
a  runabout  of  great  ability,  and  it  is  ex- 
pected to  have  a  ready  sale  to  owners  of 
larger  touring  cars  who  also  feel  the  need 
of  a  high  grade  runabout.  This  company 
also  exhibit  a  truck  of  i  ton  normal  load 
capacity,  with  14  horse  power,  two  cylinder 
vertical  motor  forward;  sliding  gear  trans- 
mission ;  three  speeds  and  reverse,  and  Car- 
dan shaft  drive.  Three  inch  Firestone  tires 
are  fitted. 

KNOX    MOTOR   TRUCK    COMPANY. 

This  company  show  a  single  truck  of 
6,000  pounds  capacity.  The  whole  power 
plant  is  carried  as  a  single  unit  by  a  low 
main  frame,  the  crank  and  motor  casings 
being  combined  in  one  box  of  very  stiff 
construction.  The  main  frame  is  supported 
at  the  rear  end  directly  on  the  rear  axle, 
and  in  this  year's  models  the  front  end  is 
suspended  by  a  yoke  from  the  front  body 
springs.  The  front  frame  ends  are  looped 
to  surround  the  axle,  and  take  up  twisting 
sprains,  but  allow  the  axle  to  lift  at  either 
end  through  a  wide  angle  without  tilting 
the  body.  The  radiator  is  now  supported 
on  the  main  frame  on  separate,  flexible 
springs,  to  protect  it  against  rough  usage. 
The  transmission  from  the  engine  to  the 
wheels  is  by  spur  gears  entirely.  Speeds 
are  changed  by  the  sliding  system,  and  the 
gears  are  of  ample  width.  The  outer  rear 
axle  is  strongly  braced,  and  takes  all  run- 
ning strains,  the  inner  driving  shafts  be- 
ing of  the  "floating"  type.  The  engine  is 
run  with  a  fixed  spark,  and  an  extremely 
simple  device  is  employed  for  retarding 
the  spark  temporarily  in  starting.  When 
the  car  is  stopped  it  is  considered  always 
desirable  to  apply  the  hand  brake.  The 
brake  rod  carries  a  lug  which,  when  the 
brake  is  put  on,  strikes  a  part  of  the  com- 
mutator casing  and  rotates  it  so  as  to 
give  a  "two  inch  lag."  The  hand  brake 
is  always  set  when  starting  the  motor.  A 
novel  device  for  priming  the  carburetor  is 
employed.  This  consists  of  a  check  valve 
having  a  stem  extending  to  the  side  of  the 
truck,  which,  when  pushed  in,  shuts  off 
practically  all  air.  When  the  engine  is 
turned  over  an  almost  solid  jet  of  gasoline 
is  drawn  into  the  cylinders.  There  is  no 
ratchet  or  other  locking  device  for  the 
throttle  lever.  The  throttle  bearing  in  the 
carburetor  is  long  and  sufficiently  tight  to 
hold  the  throttle  in  any  position  in  which 
it  is  placed.  Timken  roller  bearings  are 
very  liberally  used,  being  applied  even  to 
the  cam  shaft.  The  driven  clutch  member, 
when  the  clutch  is  disengaged,  can  be 
turned  over,  with  gears  in  mesh,  by  a  touch 
of  the  finger. 
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show,  in  addition  to  complete  cars,  one 
of  their  compound  internal  combustion  en- 
gines, in  sections  exposing  the  interior  mov- 
ing parts  in  such  a  manner  that  the  op- 
eration can  be  most  readily  understood  by 
the  layman.  The  engine  is  driven  by  an 
electric  motor  belted  to  the  flywheel,  and 
all  the  movements  can  be  clearly  followed. 
Of  the  three  cylinders,  placed  side  by  side 
in  a  row,  the  two  end  ones  are  the  same  as 
in  the  ordinary  four  stroke  cycle  internal 
combustion  engine.  The  middle  cylinder 
receives  the  exhaust  gases  from  the  end 
ones  in  turn  at  equal  intervals.  The  high 
pressure  end  pistons  travel  up  and  down 
together  in  their  cylinders,  so  that  both 
reach  the  top  at  the  same  instant,  and  the 
low  pressure  piston  travels  in  the  opposite 
direction  through  the  same  length  of 
stroke,  its  crank  pin  being  at  180**,  or  half  a 
revolution  from  those  of  the  high  pressure 
pistons.  The  moving  parts  are  thus  bal- 
anced in  a  manner  similar  to  the  common 
type  of  four  cylinder  vertical  engine.  One 
of  the  high  pressure  cylinders  takes  in  a 
charge  of  combustible  mixture,  compresses 
it  and  then  the  spark  ignites  the  charge  for 
the  impulse  stroke.  About  the  end  of  the 
stroke  the  exhaust  valve  opens  to  discharge 
the  inert  gases,  and  at  the  same  instant  the 
corresponding  inlet  valve  of  the  low  pres- 
sure cylinder  also  opens  to  receive  the  ex- 
haust from  the  high  pressure  cylinder.  The 
sectional  area  of  the  low  pressure  cylinder 
is  three  times  that  of  the  high  pressure  one, 
this  giving  three  times  the  area  of  piston  to 
be  acted  on  at  low  pressure.  As  the  high 
pressure  piston  moves  up  and  expels  the 
inert  gases  they  expand  into  three  times  as 
great  a  volume  as  when  contained  in  the 
high  pressure  cylinder,  and  consequently 
transfer  additional  power  to  the  crank  shaft 
of  the  engine.  At  the  end  of  the  expansion 
stroke  of  the  low  pressure  piston  the  thor- 
oughly expanded  and  cooled  gases  are  dis- 
charged into  the  atmosphere  by  the  opening 
of  the  exhaust  of  the  low  pressure  cylinder. 
The  action  of  the  charge  of  the  other  high 
pressure  cylinder  is  similar.  The  low 
pressure    piston    thus    receives    an  impulse 
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every  down  stroke,  or  twice  as  oftc:  i 
the  case  of  a  four  stroke  cycle  eng^t 

THE  FRENCH    WESTINGHOUSE  COM. . 

exhibit  the   Westing^house,  which  ar 
considerable    attention    at    St  Lcc: 
year.    The  chassis  on  exhibition  ii 
fully    finished     throughout    and  L 
commented  on  by  spectators.    A  /;:• , 
inder  vertical  motor  is  used  withe; 
cal  valves  located  on  each  side  of  :b 
inders.      An    automatic   carburetor  c 
float  feed  nozzle  type  is  used.   Twopj 
valves   on  the    carburetor,  of  differc 
mensions    and    spring    tension,  SLf^ 
auxiliary  air,   the   weaker  spring  k 
speed  and  the   heavier  for  high  sp«.I 
the  motor.     Exhaust  pressure  acts  ^ 
gasoline  and  oil  tank  as  in  the  Ik:. 
car.   Both  ignition  and  gasoline  conta;. 
are  located  on  the  steering  wheel  AS:::: 
Bosch  low  tension  magneto  is  used  e  ' 
junction  with  hammer  make  andbrcab;; 
plugs.     The  ignition  control  consist 
rocker  shaft  which  causes  the  cam :  : 
gage   the   igniter    rod   earlier  or  kt- 
shifting  the  spark  lever.    The  datcfc  j 
the  Panhard  type,  and  consists  of :'  •. 
discs  3-32d  of  an  inch  thick    The  in'^l 
sion  is  of  the   selective  sliding  gear  . 
and   has   a   three    point  suspensioa 
foot  brakes   are   used,  one  on  the  t: 
mission  and   the  other  on  the  differs^ 
The  emergency  brake  is  interaal,  err- 
ing with  wire  cables  running  to  the  r- 
lever. 

RENAULT    FRERES    AGENCY.        i 

There  are  two  new  Renault  cars,  ^-j 
50  horse  power   touring  car  and  a  -  j 
horse  power  car  usually  fitted  with  cf , 
de  ville  or  landaulette  body  for  dty  ^ 
only.     The  20-30  horse  power  car,  as^ 
as  the  new  touring  car,  has  four  spe^-' 
stead  of  three.     A  new  t>T)e  of  accele^^ 
valve  is  placed  at  the  bifurcation  of  t^' 
let  pipes  between  the  two  middle  cjiir^' 
instead   of   in   the   carburetor.     Othf- 
these    cars    are    along   the  same  ni^f-  ' 
former  models.   The  10-14  horse  povf^^; 
exhibits  a  radical  departure  in  the  s^  . 
The   aim   has   been   to  construct  a  ^^ 
compact,    economical   city  car. 


Commercial  Motor  Car  Company's  Truck. 


uary    17. 


1906. 


THE   HORSELESS   AGE. 


13s 


Renault  10-14  Horse  Power  Chassis. 


deal  cylinders  are  all  cast  integral.  The 
e  is  75  mm.  and  the  stroke  176  mm. 
i  inlet  is  automatic.  The  accelerator 
vre  is  placed  in  the  inlet  pipe  similar  to 
other  models,  but  is  operated  by  a  foot 
lal  only,  there  being  no  control  levers 
the  steering  wheel.  The  time  of  spark 
all  Renaults  is  fixed. 

CHARRON,  GIRARDOT  &  VOIGT. 

There  are  a  few  changes  to  be  found  in 

;    Charron,  Girardot  &  Voigt  cars.     An 

irely    new    design    of    carburetor,    with 

rm    water    circulation,    is    used.      The 

ling    of    the    valves    has    been    altered. 

es^  two  changes,  it  is  claimed,  have  in- 

ased  the  power  of  all  the  cars  10  to  20 

:  cent     The  motors  have  a  three  point 

jpension.      Two    arms    from    the    crank 

>e  rest  on  the  chassis  opposite  the  rear 

inders.      A    U-shaped     frame    extends 

»ng  the   sides   of   the   case   and   has   an 

n  resting  on   top   of  the   frame  in  the 

itre  in  front     The  combined  gear  and 

ferential  case  is  also  supported  at  three 

ints.      The    two    bearings    of    the    jack 

aft,  which  hang  below   and  outside  the 

assis,  form  two  points,  and  the  third  is 

a  cross  beam  at  the  connection  with  the 

)tor.     Steering    has    been    facilitated    by 

eater   leverage    and    larger    bearings    on 

;  steering  column.    The  spark  and  throt- 

levers  on  top   the  steering  wheel  now 

main     stationary     when     the     wheel     is 

rned.     The   speed   changing   lever   locks 

ly  at  the  neutral  point  between  the  slow 

d  reverse,  and   is   intended  to  catch  at 

is  point  to  prevent  throwing  into  the  re- 

rse  gear  too  suddenly.    The  break  on  the 

:k  shaft  is  an   internal   expanding  type, 

out  13  inches  in  diameter,  and  operates 

th  the  lightest  touch  on  the  pedal. 

WELCH  MOTOR  CAR  COMPANY. 

The  Welch  Motor  Car  Company  exhibit 
le  limousine,  one  side  entrance  open  tour- 
er  rnr   rxtyA    rkno    t-»rv1icl-» aH    rViocciG     oil    KAinor 


heads  at  an  angle  of  45  degrees  with  the 
vertical,  opening  directly  into  the  cylinder. 
In  this  manner  the  wall  surface  of  the  com- 
bustion chamber  is  reduced  to  a  minimum 
and  the  charge  is  fired  near  the  centre  of 
the  compression  space,  whereby,  the  flame  is 
propagated  through  the  charge  in  the 
shortest  possible  time.  The  writer  was  told 
at  the  stand  that  the  advance  of  spark  nec- 
essary at  maximum  engine  speed  is  only  25 
degrees  of  the  crank  shaft  revolution, 
whereas  in  some  other  engines  it  is  as  high 
as  45  degrees.  Another  point  of  interest 
in  the  construction  of  the  engine  is  that  the 
upper  half  of  the  crank  case  is  cast  from  a 
high  tensile  bronze,  while  the  lower  half, 
which  does  not  support  any  of  the  strains, 
is  of  aluminum.  A  change  which  has  been 
made  in  this  year's  model  is  that  the  water 


ity  of  circulation.  The  change  speed  gear 
is  of  a  special  design,  employing  two  multi- 
ple disc  friction  clutches  and  one  double 
positive  clutch,  all  controlled  by  a  single 
lever  through  the  intermediary  of  a  cam 
mechanism. 

E.    W.    BLISS   COMPANY. 

The  engine  of  this  machine  is  of  the  typi- 
cal four  cylinder  type,  with  valves  on  op- 
posite sides,  and  is  mounted  on  a  three 
point  suspension.  The  clutch  is  of  the 
Mercedes  coil  type  and  runs  in  oil,  is  oil 
tight  and  has  a  universal  connection  to  th^ 
gear  case,  which  is  claimed  to  be  impos- 
sible with  the  Mercedes.  Another  point 
they  call  special  attention  to  is  the  ease 
with  which  the  clutch  may  be  tightened. 
The  change  gear  also  has  a  three  point 
suspension,  it  only  being  necessary  to  re- 
move a  small  cap  with  a  wrench  and  then 
tighten  up  a  nut  The  change  gear  is 
somewhat  similar  to  the  Mercedes,  both 
shafts  having  bevel  gears  connecting  to  the 
differential  on  the  cross  shaft  The  drive 
is  by  side  chains.  The  shafts  attached  to 
the  sprocket  pinions  are  joined  to  the 
differential  shafts  inside  an  extension  of 
the  case  By  removing  a  small  cap,  these 
shafts  may  be  disconnected  and  taken  out. 
The  differential  brake  is  inclosed  in  a  sepa- 
rate chamber  in  the  gear  case  and  runs  in 
oil.  It  is  of  the  internal  expanding  type. 
The  distance  rods  are  provided  with 
hinged  joints  to  allow  of  sidewise  move- 
ment Rear  brakes  arc  internal.  The 
axles  are  I  section,  made  of  chrome-nickel 


Welch   Water  Circulating  Pump. 

A,  pump  case;  B,  cover  plate;  C,  partition;  D,  paddle  wheel;  E,  pump 


shaft;  F,  stuffing  box. 


circulating  pump  is  built  into  the  centre  of 
the  radiator  and  has  the  fan  mounted  on  its 
shaft  The  pump  is  of  the  centrifugal  type 
and  of  peculiar  construction.  It  consists  of 
a  cylindrical  chamber  divided  into  two  com- 
partments by  a  partition  wall  with  a  circular 
opening  in  the  centre.  The  forward  com- 
partment contains  the  pump  paddlewheel, 
driven  by  belt  from  the  engine,  while  the 

r4^or   /Timnartmfnt    Iq    pmntv.      TViP    raHintor 


Steel.  The  springs  are  semi-elliptic,  40  and 
56  inches  by  i^  and  2  inches.  The  gasoline 
tank  is  located  in  the  rear,  and  pressure 
is  supplied  from  the  exhaust  The  gear 
case  has  ball  bearings.  The  pump  is  cen- 
trifugal, and  the  radiator  is  of  the  multiple 
tube  flange  type.  Steering  is  by  nut  and 
screw.  The  frame  is  of  pressed  chrome- 
nickel  steel.    The  cylinders  are  4j^x6,  and 
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Steel  alloy.  There  are  teii  points  in  which 
the  starting  crank  will  catch  the  crank 
shaft.  The  steering  knuckles  have  their 
yokes  on  the  loose  ends  and  the  pivots  are 
very  close  to  the  hubs;  this,  combined  with 
a  cambered  wheel,  insures  very  easy  steer- 
ing. The  gasoline  capacity  is  thirty  gal- 
lons. They  call  attention  to  the  ease  with 
which  the  hand  and  foot  brake  levers  may 
be  detached,  by  simply  unscrewing  a  couple 
of  nuts. 

BERKSHIRE  AUTOMOBILE  COMPANY. 

The  Berkshire  is  a  four  cylinder  water 
cooled  side  chain  drive  machine  and  is  ex- 
hibited in  conjunction  with  the  E.  W.  Bliss 
Company's  new  car.  The  valves  are  all 
mechanical,  arranged  on  opposite  sides  of 
the  cylinders.  The  cylinders  are  cast  indi- 
vidually and  are  4^x55/^  inches.  Ignition 
is  by  jump  spark  from  four  coils  and  a 
storage  battery.  A  centrifugal  pump  is 
operated  by  gear  from  the  cam  shaft  gear. 
The  radiator  is  of  the  honeycomb  type. 
The  oiling  system  is  what  is  known  as  the 
flush  feed,  a  tube  leading  from  a  reservoir 
forcing  the  oil  to  flow  over  the  entire  sur- 
face of  the  crank  bearings,  down  through 
the  crank  shaft  and  up  through  the  con- 
necting rod  bearings,  the  shaft  being  drilled 
to  allow  the  oil  to  pass  through  to  the  va- 
rious points.  The  surplus  oil  acts  as  a 
splash  for  the  pistons.  The  change  gear 
of  this  car  is  somewhat  out  of  the  usual 
line,  although  it  may  be  classed  in  the  slid- 
ing gear  type.  There  are  two  parallel 
shafts,  with  a  series  of  gears  mounted  there- 
on, which  are  in  constant  mesh,  those  on 
the  engine  shaft  being  keyed,  while  those 
on  the  other  are  free  to  rotate.  A  short 
section  of  the  second  shaft  is  made  in  the 
form  of  a  ten  tooth  spur  gear,  while  the 
gears  have  internal  gear  teeth  cut  on  their 
inner  surface,  the  pitch  diameter  of  both 
being  the  same.  The  shaft  moves  end- 
wise, and  enters  first  one  gear  and  then 
another,  the  gears  acting  as  positive 
clutches  to  lock  each  external  gear  to  the 
shaft  in  turn.  The  company  exhibit  a 
chassis  and  side  entrance  tonneau. 

BUCKEYE    MANUFACTURING    COMPANY. 

This  concern  exhibits  several  models, 
using  the  Lambert  friction  drive.  They 
have  adopted  the  four  cylinder  vertical 
motor,  of  which  they  exhibit  two  speci- 
mens. These  motors  are  suspended  on  the 
three  point  principle.  The  frame  suspen- 
sion is  by  semi-elliptic  springs  in  front  and 
full  elliptic  in  the  rear.  The  friction  drive 
in  this  car  consists  of  a  friction  disc  on 
the  motor  shaft  against  which  is  pressed  a 
longtitudinal  movable  driving  disc  on  the 
transverse  shaft.  This  shaft  carries  a  dif- 
ferential, and  the  drive  to  the  rear  wheels 
is  by  double  side  chains.  The  radius  rods 
for  the  rear  axle  are  engaged  by  the  trans- 
verse shaft,  and  in  bringing  the  driving 
friVtion  disc  in  engagement  with  this  drive, 
^nsverse  shaft  is  rocked  forward  on 
he  chain  distance  to  the  rear  wheels 
reserved  by  the  radius  rods  which 
irard  the  rear  axle,  the  rear  spring 


connection  being  pivotal  to  accommodate 
this  motion.  The  company  also  show  a 
car  with  a  two  cylinder  motor,  which  is 
similar  to  their  last  year's  model. 

VIQUEOT   COMPANY 

The  Viqueot  Company  show  a  large,  fine- 
ly finished  limousine  and  a  well  finished 
chassis.  The  engines  are  of  four  cylinders, 
40-45  horse  power  of  the  individual  type, 
with  valves  on  opposite  sides  of  cylinders. 
The  cam  shafts  are  driven  by  oblique  spur 
gears  outside  the  crank  case.  They  are 
semi-protected  by  aluminum  covers.  The 
engine  is  directly  mounted  on  the  pressed 
steel  frame,  as  is  also  the  transmission.  Ig- 
nition is  by  high  tension  magneto,  fibre  gear 
driven,  the  conunutator  being  moimted  on 
a  vertical  shaft  driven  from  the  inlet  cam 
shaft  The  pump  is  of  the  centrifugal 
type,  driven  by  fibre  gear  from  the  exhaust 
shaft  gear.  The  radiator  is  of  flanged  tube 
construction.  The  cam  shafts  are  of  the 
outside,  boxed-in  construction  and  have 
their  bearings  individually  oiled  from  a 
multiple  force  feed  oiler.  The  clutch  is 
a  conical  one,  and  a  Cardan  joint  is  inter- 
posed between  it  and  the  transmission. 
The  latter  is  of  the  progressive,  sliding 
type  and  has  the  reverse  gear  in  mesh  only 
when  backing.  Ball  bearings  are  used  in 
transmission.  Transmission  to  wheels  is 
by  double  chain.  A  band  brake  acts  on 
the  sprocket  pinion  cross  shaft,  and  inter- 
nal expanding  brakes  act  on  the  hubs.  The 
later  have  an  equalizing  device,  which  is 
claimed  to  be  new ;  the  two  levers  are  con- 
nected with  a  cable  with  a  large  amount 
of  slack  in  it  and  running  over  a  pulley  con- 
nected to  a  rod  to  the  hand  lever  shaft, 
the  cable  converging  at  an  angle  of  ap- 
proximately 45  degrees  from  the  trans- 
verse. At  first  sight  it  would  appear  that 
the  pull  was  not  direct,  but  upon  analysis 
the  arrangement  is  shown  to  be  correct. 
The  springs  are  all  semi-elliptic.  A  sheet 
steel  pan  extends  from  the  radiator  back 
under  the  engine  and  transmission. 

THE   DORRIS    MOTOR   CAR   COMPANY. 

The  Dorris  Motor  Car  Company  exhibit 
a  side  entrance  tonneau  and  a  chassis  with 
four  cylinder  engine,  slide  gear  transmis- 
sion and  bevel  gear  drive.  The  cylinders 
are  cast  in  pairs  and  bolted"  to  a  cast-iron 
crank  case  of  nearly  square  sectional  form, 
the  latter  having  two  side  plates,  clamped 
on  by  a  yoke  common  to  both,  for  easy 
inspection.  The  valves  are  located  in  the 
top  of  the  cylinder  heads  and  operated  by 
the  well-known  walking  beam  from  push 
rods  extending  to  cam  shafts  in  the  case. 
Ignition  is  by  jump  spark,  the  plugs  being 
located  rather  low  down  on  the  side  of 
the  cylinders.  The  commutator  is  mounted 
vertically,  close  to  the  top  of  the  crank 
case,  to  one  side  and  between  the  middle 
cylinders.  The  pump  is  of  the  gear  type 
and  mounted  directly  upon  an  extension 
of  the  cam  shaft,  which  also  carries  an 
eccentric  for  operating  the  oiler,  which  is 
attached  directly  to  the  cylinders  on  the 
exhaust  side.    The  radiator  is  of  the  fluted 


tube  type,  made  by  the  Long  Manufactr- 
ing  Company.  The  oiler  has  four  p^ev 
one  leading  to  each  cylinder  in  the  pa 
of  the  piston.  The  flywheel  spokes  « 
cast  in  the  form  of  fan  blades.  A  niaj> 
pie  disc  clutch  is  inclosed  in  the  hub.  Tli 
change  gear  case  is  bolted  direct  to  ix 
engine  support  in.  positive  alignment  ■ 
that  flexibility  is  not  required  in  the  dm? 
between  the  two.  The  gear  box  couns^ 
shaft  hangs  below  the  main  shaft  On  tic 
high  gear  the  drive  is  direct  The  re 
construction  includes  bevel  drive,  braiKi 
etc  The  suspension  of  the  rear  is  of  ts 
three  spring  platform  type  with  the  c^ 
spring  in  front  In  the  steering  knudco 
the  yokes  are  attached  to  the  smvtld 
members.  The  front  axle  is  of  I  sccoi 
The  dashboard  is  dished  and  the  stccna 
post  passes  through  it  A  drip  pan  of  shrt 
steel  is  attached  under  the  engine. 

THE    WINDSOR    AUTOMOBILE    COMPA.VT 

A  side  entrance  tonneau  and  a  poliiad 
chassis,  with  friction  drive  transmb-K-. 
are  exhibited  by  the  Windsor  AutcKc^.'.* 
Company.  The  engine  is  a  t>T)ical  rr 
cylinder  water  cooled  affair,  with  cyla^":-^ 
cast  in  pairs.  There  is  no  flywheel  dirc^ 
ly  mounted  upon  the  shaft,  but  a  -b* 
nearly  30  inches  long  is  attached  to  tht  -: 
gine  shaft  by  a  flange  coupling,  and  ti  ti 
other  end  of  this  shaft  are  attache-l  * 
the  same  means  two  large  discs  sepm-il 
by  8  or  10  inches.  Their  adjacent  ii"5 
are  covered  with  leather.  These  dix^  ' 
course,  act  as  flywheels.  Between  i^* 
are  mounted  two  shafts,  one  on  either  ^•■s\ 
extending  out  beyond  the  chassis  f'- 
and  having  a  sprocket  pinion  kejn  | 
its  terminus.  These  shafts  each  biv-i 
sliding  pulley  feathered  upon  them  :-| 
are  caused  by  the  turning  of  a  hand  »*^ 
concentric  with  but  under  the  ^t^r 
wheel,  to  shift  toward  or  away  irox 
another,  the  connecting  medium  be-* 
wire  cable  running  over  loose  pulleys ' 
trunnion  rings,  rods  and  levers,  to  ai 
them  to  move  in  unison.  The  spact  H 
tween  the  discs  is  slightly  larger  tha:  i 
diameter  of  the  shifting  pulleys,  jk^-^ 
a  sixteenth  of  an  inch.  The  beanrv*  | 
the  shafts  are  designed  to  allow 
slight  lateral  movement  under  the  01 
of  a  hand  lever  at  the  seat  \\*h«" 
lever  is  pushed  forward  it  causes  ox 
ley  to  come  in  contact  with  the  f»i 
disc  and  the  other  with  the  rear  om 
they  are  then  in  contact  with  opposite  1 
of  the  discs,  they  are  both  caused  to  -^ 
in  the  same  direction,  which  in  thi> 
forward.  A  backward  movement 
hand  lever  causes  the  pulleys  to  ex< 
discs,  which  causes  them  to  rotate 
opposite  direction  and.  consequent 
verse.  In  other  respects  the  car  is  1 '  ^ 
cal  construction. 

MARION     MOTOR    CAR    COMPAN'i 

A  complete  description  of  this  c 
already  been  published,  but  some  p<xr 
serve  special  mention.  A  cha?M>  • 
complete   car   with   a   side    entraps 
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Marion  Valve  Mechanism. 


iting  five,  are  shown.  While  the  ex- 
ust  valves  are  set  directly  over  the  cen- 
:s  of  the  cylinders,  the  objection  fre- 
ently  made  to  this  construction,  that  it 
volves  too  many  loose  connections  be- 
reen  the  cam  and  valve,  is  obviated  by 
placing  the  valve  tappets  by  "pull  down" 
»ds,  having  arms  at  their  upper  ends  to 
rike  the  valve  stems,  and  carrying  the 
im  rollers  at  their  lower  ends  below  the 
mi  shaft  The  motor  is  oiled  from  a 
ink  extending  along  the  right  side  of  the 
-ank  case,  provided  with  a  valve  and  pipe 
ading  to  each  of  the  four  compartments, 
ito  which  the  crank  case  is  divided  by 
•ansverse  partitions.  These  valves  are 
>ntrolled  by  keys  on  the  ends  of  the 
live  stems.  The  key  sockets  are  slotted 
id  the  valves  stems  are  spring  urged 
Dwnward,  so  that  normally  the  keys  fit 
I  the  slots.  When  more  oil  is  needed  in 
crank  case  compartment  the  correspond- 
ig  key  is  pulled  out  of  the  slot,  where- 
f)on  it  may  be  turned,  when  the  valve 
^ens  and  oil  passes  through  a  supporting 
rm  cast  on  the  crank  case.  The  level  of 
il  within  the  crank  case  compartments  is 
etermined  by  sight  glasses  communicating 
ith  the  supply  pipes.  A  small  pipe  leads 
p  from  the  carburetor  to  the  crank  of  a 
inch  straight  trunk  inlet  pipe  which 
;  laid  right  against  the  valve  chambers 
nd  communicates  directly  with  the  inlets, 
'his  large  pipe  is  kept  warm  by  the  cylin- 
ers,  and  provides  a  constant  gas  supply 
/ith  ample  reserve;  and  it  is  stated  that 
he  motor  will  throttle  down  to  100  I'evo- 
utions  without  load,  and  with  every  cylin- 
ler  firing  evenly.     In   this   car  the   brake 
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pedal  is  interconnected  with  the  clutch,  but 
the  emergency  brake  lever  is  not  The 
rear  springs  are  double  elliptic,  and  the 
upper  member  is  provided  with  supple- 
mentary leaves  to  take  up  extraordinary 
deflection. 

RAPID    MOTOR    VEHICLE    COMPANY. 

The  Rapid  Motor  Vehicle  Company,  of 
Pontiac,  Mich.,  exhibit  their  2,000  pound 
delivery  wagon  and  a  i^  ton  truck.  These 
vehicles  are  propelled  by  a  gasoline  motor 
of  the  two  cylinder  double  opposed  type, 
having  mechanically  operated  inlet  and  ex- 
haust valves.  The  valve  seat  is  screwed 
into  the  cylinder,  and,  by  the  use  of  a 
specially  provided  spanner  wrench,  can  be 
removed  to  regrind  with  the  same  ease  as 
a  suction  valve.  Ignition  is  of  the  jump 
spark  type.  Accessibility  and  durability, 
rather  than  beauty  of  finish,  have  been  the 
aim  of  the  manufacturers  of  these  vehicles. 
A  small  box  on  the  side  and  below  the 
floor  of  the  truck  not  only  carries  the  coil, 
tools  and  battery,  but  is  provided  with  a 
door  which  permits  the  operator  to  exam- 
ine the  wiring,  commutator,  carburetor 
and  plugs.  -In  fact,  it  appears  that  nothing 
short  of  a  complete  breakdown  would  call 
for  the  operator  cn;wling  beneath  the  ve- 
hicle. The  pump  is  of  the  double  gear  type. 
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Sketch  of  Marion  Rear  Spring. 

and  pumps  through  the  cylinder  into  the 
tank,  from  which  the  water  flows  by  gravity 
to  the  radiator.  The  transmission  is  of 
the  planetary  type,  and  so  arranged  that 
when  traveling  on  high  gear  a  reversal  of 
the  gear  lever  releases  the  clutch  and  ap- 
plies the  brake  simultaneously.  The  motor 
is  bolted  to  a  cross  beam  of  channel  steel. 
The  transmission  shaft  is  suspended  from 
the  frame  and  runs  in  a  universal  joint 
bearing  to  allow  for  unevennesses  in  the 
road  and  consequent  strain  on  the  shaft 
and  bearings.  A  supplementary  spring 
suspended  from  a  cross  beam  over  the  rear 
axle  comes  into  action  in  case  the  truck 
is  loaded  beyond  its  maximum  capacity. 
The  truck  on  exhibition  is  fitted  with  fiwe 
seats  capable  of  seating  twenty  persons, 
and  presents  a  showy  appearance  as  a 
sightseeing  car.  These  seats  can  be  re- 
moved or  attached  with  but  little  labor, 
as  the  occasion  requires. 

MOI.IVK    AUTOMOBILE    rOMPANY. 
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MoLiNE  Tube  Connections. 

ber  to  the  straight,  long  main  pipe,  and  the 
inlet  pipes  lead  from  a  second  manifold  to 
a  single  inlet  chamber  in  each  of  the  cyl- 
inder pairs.  The  pipes  all  curve  downward 
from  their  connection  with  the  cylinder 
heads  and  are  provided  with  bosses  to  re- 
ceive the  ends  of  set  screws  for  holding 
them  in  position.  These  set  screws  are 
carried  by  a  straight  bar  reaching  right 
across  all  three  pipes,  and  this  bar  is  itself 
held  in  place  by  two  set  bolts  passing  be- 
tween each  exhaust  connection  and  the 
inlet  connection  and  nuts.  The  fan  is  loose 
on  its  driving  shaft,  and  a  friction  disc 
against  a  shaft,  spring  pressed  against  a 
corresponding  disc  on  the  fan,  serves  to 
drive  it  Any  interference  with  the  fan 
motion  will  cause  slipping  of  the  driving 
cormection,  but  will  not  damage  the  fan. 
The  fan  is  gear  driven  from  a  fibre  pinion 
on  the  pump  shaft,  which  in  turn  is  driven 
from  the  half  time  shaft  by  a  steel  gear 
of  large  diameter,  giving  a  rather  large 
fan  and  pump  movement  The  half  time 
shaft  is  driven  by  a  phosphor  bronze  pin- 
ion on  the  engine  shaft  In  this  car  the 
clutch  is  not  thrown  out  by  the  service 
brake,  but  it  is  disconnected  by  applying  the 
emergency  brake. 

durvea   power  company. 

This  well  known  car  does  not  depart  in 
any  respect  from  its  former  design,  and 
atlhough  so  widely  different  from  more 
common  usage,  its  features  are  so  well 
known  that  they  can  hardly  be  called  pe- 
culiar. Improvements  are  made  all  along 
the  line,  however,  from  year  to  year,  and 
a  few  interesting  points  may  be  noted. 
The  springs  for  the  make  and  break  igni- 
tion have  been  put  in  an  entirely  exposed 
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tougher  and  heavier.  The  new  Fisk  red 
inner  tube  is  being  shown  for  the  first 
time,  and  is  claimed  to  be  superior  to 
anything  of  the  kind  on  the  market 

MORGAN  &  WRIGHT. 

This  hustling  firm  have  an  attractive 
tire  exhibit  showing  the  various  types  of 
tires  manufactured  by  them.  The  Dun- 
lop  clincher  with  a  new  rim  is  being  spe- 
cialized. The  rim  is  what  is  known  as 
the  Universal  and  is  so  made  that  by  re- 
versing the  two  side  rings  either  clincher 
or  Dunlop  tires  may  be  used  on  it  The 
company  also  make  a  tire  of  what  they 
call  the  wholly  wrapped  tread,  which  takes 
the  place  of  the  old  moulded  tread.  Two 
breaker  strips  are  being  used  on  the  tires 
and  they  are  being  made  heavier  all 
around.  There  is  also  increased  weight  in 
fabric. 

THE     MITCHELL     PUNCTURELESS     PNEUMATIC 
TIRE  COMPANY, 

Swampscott,  Mass.,  present  a  pneumatic 
tire  which  represents  a  radical  departure 
from  existing  methods.  The  outer  tire  is 
about  an  inch  thick  on  the  tread,  the  inner 
tube  is  what  is  familiarly  termed  a  hose 
pipe.  Between  these  two,  the  outer  casing 
and  inner  tube,  is  a  solid  rubber  leg  or  plug 
made  in  sections,  each  overlapping,  the 
under  side  of  the  leg  being  leather  covered 
to  prevent  chafing.  The  leg  is  held  in  po- 
sition by  a  metal  clincher  through  the  sec- 
tions. The  sides  are  enclosed  with  steel 
flanges  that  are  bolted  through  tire  and 
clincher,  fastening  the  whole  firmly. 
The  exhibit  of  the 

EDISON  STORAGE  BATTERY  COMPANY, 

of  Orange,  N.  J.,  consists  of  their  regu- 
lar line  of  storage  batteries.  They  also 
show  a  new  cell,  with  some  changes  in  the 
positive  electrodes. 

THE  ST.  JOHN  RUBBER  TIRE  COMPANY, 

116  Broad  street.  New  York,  show  a  tire 
constructed  in  one  piece.  The  tread  or  face 
of  the  tire  is  solid,  from  three-quarters  to 
i'/2  inches  in  thickness.  The  inside  rim, 
which  fits  to  the  wheel,  is  also  solid.  These 
two  rims  rest  on  the  rubber  cushions 
formed  by  circular  opening  three-quarters 
of  an  inch  in  diameter  around  the  tire. 
They  are  fastened  to  rims  of  the  regular 
clincher  type  with  three-eighths  of  an  inch 
brass  bolts.  A  half  round  brass  plate  or 
nut  rests  in  the  nut  between  the  cushions, 
into  which  the  bolts  fit. 

THE    MAVO   RADIATOR   COMPANY, 

of  New  Haven,  Conn.,  have  an  exhibit  con- 
sisting of  a  line  of  aluminum  hoods,  dashes 
and  numerous  styles  of  radiators. 

THE    AMERICAN    GENERATOR    COMPANY, 

Sixty-third  street  and  Park  avenue,  New 
York,  exhibit  a  generator  or  surface  car- 
buretor which  they  claim  gives  increased 
power  while  showing  an  economy  of  fuel. 
The  tank  is  filled  with  absorbent  wood  felt, 
each  layer  of  felt  being  separated  by  an 
aluminum  tray  which  is  perforated  every 
two  inches  from  top  to  bottom.  The  gaso- 
line is  poured  in  at  the  top  of  the  tank  and 


is  taken  up  by  the  absorbent,  the  excess 
fluid  being  drawn  off  at  the  bottom.  The 
engine  by  suction  draws  from  the  generator 
a  warm  gas,  the  quantity  of  which  is  gov- 
erned by  a  regulator  through  which  it 
passes  immediately  before  entering  the  en- 
gine. All  air  and  gas  passages  are  of  i 
inch  diameter. 

THE    WERNER   CAR    IMPROVEMENT   COMPANY 

show  a  novel  seat  suspension  and  shock 
absorbing  device  described  elsewhere  in 
this  issue. 

THE    ROLLINS     MANUFACTURING    COMPANY, 

Boston,  Mass.,  show  the  Hoffecker  speed 
and  mile  register.  This  device,  in  addition 
to  giving  the  miles  per  hour,  also  gives  the 
miles  per  trip  from  i  to  100  by  an  indicating 
hand  that  can  be  turned  back  to  zero  when 
desired.  The  total  mileage  is  recorded  as 
well.  The  instrument  is  attached  to  the 
dashboard,  and  is  actuated  by  a  flexible 
cable  and  gear  attachment  on  the  wheel  of 
the  car. 

THE  CONSOLIDATED  RUBBER  COMPANY, 

No.  1784  Broadway,  New  York,  show  a  line 
of  the  Kelly-Springfield  endless  tires,  as  also 
a  complete  line  of  the  Swinehart  Clincher 
Tire  and  Rubber  Company. 

THE   KINSEY   MANUFACTURING  COMPANY, 

Dayton,  Ohio,  in  addition  to  Kinwood  rad- 
iators, mechanical  oilers  and  mufflers,  show 
a  gasoline  gauge  or  indicator,  which  can 
be  placed  in  any  tank,  and  which  consists 
of  a  float  and  indicator  stem.  The  gauge 
rod  or  indicator  stem,  which  is  attached  to 
the  float,  is  flush  with  the  top  of  the  tank 
when  it  is  full,  and  as  the  tank  is  emptied 
it  rises,  showing  the  depth  of  gasoline  in 
the  tank. 

THE    SHEDDAN    MANUFACTURING   COMPANY, 

Baltimore,  Md.,  show  "the  perfection  air 
cushion,"  which  they  claim  will  absorb  and 
dissipate  any  shock.  It  is  made  of  heavy 
brass  casting,  fastened  to  the  frame  and  the 
lower  side  of  the  spring,  and  consists  of  a 
plunger  fitted  into  a  tight  cylinder  filled 
with  air,  a  ball  check  valve  allowing  of  suc- 
tion of  air  at  both  top  and  bottom  of  the 
cylinder. 

FRANCOIS   RICHARD, 

511  West  Fifty-ninth  street.  New  York, 
shows  an  automatic  carburetor  which  can 
be  used  for  kerosene,  gasoline  or  any  liquid 
fuel.  It  consists  of  a  float  feed  device, 
with  two  air  valves  and  two  gasoline  valves. 
It  is  cast  in  brass  in  two  pieces  and  weighs 
about  9  pounds. 

THE   HULL   MANUFACTURING  COMPANY, 

Buffalo,  N.  Y.,  are  showing  a  canopy  top, 
the  woodwork  of  which  is  varnished  ma- 
hogany finished,  and  which  has  a  plain 
glass  front  sliding  window,  three-quarter 
inch  standards  finished  in  black,  and  cur- 
tains of  artificial  leather.  They  also  show 
an  extension  Cape  top,  made  with  four 
curved  bows  and  curved  outside  slat  irons, 
brass  finished,  covering  of  mackintosh  ma- 
terial, side  and  rear  curtains  and  flexible 
curtain  lights  with  folding  front  hood. 
When  the  top  is  lowered  it  is  practically 
level  with  the  top  of  the  rear  seat. 


JOHN    BOYLE    &    COMPAI»fY^ 

New  York,  show  a  line  of  auto  hamper 
made  of  8  ounce  sole  leather,  finished  - 
black  patent  leather,  with  nickeled  tmr 
mings.  The  hampers  have  steel  frames 
and  are  lined  with  waterproof  materia!; 
they  are  constructed  in  different  shapes 
and  sizes,  being  shaped  to  fit  the  differcn' 
types  of  cars.  A  waterproof  paraffins: 
cover  is  delivered  with  each  hamper  ar: 
the  hampers  are  claimed  to  be  both  dufr 
and  water  proof.  This  firm  also  exhihi' 
a  line  of  aluminum  license  pads  and  lamp 
nimibcrs;  also  tool  kits  of  canvas  and  r: 
rawhide. 

THE  EVER-LASTIC  T»E    WORKS, 

of  Chester,  N.  J.,  exhibit  a  filling  for  pneu- 
matic tires,  a  composition  resembling  very 
soft  rubber.  This  preparation  while  in  a 
fluid  state  is  forced  into  the  tire  under 
a  heavy  air  pressure  till  it  is  completely 
filled.  After  standing  for  forty-eight  hoan 
the  filling  coagulates  and  gives  the  same  r^ 
siliency  as  the  air  filled  tire,  it  is  claim^l 
and  is  not  affected  by  traction  of  the  wheti 
nor  by  hot  or  cold  weather. 

THE   SCANDINAVIAN    FUR  AND  LEATHER 
COMPANY, 

of  New  York,  have  an  exhibit  consisting 
of  a  very  elegant  and  extensive  selectioc 
of  automobile  wearing  apparel  for  both  la- 
dies and  gentlemen,  including  coats,  wraps, 
dusters,  gloves,  caps,  veils,  lap  robes,  etc.. 
in  silk,  leather,  rubber  and  furs,  the  ex- 
hibits being  shown  on  life  size  figures. 

THE    SURVEY    MAP    COMPANY, 

41  Lafayette  place.  New  York,  exhibit  a 
line  of  road  maps  which  have  been  pre- 
pared from  actual  road  work  of  members 
of  the  A.  A.  A.  under  supervision  of 
the  secretary  of  the  Touring  Conmiittet 
These  maps  cover  seven  of  the  Eastern 
States  and  are  issued  in  sections,  so  that 
it  is  not  necessary  to  have  the  map  of 
the  entire  State  before  one's  e>'es.  Ex- 
planatory route  cards  are  furnished  with 
each  map,  showing  distances,  turning  points, 
etc.  With  each  set  is  furnished  a  leather 
bound  case,  with  transparent  celluloid  sides 
enabling  one  to  keep  the  map  in  sight  on 
one  side,  and  the  route  guide  on  the 
other,  at  the  same  time  protecting  them 
from  water,  dirt  and  grease. 

THE     AUTO-LOCK-PLUG     COMPANY, 

31  Nassau  street.  New  York,  are  showing 
a  device  claimed  to  prevent  the  stealing 
of  a  car.  or  its  use  without  the  sanction  I 
of  its  owner.  This  device  prevents  dosing 
the  circuit  of  the  battery  switch  and  start-  I 
ing  the  igniter  without  a  key.  The  key  ] 
is  part,  of  a  Yale  lock,  which,  combined 
with  a  battery  switch,  operates  a  cut-out 
plug  and  thus  closes  or  breaks  the  cir- 
cuit. The  removal  of  the  key  from  the 
lock  breaks  the  circuit  and  it  cannot  be 
closed  again  until  the  key  is  inserted.  This 
lock  is  placed  directly  above  the  plug 
socket  and  prevents  the  closing  of  the  cir- 
cuit by  any  other  means  than  the  key  be- 
longing to  the  lock. 
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MADISON-KIPP  LUBRICATOR  COMPANY, 

f  Madison,  Wis.,  show  a  line  of  valveless 
abricators,  the  special  feature  of  which  is 
hat  they  contain  no  valves  or  stuffing  boxes 
n  the  pumping  mechanism,  which  is  placed 
►n  the  inside.  The  amount  of  oil  is  regu- 
ated  by  a  thumbscrew  at  the  top  while 
He  engine  is  running,  and  each  feed  is  cap- 
ible  of  independent  regulation.  A  vacuum 
Jieck  valve  is  used  in  the  feed  pipe  to  pre- 
sent the  oil  from  escaping  when  connected 
>efore  the  throttle.  These  lubricators  are 
Tiade  in  quart,  half  gallon  and  2  gallon 
iizes. 

C.    H.    CURTISS    MANUFACTURING   COMPANY, 

Hammon^sport,  N.  Y.,  show  a  single  cyl- 
inder and  a  double  cylinder  motor  cycle, 
the  latter  having  V  cylinders  and  a  58  inch 
wheel  base.  The  frame  is  22  inches  high, 
made  oi  1%  inch  tubing,  with  three-quarter 
inch  forks  and  stays.  Ignition  is  by  means 
of  four  dry  cells  in  a  steel  case  attached  to 
the  rear  stays,  using  two  coils.    Transmis- 


develop  30  horse  power  at  normal  speed. 
They  are  also  showing  a  15  horse  power 
compound  engine,  which  runs  in  oil,  both 
engines  being  of  the  horizontal  type.  The 
generating  outfit  has  received  considerable 
attention  from  this  firm,  and  the  accom- 
panying cut  shows  their  new  generating 
outfit  and  speed  system. 

THE    GEARLESS    TRANSMISSION    COMPANY, 

of  Glens  Falls,  N.  Y.,  show  a  gearless 
transmission,  the  frame  of  which  is  sus- 
pended at  four  points  by  means  of  bolts 
from  cross  members  attached  to  the  car 
frame.  Levers  projecting  from  the  sleeves 
on  the  inner  side  of  the  hub  bearings  are 
operated  in  unison  from  a  foot  pedal  to 
bring  the  side  wheels  into  contact  with  the 
engine  flywheel  and  the  central  wheel  on 
the  shaft  simultaneously.  The  shifter  rod 
connected  to  the  central  wheel  is  operated 
from  the  side  lever,  and  adjusts  the  central 
wheel  on  the  shaft  to  that  point  on  the  side 
wheels   to  obtain  the   desired   speed.      To 


Ofeldt's  Steam  Generating  System. 


sion  is  by  a  V  belt.  The  carburetor  is 
float  feed,  automatic  device,  with  a  com- 
pensating air  valve  and  a  throttle. 

WAGNER     motor    CYCLE    COMPANY, 

T900  Broadway.  New  York,  show  a  motor 
cycle,  single  cylinder,  with  a  54  inch  wheel 
base,  weighing  125  pounds;  also  a  ladies' 
tandem,  with  a  wheel  base  of  80  inches,  and 
weighing  160  pounds. 

F.    W.    OFELDT    &    SONS, 

Nyack,  N.  Y.,  show  a  line  of  steam  special- 
ties. Their  burner  is  shown  in  operation, 
the  gases  passing  into  the  air  without  any 
disagreeable  odor.  A  small  boiler  over  the 
burner  supplies  steam  to  run  a  new  com- 
pound engine  which  they  are  putting  on  the 
market.  This  engine  is  a  double  compound, 
with  one  high  and  two  low  pressure  cyl- 
inders 3^14X4     1^  is  strongly  made,  runs  in 

oil,  and  is  capable  of  a  wide  range  of 
horse  power.  It  is  claimed  that  it  will 
make    i.ooo    revolutions    per  minute,    and 


change  the  speed  or  to  reverse  the  motion, 
the  side  wheels  are  brought  into  contact 
with  the  engine  flywheel  and  the  central 
wheel  by  a  foot  lever,  and  the  direct  clutch 
is  automatically  withdrawn. 

THE     GLEASON-PETERS     AIR     PUMP     COMPANY 

exhibit  consists  of  a  full  line  of  their  air 
pumps,  tire  pumps,  compression  grease  and 
oil  guns,  dashboard  pumps,  portable  stor- 
age outfits,  and  general  air  appliances,  par- 
ticular attention  being  called  to  their  triple 
cylinder,  high  pressure  power  pump,  which 
they  show  driven  by  electric  motor.  It  is 
claimed  that  but  little  power  is  required  to 
operate,  as  the  number  of  cylinders  afford 
a  large  volume,  while  their  small  diameter 
gives  a  high  pressure.  Each  is  fitted  with 
a  yoke  of  seamless  brass  tubing  and  inde- 
pendent intake  and  outlet  valves,  which 
prevent  air  from  cushioning  in  the  supply 
pipe.  The  cylinders  are  2  inches  in  diame- 
ter. The  height  over  all  is  33  inches,  and 
the  weight  130  pounds. 


cook's    railway    APPLIANCES    COMPANY. 

of  Kalamazoo,  Mich.,  are  showing  the 
"Standard"  automobile  jack,  of  8^  pounds 
weight,  with  a  one  ton  lifting  capacity,  fin- 
ished in  aluminum.  A  turn  of  the  eccentric 
side  of  the  frame  reverses  the  movement 
of  the  lifting  rack  upward  or  downward, 
as  desired.  All  working  parts  are  inter- 
changeable. This  firm  also  exhibit  a  port- 
able tool  grinder,  which  is  operated  by 
hand,  and  is  especially  adapted  for  sharp- 
ening drill  bits.  By  means  of  an  adjusting 
screw  the  drill  bit  can  be  held  in  the  same 
position  with  reference  to  the  face  of  the 
emery  wheel  while  grinding  both  lips  of 
the  bit,  thereby  securing  a  symmetrical 
cutting  edge  and  the  necessary  clearance. 

THE    HlCKS    SPEED    INDICATOR    COMPANY, 

Brooklyn,  N.  Y.,  show  an  odometer  con- 
sisting of  a  spherical  dial  3^  inches  in 
diameter  offset  from  the  dashboard,  show- 
ing two  rows  of  figures,  the  upper  line  be- 
ing the  trip  register  and  the  lower  the 
register  for  the  season.  The  speed  indica- 
tor is  inclosed  in  a  compact  case,  is  3^x 
4J4  inches  in  size,  and  indicates  the  speed 
of  the  car  up  to  fifty  miles  an  hour.  The 
parts  are  made  of  substantial  material. 
The  main  drive  gears  are  milled  out  of 
tool  steel,  and  lubrication  of  all  bearings 
is  through  an  oil  cup  placed  on  top  of  the 
indicator,  which  feeds  to  the  bearings 
through  small  tubes. 

THE    SAFETY   ELECTRIC   ELEVATOR    COMPANY, 

136  Liberty  street,  New  York,  show  a  small 
working  model  of  an.  elevator,  especially 
adapted  for  garages  of  more  than  one 
story.  The  elevator  machine,  bolted  directly 
to  the  platform  of  the  car,  consists  of  a 
horizontal  drum  revolved  by  an  electric 
motor.  On  the  periphery  of  the  drum  is 
fitted  a  spiral  track,  which  engages  and 
travels  on  two  series  of  rollers  set  in  the 
guide  posts.  The  motor  being  started,  the 
drum  revolves  and  the  car  ascends  or 
descends  as  desired.  The  machine  being 
attached  directly  to  the  platform  of  the 
car  does  not  necessitate  the  use  of  any 
other  space  than  that  of  the  elevator  shaft, 
thus  saving  space  and  eliminating  all  over- 
head machinery. 

WM.  p.  miller's  sons, 
75  Third  street.  Long  Island  City,  show  a 
line  of  Excelsior  cylinder  oil,  machine  oil, 
graphite  grease  and  automobile  chain  lubri- 
cant; also  a  belt  and  wheel  dressing  which 
they  claim  prevents  all  slipping  and  makes 
a  slack  belt  do  the  work  of  a  tight  one. 

THE   TEEL    MANUFACTURING    COMPANY, 

Medford,  Mass.,  exhibit  tire  irons,  portable 
wind  shields,  tire  cases,  trunks  and  trunk 
racks.  The  wind  shield  is  made  of  cellu- 
loid instead  of  glass,  and  when  not  in  use 
the  front  rolls  down  to  the  top  of  the 
dasher  and  the  standards  fold  on  top  of 
the  roll.  The  Teel  tire  cover  is  a  casing 
with  a  facing  held  in  position  by  two 
round  wire  hoops,  that  fit  in  the  clincher 
of  the  tire,  and  are  held  in  position  by  ball 
and  socket. 
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W.    H.    BROWN, 

of  Chicago,  shows  a  dust  deflector  or  guard 
that  is  attached  to  the  rear  of  the  ton- 
neau.  The  guards  are  vanes  extending 
around  the  back  of  the  car  body.  As  the 
car  moves  forward  they  scoop  clean  air 
from  the  sides  and  carry  it  to  the  back, 
distributing  it  so  as  to  maintain  an  equilib- 
rium of  air  pressure.  They  are  made  of 
mill  order  steel,  enamelled.  A  solid  notched 
tire  is  also  shown;  it  is  claimed  that  re- 
siliency  is   obtained    through   the   notches. 

THE   CONNECTICUT   TELEPHONE    AND    ELECTRIC 
COMPANY, 

Meriden,  Conn.,  exhibit  an  extensive  line 
of  spark  coils,  lever  switches,  volt-amme- 
ters and  accessories. 

HUTCHISON    ELECTRIC    HORN    COMPANY, 

New  York,  show  a  line  of  dry  storage 
batteries  and  charging  devices,  which  have 
been  thoroughly  described  in  our  columns; 
also  an  electric  horn  or  attachment  that 
can  be  attached  to  any  horn  by  removing 
the  reed  and  bulb,  screwing  on  a  pro- 
jector, connecting  to  either  ignition  or  oper- 
ating battery,  and  by  buttons  located  in 
convenient  places  about  the  car  and  on  the 
steering  wheel,  enabling  the  occupants  of 
the  rear  as  well  as  the  front  seats  to  sound 
the  horn  by  pressing  a  push  button. 

THE  DETROIT  MOTOR  CAR  SUPPLY  COMPANY, 

Detroit,  Mich.,  show  a  highly  finished  body, 
of  graceful  lines  and  roomy  tonneau,  with 
wide  side  entrance  doors,  surmounted  by 
light  weight  canopy  extension  top,  made 
of  two  ply  Dublin  cloth,  with  rubberized 
centre,  the  top  being  padded  between  bows 
with  curled  hair  to  prevent  sagging. 

THE     CRAY-HAWLEY     MANUFACTURING 
COMPANY, 

Detroit,  Mich.,  show  the  1906  model 
Gray  mufflers  in  different  sizes,  these  con- 
sisting of  four  chambers,  the  inner  and 
outer  drums  of  which  are  interlined  with 
asbestos.  The  chambers  are  so  arranged 
that  the  exhaust  travels  the  length  of  the 
muffler  four  times  before  reaching  the  exit. 
A  cut-out  is  provided  inside  the  dome  on 
the  rear  end  of  the  first  chamber,  which 
allows  the  gas  to  escape  directly  through 
the  regular  exhaust  pipe.  The  auto  chime 
shown  by  this  firm  is  made  of  polished 
brass  divided  into  compartments;  it  gives 
a  clear  musical  sound,  and  is  operated  by 
the  exhaust. 


At  Both  Shows. 


S.   F.   BOWSER  &   CO. 

show  a  full  line  of  their  safety  gasoline 
storage  outfits,  self  measuring  tanks, 
pumps  and  adjustable  measure  oil  cabinets. 
A  new  addition  to  the  Bowser  line  for 
1906  is  a  portable  wheel  tank,  by  means 
of  which  gasoline  may  be  conveyed  from 
the  main  storage  tank  to  the  car  tanks  with 
absolutely  no  exposure.  The  tank  is  mount- 
ed on  two  wheels,  hand  cart  style,  and  is 
provided  with  pump. 

THE    PRESTO-O-LITE   COMPANY. 

Much  is  seen  and  heard  of  compressed 
acetylene  gas  nowadays.     The  Prest-o-Lite 
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Company,  of  Indianapolis,  Ind.,  make  a 
specialty  of  adapting  this  valuable  system 
to  automobiles  and  road  vehicles.  They 
have  on  hand  at  their  booth  a  large  num- 
ber of  tanks.  An  important  feature  of  the 
compressed  system  is  the  absence  of  water, 
which  gives  it  a  great  advantage  over  the 
generator  in  freezing  weather.  The  possi- 
bility of  the  tank  exploding  if  caught  in 
a  roadside  fire  or  a  burning  building  has 
been  practically  eliminated  by  placing  inside 
the  pressure  gauge  a  safety  fusible  plug, 
which  melts  at  200**  Fahr.,  allowing  the 
gas  to  escape.  Should  the  safety  solder 
prove  defective  a  pressure  of  500  pounds 
will  rupture  a  thin  piece  of  metal  and  ef- 
fect the  same  result. 

THE     GABRIEL     HORN     MANUFACTURING 
COMPANY, 

of  Cleveland,  Ohio,  show  their  well  known 
Gabriel  automobile  horns  in  the  "follow- 
ing sizes:  2  chime,  3  chime,  4  chime  and 
8  chime.  The  latter  is  a  new  model.  Each 
horn  is  tuned  to  a  musical  key,  and  the 
8  chime  containing  an  octave,  it  will  hence- 
forth be  possible  for  the  ownei^  of  a  Gabriel 
horn  to  call  for  right  of  way  with  a 
few  bars  from  "Home  Sweet  Home,"  "Tam- 
many," or  "Go  Tell  Aunt  Nancy."  The 
pressure  necessary  to  blow  these  horns 
(one  pound  is  sufficient)  is  obtained  by 
by-passing  a  portion  of  the  exhaust  from 
either  a  steam  or  gas  en^ne  through  the 
horn.  This  is  easily  done  by  a  small  foot 
lever.  The  "Foster  Shock  Bfeak"  is  a  new 
addition  to  this  firm's  product  It  consists 
of  a  small  steel  cylinder,  in  which  a  piston 
is  compelled  to  force  oil  through  eight  small 
holes  in  its  valve  disc  during  its  vertical 
travel,  thus  modifying  the  strain  on  springs 
and  obviating  discomfort  to  occupants  oc- 
casioned by  sudden  bumps. 

REMY    ELECTRIC    COMPANY. 

The  Remy  high  tension  alternating  cur- 
rent magneto,  which  has  been  gaining  in 
popularity  among  American  manufacturers 
during  the  last  few  years,  has  been  brought 
to  a  high  state  of  mechanical  perfection  in 
the  1906  model.  The  mechanical  improve- 
ments and  refinements  in  workmanship  in- 
corporated in  the  new  magneto  have  made 
it  necessary  to  increase  the  price,  but  the 
Remy  people  claim  now  to  have  a  magneto 
which  is  not  excelled  by  any  foreign  ma- 
chine of  the  same  type.  No  radical  changes 
in  design  have  been  made.  Many  improved 
details  are  also  to  be  seen  in  their  low 
tension  magnetos. 

THE    WEBB    COMPANY. 

In  the  1906  model  of  the  Webb  Speed- 
ometer a  number  of  changes  have  been 
made.  These  instruments  indicate  the  vehi- 
cle's speed  by  means  of  a  small  aluminum 
vane  or  flyer,  which  is  raised  by  the  blast 
from  a  small  air  pump  or  blower  over  a 
vertical  thermometer  type  scale.  In  last 
year's  model  the  blower  was  attached  to 
the  wheel  and  connected  to  the  indicator 
on  the  dash  by  rubber  tubing.  A  flexible 
shaft  drive  is  now  used,  and  the  blower 
has  been  incorporated   in   the   base  of  the 
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instrument  The  result  is  a  more  cxscr 
pact  outfit  The  easily  read  scale,  vrith  n- 
prominent,  large  sized  figures,  has  bee 
retained. 

THE    HARTFORD    SUSPENSION    COMPAKY, 

makers  of  the  Truflfault-H  art  ford  sboct  j 
absorber,  have  greatly  improved  the  adjust  I 
ing  device  in  their  new  1906  model.  A  5 
prong,  strong  steel  plate  spring:  has  bee: 
placed  against  the  outer  disc,  renderi-s 
the  device  practically  self-adjusting.  If  i 
any  time  more  friction  is  necessary  a  tun 
of  the  nut  holding  the  spring  against  th: 
disc  is  all  that  is  required.  The  entire  set 
may  be  attended  to  in  less  than  a  rninmc. 
A  number  of  prominent  American  mace- 
facturers  have  adopted  the  Truflfanlt-Han- 
ford  on  their  cars,  but  a  strong:er  testh 
monial  to  its  merits  is  the  fact  that  it  :< 
being  placed  on  two  French  cars  on  a 
royalty  basis  over  the  original  forcip 
made  Truffault 

INTERNATIONAL  A.  V.  TIRE  COMPANY, 

at  their  booth  on  the  balcony  of  the  Gar- 
den, are  showing  a  full  line  of  their  stock- 
tires.  They  have  not  brought  out  anything 
radically  new  for  1906,  but  have  bee: 
working  along  the  old  lines,  and  improv- 
ing and  strengthening  their  previously  suc- 
cessful and  popular  tires.  The  tires  are 
exhibited  on  wheels,  and  there  are  the 
usual  inner  tubes  and  cross  sections  to  be 
seen.  A.  C.  Matlock  is  in  charge  of  the  I 
exhibit  and  receives  the  friends  of  the  j 
company. 

THE     EASTERN     CARBON     WORKS, 

of  Jersey  City,  N.  J.,  exhibit  five  sizes 
of  dry  batteries,  especially  adapted  to  gas 
engine  work;  also  a  new  idea  in  battery 
terminals,  for  which  they  claim  a  posi- 
tively locked  connection.  The  copper  ter- 
minals are  tipped  with  a  rubber  bushing. 
The  nuts  on  carbon  and  zinc  bite  into 
the  rubber  when  screwed  down,  and  it  is 
claimed  they  will  not  work  loose.  A  line 
of  standard  flashlights  is  also  carried  by 
this  firm. 

DIAMOND      CHAIN      AND       MANUFACTURING 
COMPANY. 

In  the  Concert  Hall  the  Diamond  Chain 
and  Manufacturing  Company,  of  Indianapo- 
lis, show  a  full  line  of  samples  of  their 
chains.  Thirty- three  styles  are  shown, 
ranging  in  widths  from  J 4  inch  to  i  5-16 
inches.  Almost  any  pitch  can  be  supplied, 
and  in  methods  of  construction  and  quality 
of  material  used  by  this  firm  no  compari- 
son can  be  made  with  the  chains  turned 
out  several  years  ai^o. 

THE    RAILWAY    APPLI ANTES    COMPANY, 

of  Chicago,  show  a  full  line  of  their 
"Autoclc"  wrench  sets.  This  wrench 
was  introduced  last  year,  and  met  with 
considerable  success.  The  handle  contains 
a  ratchet  movement  working  in  cither 
direction  and  a  universal  joint  which  per- 
mits the  tool  to  be  used  at  an  angle  of  90 
degrees.  The  small  sets  have  ten  sizes  of 
sockets;  the  large  sets  thirt>'  sizes.  The 
sockets  are  made  in  square  and  hexagon 
form,  a  special   length   being  provided  for 
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the  removal  of  spark  plugs.  This  firm  is 
just  introducing  the  Stanwood  automobile 
step  or  running  board,  a  light  weight, 
strong  and  neat  appearing  step  made  of 
crimp  steel  in  an  open  formation,  which 
allows  all  mud,  dirt  and  snow  to  drop 
through  and  acts  as  an  efficient  foot 
scraper. 

THE    UNCAS    SPECIALTY    COMPANY, 

of  Norwich,  Conn.,  show  the  Leavitt 
secondary  distributer,  which  they  have 
been  advertising  for  some  time.  The  dis- 
tributer is  of  very  simple,  compact  and 
strong  construction.  The  hard  rubber 
casing  is  in  two  parts,  one  threaded  into 
the  other.  Perfect  insulation  is  claimed 
under  all  conditions  of  service.  A  line  of 
single  and  multiple  dash  coils  is  also 
shown. 

THE  VEEDER  MANUFACTURING  COMPANY 

are  exhibiting  an  entirely  new  instrument 
known  as  the  tachodometer,  which  is  a  com- 
bination speedometer  and  odometer,  giving 
the  rate  of  speed  the  car  is  traveling  at 
and  also  the  distance  covered.  A  testing 
table  has  been  fitted  up  and  the  tachodome- 
ter is  shown  in  operation  by  means  of  an 
ordinary  automobile  wheel  to  which  it  is 
attached  as  in  ordinary  usage,  and  this  is 
run  by  a  small  electric  motor.  Several 
small  motors  are  also  used  to  demonstrate 
the  old  Veeder  line  of  odometers.  D.  J. 
Post,  treasurer  of  the  company,  is  in 
charge  of  the  exhibit,  and  has  a  number 
of  able  assistants.  A  complete  line  of  at- 
tachments for  Veeder  odometers  and 
tachodometers  to  all  types  of  cars  are 
shown.  The  parts  of  the  various  instru- 
ments are  also  exhibited,  showing  the  sim- 
plicity of  construction  and  the  fact  that 
reliability  is  assured  by  the  absence  of 
complicated  or  small  working  parts. 

THE   HYATT   ROLLER    BEARING   COMPANY'S 

exhibit  on  the  balcony  at  the  Garden  is  at 


Veeder  Tachodometer. 


once  interesting  and  instructive,  and  has 
attracted  considerable  attention.  P.  S. 
Steenstrup  and  a  corps  of  competent  as- 
sistants are  in  charge,  and  are  kept  busy 
furnishing  visitors  with  information  and 
data  regarding  these  well  known  bearings. 
The  exhibit  consists  primarily  of  various 
sizc^  of  bearings,  which  are  shown  in  parts 
demonstrating  the  construction.  The  1906 
bearing  has  been  improved,  inasmuch  as  it 
is  now  self  contained,  the  rollers  and  bush- 
ings being  so  manufactured  that  they  are 
kept  together  at  all  times.  This  makes  it 
easier  to  handle  the  bearing  when  it  is  re- 
moved for  cleaning  or  other  purposes. 
Several  axles  of  the  bevel  gear  drive  type 
are  shown  complete  with  the  Hyatt  bear- 
ings in  actual  use.  The  bearings  are  also 
shown  for  use  on  shaftings.  An  original 
and  clever  idea  to  demonstrate  the  fact 
that  roller  bearings  run  twenty  times  easier 
than  plain  bearings  has  excited  consider- 
able interest.  A  steel  plate  with  a  level  at- 
tached, showing  it  to  be  perfectly  true,  is 
placed  on  a  table.  On  this  are  two  small 
trucks,  each  loaded  with  375  pounds  of  pig 
iron.  The  one  is  fitted  with  plain  bear- 
ings and  the  other  with  Hyatt  roller  bear- 
ings. Strings  are  attached  to  these  and 
connected  with  weights.  By  putting  ordi- 
nary scale  weights  on  the  end  of  each 
string  until  the  trucks  are  drawn  with 
their  load  across  the  steel  plate  the  fact 
is  demonstrated  that  the  roller  bearing 
moves  with  one-twentieth  the  friction  of 
the  plain  bearing. 

THOMAS    PROSSER    &    SON, 

of  IS  Gold  street.  New  York,  agents  for 
the  Krupp  Company,  of  Essen,  Germany, 
show  an  interesting  lot  of  special  grade 
steels  made  by  the  famous  Krupp  Company 
for  automobile  use.  They  have  on  exhibi- 
tion in  a  mutilated  state  crank  shafts,  valve 
stems,  solid  axles,  pressed  axles,  sprocket 
blanks,  gears  and  frame  members.  Deliv- 
ery can  be  made  in  four  to  six  weeks. 

THE   COLUMBIA   LUBRICANTS   COMPANY, 

of  New  York,  show  a  full  line  of  their 
"Monogram"  lubricants,  consisting  of  five 
grades  of  gas  engine  cylinder  oil,  two 
steam  cylinder  oils,  machine  oil,  graphite 
gear  grease,  a  graphite  motor  grease  for 
use  in  compression  cups  (this  grease  being 
of  much  heavier  texture  than  the  gear 
grease)  ;  a  yellow  gear  grease  and  a  yellow 
motor  grease  to  be  used  in  place  of  the 
two  just  named  by  those  who  do  not  care 
for  a  graphite  grease;  a  non-liquid  oil 
which  will  stand  intense  heat  without  ooz- 
ing out  of  the, bearings  and  will  also  flow 
well  in  cold  weather. 

THE    DAC    AUTOMOBILE    SUPPLY    HOUSE, 

of  1684  Broadway,  New  York,  show  a  very 
select  line  of  imported  accessories,  consist- 
ing of  commutators,  coils,  magnetos,  gog- 
gles, plugs,  wire,  switches,  voltmeters,  am- 
meters, voltammeters  (pocket  and  dash), 
electric  ceiling  light  for  limousine  body 
which  may  well  be  used  in  other  positions. 
Regal     screw   jacks,     wire     terminals,    etc. 


This  house  is  especially  exploiting  the  Bes- 
nard  acetylene  searchlight  projectors,  Le 
Tonnant  horns  and  the  Dupont  siren 
horns. 

THE   CONTINENTAL   CAOUTCHOUC    COMPANY, 

of  Hanover,  Germany,  makers  of  the  Con- 
tinental pneumatic  tires,  show  samples  of 
different  sized  tires,  also  tubes,  repair  out- 
fits, bandages  and  other  accessories.  Still 
longer  life  is  claimed  for  the  latest  model 
improved  tires,  and  a  new  non-skid  metal 
studded  tread  can  now  be  furnished,  firmly 
fastened  as  an  integral  part  of  the  outer 
shoe,  which  is  claimed  to  be  a  great  im- 
provement over  the  detachable  non-skid 
casings. 

THE    MOTOR    CAR    EQUIPMENT    COMPANY, 

of  55  Warren  street.  New  York  city,  are 
featuring  the  Blanchard  French  horns, 
for  which  they  are  sole  agents.  Some  new 
and  distinct  types  are  shown.  The  triple 
twisted  "Autophone"  is  a  very  fine  sound- 
ing horn,  but  the  leader  in  this  line  is  the 
"Centralphone,"  somewhat  higher  in  price, 
but  of  superior  tone.  Reeds,  screens  and 
bulbs  for  these  horns  are  continually  carried 
in  stock.  This  firm  also  handles  a  full  line 
of  lamps,  generators,  goggles,  bells,  caps, 
storm  coats,  gauntlets,  tools,  clocks,  jacks, 
pumps  and  other  automobile  accessories. 

THE    REPUBLIC    RUBBER    TIRE    AND     SHOE 
COMPANY, 

of  New  York  city,  make  a  specialty  of  all 
sorts  of  tire  repairs  and  are  featuring  the 
"Hercules  Non-Skid  Leather  Cover  and 
Tire  Protector,"  an  endless  band  of  chrome 
tanned  leather  entirely  enveloping  the  tire, 
to  the  tread  portion  of  which  is  riveted 
another  heavy  leather  band.  The  rivets 
project  about  J4  inch  above  the  tread.  Be- 
tween the  under  side  of  the  rivets  and  the 
rubber  portion  of  the  tire  is  placed  a  pro- 
tecting layer  of  asbestos;  the  band  is  then 
securely  vulcanized  to  the  body  of  the  tire. 

THE    WITHERBEE    IGNITER    COMPANY, 

of  New  York  city,  have  made  a  number 
of  improvements  in  their  latest  model  stor- 
age batteries  for  ignition  purposes.  The 
plates  are  now  supported  at  both  top  and 
bottom,  preventing  their  being  broken  from 
the  connectors  by  the  jolting  of  the  car. 
An  improved  method  of  exterior  enclosure 
has  been  adopted,  which,  it  is  claimed,  will 
absolutely  prevent  short  circuiting  from 
moisture.  A  very  complete  line  of  electric 
lamps — side  lights,  front  lights,  tail  lights, 
inspection  lights,  limousine  ceiling  lights, 
etc. — is  now  offered  by  this  company.  One 
battery  supplies  current  for  ignition  and 
lighting.  It  is  said  that  four  lights  and 
four  plugs  may  be  run  forty  hours  on 
one  charging  at  a  cost  of  50  cents.  Their 
new  factory,  with  a  capacity  of  1,500  bat- 
teries per  week,  will  be  in  full  operation  by 
the  end  of  this  month. 

THE    SPRAGUE    UMBRELLA    COMPANY, 

of  Norwalk,  Ohio,  show  their  latest  crea- 
tions in  extension  tops  and  canopies  for 
touring  cars  and  runabouts.  A  very  stylish 
extension   top   which   may  be   folded   com- 
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pactly  behind  the  rear  seat  is  the  feature 
of  their  exhibit.  This  firm  pin  their  faith 
to  wood  bows,  claiming  a  metal  bow  will 
not  stand  the  strain  of  automobile  work. 
Glass  fronts  in  oak,  cherry,  sycamore  or 
mahogany,  and  celluloid  fronts  in  whip- 
cords, rubber  or  imitation  leather  are  regu- 
larly carried  in  stock. 

STANDARD   ROLLER   BEARING   COMPANY. 

An  extensive  line  of  ball  and  roller  bear- 
ings is  shown  by  the  Standard  Roller  Bear- 
ing Company,  of  Philadelphia.  Their 
product  includes  roller  bearings  with  cas- 
ings and  sleeves;  journal  roller  bearings; 
roller  thrust,  ball  thrust  and  conical  roller 
thrust  bearings;  grooved  ball  shaft  bear- 
ings; the  "Grant"  conical  roller  bearing; 
steel,  brass  and  bronze  balls  of  all  sizes, 
hardened  and  ground  sleeves  and  casings. 
In  addition  to  this  line  of  regular  goods, 
they  now  show  complete  sets  of  automobile 
axles  for  either  shaft  or  chain  drive. 

THE    RANDS    MANUFACTURING    COMPANY, 

of  Detroit,  Mich,  (formerly  the  Wheeler 
Manufacturing  Company),  show  a  line  of 
their  standard  automobile  tops.  This  firm 
give  emphasis  to  the  fact  that  in  their  fac- 
tory is  made  everything  that  goes  into  the 
makeup  of  their  tops,  with  the  exception 
of  the  covering  material.  The  bow  sock- 
ets on  these  tops  are  made  of  seamless  steel 
tubing  with  drop  forged  attachments.  Fac- 
tory facilities  have  been  increased  200 
per  cent.,  giving  a  capacity  of  5,000  high 
grade  tops  and  10,000  ordinary  grade  tops 
per  annum. 

m'cord  &  CO. 
For  1906  McCord  &  Co.,  of  Chicago,  pre- 
sent their  force  feed  lubricators,  with  capa- 
cities of  from  four  pints  to  ten  pints  and 
with  any  number  of  feeds  from  one  to  ten. 
An  exhibition  dash  has  been  arranged 
upon  which  are  mounted  four  of  their  mul- 
tiple feed  oilers  driven  by  an  electric  mo- 
tor. A  pressure  gauge  is  connected  in  the 
circuit,  giving  a  visible  record  of  the  pres- 
sure produced.  This  firm  also  manufac- 
ture and  exhibit  the  McKim  copper-asbes- 
tos gaskets  in  all  sizes;  the  Hibbard  auto- 
matic tire  pump,  which  is  fastened  to  the 
vehicle  wheel  and  pumps  the  tire  while  the 
car  is  in  motion,  and  a  twisted  wire  belting 
for  light  work. 

THE      EDMUNDS      &      JONES      MANUFACTURING 
COMPANY, 

of  Detroit,  show  a  very  fine  line  of  lamps 
for  automobiles,  launches  and  motor  boats. 
Fourteen  models  of  gas  lamps,  an  oil  side 
light,  an  oil  tail  light  and  a  Government 
regulation  oil  lamp  for  launch  use  make 
up  their  regular  line.  In  addition,  they  are 
marketing  a  gas  generator  and  a  launch 
whistle,  the  latter  being  a  combined  whistle 
and  air  pump  built  to  produce  a  shrill,  far 
reaching  sound. 

A.    W.    HARRIS    OIL    COMPANY, 

of  Providence.  R.  I.,  have  on  exhibition  a 
simple  arrangement  whereby  one  may  ob- 
tain an  ocular  demonstration  of  the  differ- 
ence in  fluidity  and  viscosity  between  their 
five   grades    or   body   of   cylinder   oil.       A 


grooved  polished  metal  plate  is  placed  ob- 
liquely beneath  cans  containing  the  oil, 
which  is  allowed  to  drip  onto  the  grooves, 
flowing  into  empty  cans  at  the  lower  end 
of  the  plate.  Their  line  consists  of  light, 
medium,  heavy,  extra  heavy  bodied  gas  en- 
gine oils;  a  heavy  bodied  transmission  oil; 
steam  cylinder  oil  for  superheated  steam; 
semi-solid  oil;  medium  and  heavy  motor 
grease;  graphite  grease  and  ''Scouree,"  a 
liquid  polish  for  metal  surfaces. 

DIAMOND  RUBBER  COMPANY. 

The  usual  line  of  standard  wrapped  tread 
tires  are  shown  at  the  Garden  exhibit, 
and  there  are  also  a  number  of  specialties 
that  are  attracting  attention.  The  new  Bar- 
num  protector  is  one  of  these.  This  is  a 
tire  protector  made  somewhat  like  the  Sam- 
son type,  of  heavy  leather,  with  steel  studs. 
It  differs  from  the  Samson  in  its  method 
of  application  to  the  tire,  however.  The 
protector  is  made  in  various  sizes,  slightly 
smaller  than  the  tire  that  it  is  to  fit  over. 
The  tire  to  which  it  is  to  be  applied  is 
then  deflated  and  the  cover  slipped  over 
it.  The  air  is  then  pumped  in  again,  and 
as  the  tire  fills  out  the  protector  is  firmly 
gripped  by  the  rubber  and  is  held  in  place 
so  that  it  cannot  slip.  To  remove  it  the 
tire  is  deflated.  The  Marks  detachable 
rim  is  also  shown.  By  means  of  this  a 
tire  may  be  removed  in  less  than  a  minute 
and  replaced  equally  as  quickly.  It  is  im- 
possible to  pinch  a  tube  and  all  the  other 
advantages  of  a  quickly  detached  rim  are 
claimed.  A  new  flat  tread  tire  is  shown 
with  a  particularly  heavy  tread.  A  radi- 
cally new  exhibit  is  what  is  known  as  the 
Diaphragm  tube.  This  is  in  reality  two 
inner  tubes  in  one.  Two  tubes  are  taken 
and  placed  one  within  the  other.  Each 
tube  has  an  individual  valve,  and  when 
the  tube  is  placed  in  a  tire  and  one  of 
the  tubes  is  inflated  the  other  is  pushed 
up  well  inside  the  rim  and  out  of  harm's 
way.  In  case  of  a  puncture  the  tube 
punctured  deflates  and  it  is  only  neces- 
sary to  remove  the  nail  or  other  foreign 
body  that  caused  the  puncture  and  then 
pump  up  the  second  tube  and  proceed. 
This  obviates  the  necessity  of  taking  the 
shoe  off,  removing  the  old  tube  and  re- 
placing it  with  a  new  one.  A  car  fitted 
with  Diaphragm  tubes  would  consequently 
have  eight  inner  tubes  in  its  four  wheels, 
instead  of  four,  as  is  ordinarily  the  case. 
The  valves  for  pumping  up  the  tubes  are 
on   opposite   sides   of  the   tire. 

R.  E.  DIETZ  &  CO. 

have  a  most  attractive  display  of  lamps 
in  the  Balcony  of  the  Garden.  All  sizes, 
grades  and  types  are  shown.  The  Peerless 
hour  lamp,  a  new  side  oil  lamp  for  touring 
cars,  is  brought  out  this  year.  The  usual 
mirror  lens  lamps  with  bracket  attachments 
and  the  acetylene  generators  of  other  years 
are  shown. 

THE  TIM  KEN   ROLLER  BEARING  AXLE  COMPANY 

exhibit  their  line  of  differentials,  etc..  show- 
ing the  many  applications  of  their  bearings. 
They    have    a    brand    new    feature    in    the 


Hedgeland  solid  anti-skid  auto  axle.  By 
means  of  this  axle  both  wheels  at  all  times 
drive  at  the  same  speed  while  the  engitt 
power  is  being  exerted  on  them.  It  is  iai- 
possible  for  one  to  slip  around  or  rcmaa- 
still  and  the  other  drive,  as  is  the  case  wiib 
the  present  form  of  differential  gears.  It 
is  claimed  that  the  driving  power  vnth  tha 
axle  is  greater  than  with  any  other,  Ani 
that  by  the  even  application  of  driving' 
power  skidding  is  made  impossible. 

THE  BADGER  BRASS  COMPANY 

show  a  full  line  of  lamps  and  generators, 
and  have  large  crowds  continually  at  their 
exhibit  on  the  Balcony  of  the  Garden.  Tht 
well  known  Solar  lamps  are  to  be  found  in 
all  sizes  and  styles.  A  new  lamp  brought 
out  is  called  the  Parabolens  projector, 
fitted  with  imported  lenses.  A  new  type  of 
gas  generator  is  shown  which  is  claimed 
to  be  better  built  and  more  easy  of  opera- 
tion than  any  before  placed  on  the  market 

THE  WHITLOCK  COIL  PIPE  COMPANY 

exhibit  a  full  line  of  their  radiators  and 
coils  in  the  Garden.  The  Whitlock  hood 
for  automobiles  is  one  of  the  new  1906  fea- 
tures. It  is  made  of  steel  or  aluminum  and 
of  any  size  and  shape,  with  or  without  lou- 
vres. The  company  also  shows  twenty-two 
different  types  of  radiators  made  in  the  dis- 
tinctive designs  for  the  various  makes  of 
cars  on  which  they  are  used. 

THE  ROSE  MANUFACTURING  COMPANY 

show  a  full  line  of  Neverout  lamps.  Sev- 
eral new  designs  of  the  Mangin  mirror  lens 
searchlight  projector  are  shown.  Condenser 
mirror  lens  headlights  are  also  shown  and 
are  entirely  new  in  design.  A  foolproof 
gas  generator  is  specialized.  This  makes 
gas  only  as  needed,  has  no  gas  confined 
under  pressure,  and  is  guaranteed  impossi- 
ble to  explode.  A  feature  is  that  when  the 
gas  is  once  shut  off  at  the  lamps  there  is 
absolutely  no  after  generation. 

HARTFORD  RUBBER   WORKS. 

E.  S.  Benson,  the  hustling  representative 
of  this  progressive  company,  receives  vis- 
itors at  the  booth  at  the  Garden,  and  e-x- 
plains  the  new  Hartford  Universal  rim  and 
also  the  new  Hartford  Dunlop  one  cure 
wrapped  tread  tire,  which  is  a  new  feature 
this  year.  The  new  Hartford  detachable 
bead  rims  enable  the  use  of  either  the 
standard  Hartford  or  Dunlop  or  any 
clincher  tire. 

SHELBY     .STEEL     TUBE     COMPANY 

show  a  full  line  of  steel  tubing,  axles  and 
parts  for  automobiles.  Aluminum  cast- 
ings are  also  exhibited,  which  are  said  to 
have  the  greatest  tensile  strength  of  any 
on  the  market  and  also  the  greatest  elastic 
limit.  It  has  taken  five  years  to  develop 
this. 

LIGHT    .M.WUFACTURING    AND    FOUNDRY 
COMPANY 

show  a  large  assortment  of  aluminum  and 
other  castings  and  arc  introducing  as  a 
specialty  their  new  plastic  bronze  of  Au- 
tomobile brand.  They  claim  that  this 
metal  wears  50  per  cent,  better  than  any 
other  and  is  stronger  and  easier  to  shape 
up  and  work  out. 


January  S7»  1906. 


THE   HORSELESS   AGE. 


145 


WARNER  GEAR  COMPANY 

show  their  usual  line  of  differential  and 
bevel  gears.  The  well-known  Warner  dif- 
ferential is  still  being  starred  and  is  ably 
<lenionstrated  and  explained.  It  is  claimed 
to  be  from  50  to  100  per  cent,  stronger 
Than  any  other  on  the  market.  Bevel 
^ears   and  sprockets  are  also  shown. 

LOUIS   DUSENBURY, 

New  York,  shows  a  line  of  upholsteries  for 
limousines  in  goatskin  leather,  broadcloth, 
satin,  silk  for  curtains,  broad  lace,  carpets, 
etc.,  as  also  the  "Ideal"  robe,  designed 
for  auto  drivers,  which  fastens  about 
the  waist,  and  has  a  separate  place  for 
each  foot,  constructed  in  such  a  manner 
that  foot  levers  can  be  freely  operated. 

THE  GILBERT   MANUFACTURING  COMPANY, 

New  Haven,  Conn.,  present  a  line  of  fabric 
supplies  consisting  of  enamelled  duck  tire 
cases,  storm  aprons,  tool  rolls,  lamp  covers, 
sleeve  protectors,  leggings,  rawhide  tire 
bands  and  Gilbert  tire  irons. 

HESS-BRIGHT  MANUFACTURING  COMPANY. 

Ball  bearings  for  all  sorts  of  heavy  ser- 
vice are  shown  by  the  Hess-Bright  Manu- 
facturing Company.  The  exhibit  consists 
of  the  various  bearings  for  automobiles, 
shafting,  electric  motor  and  other  such 
uses,  and  parts  showing  the  bearings  as- 
sembled and  unassembled.  The  applica- 
tion of  the  bearings  for  automobile  ser- 
vice is  also  shown.  R.  D.  Macdonald  is 
in  charge  of  the  exhibit. 

GOODYEAR    TIRE    AND    RUBBER    COMPANY 

are  exhibiting  at  the  Garden  their  new 
Goodyear  detachable  tire,  the  Goodyear 
clincher  tire  and  the  new  Goodyear  endless 
solid  tire,  with  opntinuous  or  scalloped 
tread;  also  the  Clincher  endless  solid  tire, 
all  of  which  are  adapted  to  the  new  Good- 
year universal  rim.  The  line  is  much  the 
same  as  that  of  last  year,  including  the 
wrapped  tread  tire.  The  new  quick  de- 
tachable rim  is  demonstrated  at  the  booth. 

C.      S.     SPLITDORF 

exhibits  in  his  stand  at  the  Garden,  on  the 
balcony,  a  complete  line  of  spark  coils, 
high  tension  magnetos,  and  new  timers. 
William  J.  Hart  is  in  charge.  The  exhibit 
is  tastefully  arranged,  the  smaller  articles 
being  contained  in  the  regulation  store 
glass  case.  Spark  plugs,  switches  and  a 
general  line  of  electrical  appliances  for  au- 
tomobiles are  shown. 

B.    F.    GOODRICH    COMPANY. 

The  exhibit  of  this  popular  tire  firm  at 
the  Garden,  located  in  the  same  spot  as  last 
year,  ^'as  crowded  during  the  opening 
night  with  a  steady  stream  of  visitors,  who 
inspected  the  tires  exhibited,  and  arranged 
for  placing  their  orders.  The  standard 
clincher  tire  is  shown  in  various  sizes 
with  the  regular  integral  tread  and  also 
the  Bailey  non-skid  tread,  as  are  the  other 
stock  tires  manufactured  by  the  company. 
A  special  Jlemonstrator  is  on  hand,  how- 
ever, to   show    the    workings    of   the    new 


Goodrich  quick  detachable  tire  and  rim. 
This  new  rim  provides  a  flap  to  protect 
the  inner  tube  and  guard  against  pinch- 
ing, eliminates  the  use  of  lugs  and  clips, 
prevents  creeping  or  becoming  detached, 
either  deflated  or  inflated,  employs  no 
bolts,  screws  or  tumbuckles  of  any  sort, 
and  may  be  fitted  to  any  car  without  extra 
cost  It  is  claimed  and  demonstrated  that 
a  tire  can  be  removed  in  less  than  a 
minute. 

GRAY   &  DAVIS. 

Mr.  Gray,  of  this  popular  and  hustling 
firm,  was,  as  usual,  one  of  the  first  night- 
ers  at  the  Madison  Square  Garden  show. 
He  stated  that  the  outlook  for  the  lamp 
business  for  this  year  was  particularly 
bright,  owing  to  the  fact  that  such  large 
numbers  of  cars  are  to  be  turned  out.  All 
of  the  Gray  &  Davis  exclusive  and  original 
pattern  lamps  are  shown,  and  their  assort- 
ment is  one  of  the  most  complete  ever  ex- 
hibited. It  contains  lamps  for  every  pos- 
sible use  in  connection  with  automobiles. 
Style  55  is  one  of  the  leaders  and  is.  a 
new  type  for  this  firm.  It  is  fitted  with 
the  parabolic  lens  and  silver  reflector  and 
is  not  only  a  very  beautiful  but  very  pow- 
erful lamp  as  well.  A  new  generator 
has  also  been  turned  out  and  is  now  on  the 
market  It  is  hand  riveted  and  made  of 
polished  brass  and  is  fitted  with  a  three 
way  valve,  which,  when  closed  so  that 
neither  water  nor  gas  is  turned  on,  allows 
the  surplus  gas  to  escape  into  the  air,  so 
making  it  impossible  for  the  generator  to 
heat  up  or  catch  fire.  Mr.  Gray  stated 
that  his  firm  was  kept  busy  not  in  keeping 
up  with  the  styles  in  lamp  manufacture, 
but  rather  in  creating  new  ones.  This  ex- 
hibit was  one  of  the  most  largely  visited 
on  the  opening  night  and  many  kind  words 
were  heard  from  pleased  users  of  Gray  & 
Davis  lamps. 

NEW    YORK    AND   NEW    JERSEY   LUBRICANT 
COMPANY 

show  a  full  line  of  lubricating  oils  for 
various  purposes  and  also  their  well-known 
non-fluid  oil.  Mr.  Kimble,  who  is  in 
charge,  explains  all  about  viscosity  and  the 
other  secrets  of  oils.  Great  advances  have 
been  made  in  the  matter  of  lubricants,  and 
particularly  in  the  securing  of  cylinder  oils 
that  will  not  carbonize.  Oil  guns  and  other 
accessories  are  also  shown. 

FIRESTONE  TIRE   AND  RUBBER  COMPANY. 

J.  M.  Gilbert,  sales  manager  of  the  com- 
pany, was  in  charge  of  the  Garden  exhibit 
and  demonsi^rated  the  good  features  of  the 
new  pneumatic  tire  which  is  now  being 
put  on  the  market.  Having  cornered  the 
commercial  vehicle  field,  the  Firestone  peo- 
ple are  going  gunning  for  the  pleasure 
vehicle  end  of  the  business.  The  pneu- 
matic tire  is  fastened  to  the  rim  with  a 
side  flange  and  bolts.  A  socket  wrench 
and  the  hands  are  the  onJy  tools  needed 
to  remove  it.  The  tire  is  of  a  tough 
wrapped  tread  and  is  fitted  with  brass  clips 
on  the  side  to  prevent  creeping.     It  is  also 


claimed  to  be  impossible  to  pinch  the  tube 
or  rim  cut  the  tire  and  a  tire  may  be  re- 
moved and  replaced  in  a  remarkably  short 
time. 

WARNER  INSTRUMENT  COMPANY 

show  a  complete  line  of  the  well-known 
Warner  auto-meters.  These  instruments 
are  shown  working  on  wheels  driven  by 
electric  motor  and  also  in  parts,  their  con- 
struction being  explained  in  detail  to  those 
interested.  The  company  guarantee  the 
accuracy  of  these  instruments  in  giving 
the  "how  far"  and  "how  fast"  under  all 
conditions.  A.  P.  Warner  was  highly 
pleased  with  the  outlook  for  business  and 
stated  that  he  expected  an  increase  of  100 
per  cent  over  last  year.  This  would  be 
helped  in  a  great  extent  by  the  manufac- 
turers themselves,  many  of  whom  had  or- 
dered Warner  instruments  in  large  nunl- 
bers. 

SPRINGFIELD    METAL   BODY  COMPANY 

are  showing  two  types  of  auto  tops  of  im- 
proved design.  Curved  irons  are  used  and 
the  usual  end  nuts,  which  are  continually 
working  loose  and  being  lost,  are  dis- 
pensed with.  A  patent  slat  iron  on  the 
bows  prevents  rattling.  Altogether  the  tops 
are  more  artistic  than  in  the  past  and  have 
better  lines.  H.  M.  Billings,  the  presi- 
dent of  the  company,  states  that  there  are 
over  twenty  of  them  on  different  make 
cars  about  the  Garden,  and  this  is  exhibit 
enough.  The  demand  for  tQps  has  greatly 
increased  and  1906  will  see  very  few  cars 
on  the  road  not  so  equipped. 

BYRNE,   KINGSTON   &  CO. 

exhibit  the  Kingston  carburetors,  spark 
coils,  spark  plugs,  steering  wheels,  pumps, 
mufflers,  etc.  George  Kingston  and  five 
assistants  look  after  affairs  there.  The 
new  K.  C.  carburetor,  with  central  float, 
is  shown  for  the  first  time,  as  is  a  new 
and  improved  spark  coil.  Five  types  of 
carburetors  are  shown  in  all,  including  one 
very  cheap  one  for  marine  engine  work 
without  a  throttle.  The  speed  of  the  mo- 
tor is  controlled  by  the  spark  alone.  A 
new  timer  is  shown,  which  is  similar  to  the 
Lacoste,  but  exhibits  a  few  unimportant 
changes. 

BRISCOE    MANUFACTURING    COMPANY 

at  their  exhibit  in  the  Garden  are  showing 
a  full  line  of  their  popular  radiators,  which 
includes  several  of  special  design.  The 
trend  of  the  manufacturers  is  toward  fit- 
ting their  cars  with  radiators  of  distinctive 
design,  and  the  Briscoe  people  have  met 
this  by  turning  out  a  dozen  or  more  types 
of  flat  tube  construction.  B.  S.  Morley,  of 
Detroit,  who  is  in  charge,  exhibited  a  new 
departure  in  the  way  of  a  front  and  radia- 
tor for  air  cooled  cars.  These  machines 
in  the  past  have  invariably  been  of  freak 
design,  because  the  makers  have  feared  to 
put  a  front  on  that  would  block  the  flow 
of  air  to  the  engine.  In  the  new  radiator, 
which  is  in  appearance  a  duplicate  of  the 
honeycomb  radiator  so  universally  used  in 
water  cooled  cars,  the   flow  of  air  is  not 
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interfered  with,  and  the  appearance  of  the 
car  is  greatly  enhanced.  A  new  flat  fihn 
tube  radiator  is  also  shown.  This  radiator 
will  not  collapse,  and  gives  a  better  and 
quicker  radiation  of  heat 

PARISH  &  BINGHAM  COMPANY, 

of  Cleveland,  Ohio,  have  the  corner  of  the 
balcony  at  the  armory,  and  exhibit  a  full 
line  of  their  well  known  pressed  steel  auto 
frames  and  their  component  parts.  These 
frames  are  said  to  be  the  strongest  made, 
and  are  positively  guaranteed  against  buck- 
ling or  spreading.  They  are  of  cold 
drawn  stock,  cold  pressed,  and  are  made 
under  monster  hydraulic  presses  having 
the  terrific  power  of  6,000  tons.  The 
frames  exhibited  are  all  highly  polished. 
The  company  reports  a  most  excellent 
business,  and  anticipate  a  large  increase 
over  last  year. 

G.    &   J.   TIRE   COMPANY. 

Herbert  Githens,  known  from  coast  to 
coast  as  a  courteous  and  able  salesman, 
presides  at  this  important  exhibit  at  the 
Garden,  and  welcomes  the  friends  and  pa- 
trons of  the  G.  &  J.  people.  A  full  line  of 
1906  tires  are  exhibited.  This,  of  course, 
includes  the  well  known  open  cured 
clincher  tire,  as  well  as  tlie  Dunlop  square 
tread  tire.  A  full  assortment  of  repair 
patches  and  supplies  are  also  shown.  The 
exhibit  is  probably  smaller  than  it  was 
last  year,  owing  to  the  tendency  to  do  away 
with  a  great  variety  of  designs  and  to 
standardize  on  a  few  "tried  and  true"  ones. 
This  exhibit,  like  the  others  on  the  bal- 
cony, is  devoid  of  special  decoration  or 
elaboration  in  the  way  of  stands  for  cases 
for  displaying  goods. 

JONES  SPEEDOMETER  COMPANY. 

This  popular  instrument  is  being  shown 
with  the  1906  improvements.  A  new  ad- 
justable vertical  shaft  connection  is  being 
shown,  by  means  of  which  it  is  possible  to 
attach  the  speedometer  to  either  side  of 
the  car  and  at  any  angle  4esired.  A  new 
signal  operated  by  electricity  for  use  in 
limousine  cars  is  also  shown.  A  series  of 
electric  buttons  in  the  car  are  labeled  right, 
left,  stop,  faster,  slower,  and  when  pressed 
ring  a  bell  attracting  the  driver's  attention, 
while  on  a  dial  on  the  dashboard  a  signal 
light  is  lit  under  a  corresponding  word.  By 
means  of  this  the  movements  of  the  ma- 
chine may  be  controlled  by  the  passenger 
without  inconvenience. 


Book  Review. 

Subject  List  of  Works  on  Heat  and  Heat 
Engines  (excluding  Marine  Engineering) 
in  the  Library  of  the  Patent  Office. — Pub- 
lished by  the  British  Patent  Office,  25  South- 
ampton Buildings,  Chancery  lane,  London, 
W.  C.  Price,  6d. — This  appears  to  be  a 
very  complete  list  of  everything  that  has 
been  published  in  book  and  pamphlet  form 
on  gasoline  and  steam  engines  and  the  re- 
lated branches  of  physical  science.  The  list 
ought  to  be  useful  to  anyone  desirous  of 
making  a  thorough  study  of  any  particular 
branch  included  within  the  scope  of  the  list. 


THE   HORSELESS   AGE. 


New  Vehicles  and  Parts. 


Werner's  Seat  Suspension. 

A  novel  seat  suspension  and  shock  ab- 
sorbing device  has  been  introduced  by  the 
Werner  Car  Improvement  Company,  of 
New  York.  This  device,  which  has  been 
patented  here  and  abroad,  comprises  a 
horizontal  auxiliary  frame,  which  carries 
the  tonneau,  being  pivoted  at  its  forward 
end  to  the  chassis  near  the  centre  of  the 
wheel  base,  in  the  zone  of  minimum  vibra- 
tion, the  rear  part  of  said  frame  being 
yieldingly  supported  by  a  relatively  light 
spring  device  carried  by  the  chassis.  The 
arrangement  is  claimed  to  be  simple,  hid- 
den from  view,  and  can  be  easily  applied 
to  any  open  touring  car.  By  a  somewhat 
different  arrangement  the  device  can  be  ap- 
plied to  limousine  bodies  with  excellent 
results.  Persons  riding  in  a  2  ton  spring 
truck  and  then  in  a  cab  will  at  once  notice 
the  vast  difference  in  comfort,  due  to  the 
difficulty  of  combining  in  one  and  the  same 
spring  the  requisite  strength  and  easy 
riding  qualities.  In  the  new  seat  suspen- 
sion this  difficulty  is  overcome  by  using 
two  separate  springs.  The  upper  spring 
device  supports  only  the  rear  portion  of 
the  body  (weighing  some  600  pounds  at 
the  most,  including  the  occupants).  This 
spring  can  therefore  be  of  very  resilient 
character,   having   the   effect    of   ordinary 
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Sketch  of  A-Z  Radiator. 

into  the  meshes  and  soldering  the  wrcs-  aoi 
the  ends  of  the  tubes  together.  In  this  man- 
ner straight  vertical  passages  from  the  top 
to  the  bottom  collector  are  obtained,  and 
also  straight  horizontal  passages  all  the  way 
across  the  radiator.  The  process  of  manu- 
facture  was  later  modified,  in  that  the  end^ 
of  the  tubes  were  expanded  and  the  tube^ 
soldered  together  directly,  dispensing  wii>. 
the  wires. 

The  Livingston  radiator  is  composed  of 
a  series  of  tubes,  each  tube  made  of  tW''> 
sheets  of  metal  folded  into  a  series  01 
large  and  small  square  corrugations,  the 
small  corrugations  fitting  into  the  large 
corrugations  of  each  sheet.  The  edges  of 
these  sheets  are  swaged  down  to  meet  each 


Werner's  Seat  Suspension. 


carriage  springs.  The  rear  portion  of  the 
whole  loaded  car  (weighing  some  2,000 
pounds)  is  supported  by  the  main  spring, 
which  is  of  a  correspondingly  substantial 
character.  It  should  be  noted  that  the  only 
rigid  connection  existing  between  the  body 
and  the  chassis  is  of  a  pivoti^  character, 
located  in  the  zone  of  minimum  vibration. 


The   Livingston  Cellular  Radiator. 

A  new  cellular  radiator  of  novel  construc- 
tion has  been  placed  upon  the  market  by 
the  A-Z  Company,  of  462  Eleventh  avenue. 
New  York  city.  As  is  well  known,  the 
original  method  of  making  cellular  radiators 
consisted  in  first  making  a  coarse  mesh 
work  of  wire,  and  then  placing  square  tubes 


other,  leaving  the  water  space  in  the  cen- 
tre. The  joint  is  made  by  locking  tlie 
edge  of  one  sheet  over  the  edge  of  the 
other,  thus  employing  the  full  strength 
of  the  metal  to  hold  the  sheets  together 
instead  of  depending  on  solder,  as  here- 
tofore. When  all  these  tiihes  are  assem- 
bled together  side  by  side  they  form  square 
cells  between  them. 

One  of  the  advantages  of  this  form  of 
construction  is  greater  etTiciency,  derived 
by  employing  a  fewer  number  of  tubes 
with  the  greatest  possible  length,  thus  in- 
creasing the  rapidity  of  circulation  through 
each  tube  and  without  retlucing  the  radi- 
ating surface.  The  rapidity  of  circulation 
and  the  strength  of  the  joints  are  the  ad- 
vantages claimed  by  the  manufacturers. 
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The  P.  T.  C.  Power  Tire  Pump. 

Inflation  of  the  big  tires  of  a  touring  car  by 
Tiand  is  a  very  laborious  task,  and  most 
owners  now  fit  some  device  for  employing 
the  engine  power  to  do  the  pumping,  at 
least  if  they  keep  no  hired  driver.  A  rather 
neatly  designed  power  driven  air  pump  for 
tire  inflation  is  made  by  the  Pacific  Tuck- 
ing and  Mailufacturing  Company,  Brook- 
lyn, New  York. 

The  single  cylinder  of  the  pump  and  one- 
half  of  the  crank  chamber  are  an  integral 
iron  casting,  which  is  formed  with  two 
<lownwardly  extending  lugs  B  B,  which  are 
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P.  T.  C.  Air  Pump. 

drilled  at  their  lower  ends  to  receive  the 
rods  C  upon  which  they  are  a  sliding  fit. 
These  rods  are  secured  in  lugs  on  the  base 
•plate  D.  The  rear  lug  B  is  also  drilled  and 
tapped  to  receive  a  butterfly  screw  E,  pro- 
vided with  a  collar  on  each  side  of  the  rear 
lug  on  the  base  D,  by  means  of  which  the 
whole  pump  can  be  moved  along  the  rods  C 
to  bring  the  sole  leather  friction  wheel  F 


into  driving  contact  with  the  flywheel  of  the 
vehicle  engine.  The  valves  of  the  piunp 
are  of  the  spring  pressed  ball  type,  and  are 
arranged  in  the  integral  head  of  the  cyl- 
inder. A  sectional  view  through  the  valve 
box  is  shown  in  the  drawing.  The  air  is 
drawn  in  at  the  bottom  of  the  valve  box 
through  the  valve  at  the  right  and  dis- 
charged through  the  connection  at  the  rear 
of  the  valve  box  on  the  left.  The  piston  is 
fitted  with  two  compression  rings,  as  indi- 
cated, and  is  connected  to  the  crank  by  a 
forged  connecting  rod,  with  separate  cap  at 
the  crank  end,  the  joint  of  the  head  being 
at  an  angle  to  make  the  screws  by  which  the 
head  is  secured  more  accessible  through  the 
opening  covered  by  the  aluminum  cover 
plate  S.  A  small  oiler  H  is  screwed  into 
the  pump  cylinder  on  top.  The  crank  shaft 
is  mounted  in  bronze  bearings  flange-bolted 
to  the  sides  of  the  crank  casing,  which  lat- 
ter is  made  in  two  parts  screwed  together. 
The  base  plate  B  is  provided  with  lugs  by 
which  the  pump  can  be  bolted  down  to  the 
vehicle  frame. 


The  "  Ever  Ready  "  Motor  Starter. 

The  "Ever  Ready"  automatic  starter  is 
designed  to  start  a  gasoline  vehicle  motor 
by  the  power  of  a  coiled  spring,  the  de- 
vice being  thrown  into  operation  by  a  small 
release  pedal.  After  the  engine  has  been 
started,  the  starter  is  automatically  re- 
wound by  it,  and  then  automatically  dis- 
engaged. The  spring  of  the  starter  will 
give  29  complete  revolutions  to  the  shaft 
before  it  is  unwound.  The  releasing  pedal 
by  which  the  starter  is  thrown  into  action 
is  operated  from  the  driver's  seat.  The 
device  is  made  in  two  sizes,  one  suitable 
for  large  and  the  other  for  small  motors. 

The  No.  I  spring  starter  is  suitable  for 
cars  and  boats  of  from  2  to  20  h.  p.,  and 
contains  a  spiral  steel  spring  in  a  dustproof 
steel  casing,  the  head  of  which  is  provided 
with  a  band  clutch  releasing  device  oper- 
ated by  a  small  pedal,  and  permitting  the 
spring  shaft  to  rotate  and  start  the  en- 
gine. As  soon  as  the  engine  has  begun  to 
operate,  pressure  on  the  pedal  is  released. 


whereby  the  spring  clutch  is  locked  station- 
ary. The  engine,  once  started,  automati- 
cally disengages  itself  from  the  starting 
clutch  of  the  starter,  and  as  soon  as  it  has 
attained  a  certain  predetermined  speed 
(which  may  be  varied  between  100  and  300 
r.  p.  m.),  it  automatically  engages,  by 
means  of  a  centrifugal  friction  clutch,  with 
a  winding  ratchet  secured  to  the  shaft  and 
the  inner  end  of  the  spring,  to  rewind  the 
spring.  When  the  spring  is  fully  wound, 
the  winding  ratchet  is  automatically  dis- 
engaged by  means  of  a  screw  actuated 
release. 

The  No.  2  spring  starter  is  intended  for 
cars  of  from  20  to  40  h.  p.,  and  is  pro- 
vided with  two  powerful  spiral  steel  motor 
springs  enclosed  in  a  seamless  steel  drum. 
The  operation  of  this  starter  is  the  same 
as  that  of  No.  i.  This  starter  differs  from 
No.  I,  however,  in  that  it  is  provided  with 
a  sun  and  planet  gear  mechanism  for  re- 
winding the  springs,  this  gear  giving  a  re- 
duction in  speed  of  10  to  i,  and  thus 
relieving  the  engine  of  the  heavy  pull  that 
would  be  required  if  these  heavy  springs 
were  wound  direct.  The  spring  shaft  ro- 
tates in  the  same  direction  as  the  engine 
while  starting  it,  but  in  an  opposite  direc- 
tion when  the  spring  is  rewound,  this  re- 
versal of  motion  being  secured  by  means 
of  the  gearing.  The  casing  and  the  outer 
end  of  the  springs  of  this  starter  are  sta- 
tionary. 

In  case  the  motor  should  fail  to  start, 
owing  to  weak  battery,  poor  carburation. 
etc.,  and  the  starter  becomes  entirely  run 
down  in  the  attempt,  recourse  can  then  be 
had  to  special  means  provided  for  such  a 
contingency,  which  consists  of  a  crank  for 
rewinding  the  starter  through  the  reducing 
gear,  which  requires  only  a  very  small 
effort,  and  does  not  involve  any  danger  ' 
of  injury  from  back  kicks,  etc.  Auto  Im- 
provement Company,  corner  Spring,  Hud- 
son and  Vandam  streets.  New  York  city, 
the  manufacturers,  state  that  it  can  easily 
be  applied  to  almost  any  car,  the  only  re- 
quirement being  that  the  engine  shaft  ex- 
tend from  the  front  bearing  a  sufficient 
length  to  secure  a  half  coupling  to. 


The  "Ever-Ready"   Motor  Starter. 

A,  outside  shell  or  casing;  B.  extension  of  engine  shaft;  C,  coupling  to  allow  for  flexibilty:  D,  starting  clutch  lever  connected  with  pedal  release 
lever  on  the  floor  of  the  automobile  by  wire  cable  or  otherwise;  E,  section  of  starter  spring:  F,  Drake  or  starting  clutch  disc  head  and  band;  G,  cydoid- 
ical  reducing  gear;  H,  starting  ratchet  secured  to  starting  shaft;  I,  starting  pawl  secured  to  brake  or  clutch  head;  J,  internal  gear  and  ratchet  com- 
bined through  which  the  spring  is  rewound  and  locked  by  means  of  pawls  to  the  disc  or  clutch  head;  K,  centrifugal  or  rewinding  clutch;  L,  centrifu- 
gal rewinding  do^s  engaging  with  external  member  of  centrifugal  clutch  M;  N,  front  face  view  of  starter;  O,  holes  for  releasing  pins;  M,  external 
member   of   centrifugal    clutch;    P.    centrifugal   clutch  spring. 
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Cleveland  Vehicle  Traffic 
Ordinance. 

Cleveland,  O. — An  ordinance  regulating 
the  use  of  automobiles  on  the  streets  and 
those  offered  for  hire  or  livery  purposes 
has  been  passed  by  the  city  council.  It 
holds  that  the  operator  of  a  vehicle  shall 
conform  to  and  observe  the  following  road 
rules:  To  drive  in  a  careful  manner;  to 
keep  to  the  right  side  of  the  street,  in  pass- 
ing a  vehicle  always  keep  to  the  left;  slow 
moving  vehicles  to  keep  close  to  the  curb; 
to  be  sure  that  turns  can  be  taken  in  safety; 
in  turning  to  the  right  into  another  street, 
to  stay  as  near  the  right  hand  curve  as 
possible;  not  to  stop  in  a  congested  district 
with  left  side  to  the  curb ;  not  to  take  cross- 
ings or  turns  at  a  greater  speed  than  one- 
half  the  regular  speed  limit;  to  keep  vehi- 
cles at  least  four  feet  from  the  running 
board  or  lowest  step  of  any  street  car,  and 
that  the  driver  of  any  vehicle  shall  stop 
from  a  signal  from  any  police  officer. 


Marion,  Ind. — The  Farmers'  Institute 
has  passed  a  resolution  against  automo- 
biles using  the  highways  and  public  roads. 

New  Orleans,  La. — The  automobile  speed 
law  is  bemg  attacked  in.  the  Supreme  Court 
of  the  State  of  Louisiana  on  the  ground 
that  it  is  unconstitutional. 

Syracuse,  N.  Y. — The  common  council 
has  passed  an  ordinance  placing  a  license 
fee  of  $10  on  each  automobile  used  for 
rental  purposes  in  the  city. 

Syracuse,  N.  Y. — Additional  costs  are 
asked  by  the  defense  in  the  case  of  the 
N.  Y.  Automobile  Company  against  the 
H.  H.  Franklin  Company,  John  Wilkin- 
son, A.  H.  Brown,  et  al. 

San  Diego,  Cal.— E.  J.  O.  Rather  has 
filed  a  suit  for  damages  to  the  amount  of 
$16,281.60  against  A.  S.  Heineman,  of  Los 
Angeles,  for  injuries  sustained  in  an  auto- 
mobile   accident    on    November    25,    1905. 

Columbus,  O. — Tom  Paxton,  representa- 
tive from  Hamilton  County  has,  on  petition 
of  a  number  of  property  holders,  introduced 
a  bill  into  the  general  assembly  to  author- 
ize the  sprinkling  of  roads  with  oil,  the 
expense  to  be  assessed  against  all  the 
property  abutting. 

Detroit,  Mich. — An  ordinance  making  it 
a  misdemeanor,  punishable  by  fine,  for  own- 
ers or  chauffeurs  to  spill  oils  on  the  asphalt 
payments  was  recently  passed.  A  move- 
ment has  been  started  to  have  the  ordinance 
reconsidered,  on  the  ground  that  these  fluids 
cannot  be  stopped  from  dripping. 

Indianapolis,  Ind. — An  answer  has  been 
filed  in  the  United  States  Circuit  Court  by 
the  National  Motor  Vehicle  Company  in  a 
suit  filed  against  them  by  Thos.  J.  Lindsay 
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and  William  Harmon.  It  is  alleged  that 
the  company  has  infringed  on  certain  de- 
vices under  patent  The  defendant  denies 
the  charge. 

Lebanon,  Pa. — Corbin  &  McCurdy,  at- 
torneys for  the  Hartford  Rubber  Com- 
pany, of  Connecticut,  have  brought  an 
action  of  assumpsit  against  the  Lebanon 
Motor  Company.  Siegrist  &  Moyer  will 
appear  for  the  defendants. 

Trenton,  N.  J. — State  Road  Commis- 
sioner Edward  C.  Hutchinson,  of  New 
Jersey,  in  his  report  to  Governor  Stokes, 
says:  "If  high  speed  automobiles  are  to  be 
allowed  on  our  public  highways,  they 
should  be  taxed  in  proportion  to  the  maxi- 
mum speed  of  which  they  are  capable.  The 
automobile  is  a  recognized  means  of  con- 
veyance and  as  such  is  entitled  to  the  use 
of  our  highways,  but  there  are  certain  ap- 
pliances used  upon  them  which  are  detri- 
mental to  our  roads.  They  are  the  ar- 
mored tire,  the  chain  tire  and  the  blower. 
The  damage  done  to  our  macadam  and 
gravel  roads  by  these  appliances  is  so  great 
that  the  question  of  remedy  is  creating 
considerable  agitation  in  every  county  of 
the  State." 


Trade  Literature  Received. 

Earl  Canedy. — Circular  showing  and  tell- 
ing about  the  breech  block  plug. 

The  National  Tank  Company,  Dayton, 
O. — Illustrated  booklet  on  gasoline    tanks. 

The  Peerless  Motor  Car  Company,  Qeve- 
land,  Ohio. — Catalogue  of  1906  Peerless 
models. 

The  Post  &  Lester  Company,  Hartford, 
Conn. — Catalogue  of  chain  tire  grips  for 
automobiles. 

R.  H.  Smith  Manufacturing  Company, 
Springfield,  Mass. — Circular  describing  the 
Springfield  Speedometer. 

Pope  Manufacturing  Company,  Hartford, 
Conn. — Illustrated  booklet  describing  the 
new  Pope-Hartford  cars. 

The  Buick  Automobile  Agency,  541  Tre- 
mont  street,  Boston. — Booklet  containing 
facsimile  testimonial  letters. 

E.  R.  Thomas  Motor  Car  Company,  Buf- 
falo, N.  Y. — Booklet  composed  of  facsimile 
letters  from  Thomas  car  users. 

Automobile  Trade  Credit  Association, 
New  York. — Booklet  containing  constitu- 
tion and  bylaws  of  the  associaition. 

Royal  Motor  Car  Company,  Cleveland. — 
Illustrated  booklet  containing  drawings 
showing  varfous  parts  of  the  Royal  Tourist 
car. 

Janney, .  Steinmetz  &  Co.,  Philadelphia. — 
Pamphlet  and  an  illustrated  discourse  on 
pressed  and  seamless  drawn  steel  special- 
ties. 

Olds  Motor  Works.  Detroit. — Loose  leaf 
specifications  of  the  various  Olds  motor 
commercial  vehicles,  with  a  photograph  of 
each. 

The  Harburg  Tire  Company,  1777  Broad- 
way, New  York  City. — A  card  with  a  cir- 
cular opening  around  which  is  a  table  of 
figures,    which    allows   of    determining   the 
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speed  in  miles  per  minute  that  a  car  trax-e* 
by  placing  the  dial  of  a  watch  back  of  il 

Crouse-Hinds  Company,  Syracuse,  X.  ^  • 
— Circular  of  a  double  ball  contact  comir^ 
tator  and  distributer. 

The  White  Sewihg  Machine  Compai^ 
Qeveland,  Ohio.  —  "The  Incomparabi 
White,"  illustrated  pamphlet  rc^fardin^ 
White  cars. 

Pope  Motor  Car  Company,  IndianapoL' 
Ind. — 1906  catalogue  describing  the  vanc^L- 
models  of  Waverley  electric  pleasure    as!  ^ 
commercial  vehicles. 

The  Gordon  Tank  and  Pump  Compain. 
Dayton,  O. — Booklet  describing  and  illu^ 
trating  their  gasoline  pumps  and  their  ap- 
purtenances. 


Commercial  Vehicle  Notes. 

Three  additional  cars  are  soon  to  be 
placed  in  use  forHhe  carrying  of  mail  be- 
tween Torrance  and  Roswell,  New  Mexico 

Another  commercial  use  for  the  auton*>- 
bile  has  been  discovered  by  the  Philadelphn 
Portable  Store  Company,  who  are  sending 
out  cars  for  the  vending  of  groceries. 

An  automobile  stage  line  for  Montdair, 
N.  J.,  is  now  under  consideration;  it  is  pro- 
posed to  special  stages  for  the  accommoda- 
tion of  school  children  at  a  reduced  fare 

The  Knox  Automobile  Company,  Spring- 
field, have  received  an  order  from  the  Bass 
Rocks  and  Eastern  Point  (Mass.)  ^lotor 
Car  line  for  two  passenger  buses,  each  to 
contain  fifteen  seats. 

An  electric  truck  has  been  built  at  the 
upper  machine  shops  of  the  Railroad  Com- 
pany at  Altoona,  Pa.,  which  will  be  used 
for  transferring  trunks  and  baggage  to  and 
from  the  station  platform. 


N.  A.  A.  M.  Annual  Meeting. 

At  the  sixth  annual  meeting  of  the  Na- 
tional Association  of  Automobile  Manu- 
facturers in  the  Victoria  Hotel  on  Janu- 
ary 17  twenty-eight  active  members  were 
present.  President  E.  H.  Cutler's  report 
showed  the  association  to  be  in  satisfac- 
tory condition,  and  referred  to  the  status 
of  the  industry  generally  as  most  promis- 
ing to  those  whose  affairs  are  conducted 
on  sound  business  principles. 

W.  R.  Innis,  the  treasurer,  showed  a 
balance  of  over  $30,000,  as  compared  with 
$10,000  last  year,  despite  the  fact  thai  the 
association  has  contributed  liberally  to 
road  improvements  and  legislative  funds. 
The  retiring  members  of  the  executive 
committee  were  Windsor  T.  White,  W. 
R.  Innis,  A.  L.  Pope,  C.  C.  Hildebrand 
and  Marcus  T.  Brock.  All  were  re-elect- 
ed except  Mr.  Brock,  in  whose  place  E. 
R.  Thomas,  of  Buffalo,  was  elected. 

Officers  were  re-elected  as  follows: 
President,  E.  H.  Cutler;  first  vice  presi- 
dent, G.  W.  Bennett;  second  vice  presi- 
dent, A.  L.  Pope;  third  vica  president,  S. 
D.  Waldon;  treasurer.  W.  R.  Innis;  sec-  I 
retary,  Percy  Owen,  and  manager,  S.  A. 
Miles. 


Jmnumry  i7»  1906. 


THE   HORSELESS   AGE. 


149 


A  soo<l  roads  mass  meeting  will  be  held 
at  Auburn,  N.  Y.,  on  February  13. 

The  Ideal  Auto  Tire  Company,  Detroit, 
are  putting  a  spring  rubber  tire  on  the  mar- 
ket 

It  is  reported  that  a  large  automobile 
factory  is  soon  to  be  erected  in  New  Or- 
leans. 

Cincinnati  has  advertised  for  six  automo- 
biles to  be  used  by  the  street  celaning  de- 
partment. 

An  automobile  storage  building  will  be 
erected  by  T.  C  Witcomb  pn  Ninth  street, 
Cleveland,  Ohio. 

H.  L.  Brown  has  taken  over  the  business 
of  the  Standard  Automobile  Company,  of 
Pittsburg,   Pa. 

The  Dayton  Electrical  Manufacturing 
Company,  Dayton,  Ohio,  are  enlarging  their 
battery  department. 

The  Hyslop  Body  Company,  Qeveland, 
Ohio,  have  moved  into  their  new  building 
on  Marquette  street. 

The  Michigan  Top  Company  have  moved 
from  Fort  Wayne,  Ind.,  to  15  Duffield 
street,  Detroit,  Mich. 

The  Safety  Storm  Front  Company,  To- 
ledo, Ohio,  will  manufacture  a  patent  storm 
front  for  automobiles. 

The  Electrical  Chemical  Power  Company 
is  being  formed  in  Detroit  to  manufacture 
electric  motor  vehicles. 

The  Auto  Brass  and  Aluminum  Com- 
pany, Flint,  Mich.,  have  decided  to  increase 
their  capital  stock  to  $75,000. 

Statistics  show  that  eighty-nine  licenses 
for  automobiles  were  issued  at  Canton, 
Ohio,  during  the  year  1905. 

The  Rushmore  Lamp  Company  will  soon 
open  a  branch  at  Chicago,  which  will  be 
their  Western   distributing  point. 

Wm.  W.  Pope  &  Sons  will  build  a  garage 
and  shop  at  Stanhope,  N.  J.,  where  they 
will  deal  in  second  hand  machines. 

F.  A.  Ruff,  1 1 50  Fourteenth  street,  De- 
troit, Mich.,  is  about  to  place  a  new  type 
of  pneumatic  tire  on  the  market. 

The   Detroit    Auto    Specialty    Company, 
Detroit,  Mich.,  have  moved  into  their  new 
.    building  at  909  Greenwood  avenue. 

Automobile  trucks  will  be  used  during 
the  coming  year  for  collecting  ashes  in  the 
street  cleaning  department  of  Cincinnati. 

The  Michigan  Automobile  Body  Com- 
pany, 1425  Gratiot  avenue,  Detroit,  last 
week  sustained  a  fire  loss  of  about  $10,000. 
The  Long  Manufacturing  Company,  Chi- 
cago, have  increased  their  capital  to  $100,- 
000,  and  have  built  an  addition  to  their  fac- 
tory. 

The  Croesus  Motor  Car  Company  has 
been  organized  at  Kansas  City,  Mo.  G.  W. 
Curtis  and  W.  L.  Bell  are  members  of  the 
company,  and  it  is  said  that  they  will 
shortly  start    the    manufacture    of    touring 


cars  and  runabouts,  having  engaged  quar- 
ters at  First  and  Main  streets. 

The  Columbus  Automobile  Dealers*  As- 
sociation are  making  preparations  for  a  dis- 
play by  local  dealers,  to  be  given  in  Memo- 
rial Hall. 

Miller  Reese  Hutchison,  of  i  Madison 
avenue,  New  York  city,  have  secured  the 
exclusive  sales  agency  for  Mack  Brothers* 
trucks. 

Percy  F.  Megargel  and  David  M.  Fasset. 
the  transcontinental  motorists,  when  last 
heard  of  were  in  Winslow,  Ariz.,  on  their 
way  East. 

The  Gerber  Carriage  Company,  Pitts- 
burg, Pa.,  announce  that  they  have  com- 
menced the  manufacture  of  bodies  for 
automobiles. 

The  Cleveland  branch  of  the  Hartford 
Rubber  Works  Company  are  now  located 
at  1831  Euclid  avenue,  having  moved  from 
77  Bank  street. 

Blum  Brothers  Company,  Chicago,  are 
making  the  Illinois  eight  cylinder,  four 
cycle,  air  cooled  motor,  with  cylinders  set 
to  fire  at  go**  intervals. 

The  Detroit  Auto  Marine  Company, 
Qeveland,  Ohio,  have  erected  an  addition 
to  their  factory,  and  now  have  an  aggre- 
gate space  of  50,000  square  feet. 

We  have  just  issued  a  lithograph  calen- 
dar for  1906,  which  we  will  be  pleased  to 
send  to  any  of  our  subscribers  or  advertis- 
ers who  have  not  received  one. 

The  Haynes  Automobile  Company,  New 
York  city,  have  leased  the  building  No.  508 
West  Fifty-eighth  street,  to  be  used  as  a 
private  automobile  repair  shop. 

The  Couple-Gear  Freight  Wheel  Com- 
pany, of  Grand  Rapids,  Mich.,  expect  to 
start  the  manufacture  of  heavy  delivery 
trucks  on  or  about  January  22. 

Asa  L.  Goddard  started  on  a  second 
trip  for  the  Automobile  Association  of 
America  for  the  mapping  out  of  good 
roads  on  December  30.  This  trip  was  to 
Connecticut  and  return. 

The  executive  committee  of  the  State 
Highway  Association  met  at  Albany  last 
week  and  formulated  a  plan  for  the  appor- 
tionment of  $47,000,000  of  State  highway 
money  among  the  counties  of  the  State. 

Harry  A.  Williams.  Akron,  Ohio,  in- 
ventor of  a  new  pleasure  car  which  is  run 
without  pneumatic  tires,  is  now  negotiating 
for  the  organization  of  a  company  to  man- 
ufacture his  vehicle. 

The  New  Process  Rawhide  Company, 
Syracuse,  N.  Y.,  manufacturers  of  automo- 
bile gears,  etc.,  have  elected  the  following 
officers :  T.  W.  Meacham,  president ;  T.  G. 
Meacham,  vice  president;  A.  C.  Vosburg, 
secretary  and  treasurer. 

The  Winton  Motor  Carriage  Company, 
Cleveland,  have  leased  a  plot  at  the  north- 
east corner  of  Broadway  and  Seventieth 
street,  New  York  city,  where  they  will  erect 
a  garage  and  salesroom  to  be  used  as  their 
New  York  branch. 

The  Aerocar  Company,  Detroit,  have 
elected  the  following  officers :  Alexander  Y. 
Malcomson.      president      and      treasurer; 


Howard  Anthony,  vice  president,  and  W. 
G.  Morley  secretory.  They  have  temporary 
quarters  at  63  Randolph  street 

The  Holson  Motor  Patents  Company, 
Grand  Rapids,  Mich.,  elected  the  following 
officers  at  its  annual  meeting :  President,  M. 
B.  Church,  Alfred.  Holson  and  Dr.  A.  M. 
Webster,  vice  presidents ;  Wesley  W.  Hyde, 
treasurer,  and  M.  Qay  Church,  secretary. 

The  two  photographs  of  manganese 
bronze  castings  which  appeared  in  the 
article  on  **Foundry  Methods  and  Pro- 
ductions*' in  our  Engineering  Number 
were  furnished  us  by  the  Wm.  Cramp  & 
Sons  Ship  and  Engine  Building  Com- 
pany. 

Owing  to  an  error  in  printing  a  part  of 
the  advertisement  of  the  Light  Manufac- 
turing and  Foundry  Company  in  our  issue 
of  January  10  was  made  to  read  "Our  alu- 
minum alloys  have  a  tensile  strength  equal 
to  that  of  bronze,  with  only  one-third  the 
weight**  It  should  have  been  "Our  alumi- 
num alloys  combine  maximum  strength  with 
minimum  weight" 


New  Incorporations. 

The  Chalfant  Motor  Car  Company,  Lem- 
over,  Pa. — Capital,  $50,000. 

Alexander  Elyea  Company,  Atlanta,  Ga. 
— To  sell  and  repair  automobiles.  Capital, 
$50,000. 

The  Powell-Bacon  Automobile  Com- 
pany, Lincoln,  Neb. — Increased  capital  to 
$100,000. 

The  B.  Webster  Company,  Detroit,  Mich. 
— Capital,  $10,500.  Incorporators,  Benja- 
min Webster,  R.  H.  Mockridge  and  H.  R. 
Mockridge. 

Alpy  Transfer  Company,  New  York 
City. — To  operate  automobile  stages.  Cap- 
ital, $100,000.  Directors,  John  Alpy,  Jenny 
Alpy  and  Felix  Alpy. 

The  Rex  Automobile  Company,  Denver, 
Colo.  —  Capital,  $10,000.  Incorporators, 
Harrison  B.  Robinson,  Lansford  F.  But- 
ler and    Milton  J.  Stair. 

The  Automobile  Wheel  and  Rim  Com- 
pany, Jersey  City,  N.  /. — Capital,  $200,000. 
Incorporators,  Isaac  Hodgson,  F.  C.  Tur- 
ney  and  Edgar  J.  Hodgson. 

Standard  Motor  Car  Company,  Inc.,  San 
Francisco,  Cal. — Capital,  $200,000.  Incor- 
porators, C.  L.  Hugson,  G.  W.  Emmons, 
J.  A.  Stoner,  N.  Cowan  and  J.  J.  Brown. 

The  Palmer  Automobile  Manufacturing 
Company,  Cleveland  Ohio. — Capital,  $50,- 
000.  Incorporators,  C.  Cathcart.  A.  P.  Fisk, 
E.  W.  Savage,  J.  J.  Farell,  H.  Vider  and 
R.   Conrad. 

The  Safety  Storm  Front  Company,  To- 
ledo, Ohio. — To  manufacture  patent  storm 
fronts  for  automobiles.  Capital,  $10,000. 
Incorporators,  A.  H.  Merrell,  John  M.  Or- 
mond,  James  York,  Jr.,  N.  O.  Winter  and 
J.  M.  Reid. 

The  Philadelphia  Portable  Store  Com- 
pany, Trenton,  N.  J. — To  conduct  a  line  of 
automobiles  to  be  used  for  vending  pro- 
visions. Capital.  $150,000.  Incorporators, 
H.  A.  Illman,  Frank  L.  Richardson  and 
Wilfred  B.  Wolcott 
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Club   Notes. 


PITTSBURG    A.    C. 

The  annual  election  of  officers  will  be 
held  this  week  at  the  clubrooms.  The 
question  of  the  club's  securing  a  new  club 
house  will  be  discussed. 

A.  C.  OF  AMERICA. 

The  club  will  hold  its  annual  banquet  at 
the  Hotel  Waldorf-Astoria  on  the  evening 
of  January  20.  Creswell  MacLaughlin  lec- 
tured at  the  club  on  the  evening  of  January 
9  on  "The  Age  We  Live  In." 

COLORAPO  A.  c. 

President  Frank  L.  Bartlett  will  deliver 
three  lectures  before  the  club,  one  at  each 
of  the  January,  February  and  March  meet- 
ings. The  topic  for  the  January  talk  is 
"Ignition." 

BROCKTON    (mass.)    A.    C. 

At  the  annual  meeting  the  following  offi- 
cers were  elected  for  the  coming  year: 
President.  G.  W.  R.  Hill;  vice  president, 
H.  R.  Burbeck;  secretary,  Dr.  Edward 
Bryant;  treasurer,   Albert  Leighton. 

MINNEAPOLIS    A.    C. 

At  the  meeting  last  week  it  was  decided 
that  in  cases  where  any  member  of  the  club 
becomes  involved  in  civil  actions,  the  club 
will  support  the  defendant  as  far  as  pos- 
sible  without   becoming   directly   involved. 

PINE    BLUFF    (ark.)     A.    C. 

The  club  was  organized  last  week  with 
the  following  officers:  President,  Dr.  R.  G. 
Thompson;  vice  president,  J.  M.  Parker; 
-secretary  and  treasurer,  L.  O.  Knox.  The 
club  will  endeavor  to  obtain  better  roads 
in  the  vicinity  of  Pine  Bluff  to  facilitate 
tours  to  other  cities. 

UTICA  A.  c. 

The  officers  elected  at  the  annual  meeting 
of  the  club  last  week  were :  Geo.  A.  Frisbie, 
president;  Robert  McKinnon,  first  vice 
president;  R.  P.  Billings,  second  vice  presi- 
dent; Robert  M.  Hunt,  secretary  and  treas- 
urer; M.  W.  Van  Auken,  director  to  the 
State  Automobile  Association. 

BERKSHIRE   (mASS.)   A.  C. 

The  annual  meeting  of  the  club  was  held 
on  January  10  and  officers  were  elected  as 
follows:  Franklin  Weston,  president;  S.  G. 
Colt,  first  vice  president;  C  F.  Bishop,  sec- 
ond vice  president;  Robert  T.  Parker,  cor- 
responding secretar>';  E.  H.  Kennedy,  sec- 
retary, and  L.  A.  Merchant,  treasurer. 

SYRACUSE  A.   C. 

The  club  has  passed  a  resolution  hostile 
to  toll  roads,  and  will  oppose  the  renewal  of 
the  charter  of  any  toll  road  in  the  vicinity. 
The  following  officers  have  been  elected: 
President,  Willett  L.  Brown;  first  vice 
president,  C.  A.  Benjamin;  second  vice  pres- 
idenl.  H.  W.  Smith;  secretary  and  treas- 
urer. Foreman  Wilkinson. 

CLEVELAND  A.   C 

'^ting  has  been  called  by  the  club  of 
tives  of  the  different  automobile 
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clubs  in  the  State  to  be  held  at  the  club's 
room  on  February  22  at  11  a.  m.,  for  the 
purpose  of  organizing  an  Ohio  division  of 
the  American  Automobile  Association. 

PITTSBURG  A.  C. 

At  a  recent  meeting  the  following  officers 
were  nominated  and  indorsed:  President, 
George  E.  Turner;  W.  L.  Smith,  first  vice 
president ;  W.  M.  Darling,  second  vice  presi- 
dent; C.  M.  Miller,  third  vice  president; 
Paul  Wolf,  secretary;  George  G.  Glass, 
treasurer;  Edward  Kneeland,  E.  J.  Kent 
and  C.  P.  Matheson,  members  of  the  board 
of  governors. 

CINCINNATI    A.    C. 

The  club  has  decided  to  send  delegates  to 
the  State  Good  Roads  Convention,  which 
will  be  held  at  Columbus,  Ohio,  the  latter 
part  of  this  month.  Enactment  of  legislation 
that  will  inaugurate  a  more  progressive  road 
improvement  in  all  parts  of  the  State  is  ex- 
pected. At  the  next  meeting  of  the  club 
spring  runs  will  be  arranged,  and  the  project 
of  erecting  a  clubhouse  will  come  up  for 
final  consideration. 

RHODE  ISLAND  A.  C 

The  annual  banquet  and  election  of  offi- 
cers were  held  at  the  new  clubrooms  on 
Garnet  street  on  the  evening  of  January  3. 
The  following  officers  were  elected:  Presi- 
dent, W.  Penn  Mather;  vice  president,  R. 
Lincoln  Lippitt;  treasurer,  Howard  D. 
Wilcox;  secretary,  Eugene  M.  Swain; 
governors  (for  three  years),  C.  Prescott 
Knight  and  Lowell  Emerson;  (for  one 
year)  Chas.  A.  Russell.  The  constitution 
and  bylaws  were  amended  to  eliminate  the 
office  of  second  vice  president. 


Agency  and  Garage  Notes. 

Geprge  Moore,  Pittsburg,  Pa.,  will  be 
the  local  1906  agent  for  the  Corbin  car. 

The  Maxwell  and  National  cars  are  rep- 
resented in  Indianapolis  by  the  Fisher  Au- 
tomobile Company. 

W.  G.  Richardson,  514  West  145th  street. 
New  York  city,  has  acquired  the  agency 
for  Lane  automobiles  for  this  season. 

The  Troy  and  Albany  Automobile  Ex- 
change will  operate  a  garage  at  the  comer 
of  State  and  Lark  streets,  Albany,  N.  Y. 

During  the  coming  season  the  Hearsey 
Vehicle  Company  will  represent  the  Ram- 
bler and  White  cars  at  Indianapolis,  Ind. 

Wm.  Gilmore,  Broad  and  Race  streets, 
Philadelphia,  has  acquired  the  agency  for 
the  Rochet-Schneider  car  for  the  coming 
season. 

The  Missouri  Valley  Motor  Car  Com- 
pany, Fifteenth  street  and  Troost  avenue. 
Kansas  City,  Mo.,  are  1906  agents  for  the 
White  steamer. 

The  CollingAvood  Garage  Company  have 
leased  the  Weed  property,  at  the  corner 
of  Colling^vood  and  Bancroft  streets, 
Toledo,  Ohio,  where  they  will  erect  a 
garage. 

Sidney  B.  Bowman  Automobile  Com- 
pany, New  York  city,  American  agents  for 
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the  Clement- Bayard  car,  will  move  on  Vjj 
I  into  a  new  four  story  building  at  a^ 
West  Forty-ninth  street 

Orville  Houser  has  opened  a  garage  £ 
Chillicothe.  Ohio. 

Thos.  B.  Dewhurst  and  others  are  to  era 
a  garage  and  repair  shop  in  Lexington,  Kj 

Curtiss  &  Tomlinson,  of  Ansonia,  Coon. 
have  leased  the  new  garage  on  Atwato 
avenue,  Derby. 

A  garage  is  to  be  erected  at  the  corse 
of  Third  and  F  streets,  Marysville,  Ci, 
by  W.  D.  Grow. 

A  branch  of  the  Blomstrom  Motor  Gsj- 
pany,  of  Detroit,  is  to  be  established  ot 
Jefferson  avenue,  Detroit. 

The  Auto  Rapid  Transit  Company,  Li 
Crosse,  Wis.,  are  in  search  of  a  locaaE 
for  the  erectioil  of  a  garage. 

R.  D.  &  C.  O.  Britton,  115  Allyn  strrt 
Hartford,  Conn.,  have  acquired  the  3kUs- 
well-Briscoe  Company's  agency  for  19061 

The  Covey  &  Cook  Motor  Car  Compzr 
Portland,  Ore.,  are  erecting  a  garage  ai  :2 
corner  of  Fifteenth  and  Washington  stitr^ 

The  Homewood  Automobile  Conipcr 
Pittsburg,  Pa.,  have  acquired  the  agesr- 
for  Frayer-Miller  cars  for  the  coming  scr 
son. 

Geo.  C.  Boldt,  of  the  Waldorf-.\stcri 
is  to  erect  a  six-story  garage  at  the  corr 
of  Broadway  and  Sixty-second  street,  Kei 
York. 

George  Monnatt  and  Joseph  Sachcr.  ' 
Canton,  Ohio,  have  purchased  the  garv- 
which  formerly  was  operated  by  S.  F.  B:3- 
kerville. 

Morgan  &  Wright,  Chicago,  will  sor 
establish  a  tire  agency  at  226  Jefferson  a^^ 
nue,  Detroit,  Mich.,  with  J.  W.  Wc-r 
as  manager. 

Goodman  &  Graham,  who  conduct  a  p' 
age  at  143  West  Fifty-first  street  ^^• 
York,  will  soon  move  into  new  quartcri 
at  53  West  Ninety-third  street 

The  Pope  Electric  Auto  Company  b:' 
taken  a  floor  in  a  building  which  is  in  ^' 
qourse  of  erection  at  the  corner  of  I'y^- 
worth  and  Race  streets,  Cincinnati,  Ohio 

Albert  Leuey  and  Minford  Green,  mc 
bers  of  the  Bergen  &  Westside  Automcii' 
Company,  are  erecting  a  garage  at  Bot^ 
vard  and  Jewett  avenue,  Jersey  City,  N 

The  Keystone  Automobile  Compr 
Pittsburg,  Pa.,  and  the  Genesee  Mor- 
Vehicle  Company,  Rochester.  N.  Y.,  tr; 
been  made  1906  agents  for  the  Corbin  a 

H.  L.  Brown,  with  quarters  in  the  gar4^ 
of  the  Hiland  Automobile  Company,  C«-' 
avenue,  Pittsburg,  has  acquired  the  agc^ 
for  the  coming  season  for  Pope-Toledo  a' 

It  is  stated  that  the  Ford  Motor  Car  Or 
pany,  of  Detroit,  have  purchased  propcrttJi 
the  comer  of  Brush  and  Jefferson  avtccti 
upon  which  a  new  salesroom  will  be  crfcin 

The  Standard  Auto  Company.  Df^^ 
will  move  into  their  new  quarters  at  i'' 
comer  of  Woodward  and  Alexandrine  s»« 
nues  on  February  i,  having  added  theA'Jt* 
car  to  the  list  of  cars  they  represent 
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MR.  CARNEGIE  WELL  PLEASED. 


Mr.  Andrew  Carnegie  purchased  a  Winton  Model  K  chassis,  plac- 
ing thereon  a  limousine  body.  After  using  the  car  some  weeks,  Mr. 
Carnegie  writes: 

"I  have  been  twice  to  the  St.  Andrew's  Golf  Links,  and  wish  to 
thank  you  for  sending  -tne  such  a  satisfactory  vehicle.  Auto  K  is 
O.  K.  You  will  hav^  to  get  up  early  in  the  morning  to  beat  your 
chassis  for  1906."        « 


The  reason  that  Mr.  Carnegie  speaks  particularly  of  his  trips  to 
the  St.  Andrew's  Golf  Links  is  that  the  hill  approaching  the  links 
is  so  long,  rugged  and  steep  that  it  is  regarded  in  New  York  as  a 
terror  to  motorists. 

It  has  no  terrors  for  Mr.  Carnegie  and  his  Winton  Model  K. 


MODEL  K  WINTON— Four  vertical,  water-cooled  cylinders. 
Thirty  horse  power  or  more.  Quiet  running.  Abundant  reserve 
power.  Velvety,  non-jar,  non-shock,  non-breakable  transmission. 
Flexible  speed  control.  Shooting  oiler.  Exclusive  Twin  Springs. 
Easy  riding.  And  every  other  feature  that  a  real  high  grade  car 
should  have.     $2,500  f.  o.  b.  Cleveland. 


Volume  I  of  "The  Motor  Car  Dissected"  (limited  edition,  but  free  for  the  asking)  gives  more»"inside  information"  on  automobiles  than 
any  other  book  we  have  ever  read. 


The^    Winton     Motor    Carria 

CUEVEUAIND,   O.,   U.  S.  A. 
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The  Two-Cycle  Principle  Made  Plain. 

EVERYBODY    should    understand    the    two-cycle    principle,  which    has    given    the    Hlmore    Car   its 
motor  prominence. 


MODEL    15 
1906  Four-Cylinder.  Two-Cycle  Elmore. 


A  two-cycle  engine  means  a  constant,  stead}'  application  of  power,  with  no  interval  between  the  impulses. 
The  expansive  force^of  one  explosion  is  only  half-way  through  when  another  begins. 


Two-Cycle  Elmore  Engine. 

Look  at  cylinder  No.  1.     The  piston  of  this  cylinder  is  only  half-way  down,  the  force  of  the  explosion 
is  still  acting  upon  it,  at  the  same  time  that  the  piston  of  cylinder  No.  2  is  just  starting  down  from  another 
explosion,  and  before  the  force  of  the  explosion  of  this  piston  is  exhausted  the  third  cylinder  will  come  into 
action,  then  the  fourth,  and  so  on  as  long  as  gas  is  fed  into  the  cylinder  and  there  is  a  spark  to  fire  it. 
Simple,  isn't  it  ?     But  listen  to  this: 

All  the  inlet  and  exhaust  valves  have  been  eliminated  and  actually  from  18  to  20  parts  on  each  cylinder  have 

been  done  away  with. 
When  actually  fifty  per  cent,  of  the  moving  parts  have  been   eliminated   it  is  only  natural  that  the  cost  of 

operation  and  up-keep  is  reduced  fully  fifty  per  cent.. 
The  constant,  unbroken  application  of  power,  only  to  be  equaled  in  the  four-cycle   by  the  use  of  8   cylinders 
and  16  valves,  and  the  small  cost  of  up-keep  have  made  theTwo-Cycle  Elmore  the  sensation  of  the  moment. 

You  cannot  fully  understand  the  broad  meaning  of  these  points  of  superiority  until  you  have  seen  the  car. 
Send  for  catalog  describing  the  Four-Cylinder,  Two-Cycle  Elmore  at  $2,500  and  the  Three-Cylinder, 

Two-Cycle  Elmore  at  $1,500.      S/iozu  in  Chicago  at  Coliseum, 

BUMORE      MANUFACTURIINQ      COMPANY 

tOOit  Tkmanda  Street,  Glyde,  Ohio. 

Members  Association  Licensed  Automobile  Manufacturers. 
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The  Auto  Shows  from  the  User's 
Standpoint. 

By  Harry  B.  Haines. 
To  the  user  and  to  the  prospective  auto- 
mobile owner  the  Madison  Square  Garden 
and  the  Armory  shows  presented  an  almost 
bewildering  array  of  automobiles  of  all 
types,  prices  and  styles,  and  to  decide  on 
just  what  one  wanted  to  buy  was  at  once 
difficult  and  perplexing. 

Never  before  in  the  history  of  the  auto- 
mobile industry  in  America — if  an  industry 
of  such  recent  birth  can  be  said  to  have  a 
history — has  so  great  a  variety  of  machines, 
accessories,  tires  and  the  other  innumerable 
things  that  go  to  make  up  the  complete  au- 
tomobile, ever  been  offered  for  public  scru- 
tiny. Last  year,  when  two  shows  were  held 
and  neither  conflicted  with  the  other,  it  was 
thought  remarkable  that  such  large  crowds 
attended,  but  this  year  with  both  the  Gar- 
den and  Armory  crowded  to  their  capacity 
morning,  noon  and  night,  it  may  be  seen 
that  interest  in  horseless  vehicles  is  keeping 
pace  with  their  remarkably  swift  develop- 
ment 

Remarkable  as  it  may  seem,  generally 
speaking,  there  were  no  radical  changes 
either  in  style  or  mechanical  construction 
to  be  seen  at  either  of  the  shows,  but,  never- 
theless, despite  the  fact  that  many  of  the 
manufacturers  have  followed  the  lines  of 
last  year  and  the  designs  to  a  great  extent, 
there  are  still  a  large  number  of  minor  im- 
provements in  engine,  ignition  and  trans- 
mission systems,  and,  furthermore,  in  the 
designing  of  bodies,  which  will  contribute 
greatly  to  the  comfort  and  convenience  of 
automobilists. 

BETTER  MATERIALS. 

Pre-eminent  among  the  greater  improve- 
ments made  is  the  use  of  better  and  higher 
priced  materials  in  cars.  Chrome-nickel 
steel,  phosphor  bronze,  high  carbon  steel, 
and  other  such  high  grades  are  replacing 
the  cheaper  metals,  all  of  which  will  mean 
better  and  more  durable  cars  and  greater 
value  to  the  purchaser  for  his  money. 

Despite  the  general  idea  that  last  year's 
terrific  output  would  overstock  the  market 
and  that  a  slump  in  prices  would  occur  this 
year  as  a  consequence,  no  such  condition  of 
affairs  has  materialized.  It  seems,  on  the 
contrary,  that  the  demand  for  a  cheap  car 
is  not  so  persistent  and  that  most  of  the 
manufacturers  have  gone  ahead  to  make  the 
best  possible  car,  regardless  of  cost,  and 
have  fixed  a  price  qn  it  that  will  insure  them 
a  profit.  Cars  ranging  from  $2,500  to  $6,000 
were  common  at  both  shows,  and  there  seems 
to  be  no  difficulty  in  finding  purchasers  for 
the  entire  factory  output  of  these.  The  de- 
mand for  automobiles  of  name  and  reputa- 
tion as  yet  exceeds  the  supply.  How  long 
this  condition  will  remain  is,  of  course, 
problematical,  but  it  was  the  prevailing  one 
at  the  1906  shows. 

In  many  cases  the  manufacturers  have 
allowed  the  old  prices  to  remain,  and  have 
sacrificed  some  of  their  profits  in  turning 
out  higher  grade  cars  and  better  machines. 


The  attention  given  to  detail  and  finish  of 
machinery  parts  is  remarkable,  and  has  oc- 
casioned no  little  comment.  The  American 
cars  of  higher  grade  in  this  respect  were 
equal  to  their  foreign  competitors. 

PREFERENCE  FOR  FOUR  CYLINDERS. 

The  tendency  of  manufacturers  has  been 
toward  the  car  with  the  four  cylinder  mo- 
tor in  front,  the  bevel  gear  drive  with  se- 
lective type  of  change  gears,  the  propeller  or 
shaft  drive  to  a  bevel  gear  axle,  the  float- 
ing rear  axle,  make  and  break  spark  and 
magneto  ignition,  horse  power  from  20  to  40, 
smaller  and  lighter  bodies,  either  limousine 
or  side  entrance  for  touring.  This  is  the 
popular  car  and  the  one  that  is  finding  the 
largest  sale. 

All  along  the  line  there  is  a  demand  for 
the  multiple  cylinder  motor  and  for  more 
horse  power.     Of  course  the  two  cylinder 


it  pays  to  give  more  attention  to  body  finish 
and  detail,  and  many  of  them  have  devised 
small  lockers  and  carrying  compartments 
for  the  use  of  tourists  that  will  add  greatly 
to  their  convenience  and  comfort.  In  some 
of  the  monster  limousines  the  American 
builders  have  rivaled  the  French  makers^ 
and  have  fitted  cars  with  electric  annuncia- 
tors, electric  light,  heating  facilities,  portable 
tables  for  card  playing  and  luncheon  service, 
room  for  small  trunks,  hat  boxes,  manicure 
sets,  mirrors,  combs,  hair  brushes,  whisk 
brooms  and  those  other  things  which  so 
greatly  add  to  one's  comfort  in  touring, 
and  make  the  car  a  small  hotel  on  wheels. 
The  jump  spark  ignition  with  the  old 
time  dry  cells  and  coil  still  remains  in 
vogue  in  the  cheaper  priced  cars,  but  in 
most  of  the  high  grade  touring  cars  the 
make  and  break  spark  is  being  used  with 
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cars  and  the  single  cylinder  runabouts  still 
have  a  market  that  belongs  to  them  alone, 
owing  to  the  price  they  are  sold  at,  but  the 
popular  demand  is  for  a  car  built  on  the 
accepted  French  lines,  with  a  good  looking 
body,  motor  in  the  front  and  the  other  up  to 
date  features  of  1906  design.  The  sale  of 
the  single  cylinder,  single  seated  runabout 
will  no  doubt  fall  off  in  view  of  the  fact  that 
so  many  manufacturers  are  turning  out 
double  and  even  four  cylinder  motors  in 
runabouts  at  but  a  slightly  increased  cost 

COMFORT   AND   LUXURY. 

The  general  desire  to  use  automobiles  for 
family  touring  has  popularized  the  four  and 
six  passenger  car,  and  with  these  selling  at 
from  $2,500  to  $3,500,  with  a  luxurious  lim- 
ousine for  $5,000,  the  demand  bids  fair  to 
continue  for  some  time  to  come. 

It  is  notable  that  the  American  manufac- 
turers have  at  last  awakened  to  the  fact  that 


magneto  ignition.  A  number  still  stick 
to  the  jump  spark  with  storage  batteries 
and  dynamo.  In  several  cars  fitted  with 
jump  spark  ignition  provision  has  been 
made  for  the  installing  of  the  make  and 
break  spark  if  so  desired. 

DRIVING  SYSTEMS. 

Sliding  gears  are  the  favorite  type,  giv- 
ing from  three  to  four  speeds  forward 
and  reverse.  These  are  all  encased  and 
tun  in  oil,  following  the  general  tendency 
of  the  manufacturers  to  have  every  bear- 
ing possible  run  in  oil  and  to  encase  the 
running  parts  first  in  a  steel  pan  and  then 
in  separate  protectors  in  order  to  exclude 
dust,  dirt  and  other  foreign  matter  that 
has  proven  so  destructive  to  machinery 
in  the  past.  The  1906  car  will  excel,  in- 
asmuch as  it  will  be  practically  dust- 
proof,  with  all  bearings  and  gears  run- 
ning in  oil.     The  bevel  gear  drive  will 
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prove  a  great  feature  in  eliminating  chain 
troubles  and  making  the  car  cleaner 
throughout.  Machines  so  equipped  also 
run  smoother  and  with  less  friction  and 
loss  of  power.  The  old  idea  that  none 
but  the  very  light  cars  could  be  equipped 
with  this  type  of  transmission  has  been 
forgotten,  and  some  pretty  heavy  cars 
are  now  turned  out  with  bevel  gear  drive. 
The  floating  rear  axle  is  also  a  prime 
favorite,  and  is  replacing  the  old  type. 
The  Hedgeland  anti-skid  axle,  by  means 
of  which  the  same  driving  power  is  trans- 
mitted to  both  wheels  and  one  wheel  can- 
not drive  faster  than  the  other,  as  is  the 
case  with  the  present  differential,  is  prov- 
ing a  favorite  and  promises  to  revolution- 
ize axle  construction. 

LUBRICATION  IMPROVEMENTS. 

Greater  care  has  been  taken  to  perfect 
lubrication  systems,,  and  the  result  is  that 
these  systems  have  been  brought  to  a 
higher  state  of  perfection  than  ever  be- 
fore known.  It  is  safe  to  say  that  this 
year  will  see  less  lubrication  trouble  than 
Jias  any  in  the  past,  with  a  corresponding 
decrease  in  burned  out  bearings  and 
scored  and  cut  cylinders.  Precision  oil- 
ers, positive  splash  lubrication  and  sight 
feed  oilers  have  all  been  improved,  and 
the  old  and  unreliable  lubrication  meth- 
ods have  been  -discarded.  Every  precau- 
tion has  been  taken  by  the  manufacturers 
to  see  that  the  oil  gets  to  the  bearings 
and  does  its  intended  work.  In  a  number 
of  cars  the  oil  is  kept  in  dustproof  tanks, 
and  after  being  used  is  allowed  to  drip 
back  into  the  original  supply  tank 
through  a  strainer  and  is  used  over  and 
over  again,  which  results  in  economy  in 
•oil  consumption. 

Carburetors  have  been  greatly  im- 
proved, and  a  large  number  of  new  ones 
have  made  their  appearance.  It  has  been 
the  general  idea  to  secure  a  carburetor 
jthat  would  deliver  a  proper  mixture  to 
the  cylinders  at  every  temperature  and 
under  all  weather  conditions,  and  this  has 
been  accomplished.  It  is  also  maintained 
that  the  1906  carburetors  will  be  simpler 
and  more  flexible,  efficient  and  econom- 
ical than  ever  before. 

Another  indication  that  the  manufac- 
turers are  beginning  to  consider  the  cost 
of  upkeep  and  to  look  out  for  the  cus- 
tomei*'s  interest  is  ,the  fact  that  a  large 
number  of  them  are  casting  their  cylin- 
ders separately.  While  this  is  no  better 
for  actual  service,  it  is  likely  to  result  in 
a  great  saving  in  price  in  the  event  of  a 
<:ylinder  cracking,  becoming  scored  or  in 
any  other  way  put  out  of  commission.  Tn 
the  past  it  has  often  been  necessary  to 
buy  two  new  cylinders  to  replace  one  old 
one,  but  this  year  the  owner  who  has  the 
misfortune  to  put  a  cylinder  out  of  com- 
mission will  be  able  to  buy  a  single  one 
to  replace  it  at  a  cost  of  from  $25  to  $30. 

SEAT  STARTING. 

The  effort  to  get  rid  of  the  starting  han- 
with  its  ever  dangerous  back  kick,  has 
met  with  as  much  success  as  was  an- 


ticipated. -A  number  of  devices  for  start- 
ing from  the  seat  have  made  their  ap- 
pearance, and  will  undoubtedly  be  widely 
used  during  the  coming  year.  Most  of 
the  manufacturers  of  four  cylinder  cars 
maintain  that  their  engines  will  hold  com- 
pression for  twenty-four  hours,  and  start 
after  that  length  of  time  from  the  seat  by 
simply  moving  the  spark  lever,  and  that 
this  meets  the  public  demand  to  a  certain 
extent  in  this  direction. 

The  six  cylinder  cars,  although  new 
and  interesting,  are  not  attracting  the 
attention  that  it  was  believed  they  would. 
The  claims  that  motors  of  this  type  are 
more  flexible,  give  greater  power  and 
speed  and  run  smoother  have  all  been 
proven,  but  the  general  public  still  cling 
with  affection  and  regard  to  the  four  cyl- 
inder type,  and  for  the  greater  part  seem 
to  have  arrived  at  the  conclusion  that  the 
four  cylinder  will  do  the  work  well 
enough,  and  is  good  enough  for  them. 
They  also  feel  that  complications  enough 
can  be  tied  up  in  four  cylinders  without 
tacking  two  more  on. 

TWO  CYCLE  ENGINES. 

The  popularity  of  the  once  despised 
two  cycle  engine  has  developed  wonder- 
fully this  year,  and  this  type  is  now  the 
centre  of  attraction  and  is  receiving  the 
public  attention  that  it  merits.  A  four 
cylinder,  two  cycle  engine  is  claimed  to 
be  equal  to  an  eight  cylinder,  four  cycle 
one,  with  less  than  half  the  complications. 
The  Elmore  Company  state  that  they 
have  sold  their  factory  output  to  their 
agents  alone,  and  the  other  manufactur- 
ers who  have  turned  their  attention  to 
this  type  report  that  the  public  interest 
has  been  phenomenal  and  has  far  exceed- 
ed their  fondest  hopes.  There  is  no 
doubt  of  the  fact  that  the  two  cycle  en- 
gine will  enjoy  a  great  sale  and  boom  during 
the  next  year  or  two.  Its  simplicity,  econ- 
omy and  flexibility  recommend  it  to  the 
public. 

TIRE   SITUATION. 

The  tire  situation  is  also  another  inter- 
esting one,  and  a  large  number  of  non- 
skid  tires  have  made  their  appearance. 
The  manufacturers  have  at  last  realized 
that  it  is  time  to  give  some  attention  to 
the  dangers  of  skidding.  Seventy-five 
per  cent,  of  all  auto  accidents  are  laid  to 
the  credit  of  the  skid,  and  all  sorts  of 
shoes,  tire  covers  and  chains  are  to  be 
had  to  insure  keeping  a  car  under  con- 
trol on  slippery  asphalt  or  muddy  roads. 
Finding  it  impossible  to  turn  out  a  satis- 
factory puncture  proof  tire,  the  next 
effort  has  been  to  find  a  tire  that  would 
be  easily  taken  off  when  it  i^  necessary 
to  repair  a  tire.  A  large  number  of  these 
quickly  detached  rims  are  being  offered, 
and  the  claim  is  also  made  that  tires  of 
1906  will  not  creep  or  rim  cut  and  will 
give  better  service  in  all  lines. 

Altogether  the  situation  may  be 
summed  up  in  a  general  refinement  of 
lines,  the  universal  adoption  of  the  side 


entrance  body,  the  appearance  of  the 
cheap  four  cylinder  and  the  perfection  oi 
the  higher  priced  one,  the  debut  of  the 
four  cylinder,  two  cycle  motor  and  the  six 
cylinder,  four  cycle  motor,  handsomer 
bodies,  more  luxurious  upholstering  and 
fittings,  simpler  cars,  stronger  frames, 
axles  and  transmissions,  dust  and  mud 
proof  cars,  cars  of  better  material,  of  im- 
proved ignition  and  of  stronger  tires,  and 
cars  that  challenge  the  world  as  the  par 
excellence  of  American  manufacture. 

The  auto  shows  of  1906,  two  of  them, 
showing  licensed  and  unlicensed  cars, 
foreign  and  domestic,  commercial  ve- 
hicles and  a  most  complete  line  of  parts 
and  accessories,  will  go  down  in  history 
as  the  greatest  exhibitions  of  their  kind 
the  world  has  ever  seen,  and  this  year 
will  witness  more  automobiles  on  the 
roads,  running  more  of  the  time  aiid  run- 
ning better  than  ever  before  in  the  his- 
tory of  the  industry.  And  this  is  only 
the  starting  point  for  the  future  great- 
ness of  the  automobile  business. 


The  Shows  Portray  Progress. 

By  Thos.  J.  Fay,  E.  R 
To  the  critical  eye,  the  beautiful  lines  of 
the  body  makers'  creation,  and  a  display  of 
color  smoothed  down  to  a  piano  finish,  have 
absolutely  no  bearing  upon  the  progress 
looked  for  by  the  automobile  builder  or  the 
class  of  purchasers  whose  experience  ex- 
tends beyond  their  first  car.  This  year's 
show  is  a  positive  revelation  to  the  expert 
in  a  hundred  ways,  and  an  indication  that 
time  in  the  hands  of  American  genius  is  aE 
that  is  necessary  to  effect  the  supremacy  of 
American  industrial  methods. 

Casting  about  looking  for  any  indication 
of  retrogression  in  the  motor  car  industry, 
as  it  stands  today,  is  as  hopeless  as  finding 
a  needle  in  a  hay  stack ;  for  aside  from  the 
cost  of  the  products  represented,  the  design 
features  almost  without  exception  are  eqaa) 
to  the  highest  expectations.  There  are  some 
tendencies,  however,  rather  too  hysterical  to 
be  commended,  and  some  of  the  products 
must  have  been  hastily  redesigned  after 
knowing,  or  better  yet,  discovering  what 
were  to  be  the  1906  features  of  certain  of 
the  foreign  cars.  These  evidences  were 
only  too  obvious,  for  in  places  requiring  the 
use  of  steel,  of  a  substantial  quality,  bronze 
castings  were  substituted — ^bronze  castings 
may  be  had  quickly — and  it  is  feared  other 
quick  methods  not  so  easily  detected  war 
taken  advantage  of. 

THE  DESIGNER  IN  EVIDENCE. 

This  year's  products,  as  shown  at  the 
Garden  and  Armory,  bring  out  in  a  striking 
manner  the  advance  made  in  one  single  year, 
an  advance  indeed  so  marvelous  as  to  be 
wondered  at.  Taking  the  cars  at  the  Garden 
for  illustration — upward  of  150  cars  in  ail- 
but  few  of  them  show  the  glaring  fatilts  of 
last  year,  whereas  all  of  them  exhibit  tbe 
positive  earmarks  of  the  designer's  pencil 
In  last  year's  products  the  slipshod  methods 
of  attaching  accessories  and  the  profuse  use 
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•ooked  rods,  links  and  levers,  onJy  too 

ly  emphasized  the  entire  absence  of  de- 

In   the   products  of  this  year,  taken 

whole,  the  levers  and  links  are  nicely 
fned,  neatly  finished,  and  have  a  place, 
connecting  members  are  straight,  take 

strains  in  a  straight  line,  and  look  as 
ey  surely  will  perform  the  service  for 
h  they  are  intended 
lat  the  question  of  material  has  received 
ast  amount  of  needed  attention  is 
ced  from  the  fact  that  both  foreign  and 
irican  steelmongers  are  displaying  their 
5S  in  an  elaborate  and  justifiable  way— 
5S,  indeed,  of  a  very  superior  nature 
t  in  accord  with  automobile  require- 
ts. 

MOTORS. 

aking  up  the  types  of  cars  as  they  are 
layed,  the  four  cylinder,  four  cycle,  ver- 
front  motors  are  supreme.  Most  of 
1  are  water  cooled,  and  all  of  them  look 
thy.  The  air  cooled  motors  were  well 
esented,  and  showed  a  high  order  of 
nuity  in  design  and  construction, 
he  attempts  to  solve  the  ignition  prob- 
seem  to  be  settling  down  to  the  use  of 
ble  systems,  with  a  battery  and  mag- 
>  as  the  sources  of  electrical  supply. 

CARBURETORS. 

'he  question  of  carburation  is  one  yet 
be  disposed  of  satisfactorily.  All  who 
re  willing  to  discuss  the  matter  away 
m  a  purely  trade  atmosphere  seemed 
agree  that  we  do  not  now  fully  appre- 
te  what  the  needs  of  the  gasoline  mo- 

in  this  particular  are.  There  is  some 
ic  of  resorting  to  the  use  of  multiple 
czles,  as  was  done  by  one  foreign  com- 
ly,  but  it  is  the  consensus  of  opinion 
t  that  departure  is  more  of  the  nature  of 
lovelty  lacking  extraordinary  merit  It 
;s  seem,  though,  as  if  there  is  some 
at  in  the  multiple  nozzle  cocoanut. 
tomatic  carburetors  were  sprinkled 
ong  the  exhibits  in  sufficient  quantity 
be  noteworthy,  and  in  the  case  of  one 

two  exhibitors  the  carburetor  ques- 
n  seems  to  have  assumed  a  somewhat 
usual  importance. 

Strange  to  say  wheels  are  not  very 
ich  advanced  in  quality.     Indeed,  our 

I  friend,  the  machine  made  wheel,  is 

II  with  us,  with  scarcely  any  attempt  at 
iguise. 

Steel  castings  for  important  parts  are 
tispicuous  by  their  absence,  and  die 
rgings  have  evidently  taken  their 
ices,  which,  in  the  judgment  of  the 
iter,  is  a  step  in  the  right  direction. 
Axles  in  some  cases  are  made  of  spe- 
ll alloy  steel  or  of  puddled  iron.  In 
e  or  two  instances  manganese  bronze 
stings  are  exhibited,  and  there  is  a  very 
rge  decrease  in  the  use  of  steel  cast- 
as. Some  axles  are  of  I  section,  but 
ost  of  them  are  of  the  octagon  section, 
rged  in  the  block.  'In  this  connection 
may  not  be  out  of  place  to  say  that  of 
t  axles  now  in  use  the  ones  likely  to 
ove  troublesome  are  those  with  welds, 
id  this  point  is  vastly  more  important 


than  the  question  of  "section."  Indeed, 
an  I  section  weld  will  fail  just  as  readily 
as  a  welded  octagon,  square  or  oval  sec- 
tion. 

Side  frames,  as  they  were  found  at  the 
show,  are  mostly  of  the  cold  pressed, 
mild  steel  variety,  with  a  sprinkling  here 
and  there  of  special  flange  steel  products, 
not  to  mention  one  or  two  cases  in  which 
nickel-chrome  steel  is  used  and  some 
"foreign  nickel-chrome  steel  side  frames. 
There  is  general  talk  of  the  development 
of  nickel  steel  stock  for  side  frames  on 
the  part  of  some  designers.  The  idea  is 
receiving  the  support  of  the  foremost 
companies,  and  it  is  safe  to  predict  a  con- 
siderable advance  of  this  project  during 
the  coming  year.  It  is  also  proposed  to 
treat  side  frame  stock  in  such  a  way  as 
to  eliminate  "sag." 

Universal  joints  are  abhorred  by  mak- 
ers of  high  grade  cars,  even  if  some  of 
the  makers  do  use  them,  while  customers 
look  upon  universal  joints  as  a  source 
of  trouble.  On  the  other  hand,  it  would 
seem  that  machinery  set  upon  a  frame 
that  sags  a  quarter  of  an  inch,  or  even 
more,  must  be  affected  thereby  in  a  harmful 
way. 

Crank  shafts  for  motors  in  many  nota- 
ble instances  are  of  nickel-chrome  steel, 
and  few  are  of  nickel  steel.  Carbon  steel, 
though  well  represented,  is  not  being 
bragged  about.  It  is  believed  the  mak- 
ers now  using  carbon  steel  in  crank 
shafts  will  have  to  change  to  nickel- 
chrome  steel,  or  at  least  to  nickel  steel, 
to  keep  in  the  procession. 

The  other  details  of  motors  in  general  are 
vastly  improved  over  last  year.  Valves,  for 
instance,  are  larger;  direct  valve  lifts  more 
numerous,  automatic  inlet  valves  almost  ex- 
tinct, and  valves  are  almost  invariably  of 
some  special  valve  stock.  Tool  steel  is  al- 
most wholly  out  of  use,  and  bronze  for 
connecting  rods  is  seldom  to  be  found.  Cyl- 
inder castings  are  universally  good  this 
year,  whereas  last  year  to  procure  truly 
good  cylinder  castings  in  America  was  a 
hard  proposition. 

It  might  also  be  said  about  motors  that 
the  water  pumps  and  piping  are  altogether 
better,  larger,  more  direct,  lighter  and  more 
substantial.  ( 

CHANGE  SPEED  GEARS. 

Transmissions,  while  representing'  very 
largely  the  sliding  gear  types,  are  smaller, 
lighter  and  stronger.  A  few  examples  of 
the  planetary  principle  still  remain,  notably 
on  small  cars  and  on  one  quite  large  truck, 
but  in  this  case  the  nickel-chrome  steel,  ac- 
curately made  gears  used  indicate  ample 
strength.  There  is  a  large  increase  in  the 
number  of  cars  employing  the  "selective 
system"  of  sliding  gears,  and  a  general 
trend  toward  "direct  on  the  high."  Never- 
theless, the  "successive  system"  of  sliding 
g^ars  is  still  much  used,  and  for  simplicity 
has  much  to  commend  it.  The  electro-mag- 
netic clutch  system  is  used  on  one  truck, 
and  as  it  works  automatically  should  be 
taken  into  account. 


Aluminum  casings  for  sliding  gear  trans- 
missions, as  well  as  crank  cases  for  motors, 
are  almost  universally  employed,  and  there 
is  every  reason  for  believing  that  aluminum 
alloys  are  with  us  to  stay.  A  single  year 
has  witnessed  the  doubling  of  the  strength 
of  aluminum  alloys,  with  every  chance  of  a 
further  substantial  advance  in  the  near  fu- 
ture. Moreover,  designs  are  more  perfect, 
and  the  laws  governing  the  casting  of  alu- 
minum are  more  completely  Understood. 

Ball  bearings  are  in  evidence  even  in 
crank  shafts,  and  almost  to  the  exclusion  of 
plain  bearings  in  gear  cases  and  other 
places  of  importance,  such  as  differential 
shafts.  Cardan  shafts,  axles,  knuckles,  etc 
Roller  bearings  are  also  plentiful. 

Before  departing  from  the  question  of 
transmission  gears  it  may  not  be  out  of 
place  to  emphasize  that  there  is  a  marked 
tendency  to  employ  bevel  gears.  In  the  old 
days  bevel  gears  were  looked  upon  with 
disfavor,  but  they  were  not  accurately  fash- 
ioned, and  on  that  account  were  very  trou- 
blesome. Motor  car  practice  has  tended 
toward  the  perfection  of  the  process,  and 
as  a  result  the  noiseless  qualities  of  bevel 
gears  may  be  taken  advantage  of.  In  sev- 
eral examples  of  "direct  on  the  high"  a 
bevel  gear  set  is  employed  for  both  the 
main  and  second  shafts  resulting  in  com- 
pactness and  a  reduction  in  the  total 
weight  of  the  transmission. 

It  seems  the  trend  is  toward  a  coarser 
pitch  for  gears  than  heretofore  used,  and 
furthermore  the  face  dimensions  are  in- 
creasing as  a  rule.  In  other  words,  in  the 
process  of  standardizing  cars,  strength  and 
lasting  qualities  are  factors  that  designers 
are  taking  into  account. 

BRAKES    AND    SPRINGS. 

Brakes  have  received  their  full  share 
of  attention,  and  a  very  decided  tendency 
is  shown  toward  the  use  of  double  differ- 
ential brakes  as  well  as  the  usual  emer- 
gency brakes,  while  in  some  cases  differ- 
ential ratchet  "sprags"  are  employed,  and 
there  are  one  or  two  examples  in  which 
double  emergency  brakes  are  to  be  found. 
Brake  bands  are  less  clumsy  and  more 
direct  acting  than  heretofore.  Moreover, 
brake  shoes  are  made  of  better  material 
and  are  more  securely  attached.  Cast 
iron  seems  to  be  the  favored  material  for 
brake  shoes,  but  rolled  sheet  copper  is 
superior  and  will  be  found  on  fine  cars 
at  both  the  Garden  and  Armory. 

Springs,  like  every  other  part  of  the 
motor  car  exposed  to  view,  have  under- 
gone changes  of  a  very  radical  nature. 
Some  cars  have  rear  springs,  as  follows: 
Chord  leftgth,  54  inches;  bow,  5  inches; 
width  of  leaves,  2  inches;  thickness  of 
leaves,  %  inch  (tapered);  number  of 
leaves,  9.  Other  cars  have  springs 
somewhat  shorter,  and  the  range  of 
length  might  be  fixed  between  46  to  54 
inches,  but  nearly  all  cars  have  spring 
widths  of  about  2  inches.  The  number  of 
leaves  ranges  between  six  and  twelve  for 
rear  springs,  and  between  six  and  eight 
for  front  springs,  but  front  springs  are 
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shorter,  even  down  to  36  inches,  while 
the  width  of  front  springs  seems  to  be 
nearly  i^  inches  in  most  cases.  All  of  the 
above  figures  are  for  semi-elliptic  springs. 
Full  elliptic  springs  are  coming  into 
vogue,  and  of  the  cars  on  view  a  consid- 
erable number  are  fitted  with  them.  Plat- 
form springs  are  used  in  a  few  instances. 

BODIES. 

The  body  maker's  art  is  much  in  evi- 
dence this  y%ar,  but  bodies  are  by  far  too 
heavy.  Indeed,  in  this  connection  'tis 
fair  to  say  a  revision  should  be  in  order. 
As  a  matter  of  fact,  some  of  the  bodies 
exposed  to  view  have  wood  enough  in 
their  framing  to  build  the  frame  of  a 
garage  of  respectable  dimensions,  even  in 
the  hands  of  a  novice.  On  the  whole, 
body  work  is  of  a  high  order,  with  much 
less  likelihood  for  needed  body  repairs  than 
was  the  case  last  year. 

Tires  are  still  small  than  they  should 
be  from  the  maintenance  point  of  view, 
and  it  is  believed  wheel  diameters  on  the 
whole  are  great  enough  to  satisfy  the  con- 
ditions under  which  cars  must  serve.  True, 
the  standard  touring  cars  have  rear  tires 
920x120  millimeters,  with  front  tires  910X 
90  millimeters  or  inches  equivalent,  but 
the  number  of  cars  using  30  inch  diam- 
eter wheels  are  by  far  too  numerous. 

The  smaller  sizes  of  bodies  will  nicely 
accommodate  five  passengers,  while  the 
larger  sizes  are  found  on  the  most  luxurious 
creations.  The  wheel  base  dimensions  for 
touring  cars  range  between  92  and  124  inch- 
es, as  they  are  now  exhibited.  The  lowest 
dimension  stated  is  too  short,  while  the 
highest  dimension  given  is  as  faulty  the 
other  way. 

The  tread  of  wheels  ranges  between  52 
and  57  inches,  but  should  be  54  inches  if 
car  tracks  are  taken  into  account  The 
cars  having  the  maximum  tread  stated  are 
ma4e  that  way,  because  the  construction 
does  not  admit  of  a  reduction. 

COMMERCIAL  VEHICLES. 

Commercial  vehicles  took  a  long  stride 
this  year,  and  the  electric  truck  is  still  very 
much  in  evidence.  The  battery  problem  is 
still  with  us,  although  there  is  promise  of 
a  decided  improvement,  and  the  gasoline 
truck  or  delivery  wagon,  as  the  case  may  be, 
is  a  factor  in  the  commercial  wagon  situ- 
ation no  longer  to  be  sniffed  at  by  Johnny 
Skeptical  or  the  merchant  who  wants  re- 
sults. It  is  now  possible  to  purchase 
trucks  and  delivery  wagons  at  fair  prices, 
vehicles  capable  of  competing  successfully 
with  animal  power,  even  though  skilled  at- 
tendants are  still  at  a  premium. 


On  Friday,  December  29,  the  Berlin  po- 
lice authorities  passed  for  traffic  a  number 
of  new  motor  cabs,  built  on  the  pattern  of 
London  cabs  by  the  Internationale  Auto- 
mobil-Zentrale.  They  are  elegantly  and 
comfortably  fitted  up.  A  simple  arrange- 
ment enables  the  fare  to  close  or  half 
open  the  cab,  according  to  the  state  of  the 
weather  and*  his  own  inclinations,  and  this 
is  likely  to  secure  increased  popularity. 


Gearing  at  the  Shows. 

By  Dempster  M.  Smith. 

The  radical  innovations  in  change  speed 
gearing,  as  revealed  by  the  New  York 
shows  of  1906,  may  be  disposed  of  in  a  very 
few  words — there  are  none.  This  state- 
ment is  based  on  an  examination  of  every 
leading  make  of  car  on  the  main  floors  of 
the  Armory  and  Madison  Square  Garden. 
It  is  practically  impossible  in  the  limited 
duration  of  the  exhibition,  in  view  of  the 
considerable  amount  of  time  required  to 
properly  study  each  vehicle,  to  make  asser- 
tions which  shall  be  true  in  every  instance. 
It  can  be  stated,  however,  that  every  car 
examined  shows  either  a  continuation  of 
the  principles  embodied  in  the  last  year's 
model,  or  a  tendency  toward  more  conven- 
tional constructions. 

THE    methods    of   TRANSMITTING    POWER 

from  the  motor  to  the  driven  wheels,  and 
for  changing  the  relative  speeds  of  the 
two,  which  are  represented  in  sufficient 
numbers  to  justify  attention,  may  be  classi- 
fied as  follows: 

GEARING. 

Systems : 

1.  Positive  (through  toothed  gears) — 

A.  Sliding  gear;  operated  by 

A*  Direct  method. 
A"  Selective  method. 

B.  Constantly    meshed    gears    (indi- 

vidual clutch  system)  : 
B^  Shaft  and  countershaft  (spur 

gears). 
B"  Planetary. 

2.  Frictional  (frictional  discs). 

3.  Combination  (combined  frictional  and 

positive). 

the   INCREASED   USE  OF   THE   SLIDING  GEAR 

is  probably  the  most  notable  feature  of  the 
shows.  In  point  of  numbers,  today  it 
reigns  supreme,  with  all  other  forms  in  an 
apparently  hopeless  minority.  It  was 
stated  by  the  writer  in  the  Engineering 
Number  that  the  sliding  transmission  was 
being  adopted  on  many  of  the  new  cars. 
Had  the  statement  been  made  of  all  new 
models  it  would  have  been  a  more  cor- 
rect prediction.  No  instance  was  noted  of 
the  abandonment  of  the  sliding  form  in 
favor  of  the  individual  clutch  or  planetary 
system.  The  converts  have  all  come  from 
the  latter  classes.  Among  these  are  the 
Knox,  Matheson  and  Haynes,  and  the  Olds 
and  Rambler  (new  models).  The  change 
is  made  the  more  noticeable  by  this  year's 
prominence  of  the  large,  high  powered  car. 
The  runabouts  are  put  in  the  backs  of  the 
stands,  and  nobody  seems  to  miss  them. 
Since  these  little  fellows  are  practically  the 
only  ones  on  which  the  planetary  gear  is 
retained,  the  reader  may  easily  appreciate 
the  predominance  of  the  sliding  system. 

SELECTIVE  CONTROL. 

The  word  "direct**  is  here  used  to 
briefly  designate  the  sliding  gear  having  a 
single  shifting  group,  and  the  method  of 
control  used  with  this  type,  consisting  of  a 
lever  having  forward  and  back  movement 
only,   as   distinguished   from   the   selective 


system,   employing  two    or    mor«  i, 
groups  and   a  lever    having  mo?«Qc 
two  directions.     The   number  oi  gs 
these  two  types  has  not  been  tabulc: 
the  writer,  but  the  direct  system  is  be 
to  be  still  in  the  majority,  esptoi^ 
American  cars.    The  selective  systear 
however,  made  a  great  gain,  and  it  j  * 
prominent    A  number  of  sclectivdj  . 
ated  gears  of   1906  models  have  ah$ 
been  completely  described  in  Thi  3s 
LESS  Age,  and  they  are  fairly  rq)r8e3: 
of  the  system. 

Whether  the  selective  system  h 
creased  in  numbers  because  of  an  it. 
expressed  preference  for  it  on  thcpt' 
American ,  users,  or  simply  as  a  res- 
the  present  wholesale  adoption  of  t3r 
ideas,  cannot  be  determined.  It  pensc* 
use  of  a  smaller  gear  box  than  tht«^ 
method,  but  compels  the  provision  (^« 
additional  parts,  frequently  of  a  vey 
plicated  nature,  and  imposes  upon  tbf  r 
ator  a  manner  of  control  which  is 
tainly  illogical  and  complex.  By  tkff 
method  it  is  not  possible  to  shift  frwi 
specified  gear  to  any  other  by  simplj* 
ing  the  lever  forward  or  back  a  acl 
distance.  Instead,  the  lever  must  x 
many  cases  (first),  moved  forward  of  fi| 
to  the  cross  slot  in  the  "H"  sector;  "• 
ond),  shifted  sideways  through  tiKS" 
slot;  taking  care  to  stop  opposite  the  ??| 
longitudinal  slot,  and  (third),  movej" 
ward  or  backward  in  the  new  slot,  ofto 
a  direction  opposite  to  the  first 

The  physical  effort  required  to  cb  ^ 
may  be  negligible,  but  the  three  9^ 
operations  obviously  impose  as  ^ 
mental  processes  upon  the  operator  i 
make  the  liability  to  mistakes  three  rr 
as  great  as  in  the  direct  system.  It 
not  be  disputed  that,  other  things  ^^ 
equal,  the  simplest  control  system  i^  ^ 
best  In  view  of  its  complexity,  bKk 
structure  and  method  of  operation,  id 
only  slight  advantage  in  reducing  the  s 
and  weight  of  the  gear  structure  proper 
is  fair  to  suppose  that  the  rise  of  the  1 
lective  system  in  this  country  is  only  ^ 
porary,  and  principally  due  to  the 
ing  of  "fashion,"  which,  in  the  autooK* 
industry,  as  in  millinery,  is  now  dicia^™ 
Paris. 

THE  DIRECT  METHOD 

of  control  is  still  apparently  in  the  n 
and  should  be  considered  most  typic^ 
the  American  sliding  gear.  It  requires^ 
a  straight  forward  and  back  motion  01 
controlling  lever,  and  enables  the  coon 
tions  between  the  lever  and  the  sli* 
member  to  be  very  simple  and  direct  H^ 
tofore  a  great  majority  of  sliding  tP^ 
both  systems  have  been  so  designc<^  * 
one  or  more  sets  of  gears  run  in  mesh 
the  high  speed.  This  year  a  good  deal 
attention  has  been  given  to  the  climio*^ 
of  this  unnecessary  source  of  frictiofli  ^ 
and  noise,  and  a  number  of  cars  can 
said  to  be  truly  "gearlcss"  when  run^ 
direct  connected  to  the  motor. 
A  very  interesting  example  of  this  ^^ 
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Fia  I. — Sketch  of  Orient  Transmission. 

iction  is  found  in  the  Orient  As  shown 
Fig.  I,  A  is  the  driving  member  of  the 
ring,  connected  with  the  motor  and  car- 
ig  pinion  B.  The  sleeve  A  is  revoluble 
the  round  portion  c  of  the  main  shaft 
which  also  has  the  usual  squared  part  d. 
is  the  sliding  member,  shifted  by  a  rod 
i  fork  in  the  usual  manner.  Pinion  B 
Ties  a  jaw  clutch  h,  which  corresponds 
th  a  similar  jaw  clutch  e  on  the  sliding 
nnber.  The  countershaft  F  has  also  a 
Liared  front  end  f,  on  which  is  slidably 
runted  gear  G,  the  latter  being  provided 
th  a  shifting  groove. 
The  lever  H  is  pivoted  in  the  bottom  of 
e  crank  case,  and  at  one  end  bears  a 
Her  entering  the  shifting  groove  of  gear 
At  the  other  end  it  extends  up  and 
tars  a  roller  adapted  to  enter  a  notch  K 
•rmed  in  a  flat  plate  L  secured  to  the  shift- 
g  rod.  The  operation  of  changing  speeds 
similar  to  the  usual  practice.  In  the 
Dsition  shown  the  gears  are  just  leaving 
le  intermediate  position,  and  the  high 
peed  is  about  to  be  engaged.  When  the 
lifting  rod  is  moved  farther  to  the  right, 
le  gear  M  becomes  disengaged  from  the 
ear  N  on  the  countershaft,  and  at  the  same 
ime  the  roller  h  strikes  the  projecting 
nember  ^  of  the  plate  L.  Further  move- 
nent  causes  roller  h  to  fully  enter  notch  K, 
ind  also  throws  the  lever  H  so  that  gear 
J  is  moved  to  the  left,  out  of  mesh  with 
jinion  B,  and  at  the  same  time  the  jaw 
dutch  member  c  engages  the  jaws  h,  giving 
1  direct  drive  from  the  main  driving  mem- 
ber of  the  gearing  A  to  the  driven  shaft  C, 
with  no  gears  in  mesh. 

It  will  be  noted  that  the  desired  result 
is  here  accomplished  without  the  use  of  any 
springs.  The  mechanism  is  also  very  posi- 
tive, since  contact  of  the  roller  h  with  the 
guide  K  at  all  times  holds  the  gear  G  in 
mesh  with  its  pinion  B. 

It  is  interesting  to  note  that  in  this  gear 
the  roller  bearings  used  last  year  have  been 
abandoned  in  favor  of  plain  bearings, 
which,  it  is  stated,  cost  more  to  make,  but 
are  found  by  this  company  to  give  better 
results.  The  top  half  of  the  gear  casing 
comes  off  by  removing  the  cap  screws, 
Wving  the  gears  fully  exposed  and  the 
bearing  caps  in  place,  these  being  held  by 
separate  studs.  This  gear  is  very  well 
worked  out,  and  it  is  difficult  to  see  how 
much  more  can  be  accomplished  along  the 


lines  of  the  conventional  sliding 
gear. 

The  Ha)mes  car  shows  the  only 
notable   departure   from  the  cus- 
tomary  practice    which    was    ob- 
served.   As  shown  m  Fig.  2,  the 
gearing  at  first  glance  is  the  same 
as  in  ordinary  practice.    A  is  the 
main  shaft  and  B  the  first  driving 
member  of  the  gearing.    C  is  the 
countershaft.     Pinion  D  meshing 
with  the  gear  E  on  the  counter- 
shaft serves  to  give  motion  to  the 
latter.      As    shown,    the    sliding 
member  F    is    in  the  intermedi- 
ate position.     Suppose  it  is  now 
desired  to  go  to  the  low  speed.    The  slid- 
ing member  is  moved  to  the  right  until  the 
jaw  clutches  d  and  f  engage.     Ordinarily 
if  the  clutch  were  then  let  in  immediately 
with  the  car  still  moving  quite  rapidly,  the 
entire  weight  and  momentum  of  the  vehi- 
cle  would   be  thrown   against   the   motor. 
To  avoid  thje  unpleasant  shock  thus  experi- 
enced and  the  undesirable  strain  upon  the 
motor  and  all  parts  of  the  car,  a  ratchet 
connection  has  been  interposed  between  the 
gear  E  and  the  countershaft.    This  ratchet 
operates  so  that  when  the  gear  E  is  driven 
by  the  pinion  D,  the  first  gear  positively 
drives    the    countershaft,    but    when    the 
countershaft   tends    to    run    faster   axially 
than  the  gear,  the  ratchet  permits  it  to  do 
so.    It  will  thus  be  readily  seen  that  under 
the    conditions    above    referred    to     the 
countershaft  will  free  itself  from  the  gear, 
and  the  car  will  be  subjected  to  no  sudden 
shake;  but  as  soon  as  the  car  speed  falls 
to  that  of  the  motor,  the  ratchet  will  again 
take  hold,  and  the  drive  will  be  positive. 
While  this  is  an  innovation,  as  compared 
with  standard  sliding  gear  systems,  it  is  in 
the  Haynes  car  a  move  toward  the  con- 
ventional,  since   last    year    an    individual 
clutch    system    was    used,    comprising   five 
friction    clutches    and     two    "free    wheel" 
members.     It  should  be  noted  that  in  the 
new  gearing,  while  desirable  results  are  at- 
tained in  reducing  speeds,  the  action  of  the 
gear  in  increasing  speed  is  the  same  as  the 
usual  type. 

INDIVIDUAL  CLUTCH    SYSTEM. 

The  Winton  Company  still  adhere  to  the 
form  of  shaft  and  countershaft,  individual 
clutch  gearing  which  has  been  used  by 
them  for  a  number  of  years,  with  but  few 
changes.  There  is  no  indication  that  they 
intend  to  abandon  this  type,  for  this  year 
they  have  made  many  improvements  in  its 
detail,  evidently  at  considerable  cost.  This 
gearing  is  compact  and  simple,  and  while 
its  method  of  control  might  be  criticised 
it  is  far  less  complicated  than  the  selective 
sliding  gear  system.  Besides  Winton,  the 
Welch  car  was  the  only  one  noted  which 
adheres  to  the  constantly  meshed  spur 
gears  and  individual  clutches.  In  the 
Welch  car  the  different  speeds  are  en- 
gaged by  a  hand  lever,  and  the  emergency 
brake  pedal  serves  at  any  time  to  throw 
out  whatever  gear  combination  is  effective 
and   apply   the   brake.     No   gears    run    in 


mesh  on  high  speed.  This  gearing  seems 
to  be  well  worked  out,  although  it  in- 
volves some  little  complication  in  the  con- 
trolling mechanism. 

PLANETARY  GEARING. 

As  is  above  stated,  the  use  of  the  plane- 
tary gear  is  confined  practically  to  the 
runabout,  and  many  makers  have  aban- 
doned it  even  in  that  style  of  car.  The 
notable  exceptions  are  the  Ford,  Duryea 
and  Cadillac  The  faithfulness  of  these 
well  known  concerns  to  the  planetary  gear 
may  be  taken  as  an  indication  that  its 
merits  are  still  entitled  to  serious  consid- 
eration. None  of  the  models  of  any  of  the 
cars  referred  to  have  any  other  form  of 
gear;  in  each  instance  the  gearing  is  prac- 
tically the  same  as  last  year.  It  is  no- 
ticeable that  in  each  of  these  cars  the 
gearing  and  control  system  form  a  very 
neat  and  compact  group,  and  that  con- 
trolling members  are  connected  with  the 
clutches  by  simple  and  direct  mechanism, 
lu  the  Ford  car  the  gearing,  reverse  and 
running  brake  pedals  are  carried  upon  a 
single  aluminum  casting  which  extends 
from  one  side  of  the  main  frame  to  the 
other,  forming  a  kind  of  horseshoe  in  which 
the  gearing  is  suspended.  As  a  self  con- 
tained group,  it  seems  to  fully  equal  any- 
thing in  the  sliding  gear  line  which  was 
shown. 

It  would  be  difficult  to  apply  the  sliding 
gear  transmission  to  the  Duryea  car  without 
entirely  remodeling  it,  but  there  is  no  indi- 
cation that  it  is  considered  less  desirable  by 
its  makers  this  year  than  at  any  time  pre- 
vious. The  Cadillac  gearing  shows  no  impor- 
tant change  from  last  year  in  any  of  the 
models,  and  may  be  assumed,  therefore,  to 
be  satisfactory  to  its  designer.  It  takes  up 
slightly  more  room  in  the  car  than  the 
Ford  transmission,  but  it  must  be  remem- 
bered that  it  provides  an  additional  speed 
ahead  as  compared  with  the  latter. 

It  is,  in  the  writer's  opinion,  a  matter  of 
congratulation  that  these  three  standard 
makers  adhere  to  one  of  the  original  prin- 
ciples of  the  typically  American  car. 

FRICTIONAL   TRANSMISSION. 

The  only  example  of  the  purely  f  rictional 
transmission  found  on  the  main  floor  at 
either  building  is  in  the  cars  of  the  Buck- 
eye Manufacturing  Company.  There  are  a 
few  other  cars  shown  having  this  system, 
but  it  has  not  yet  attained  any  great  popu- 
larity. 
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Fig.  2. — Sketch  of  Haynes  Gearing. 
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COMBINATION    SYSTEM. 

The  Gearless  Transmission  Company  ex- 
hibited a  car  which  provides  an  infinitely 
variable  frictional  gearing,  which  is  used 
for  high  power  or  slow  speeds  to  bring  the 
car  up  to  its  maximum  speed,  when  a 
clutch  is  thrown  in  direct  connecting  the 
motor  to  the  propeller  shaft,  after  which 
the  discs  are  retracted,  giving  a  straight 
drive  without  any  frictional  elements  in 
motion.  The  general  scheme  is  shown 
diagrammatically  in  Fig.  4,  in  which  A  is 
the  engine  flywheel  within  which  is  a  clutch 
drum  B  having  an  expanding  clutch  oper- 
ated upon  the  swinging  arm  principle.  C 
is  the  driven  disc  mounted  on  the  splined 
propeller  shaft  D,  and  moved  forward  and 
backward  for  varying  speeds  by  the  rod  c. 
Intermediate  discs  dd  are  supported  in  the 
frame  E,  which  also  has  a  bearing  for  the 
propeller  shaft.  The  discs  d  d  are  drawn 
toward  the  shaft  and  into  engagement  with 
the  disc  C,  and  at  the  same  time  into  en- 


FiG.  3.— Gearless  Transmission. 

gagement  with  the  flywheel,  and  impel  the 
driven  disc  at  a  speed  corresponding  to  its 
distance  from  the  axis  of  the  intermediate 
discs.  The  disc  C  may  be  moved  either 
while  the  intermediate  discs  are  in  engage- 
ment with  it  or  while  they  are  free  from 
it  The  motion  of  discs  d  is  eflfected  by 
arms  F,  which  operate  on  slotted  sleeves 
within  the  hubs,  the  exact  construction  of 
which  cannot  be  given.  The  arms  F  are 
connected  together  to  a  pedal  by  links  f. 
When  the  driven  disc  C  reaches  the  posi- 
tion shown  in  the  cut,  the  swinging  arm 
of  the  clutch  B  is  engaged  by  a  cone  G  car- 
ried by  the  disc  C,  engaging  the  clutch  and 
positively  connecting  the  motor  to  the  pro- 
peller shaft  D.  Thereupon  pressure  upon 
the  pedal  is  relieved,  and  the  discs  are  all 
automatically  retracted  from  each  other  so 
that  there  is  no  frictional  contact  of  the 
discs. 

This  transmission  may  be  adapted  to 
any  car.  There  was  no  other  example  of 
this  style  of  transmission  observed,  but  it 
is  thought  to  be  worthy  of  mention  be- 
cause of  its  peculiar  features,  and  it  is  pre- 
dicted that  by  next  year,  unless  some  ob- 
stacles to  its  adoption  develop  which  are  not 
now  apparent,  there  will  be  other  examples 
of  the  combined  frictional  and  direct  drive. 
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SUMMARY. 

As  a  whole,  although  improvements  in 
detail  are  noticeable  all  along  the  line,  and 
many  of  the  change  gears  shown  arc  fine 
examples  of  design  and  workmanship,  the 
absence  of  any  attempt  to  solve  the  dif- 
ficulties of  the  gearing  problem  along  orig- 
inal lines  is  somewhat  disappointing.  It 
is  generally  acknowledged  from  an  engi- 
neering standpoint  that  the  sliding  gear  is 
not  theoretically  suited  to  motor  vehicle 
work,  despite  the  fact  that  it  is  the  pre- 
dominant type. 

The  writer  believes  that  within  one  or 
two  years,  when  the  tendency  to  slavishly 
follow  foreign  practice  shall  have  run  its 
course,  more  earnest  efforts  to  evolve  the 
final  form  or  forms  of  motor  vehicle  change 
speed  gearing  will  be  made. 


Features  of  Four  Cylinder  Cars. 

By  Albert  L.  Clough. 
In  order  to  gain  a  general  idea  of  what 
constitutes  average  practice  in  the  design 
of  the  prominent  1906  four  cylinder  cars, 
data  relative  to  certain  important  technical 
points  were  collected  in  regard  to  thirty-five 
of  these  vehicles.  The  cars  were  selected 
entirely  at  random,  and,  while  the  number 
considered  is  not  large  enough  to  furnish 
facts  which  are  perfectly  conclusive,  it  is 
believed  that  the  results  show  tendencies 
which  may  be  applied,  with  a  fair  degree 
of  safety,  to  this  type  of  car  as  a  class. 

CYUNDER   CONSTRUCTION. 

As  regards  the  vertical,  forwardly 
mounted,  four  cylinder  engines  employed 
upon  these  vehicles,  it  is  to  be  remarked 
that  the  practice  of  casting  the  cylinders 
in  separate  units  is  slightly  more  common 
than  that  of  casting  them  in  pairs — ^53  per 
cent,  of  the  engines  considered  having  indi- 
vidual and  47  per  cent  the  twin  type.  As 
three  of  the  cars  in  the  list  are  air  coolers, 
which  almost  necessarily  make  use  of  the 
former  method,  it  may  be  said  that  one 
practice  is  just  about  as  common  as  the 
other  with  water  cooled  engines. 

The  emplo3mient  of  individual  cylinders 
renders  the  engine  somewhat  longer  and 
perhaps  a  little  less  rigid;  but  they  are  re- 
garded as  somewhat  less  liable  to  internal 
stresses,  owing  to  their  relatively  simple 
and  symmetrical  form;  they  permit  of  less 
costly  replacement  and  their  use  makes  the 
employment  of  five  crank  shaft  bearings 
rather  more  convenient  than  when  the  twin 
cylinder  construction  is  adhered  to.  It 
may  at  least  be  said  that  individually  cast 
cylinders  are  not  losing  ground.  There  is 
not  one  example  in  the  list  of  a  water 
cooled  engine  with  separately  cast  heads. 

VALVE  ARRANGEMENT. 

Placing  of  the  valves  in  valve  chambers 
or  side  pockets  is  general,  but  their  location 
directly  in  the  cylinder  head  is  quite  com- 
mon even  in  water  cooled  motors.  In  67 
per  cent,  of  the  engines  considered  the  for- 
mer system  is  employed,  and  in  33  per  cent, 
the  latter  method  is  adopted.  Three  of  the 
engines  which  use  valves  in  the  head  are  of 
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the  air  cooled  type,    however.     Twc  1 
of    the    motors    employ     automatic  I 
valves,  in  both  cases  placed  in  the  ha: I 
of    larger   area.      Of     the    engines  rj 
carry  their  valves  in   side  chambers,  l- 
58  per  cent  have  their  inlets  and  «ki 
located  upon  opposite  sides,  operated  - 
separate  cam  shafts,  and  in  42  per  oe: 
valves  are  located  upon   the  same  sia 
tuated  from  a  single  secondary  shaft  " 
former  arrangement  allo"ws  of  the  cm? 
ment  of  larger  valves,  but  necessitates 
additional   half  time  shaft    and   its  fi 
Among  the  engines  having:   valves  it 
cylinder  heads  are  examples   in  whid 
valves    are    actuated    from     a    singie 
shaft,  although  the  use    of    two  shar 
more  usual.    Quite  commonly,  the  er^ 
having  separately  cast  cylinders  cmplcv- 
crank  shaft  bearings;   but,    on   the  riji 
three  bearing  crank  shafts    arc  used  r- 
extensively,   being  employed    upon  6«  7 
cent,  of  the  cars. 

It  should  be  mentioned  that  the  vi 
of  these  engines  are  almost  generally  r_' 
changeable,  and  their  ready  renewal  b . 
most  always  provided  for. 

Cast  aluminum  crank  cases  are  pracu* 
universal,  and,  in  the  great  majonn 
cases,  the  crank  shaft  bearings  arc  cnur*: 
in  the  upper  half,  allowing  of  the  cocvc 
ent  removal  of  the  lower  crank  case  :f 
tion.  Pumps  and  timers  are  almost  alr*r 
gear  driven,  and  the  latter  ^cc^' 
placed.  The  gears  are  well  housed  in  :^* 
cases. 

COOLERS. 

The  cellular  cooler  appears  to  be  nEKil 
more    popular    than    the    flanged    tutwli' 
type,  the  former  being  employed  upon  tt 
per  cent  of  the  cars  which  were  stu<J»i| 
while  the  latter  is  employed  on  about  y. 
per  cent.    The  remaining  10  per  cent  mi^\ 
use  of  the  flattened  tubular  type  of  ccx^^ 
These  coolers  are  built  up  of  thin  tubes. 
connecting  an  upper  and  a  lower  tank  <■' 
header.     The   tubes   are   very    much  ^• 
tened,    so    that   the   water    flows   through 
them  in  a  very  thin  sheet.    Two  of  the  cai^ 
listed  make  use  of  a  gravity  circulation  57^: 
tem,  and  three,  as  previously   stated,  ar?; 
*'air  coolers."    Of  the  remainder,  a  sli^tJ/ 
larger  proportion  employ  a  positive  circu! 
lating  pump   (generally  of  the  gear  type*' 
than  make  use  of  a  pump  of  the  ccntri'  I 
ugal    variety.      It    is    hardly   necessary  to  I 
say  that  an  air  fan  in  the  rear  of  the  ndi-  \ 
ator  is  practically  universal.    All  radiators,! 
of  whatever  type,   are  so  designed  as  to 
confopm  to  the  contour  of  the  front  of  thf  ^ 
hood.     The  pipe  connections  of  the  water  1 
circulating   systems   are   usually   of  brass, 
flexible   rubber  hose  having  nearly  disap-j 
peared.    The  water  piping  of  the  1906  cars ' 
shows   an   improvement   in    regard  to  its . 
planning  and  execution.  | 

CLUTCHES. 

As  to  clutches,  these  cars  exhibit  consid- 
erable diversity,  the  leather  faced  cone  type  1 
mounted  on  the  fl>'wheel  being  most  used. 
It  seems  to  be  very  little  used  in  the  in- 
verted form,  but  is  generally  provided  with 
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springs  under  the  leather  to  allow  of  grad- 
ual engagement  Great  care  is  evidently 
employed  to  render  the  engaging  portion 
of  the  clutch  as  light  as  possible,  in  order 
to  reduce  its  momentum  and  minimize  the 
stresses  upon  the  gear  teeth  during  chang- 
ing. In  one  instance  only  the  cone  engages 
with  a  special  flywheel  flange  of  reduced 
diameter,  in  order  to  reduce  the  size  and 
spinning  tendency  ^f  the  engaging  portion. 
Upon  one  car  a  cone  clutch  with  metallic 
surfaces  only  is  adopted — ^the  whole  being 
operated  in  an  oil  bath.  The  multiple  disc 
type  of  clutch  is  increasingly  represented 
upon  these  1906  cars,  and  it  is  evident  that 
this  form  of  clutch  is  appealing  more  and 
more  strongly  to  the  manufacturers,  owing 
to  its  inherent  easy  engaging  qualities. 

Both  the  internal  expanding  and  the  ex- 
ternal contracting  types  of  band  clutch  are 
well  represented  upon  the  cars  under  con- 
sideration, both  metal  to  metal  and  leather 
to  metal  frictional  surfaces  being  used. 
The  leather  faced  cone  type  is  employed 
upon  50  per  cent,  of  the  cars  studied,  the 
disc  clutch  upon  28  per  cent  and  some  form 
of  band  or  strap  clutch  upon  the  remaining 
22  per  cent 

A  universal  joint  is  in  almost  every  in- 
stance employed  between  the  engine  and 
the  change  speed  gear,  but  in  a  few  cases 
an  integral  construction  of  engine  base  and 
gear  case  or  a  special  frame  arrangement 
allows  of  its  being  omitted. 

Practically  all  the  change  speed  devices 
of  these  cars  are  of  the  sliding  gear  type, 
two  only  out  of  the  thirty-five  arc  of  the 
individual  clutch  variety,  and  one  is  a  two 
speed  planetary. 

CHANGE  SPEED  GEARS. 

Twenty-seven  of  the  thirty-five  cars  are 
provided  with  three  forward  speeds,  six 
with  four  speeds  and  one  with  two  speeds. 
It  is  evident  that  the  four  speed  gear  is 
gaining  favor  with  the  builders  of  this 
type  of  car,  and  equally  obvious  that  the 
two  speed  gear  is  very  exceptional. 

The  double  sliding  pair  or  selective  sys- 
tem of  gear  changing  seems  to  be  gaining 
favor  over  the  single  sliding  system,  as  it 
is  found  in  use  in  nearly  half  of  the  cars 
employing  the  sliding  gear  method  of  speed 
changing.  It  is  much  more  convenient  for 
the  operator,  and  possesses  some  mechan- 
ical advantages.  In  two  of  these  cars 
which  employ  the  side  chain  drive,  the  new 
Mercedes  type  of  sliding  gear,  which  em- 
ploys a  double  bevel  gear  pair,  is  employed. 
The  side  shaft  of  a  few  of  the  change 
speed  gears  is  automatically  immeshed 
when  the  high  gear  is  engaged,  but  the 
practice  has  not  become  general,  the  noise 
and  idle  friction  and  wear  of  the  side 
shaft  evidently  not  being  considered  seri- 
ous enough  to  warrant  the  added  complica- 
tion of  a  disconnecting  device.  It  is  need- 
less to  say  that  every  one  of  the  sliding 
gear  speed  changing  combinations  provides 
for  a  direct  drive  on  the  high  gear.  The 
gear  boxes  are,  in  almost  every  instance, 
of  cast  altuninum  and  arranged  with  a  view 
to  accessibility.     One  notable  change  is  in 


regard  to  the  gear  shaft  bearings.  The 
use  of  imported  ball  bearings  has  become 
very  widespread,  although  plain  bearings 
of  bronze  or  babbitt  are  still  most  used. 
'Fifty-two  per  cent,  of  the  gear  boxes  upon 
these  cars,  concerning  which  data  could 
be  obtained,  employ  plain  bearings,  38  per 
cent  ball  bearings  and  10  per  cent  roller 
bearings.  Ball  or  roller  bearings  are  thus 
employed  in  about  half  of  them.  This  is 
quite  a  remarkable  growth  in  the  use  of 
bearings  of  the  "anti-friction"  type. 

DRIVING    SYSTEMS. 

The  shaft  drive  to  a  divided  live  rear 
axle  is  employed  upon  68  per  cent,  of  the  cars 
studied,  and  the  double  chain  drive  from  a 
jack  shaft  upon  the  remaining  32  per  cent 
Some  of  the  heaviest  cars  in  the  list  are 
provided  with  the  shaft  drive.  The  tubular 
rear  axle  casing  with  "floating"  shafts  is 
much  in  favor,  and  the  shafts  and  the  driv- 
ing wheels  are  most  often  carried  upon  ball 
bearings,  although  bearings  of  the  roller 
type  are  nearly  as  frequently  employed. 
Ball  bearings  are  used  upon  half  of  the 
axles  concerning  which  data  were  obtain- 
able. In  two  instances  plain  bearings  are 
employed,  and  in  the  remainder  either 
rollers  entirely  or  a  combination  of  rollers 
and  balls.  The  propeller  shaft  in  almost 
every  instance  is  supported  upon  ball  or 
roller  bearings — the  preference  seeming  to 
be'  for  the  former. 

FRONT   AXLES. 

As  to  front  axle  construction,  the  solid 
forged  type  seems  to  be  in  high  favor,  al- 
though the  tubular  construction  is  still  very 
largely  employed,  probably  through  eco- 
nomic reasons.  Among  the  forged  axles  a 
few  are  of  square  section,  but  the  I  section 
is  very  much  more  conmion.  It  would 
seem  to  be  the  only  logical  form  of  con- 
struction for  this  member  of  a  car.  Fifty- 
nine  per  cent  of  the  cars  here  considered 
employ  a  forged  front  axle,  and  41  per  cent, 
a  tubular  construction.  The  proportion  of 
a  tubular  and  I  section  forged  axles  is  ex- 
actly the  same.  On  the  side  chain  driven 
cars  the  front  and  rear  axles  are  usually 
of  the  same  type.  The  worm  and  worm 
sector  steering  device  is  very  much  more 
popular  than  the  screw  and  nut  form — in 
the  ratio  of  3  to  i-^while  the  pinion  and 
rack  and  pinion  and  sector  types  are  still 
employed  in  a  few  instances. 

RUNNING    GEAR    FEATURES. 

The  sizes  of  road  wheels  employed  on 
these  cars  range  from  30  to  36  inches  in 
diameter.  Wheels  of  32  inches  diameter, 
often  shod  with  larger  tires  in  the  rear 
than  in  front,  are  most  in  vogue,  with  the 
34  inch  wheel  only  slightly  less  popular. 
The  figures  are:  42  per  cent,  use  32  inch 
wheels ;  36  per  cent,  34  inch  wheels ;  13  per 
cent,  36  inch,  and  9  per  cent,  30  inch. 

To  carry  the  front  wheels,  ball  bearings 
are  most  commonly  employed,  although  the 
conical  roller  bearing  is  much  used. 
Among  the  cars  listed  they  are  found  in 
the  ratio  of  3  to  2.  Plain  wheel  bearings 
are  used  in  two  instances.  The  wheel 
bases  of  these  cars  are  very  long,  and  range 


from  93  inches  to  119  inches.  The  aver- 
age is  about  105  inches.  Two  seasons  ago 
84  inches  was  regarded  a  very  respecta- 
ble wheel  base  for  a  touring  car.  The  pres- 
ent average  practice  is  an  increase  of  25 
per  cent  over  that  figure.  Semi-elliptic 
springs,  front  and  rear,  are  employed  upon 
these  models,  to  the  practical  exclusion  of 
all  other  types  of  suspension.  In  a  very 
few  instances  full  elliptics  are  provided 
either  in  front  or  rear,  or  all  around,  and 
in  two  cases  a  platform  spring  is  employed, 
but  semi-elliptics  are  almost  universal.  They 
are  of  great  length,  as  compared  with 
earlier  practice.  The  models  listed  are 
fitted  with  front  springs  ranging  from  32 
to  50  inches  in  length,  and  rear  springs 
the  lengths  of  which  range  from  38  to  55 
inches.  A  fair  average  length  of  this 
year's  front  springs  cannot  be  far  from 
'40  inches,  and  that  of  the  rear  springs 
46  or  47  inches. 

BRAKES. 

The  brake  practice  embodied  in  these 
cars  is  rather  interesting.  There  is  not 
a  car  in  the  list  which  is  not  provided  with 
at  les^t  one  set  of  hub  brakes,  usually  of 
the  internal  expanding,  encased  type.  The 
most  common  arrangement  is  an  internal 
expanding  brake  on  each  rear  hub  and  a 
band  brake  upon  the  propeller  shaft  The 
former  is,  in  almost  every  case,  operated 
by  the  side  lever,  and  interconnected  with 
the  clutch,  the  latter  is  operated  by  a  pedal, 
usually  without  any  clutch  connection. 
The  next  most  dommon  arrangement  is 
that  of  an  external  band  and  an  internal 
expanding  brake  upon  each  hub,  the  two 
sets  being  independent,  one  being  lever 
operated  and  the  other  pedal  applied.  In 
quite  a  number  of  instances  the  new  prac- 
tice of  two  independent  sets  of  internally 
expanding  brakes  upon  each  hub  is  fol- 
lowed. In  two  instances  only  is  a  foot 
operated  brake  band  upon  the  differential 
casing  still  employed  in  connection  with 
the  lever  operated  hub  brakes.  The  chain 
driven  cars  employ,  as  a  rule,  one  set  of 
internally  expanding,  lever  operated  hub 
brakes  and  double  band  brakes  acting  upon 
the  cross  shaft 

WEIGHT    PER    HORSE   POWER. 

In  not  every  instance  could  a  reliable 
figure  be  obtained  for  the  weights  of  these 
cars.  In  those  cases  in  which  it  was  ob- 
tainable the  pounds  of  total  vehicle  weight 
per  rated  horse  power  were  figured.  This 
varies  very  widely,  and  is  probably  of  very 
little  actual  value,  as  some  engines  are  im- 
doubtedly  underrated,  many  more  perhaps 
overrated,  and  weights  are  suspected  to  be 
generally  understated.  The  average  car 
weight  per  rated  horse  power  appears  to 
be  78  pounds,  and  the  figure  may  be  ac- 
cepted for  what  it  is  worth.  Many  of  the 
features  of  1906  practice  in  four  cylinder 
cars  have  not  been  even  touched  upon,  such 
as  the  almost  universal  use  of  pressed  steel 
frames,  the  tendency  toward  a  standardiza- 
tion of  the  control  mechanisms,  the  use  of 
some  form  of  force  feed  lubricator  on  all 
the  cars,  and  many  other  similar  points. 
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Body  Design  and  Construction  as 
Seen  at  the  New  Yoric  Shows. 

By  W.  K  Decker. 
In  an  evolution  such  as  the  automobile 
has  been  passing  through  the  less  impor- 
tant features  must  necessarily  be  neglect- 
ed for  a  time  until  the  more  important 
problems  have  received  a  satisfactory  so- 
lution. Up  to  a  short  time  ago  automo- 
bile builders  were  devoting  their  atten- 
tion almost  entirely  to  the  improvement 
of  the  power  plant.  Careful  observation 
at  the  two  large  automobile  exhibitions 
just  closed  gave  one  the  impression  that 
the  propelling  mechanism  is  now  ap- 
proaching standard  forms,  and  that 
strong  and  satisfactory  designs  have  been 
reached,  so  that  more  time  and  study  can 
be  given  to  the  other  portions  of  the 
automobile.  The  first  requisite  of  a 
power  vehicle  is,  of  course,  reliability, 
but  in  a  pleasure  vehicle  comfort  is  also 
a  very  desirable  feature.  There  are  now 
so  many  cars  offered  in  the  market,  the 
propelling  mechanism  of  which  is  so 
nearly  alike,  that  the  purchaser  frequent- 
ly makes  his  decision  in  favor  of  the  car 
which  appears  to  him  to  be  the  most 
comfortable.  The  extremely  long  springs 
that  are  now  being  fitted  and  the  in- 
crease in  the  use  of  shock  absorbers  are 
indications  of  the  demand  for  comfort. 

STYLES    OF    UPHOLSTERING. 

Most  of  the  upholstering  noticed  at 
the  shows  is  of  the  thick  tufted  style, 
with  large  rolls  over  the  sides  and  backs 
of  the  seats.  Very  few  cars  are  seen 
with  the  upholstering  flush  with  the  sides 
and  back.  Brass  beading  has  almost  dis- 
appeared, one  of  the  reasons  for  which  is 
probably  that  it  required  considerable 
polishing,  which  was  ruinous  to  the  up- 
holstering. A  leather  cording  is  some- 
times used,  but  more  frequently  the  flat 
blind  nailed  leather  welt.  The  tufted  up- 
holstering is  open  to  the  objection  that  it 
collects  dust,  and  is  difficult  to  clean. 
For  this  reason  there  is  a  demand  for 
plain  upholstering,  or  the  vertical  corded 
type.  Such  upholstering  can  be  sponged 
off  and  perfectly  cleaned  with  little  trou- 
ble, and  it  is  claimed  that  it  can  also  be 
made  equally  comfortable  as  the  tufted 
upholstering,  because  with  the  latter  the 
rolls  must  be  pulled  down  so  tight  that 
they  are  rather  hard.  The  plain  uphol- 
stering also  keeps  its  shape  better,  and 
the  plain  seats  do  not  seem  to  be  objec- 
tionable and  are  becoming  quite  popular. 

Some  builders,  following  horse  ve- 
hicle practice,  are  using  broadcloth, 
Worcester  cord  or  corduroy  for  upholster- 
ing automobiles,  not  realizing  the  differ- 
ent conditions  in  the  operation  of  motor 
cars.  The  self  propelled  vehicle  not  only 
gathers  the  dust  of  others,  but  on  ac- 
count of  the  suction  created  it  is  con- 
stantly enshrouded  in  its  own  dust,  and 
the  cloth  upholstery  becomes  thoroughly 
saturated  with  dust  and  cannot  be  prop- 
erly cleaned.     For  this  reason  leather  is 
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an  all  round  more  satisfactory  material 
for  the  upholstering  of  a  car.  The  finest 
goatskin  is  frequently  used  for  the  ton- 
neau  seats  of  the  most  expensive  cars. 

CONSTRUCTION   OF   SEATS. 

The  larger  tonneaus  fitted  with  folding 
or  jumper  seats  or  revolving  chairs  arc 
still  open  to  improvement.  Many  of  the 
mechanical  folding  devices  have  been  well 
worked  out,  but  the  seats  are  mostly 
rather  uncomfortable.  Most  of  the  rear 
seats  are  now  made  so  wide  as  to  over- 
hang the  wheels.  The  backs  are  now 
generally  built  quite  upright.  Many  of 
the  tonneau  doors  are  now  hinged  in 
front,  which  seems  to  be  more  con- 
venient. 

Front  seats  of  bucket  form  are  less  com- 
mon.   The  divisions  have  become  very  small, 
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all  the  exhibits  led  to  the   compilation  oi 
the  following  figures: 

Per  Cen'- 

Wood  bodies 64 

Aluminum   bodies 28 

Steel  bodies 5 

Combination  wood  and  metal 3 

Aside  from  these  the  Martnon  and 
Pierce  companies  use  cast  aluminum 
bodies.  There  were  also  a  number  of 
cast  hollow  dashes  to  be  seen.  Several 
manufacturers  exhibiting  -wood  bodies 
stated  that  their  cars  would  be  fitted  with 
aluminum  bodies,  their  exhibits  being 
wood  only  because  aluminum  could  not 
be  obtained.  Therefore  there  will  be  in 
use  slightly  more  than  one-half  as  many 
aluminum  as  wood  bodies. 

The  Brewster  Carriage  Company  feci 


Haynes  Limousine,  With  Natural  Aluminum  Finish. 


usually  only  in  the  back  of  the  seat.  These 
are  not  so  hot  and  give  the  arms  freer 
movement. 

A  great  many  more  regular  and  exten- 
sion limousine  and  landaulets  were  dis- 
played than  formerly.  They  are  constructed 
with  from  two  windows  to  an  entire  glass 
enclosure.  The  glass  above  the  dash  for 
wind  and  dust  protection  is  almost  a  ne- 
cessity, both  on  these  and  touring  cars.  On 
the  latter  it  is  combined  with  an  extension 
Cape  cart  top,  which,  with  the  boots  and 
side  curtains,  affords  complete  protection 
from  rain.  The  celluloid  fronts  are  also 
used. 

BODY   MATERIALS. 

The  question  of  whether  bodies  shall  be 
built  of  wood  or  metal  is  still  undecided. 
Aluminum  bodies  are  rapidly  becoming 
more  numerous.    A  careful  investigation  of 


that  the  tendency  is  strong  for  much  bet- 
ter bodies  than  have  been  built  in  this 
country  heretofore.  It  seems  the  foreigTQ 
carriage  builders  recognized  the  auto- 
mobile field  for  body  building  sooner 
than  our  home  builders.  The  latter  were 
reticent  to  believe  that  the  automobile 
had  come  to  stay,  and  in  consequence 
some  of  the  finest  productions  have  come 
from  abroad.  Th^  above  concern  has 
carefully  studied  the  problem  and  be- 
lieves thoroughly  in  the  excellence  of 
wood  bodies.  They  consider  that  any  of 
the  graceful  curves  that  are  now  to  be 
seen  on  automobile  bodies  can  be  made 
of  wood. 

The  A.  T.  Demarest  Company,  who  arc 
building  wood  bodies,  state  that  on  cars 
of  about  30  horse  power  or  more,  carry- 
ing seven  passengers,  they  consider  the 
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Hooker  Limousine  Body. 


pssible  saving  of  150  pounds  not  suffi- 
lent  to  warrant  the  use  of  aluminum, 
lut  in  the  lower  powered  cars  the  light 
weight  may  be  an  advantage.  For  some 
f  the  compound  curves,  however,  they 
•equently  use  aluminum.  J.  M.  Quinby 
:  Co.,  although  old  carriage  builders, 
refer  to  use  aluminum.  Their  average 
ize  touring  car  body  weighs  350 
ounds.  The  unfinished  limousine  body 
isplayed  at  the  Haynes  Company  stand 
/eighs  600  pounds.  In  all  these  alumi- 
um  bodies,  aluminum  angles  are  used 
1  place  of  angle  irons,  and  all  parts  are 
•olted  or  riveted  together.  No  solder 
i  used.  The  brass  decorative  molding 
5  first  brazed  together,  then  riveted  on 
he  body  from  the  inside,  thus  affording 
dditional  strength.  In  cases  of  ordinary 
lents  the  repair  is  a  simple  matter.  The 
ipholstering  is  loosened  and  the  dent 
lammered  out.  This  firm  considers  the 
dvantage  in  painting  aluminum  bodies 
ery  great.  The  same  finish  that  is  pro- 
luced  on  a  wood  body  with  fourteen 
oats  can  be  obtained  on  aluminum  with 
bout  half  that  number,  there  being  no 
lUing  coats  necessary  on  the  metal.  How- 
ver,  it  has  first  to  receive  a  chemical  treat- 
nent  to  remove  all  traces  of  oil  from  the 
tietal. 
A  number  of  the  aluminum  bodies  in  the 


different  exhibits  were  built  by  Cole  & 
Woop.  The  backs  are  braced  inside  by 
either  aluminum  bars  or  wood.  The  bead- 
ing or  molding  is  sometimes  formed  in  the 
metal,  or  it  may  be  of  wrought  iron  riveted 
on.    From  12  to  16  gauge  sheet  aluminum  is 


is  subjected  to  far  more  severe  conditions 
than  that  of  the  horse  drawn  vehicle.  The 
weight,  speed  and  self  contained  power  ne- 
cessitate a  much  stronger  body. 

At  first  the  wood  body  was  constructed 
too  light,  as  its  builders  followed  the  prac- 
tice of  other  carriage  lines,  and  because  the 
small  powers  of  the  cars  demanded  light- 
ness. Both  these  conditions  are  passing, 
and  the  bodies  will  better  stand  the  racking 
and  twisting.  The  p^rts  of  the  aluminum 
body,  being  bolted  or  riveted  together,  are 
very  firm,  lending  strength  to  the  whole. 
With  it  there  is  little  chance  for  opening 
joints  or  squeaking. 

Sheet  steel,  not  being  as  malleable  as 
aluminum,  is  more  difficult  to  form  and  is 
not  much  used,  except  for  straight  work. 

The  Pierce  and  Marmon  exhibits  con- 
tained some  excellent  specimens  of  cast 
aluVninum  bodies.  These  are  said  to  weigh 
the  same  as  wood  bodies,  but  possess  the 
advantage  of  greater  strength.  It  is  said 
to  be  quite  impossible  to  break  up  a  de- 
fective casting  with  a  2  pound  hammer.  A 
heavy  sledge  is  always  used.     Decorative 
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used.  The  following  are  the  pros  and  cons 
for  wood  and  aluminum.  In  case  of  acci- 
dent a  dent  is  usually  easier  to  repair  than 
a  broken  panel.  If  the  wood  is  not  thor- 
oughly seasoned  it  will  crack  or  open  seams 
in  the  course  of  time.    The  automobile  body 


moldings  are  cast  on  the  parts,  as  are  also 
the  lips  by  which  the  sections  are  bolted  to- 
gether. Bosses  for  the  tail  lamp,  etc.,  and 
pedestals  for  hinges,  locks  and  various  han- 
dles are  cast  with  the  parts,  thus  making 
simple  and  very  strong  attachments.  Screwed 
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to  cast  bosses  are  strips  of  wood  to  which 
the  upholstering  is  attached. 

In  the  accompanying  iUustrations  of  Mar- 
mon  parts  these  attachments  can  be  seen. 
These  castings  are  most  uniform  in  thick- 
ness throughout.  They  can,  of  course,  be 
made  to  take  any  curves  or  angles  desired. 
As  the  art  of  casting  aluminum  advances 
this  type  of  body  must  become  much  more 
popular. 

THE    ARTJSTIC    ASPECT. 

When  considering  the  artistic  aspect  of 
the  exhibit  it  was  noted  that  there  were 
but  few  changes.  The  only  radical  one  is 
the  adoption  by  some  of  the  long,  sweeping 
victoria  curved  backs.  The  White,  Cadil- 
lac and  St.  Louis  cars  are  the  most  pro- 
nounced of  this  type. 

The  King  of  the  Belgians  type  is  seen 
much  less  frequently.  The  straight  backs 
are  the  most  numerous.  Although  the  lat- 
ter are  cheaper  to  construct,  many  of  the 
expensive  cars  employ  them.  Tulip  curves 
come  next.  The  newer  convex  back  is 
gaining  in  popularity.  It  makes  a  very 
rich  appearance,  and  gives  a  little  more 
room  and  comfort  to  the  tonneau. 

In  the  more  expensive  cars  there  are  all 
sorts  of  conveniences,  such  as  pockets  and 
'  portfolios  for  parcels,  racks  for  smelling 
salts,  purses,  clocks,  etc.,  electric  lights  and 
annunciators  to  signal  t^»e  chauffeur,  small 
drop  tables,  and  even  a  buffet  provided  with 
an.  ice  chest. 

COLORS. 

The  large  majority  of  cars  are  now  paint- 
ed dark,  the  yellows  having  quite  disap- 
peared and  the  reds  are  few.  There  were 
several  pretty  shades  of  light  greens.  There 
were  also  golden  browns  and  a  few  light 
and  dark  olive  browns.  These  latter 
shades  are  very  attractive.  Pure  white, 
with  trimmings  of  various  colors,  is  gain- 
ing in  favor.  The  Austin  car  gives  a  most 
artistic  color  effect.  It  is  white,  with 
heavy  golden  brown  stripes  and  trimmings. 
The  thick  leather  upholstering  and  the  ex- 
tension Cape  top  were  also  golden  brown. 


Steering  Systems  Seen  at  the 
Shows. 

Bv  Forrest  R.  Jones. 

The  steering  wheel  has  come  into  uni- 
versal use  on  all  the  larger  cars,  and  with 
few  exceptions  on  the  smaller  gasoline 
cars,  but  the  radial  arm  for  steering  is  re- 
tained on  the  majority  of  the  electric  ve- 
hicles. 

types  of  steering  gears. 

Dealing  with  the  steering  wheel  for 
the  gasoline  cars  there  is  in  most  cases  an 
arm  swinging  in  the  direction  of  the 
length  of  the  car,  and  connected  at  the 
bottom  to  the  rear  end  of  the  reach  rod 
leading  to  the  steering  knuckle.  This 
swinging  arm  is  swiveled  on  a  pin  which 
extends  in  a  direction  across  the  length 
of  the  car.  The  devices  for  transmitting 
motion  from  the  steering  column  to  the 
swinging  arm  are  numerous.  That  most 
generally  adopted,  however,  is  the  worm 
and  worm  wheel.     It  usually  consists  of 
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a  segment  of  a  worm  wheel,  but  in  some 
cases  the  complete  wheel  is  put  in  place 
with  the  advantage  that  adjustment  can 
be  made  for  wear  by  turning  it  to  differ- 
ent positions  on  the  swinging  arm.  The 
worm  is  usually  of  a  type  whose  pitch 
surface  is  cylindrical,  corresponding  to 
a  short  length  of  an  ordinary  screw  with 
beveled  sides  to  the  thread. 

A  few  machines  have  adopted  the 
Hindley  worm  and  wheel,  in  which  the 
worm  has  something  of  the  shape  of  an 
hour  glass,  that  is  sometimes  referred  to 
as  the  corset  shape  worm.  This  em- 
braces a  considerable  arc  of  the  wheel, 
and  has  the  advantage  of  a  greater  area 
of  contact  between  the  thread  of  the 
worm  and  wheel,  and  consequently  less 
lost  motion  by  wear. 

Next  in  favor  of  selection  is  the  screw 
and  nut,  in  which  the  nut  travels  up  and 
down  along  the  threaded  portion  of  the 
steering  column  as  the  latter  is  rotated. 
The  nut  engages  with  a  pin  or  other  de- 
vice on  the  swinging  arm  and  transfers 
the  required  motion  to  it. 

In  a  few  machines  a  bevel  gear  is  placed 
at  the  lower  end  of  the  steering  column,  and 
meshes  with  another  bevel  gear  which 
forms  part  of  the  swinging  arm  member. 
This  device  has  been  applied  in  at  least 
one  car  where  the  direction  of  swing  of 
the  arm  is  nearly  at  right  angles  to  the 
length  of  the  car,  the  reach  rod  extending 
across  the  car  to  the  steering  knuckle  on 
the  opposite  side. 

In  one  or  two  cars  only  an  ordinary  bell 
crank  is  used  at  the  lower  end  of  the  col- 
umn, and  the  reach  rod  extends  across  the 
car  to  the  knuckle  on  the  opposite  side. 
While  provision  for  taking  up  wear  is  not 
generally  used  in  this  plan,  it  can  be  provid- 
ed for,  of  course. 

In  the  above  devices  only  partial 
adjustment  for  wear 
is  provided  for,  and  lost  motion  or  play  is 
certain  to  come  after  use,  yet  not  to  such 
an  extent  as  to  be  serious  when  good  ma- 
terials and  ample  proportions  are  used.  It 
is  possible  to  provide  for  taking  up  this 
wear  completely  by  using  a  divided  worm 
wheel,  nut  or  gear,  as  the  case  may  be. 

One  maker  brings  out  a  special  design,  in 
which  the  enlarged  bottom  of  the  column 
has  both  an  outside  and  internal  thread, 
each  engaging  with  the  nut,  so  that  when 
the  column  is  rotated  one  nut  moves  up  at 
the  same  speed  that  the  other  is  lowered. 
A  projection  on  each  nut  presses  against  a 
pin  on  the  swinging  arm  member,  the  pins 
being  equidistant  on  opposite  sides  of  the 
swivel  joint.  In  this  design  complete  ad- 
justment for  wear  is  made  by  taking  up  the 
play  with  one  nut  somewhat  in  the  form  of 
a  gland  nut  around  the  steering  column. 

Many  of  the  reach  rods,  especially  in  the 
heavier  cars,  are  provided  with  springs 
where  connection  is  made  with  the  swing- 
ing arm,  in  order  to  give  some  elasticity 
and  relieve  the  steering  mechanism  of  heavy 
shocks  when  one  wheel  strikes  an  obstacle. 
An  important  improvement  has  been  made 
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in   the  connection   between    the    rca«±  -> 
and  the  parts  to  which  it  joins  by  citttc 
tering  the  design  or  providing  a  safct} 
vice  which  does  not  permit  the  rod  to  r 
off  in  case  the  adjustments   become  ^--^ 
what  loose.     This  was  a  serious   deter  : 
many  of  the  earlier  cars. 

POSITION  OF  important    P.MITS. 

The  arm  of  the  wheel  knuckle  to  *: 
the  reach   rod  connects   is   placed  bcl 
the  axle  in  the  majority  of  cars,  but  nr 
ly  half  of  them  have  it  above,   whcr- 
is  less  liable  to  injury  by  striking  an 
struction.      The    distance    rod    extcnlv 
across  the  front  of  the  car  between 
two  wheel  knuckles  is  placed   before  : 
axle  as  a   tension   member   in    about  : 
same  number  of  cars  as  it  is   placet! 
hind  the  axle  as  a  compression  mcrab. 
When  in  front  it  is  more  exposed  t< 
jury  by  striking  an  obstacle,    but  it  > 
safer    member   otherwise   on    account 
being    in   tension    than    when    in    the  r^ 
of  the  axle  in  compression.      Taking 
things  into  consideration,  there  seeco 
be  no  choice  on  the   question    of  si-t 
between  the  two  positions.      In   mc»s: - 
the  cars  the  knuckle  arm   for    the  m^ 
rod   is  an   integral   part   of    the    knack- 
but   several    have    it   as   a    separate  p.' 
bolted  or  keyed  to  a  knuckle. 

In  practically  all  the  cars,  except  scr 
of  the  very  small  ones,  the  steering  s.- 
tem  approaches  closely  to  non-revt:5. 
bility,  certainly  near  enough  to  be  r' 
tirely  safe  for  the  purpose  as  long  "^ 
the  hand  rests  lightly  on  the  wh  - 
Probably  all  would  move  without  KCf 
resistance  of  the  hand  when  running  «u 
one  wheel  in  heavy  sand  and  the  oth.r 
on  a  smooth  track. 

While  nearly  all  the  knuckles  are  of  ->ut- 
construction  as  to  be  rigid,  one  or  two  r 
usual  designs  have  the  reach  rod  ar 
long  and  light  enough  to  give  some  flei 
bility,  not  enough,  however,  to  intertVr? 
with  steering. 

On  a  whole  this  highly  important  pc" 
of  the  car  has  been  much  improved  - 
the  matter  of  strength  and  safety. 


Ignition  Systems  at  the  Shows. 

By  Harry  E.  Dey. 

The  ignition  systems  used  on  the  dil 
ferent  cars  seen  at  the  shows  indicat; 
that  few  changes  have  been  made  dunn: 
the  past  year.  The  single  coil  with  hig^ 
tension  distributer  has  made  considerablt 
progress,  however,  while  automatic  spark 
advance  by  governor  has  apparently  lost 
in  popularity,  there  being  only  one  ca- 
that  the  writer  noticed  on  which  it  is 
used.  In  the  four  cylinder  car  made  bt 
the  same  company  the  spark  advance  s 
controlled  from  the  seat.  The  reason  as- 
signed for  not  having  the  automatic  ad- 
vance on  these  cars  is  that  the  cars 
cannot  be  stopped  as  quickly,  or  mor« 
properly  speaking  slowed  up.  with  it,  as 
the  spark  when  retarded  acts  as  a  very 
efficient  brake. 

The  magneto  appears  to  be  almost  uni- 
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trsally  used  abroad  in  both  the  high  3ind 
w  tension  form,  while  with  the  do- 
estic  cars  the  case  is  exactly  reversed, 
e  jump  spark  with  batteries  being  pre- 
Dminant.  The  few  that  are  using  the 
lagneto  are  in  nearly  all  cases  almost 
tcact  dviplicates  of  popular  types  of  for- 
gn  cars.  A  prominent  manufacturer  of 
oth  coils  and  magnetos  stated  to  the 
xiter  in  no  uncertain  terms  that  it  is  his 
i-inion  that  the  American  adoption  of 
tie  magneto,  so  far  as  it  has  gone,  is 
nly  a  sop  to  a  portion  of  the  public  who 
re  not  satisfied  with  anything  that  is  not 
oreign,  and  he  believes  even  these  will 
oon  come  back  to  the  jump  spark  with 
>atteries.  The  old  type  of  make  and 
)reak  with  battery  seems  to  have  com- 
)letely  disappeared.  One  would  think 
his  system  might  be  used  as  an  auxiliary 
o  the  low  tension  magneto. 

Of  the  magnetos  used  the  low  tension 
:ype  appears  to  be  in  the  majority  in  the 
proportion    of   two   to   one,   there   being 
eighteen  cars  with  low  tension  magnetos 
and    nine    with    the    high,    not   including 
those    with   which   auxiliary  systems  are 
used.      In    addition   to   these   there   were 
thirteen   having  a  double  system,  five  of 
them    using    high    tension    magneto    to- 
gether with  four  coils  with  battery,  each 
system  having  an  individual  set  of  spark 
plugs   so  that  either  one  or  both  of  the 
systems  can  be  used  at  a  time,  while  the 
other  eight  have  a  similar  double  system 
using  only  one  set  of  spark  plugs.    Two 
cars   used   a   double   system   of   magneto 
and  single  coil  with  battery,  with  distribu- 
ter   common    to    both.      Eight    cars    were 
equipped  with  a  single  coil  and  high  ten- 
sion    distributer;     sixty    had    a    coil     for 
each    cylinder;    one   had   a   combined   high 
and  low   tension   system,  the  first   being 
operated   with   four  coils,  while  the  sec- 
ond makes  use  of  magnetic  plugs  operat- 
ed by  magneto. 

The  storage  battery  appears  to  be  the 
favorite  source  of  current  for  coils.  The 
location  of  the  spark  plugs  seems  to  be 
about  evenly  divided  between  placing 
them  in  the  plugs  over  the  inlet  valves 
and  in  the  centre  of  the  top  of  the  cylin- 
der heads.  Occasional  departures  are  to 
be   noticed. 

In  dividing  the  ignition  systems  on  the 
foreign  and  domestic  it  is  found  that 
there  are  seven  double  systems  used  on 
cars  from  abroad  and  five  on  cars  from 
this  country.  The  high  and  low  tension 
magnetos  on  American  cars  were  evenly 
divided,  there  being  seven  of  each,  while 
on  foreign  cars  there  are  five  high  ten- 
sion and  eleven  low.  There  are  four  for- 
eign cars  and  sixty-three  domestic  with 
jump   spark   ignition. 


The  Automobile  Club  of  Germany  have 
withdrawn  for  1906  their  suggestion  that 
the  European  clubs  should  agree  to  hold 
one  big  international  contest  only  d'^ring 
the  year.  They  propose,  however,  to  re- 
vive this  suggestion  for  later  years. 


Notes  on  1906  Brake  Design. 

By  Charles  Tailleur. 
The  1906  models  of  nearly  all  prominent 
European  builders  indicate  a  better  realiza- 
tion on  the  part  of  their  designers  of  the 
engineering  factors  of  brake  design,  and  of 
the  vital  importance  of  the  entire  subject  of 
brakes.  American  cars  bear  evidence  of 
much  inventive  skill  and  study  in  their 
brake  design;  but  the  advantages  of  dura- 
bility and  high  safety  factors  in  these  mem- 
bers do  not  seem  to  have  been  so  thor- 
oughly appreciated  as  they  have  been  by 
our  foreign  competitors. 

The  tendency  abroad  has  been  to  en- 
large all  braking  surfaces  by  increase  in 
both  diameter  and  width,  and  to  provide 
means  for  quick  and  easy  brake  adjust- 
ment, in  some  cases  without  the  use  of 
tools.  A  second  brake  acting  through  the 
differential  is  also  gaining  in  favor.  In  Mer- 
cedes, Fiat  and  Wcstinghouse  there  is  one 
small  diameter,  wide  jaw  brake  on  the  for- 
ward end  of  the  secondary  shaft  in  addition 
to  the  usual  brake  carried  by  the  differential 
housing.  Both  brakes  are  of  the  same  type 
and  face,  but  the  latter  is  larger  in  diameter 
to  compensate  for  its  lower  speed  of  rota- 
tion. 

In  these  three  cars  the  brake  torque  is 
taken  on  studs  carried  by  the  aluminum 
crank  case.  This  arrangement  has  the  ad- 
vantage of  preventing  cramping  stresses  on 
the  brake  members  and  shafts,  which  might 
result  from  the  eccentricity  of  the  jaw  and 
drum  surfaces  where  the  brake  jaws  are 
carried  by  the  frame  members.  In  the  Fiat 
cars  both  these  brakes  are  operated  simul- 
taneously by  one  pedal,  while  Mercedes  and 
Westinghouse  provide  an  independent  pedal 
for  each.  Mors,  Rochet-Schneider,  Martini 
and  Berliet  place  two  brakes  upon  the  dif- 
ferential housing,  each  operated  independ- 
ently by  pedals.  In  these  foreign  cars 
which  are  equipped  with  but  one  brake  act- 
ing through  the  differential,  this  single 
brake  is  of  very  large  dimensions.  In  the 
35  horse  power  Hotchkiss  a  brake  12  inches 
in  diameter  and  4  inches  face  is  placed  im- 
mediately behind  the  gear  box,  and  the  20- 
30  horse  power  Renault  has  a  brake  15x3 
inches  similarly  placed,  and  provided  with 
air  cooling  flanges.  The  brake  practice  of 
the  Westinghouse  Company  should  be  par- 
ticularly interesting,  in  view  of  the  enor- 
mous experience  of  this  firm  with  high 
speed  vehicle  brakes.  It  is  therefore  sig- 
nificant that  the  30  horse  power  Westing- 
house chassis  is  provided  with  the  greatest 
total  braking  surface  of  any  car  of  the 
year.  The  chassis  weighs  about  2,300 
pounds,  and  has  approximately  375  square 
iu'-hes  total  brake  surface,  of  which  about 
one-half  acts  through  the  differential.  This 
quantity  and  distribution  correspond  close- 
ly with  the  writer's  formula: 

W 
S  =  .H.P.  +  - 

where    S  =  total   brake     surface ;     W  =  total 
weight  of  loaded  car. 
In  the  above  case  this  formula  would  give 


2  X  35  -»-  ^-^  =  340  square  mches. 

The  smallest  brake  surface  obser\'ed  upon 
any  Continental  chassis  shown  in  New 
York  is  that  of  220  square  inches  for  30 
horse  power  and  2,000  pounds  weight  A 
well  known  English  car  lately  imported,  of 
nearly  50  actual  horse  power  and  about 
2,200  chassis  weight,  is  equipped  with  but 
120  square  inches,  none  of  which  acts 
through  the  differential.  The  average  fig- 
ures for  European  chassis  are  290  square 
inches,  36  horse  power  and  2,100  pounds 
weight. 

DOUBLE   HUB   BRAKES.  * 

No  tendency  has  shown  itself  among  the 
better  class  of  foreign  constructors  to  place 
a  double  set  of  brakes  on  the  hubs  to  the 
exclusion  of  thg  differential  brake,  as  is 
being  done  to  some  extent  in  this  country. 
Two  rfeasons  for  this  are  apparent:  The 
impossibility  of  equalizing  the  retarding  in- 
fluence of  the  two  wheels  where  the  ad- 
hesion between  the  tire  and  the  ground  is 
different  from  any  cause,  such  as  unevenly 
divided  load,  crowning  of  the  roadbed,  im- 
like  conditions  of  the  road  surface,  etc. ; 
the  difficulty  of  obtaining  accessibility  and 
adjustability  combined  with  proper  dirt  and 
mud  protection  for  the  second  set  of  hub 
brakes,  which  must  be  used  constantly  in 
the  absence  of  a  differential  brake. 

The  new  Mors  brake  design  is  of  inter- 
est because  of  its  novelty.  There  are  two 
brakes  on  the  differential  shaft,  arranged 
one  on  either  side  of  the  gear  box.  The 
band  of  the  right  hand  one  is  not  anchored 
rigidly,  as  is  usual,  but  is  connected  with 
the  hub  brake  equalizing  beam  in  such  a 
way  that  the  torque  due  to  applying  the 
former  also  applies  the  hub  brakes.  Though 
this  device  will  probably  be  largely  copied, 
to  the  writer  it  does  not  seem  to  be  tech^ 
nically  correct.  Analysis  shows  it  to  be  in 
principle  a  coil  brake  of  two  or  more  con- 
volutions, and  as  such  its  action  will  vary 
rapidly  with  the  frictional  coefficient  o£  the 
operating  differential  brake. 

The  single  differential  shaft  brake  of  the- 
Delaimay-Belleville  car  is  provided  with  a 
very  neat  cooling  system.  The  two  jaws, 
are  built  up  with  water  jackets,  which  are 
flexibly  connected  to  a  small  special  water 
tank  attached  to  the  frame  close  by.  When 
the  brake  becomes  warm  a  thermo-siphoa 
circulation  through  the  jaws  is  induced, 
which  should  thoroughly  cool  them  for  a 
considerable  period  without  loss  of  water 
or  wetting  of  the  contact  surfaces. 

Owing  to  a  growing  tendency  to  sup- 
port the  differential  shaft  by  means  of  a 
continuation  of  the  shaft  casing,  internal 
differential  brakes  are  coming  more  into  fa- 
vor. The  casing  is  built  out  around  the 
brake  and  continued  out  to  the  side  frame 
members.  In  this  way  much  weight  is 
added  and  the  accessibility  of  the  brake  and 
its  adjustments  is  considerably  diminished. 

Coming  to 

THE  AMERICAN  CAR, 

the  brake  surfaces  as  indicated  above  are 
much  smaller,  even  in  cars  of  equal  weight 
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and  power,  than  in  the  imported  vehicles. 
The  average  of  some  sixty  cars  observed, 
mostly  of  the  four  cylinder,  medium  pow- 
ered type,  gave  46  square  inches  for  the 
brakes  acting  through  the  differential,  and 
87  square  inches  for  the  hub  brakes,  giving 
a  total  brake  surface  of  133  square  inches 
for  23  horse  power  and  1,800  pounds  weight. 
The  largest  brake  surface  observed  was  that 
of  230  square  inches  in  a  car  of  50  horse 
power  and  a  chassis  weight  of  about  2,500 
pounds.  In  this  case  all  brakes  acted  on  the 
hub  drums.  The  minimum  in  cars  rated 
above  18  horse  power  was  found  to  be  109 
square  inches,  divided  into  31  square  inches 
on  the  differential  and  78  square  inches  on 
the  hubs.  This  car  is  rated  at  24  horse 
power  and  the  chassis  weight  is  in  thfe 
neighborhood  of  1,800  pounds. 

In  American  cars  the  use  of  expanding 
and  contracting  hub  brakes  seems  to  favor 
the  fqrmer  strongly.  Owing  to  the  use  of 
standard  "ready  to  use"  bevel  drive  axles, 
few  cars  of  this  type  have  contracting  hub 
brakes,  except  where  a  second  set  of  brakes 
is  applied  to  the  hub.  In  several  side  chain 
cars  double  internal  enclosed  hub  brakes 
arc  fitted,  one  foot  and  the  other  hand 
lever  operated.  The  absence  of  a  differen- 
tial brake  is,  in  the  writer's  opinion,  a  seri- 
ous error,  although  much  is  said  of  the  ad- 
vantages of  applying  the  braking  effort  as 
close  to  the  tire  as  possible.  From  a  purely 
mechanical  point  of  view  this  argument  is 
correct,  but  hub  brakes  are  quite  ineffective 
in  controlling  a  car  under  some  not  infre- 
quently met  conditions,  under  which  the  dif- 
ferential brake,  skillfully  handled,  will  give 
the  desired  control. 

Differential  brakes  are  almost  invariably 
of  the  contracting  jaw  type.  The  abandon- 
ment of  the  simple  hand  brake  by  nearly  all 
builders  is  due  principally  to  tbe  difficulty  of 
adjusting  this  type  to  prevent  "dragging." 
The  jaw  is  rigid  and  not  subject  to  distor- 
tion, and  a  much  smaller  clearance  move- 
ment of  the  operating  linkage  is  sufficient  to 
perfectly  disengage  it,  whereas  the  converse 
is  true  of  the  band.  The  linkage  can  there- 
fore be  so  designed  as  to  take  up  a  greater 
amount  of  wear  automatically  without  re- 
quiring readjustment,  and  at  the  same  time 
give  the  required  leverages  for  easy  opera- 
tion. On  the  other  hand  the  band  brake  is 
much  lighter  and  usually  cheaper  to  manu- 
facture. In  the  writer's  opinion  a  well  de- 
signed band  brake  is  superior  to  one  of  the 
jaw  type. 

An  unusual  brake  arrangement  was  seen 
on  a  high  powered  car  of  new  make.  The 
hand  lever  operates  both  the  differential  and 
hub  brakes  simultaneously,  while  the  brake 
pedal  acts  only  on  the  differential.  As  to 
the  materials  employed  for  the  friction  sur- 
faces many  practices  are  current.  Steel,  va- 
rious bronzes,  brass,  cast  iron,  fibre,  leather 
and  wood  are  used  in  almost  every  possible 
^combination.  The  most  common  practice  at 
home  seems  to  be  bronze  against  cast  iron 
or  steel,  while  abroad  the  tendency  is  toward 
cast  iron  against  steel,  though  bronze  on 
steel  is  much  used. 
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One  prominent  air  cooled  car  uses  a 
specially  prepared  canvas  fabric  as  a  liner 
for  its  brake  bands. 

Water  cooling  for  brakes  does  not  seem 
to  have  found  any  favor  with  American 
constructors,  as  the  writer  was  unable  to 
find  a  single  example  of  it  at  either  show. 
This  is  the  more  remarkable  in  view  of  the 
smaller  braking  surfaces  provided  in  our 
cars,  and  the  severe  conditions  of  brake 
service  in  the  Eastern  and  far  Western 
States.  Experiments  have  proven  it  to  be 
an  effective  means  for  reducing  wear  dur- 
ing long  or  very  steep  descents.  Little  atten- 
tion has  evidently  been  paid  to  the  protec- 
tion of  the  differential  brakes  from  dust  and 
mud.  Except  in  those  cars  which  have 
underpans  extending  to  the  rear  of  the 
transmission,  special  brake  protection  is  sel- 
dom provided,  though  this  might  easily  be 
done,  and  would  add  much  to  their  dura- 
bility. 


How  It  Impressed  One  Amateur. 

By  Blank,  M.  D. 

An  amateur  is  one  interested  in  and 
working  on  a  question  from  love  of  it,  and 
with  no  pecuniary  motive.  The  term  is  not 
synonymous  with  "immature"  nor  does  it 
imply  any  deficiency  in  ability.  Again,  the 
opinions  of  any  one  man  should  be  taken  by 
others  for  their  suggestive  value,  and  not 
as  authoritative.  Consequently,  I  offer  no 
apology  for  the  following  hastily  written 
and  ill-considered  record  of  my  mental 
condition  at  the  end  of  the  Show  Week. 

I  came  home  and  examined  my  store  of 
remembrances.  I  found  a  friction  drive  on 
top  of  a  patent  lock  nut,  and  both  hiding 
a  new  carburetor.  Transmissions  hob- 
nobbed with  spring  suspensions  and  motors 
with  rubber  faced  lugs.  My  thoughts  were 
a  hodge-podge,  and  I  decided  that  probably 
my  impressions  were  mixed.  However,  as 
my  precious  time  flew  by  one  or  two 
things  began  to  separate  themselves  from 
the  mess,  and  I  fastened  on  to  them  with  a 
pencil. 

For  the  first  time  (and  I've  seen  all  the 
New  York  shows)  there  came  to  me  a  hint 
of  that  uniformity  of  design  and  material 
which  leads  to  that  regularity  of  size  which 
we  call  standardization.  It  was  only  a 
hint.  I  do  not  expect  such  absolute  uni- 
formity as  has  come  about  in  the  cycle 
trade.  I  couldn't  substantiate  it  to  save 
my  life.  Yet  I  think  it  was  there.  It  may 
have  been  suggested  by  the  harmony  of  the 
decorations.  If  it  wasn't  there,  my  breth- 
ren, it  ought  to  have  been.  So  pray  for  it, 
for  standardization  means  specialization  in 
manufacture,  and  that  means  prices  cut  to 
fractions  of  those  current. 

SHOW    NOT   THE    PLACE   TO   BUY. 

There  were  many  bona  fide  buyers  pres- 
ent. Amateurs,  I  mean.  Some  bought 
Some  will  buy.  It  strikes  me  that  the  Show 
is  the  last  place  to  go  to  buy  a  car.  In 
spite  of  the  fact  that  these  exhibitions 
prove  that  a  man  stands  a  poor  chance  of 
not  being  suited,  no  matter  what  he  buys, 
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they  make  ^  a  choice  very  difBciilt  ]i  ? 
bought  a  car  there  I  would  be  sure,  kr  "^ 
while  at  least,  to  wish  I  had  purchased  -  I 
other.  I  did  buy  a  new  car  last  sums?-  * 
Bought  it  as  I  try  to  make  a  diagnosis—-  T 
elimination.  First  I  asked  aiid  answe-- 
these  questions: 

1.  What  work  must  this  new  car  of  or 
do? 

2.  What  quality  of  motive  power  nms: 
have  to  do  such  work  best  ? 

3.  What  quantity  of  motive  power,  c.-- 
sidering  that  a  car  lasts  longer  when  ix  c^ 
do  its  regular  work  without  exertion? 

4.  What  form^  of  body  is  best  for  i: 
purpose  ? 

5.  What  can  I  pay  for  it? 

6.  What  can  I  spend  for  "upkeep"? 
Then  with  the  trade  lists    before  mc 

eliminated  those  cars  which  were  obviooil 
unsuitable.  You  would  be  astonished  r 
see  how  short  a  list  remained. 

Then  I  proceeded  to  study  in  detail  ti- 
lone  half  dozen.  This  was  to  find  the  cr 
which  most  nearly  suited  ray  pcrscsr, 
equation.  Questions  of  reputation,  rt. 
bility,  general  excellence,  etc,  you  nobt 
are  all  included  under  No.  6.  I  took  it :: 
granted  that  my  half  dozen  were  good 
saw  them  all.  I  managed  to  see  and  stoc 
the  drawings  of  three.  This  reduced  t> 
number  by  four.  Then  I  had  demonstn 
tions  over  routes  of  my  own  choosing.  Be 
upon  these  I  put  little  stress.  A  smart  mr 
can  demonstrate  any  old  car  to  anybod>  ^ 
satisfaction,  while  a  poor  man  will  raak* 
a  poor  impression  with  the  best  car  madt 
But  I  did  get  the  sort  of  demon stratiou 
wanted.  The  cars  were  dissected  for  uk. 
and  the  extreme  simplicity  and  acccssibilir 
of  one  won  out  I  took  eighteen  months  tc 
do  this,  and  the  result  is  eminently  satis- 
factory.   I  couldn't  do  it  at  a  show. 

AN  INCOMPETENT  JUDGE. 

One  incident  I  observed  has  a  lesson  in 
it  A  smart  young  man  took  a  casual 
glance  over  a  light  car,  most  beautifuHy 
designed  and  executed,  upon  which  I  had 
spent  two  hours,  and  with  a  laugh  char- 
acterized it  as  a  "freak."  I'll  admit  that  it^ 
outer  aspect  was  not  quite  orthodox,  but  in 
principle  it  was  absolutely  conventional 
Many  visitors,  both  amateur  and  profes- 
sional, made  like  mistakes  all  over  the 
room.  But  they  were  not  offensive  about 
it  The  exhibitor  of  this  car  overheard  the 
remark  and  turned  away  with  a  pained  look 
upon  his  face.  He  evidently  believes  in 
this  child  of  his  brain,  and  hands  and  love> 
it  like  a  son.  That's  the  kind  of  a  man  to 
buy  from.  No  shoddy  material  nor  un- 
skilled labor  tolerated  by  such  a  man.  I 
couldn't  resist  temptation  and  butted  in.  I 
took  great  pleasure  in  calling  the  young 
man  down,  and  take  satisfaction  in  the  re- 
membrance. After  a  while  I  foimd  he  had 
never  even  ridden  in  a  motor  car,  and  didn't 
know  a  needle  valve  from  a  cotter  pin,  A 
freak,  a  real  genuine  freak,  did  not  meet 
my  eye.  There  were  many  departures  from 
the  conventional  in  shape,  color,  etc,  but 
no  such  radical  differences  in  mechanical 
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iciRle  as  to  warrant  the  term.  There 
►  one  rather  dubious  looking  electric,  but 
not  sure  that  it  wasn't  all  right  Fric- 
I  drive  is  one  of  the  oldest  and  most 
ily  established  mechanical  propositions. 
2ar  w^hich  uses  it  is  no  freak.  I  happen 
knoAv  that  some  of  our  oldest  and  most 
iservative  engineers  are  now  experiment- 
;  with  it,  and  I  expect  to  see  it  become 
ndard  practice  in  certain  well  defined 
ds.  The  car  mentioned  above  was  chain 
iven. 

exhibitors'  enthusiasm. 
I  found  that  most  of  the  exhibitors  were 
>nest  and  enthusiastic  believers  in  the 
©position  that  their  cars  were  the  best 
les  for  the  price.  You  had  to  boost  most 
:  them  a  thousand  before  they  would  ad- 
it any  superiority.  Some  few  were  not  en- 
Lusiastic,  and  one  was  cynical.  I  don't 
lame  him.  He  was  showing  a  big,  50 
orse,  $3,500,  not  much  advertised  car, 
j^hich  was  finished  in  a  disgraceful  man- 
er.  A  certain  $500,  four  cylinder,  was  an 
ridescent  dream  in  comparison.  This  big 
ar  showed  marks  of  absolute  neglect  and 
lovenliness.  Others  of  equal  size  and  price 
howed  care.  It  may  be  that  this  manufac- 
urer  spends  all  his  time  and  money  on  the 
nside  of  his  motor.  Personally,  I  don't  be- 
ieve  it.  I  know  he  spends  more  on  the 
outside.  High  tension  wires  floating  around 
loose,  marks  of  the  cold  chisel  over  every- 
thing. Oh,  it  was  a  nightmare!  I  claim 
that  the  man  who  makes  a  thoroughly  good 
motor  will  love  it  and  spend  his  own  money 
if  need  be  to  send  it  out  looking  well.  You 
couldn't  give  me  that  car,  for  its  maker 
doesn't  believe  in  it 

I  was  glad  to  see  so  many  big  wheels. 
One  little  car  had  36  inch  drivers.  And  I 
was  not  glad  to  see  the  preponderance  of 
the  jump  spark.  I  suppose  the  ease  of  ad- 
vancing it  is  accountable.  I  think  a  spark 
should  be  big  enough  and  hot  enough  not  to 
need  advancing. 

So  far  as  one  is  able  to  judge  by  in- 
spection, the  best  made,  the  finest  finished, 
the    most    conveniently    designed,    the    car 
which  in  every  way  showed  the  maximum 
of  knowledge,  care,  pains  and  attention  with 
the  greatest  degree  of  practical  luxury,  was 
an  American  car  in  the  Armory  Show.  One 
can't  form  much  opinion  as  to  material  from 
an  inspection,  but  as  I  stood  over  that  car 
by  the  hour  and  imagined  myself  with  it  in 
all  the  exigencies  suggested    by  five  years' 
experience    and    observation,    they    seemed 
very  unlikely  to  occur,  and  if  they  did  the . 
remedy  was  obvious  and  easily  applied.    It 
was  the  most  "prophylactic"  car  I  ever  saw. 
It  was  proof  at  any  rate  that  in  refinement 
of    design     our     American     manufacturer 
leads  the  world.' 

But  one  impression  of  these  two  shows 
overshadows  all  the  rest.  There  is  born 
in  every  one  a  new  sense  of  the  dignity 
and  importance  of  the  industry.  No  longer 
does  it  cater  to  sport  alone.  Pleasure  is 
not  now  the  only  thing  considered.  Utility, 
the  lightening  of  the  world's  labor  is  the 
present   object. 


Additional  Exhibitors. 

Owing  to  the  fact  that  many  exhibitors 
at  the  two  shows  were  not  listed  in  the 
catalogues,  or  that  their  exhibits  were  not 
in  position  during  the  first  few  diays  of  the 
show  week,  as  well  as  owing  to  oversight  • 
on  the  part  of  our  reporters,  we  were  not 
able  to  print  descriptions  of  all  of  the  ex- 
hibits in  our  first  show  number.  Those 
which  were  omitted  there  are  mentioned 
below. 

Complete  Vehicles,  A.  C.  A.  Show. 

CAREY  MOTOR  COMPANY. 

This  concern  exhibited  a  touring  run- 
about equipped  with  a  five  revolving  cylin- 
der engine  of  10  horse  power  placed  in 
front  of  the  dash,  and  in  such  a  position 
that  the  shaft  runs  across  the  car.  The 
power  is  delivered  to  the  change  speed 
gear,  which  is  located  at  about  the  middle 
point  of  the  frame,  by  a  roller  chain.  The 
gear  box  includes  a  differential  and  a 
change  speed  group,  which  provides  two 
speeds  and  reverse  by  an  individual  clutch 
system.  The  drive  to  the  rear  wheels  is  by 
countershaft  and  side  chains.  Steering  is 
effected  by  hand  wheel,  and  the  speed  of 
the  motor  is  controlled  by  throttle  and 
spark  regulation. 

DAIMLER  MANUFACTURING  COMPANY. 

At  the  stand  of  this  company  were  to  be 
seen  two  of  the  new  American  Mercedes 
40-45  horse  power  cars,  a  polished  chassis 
and  various  disassembled  parts.  A  num- 
ber of  changes  are  noted  in  the  detail  con- 
struction of  this  year's  product.  Hess- 
Bright  ball  bearings  are  used  on  the  crank 
shaft,  and  the  half  time  gears  are  moved 
to  the  front  part  of  the  crank  case  and  are 
entirely  enclosed.  The  low  tension  ignition 
make  and  break  device  has  been  moved 
to  the  comer  of  the  admission  valve  ports, 
and  is  now  made  so  that  the  anvil  may  be 
unscrewed  from  the  cylinder  without  dis- 
turbing the  hammer  or  moving  part.  The 
anvil  is  in  the  form  of  a  plug  with  porce- 
lain insulation.  A  compression  release  de- 
vice, which  consists  of  an  extra  set  of  cams 
on  the  exhaust  valve  cam  shaft,  so  fitted 
that  they  may  be  moved  beneath  the  exhaust 
valve  tappets,  and  thereby  prevent  the  ex- 
haust valves  from  completely  closing,  is 
operated  by  means  of  a  pull  rod  extending 
through  the  front  of  the  crank  case.  The 
change  gear  box  now  provides  for  single 
reduction  on  the  full,  second  and  third 
speeds,  and  a  direct  drive  on  the  fourth  by 
means  of  a  set  of  double  gears  and  an  in- 
ternal gear  clutch. 

THE   CRAWFORD    AUTOMOBILE   COMPANY 

showed  their  Model  C  touring  car,  Model 
A  and  D  runabouts.  The  touring  car  has 
a  seating  capacity  of  five  passengers,  a  four 
cylinder  vertical  motor,  having  cylinder  di- 
mensions of  ^Viy^^Yj  inches  and  being 
rated  at  24  horse  power  at  800  revolutions 
per  minute.  The  jump  spark  system  of  ig- 
nition with  four  coils  is  used.  The  clutch 
is  of  the  inverted  cone  type  provided  with 
ball  thrust  bearings,  and  is  made  dustproof 
by  a  leather  diaphragm.  The  gear  box  gives 
three  forward  speeds  through  a  system  of 


sliding  gears  operated  by  means  of  a 
change  gear  lever  in  an  H  slot  sector.  The 
drive  to  the  rear  axle  is  by  countershaft 
and  side  chains.  Ball  bearings  are  used 
throughout,  including  the  change  gear  box 
and  the  countershaft.  The  Model  A  run- 
about has  a  seating  capacity  of  two  per- 
sons; a  two  cylinder  vertical  engine  with 
4x4^^  inch  cylinders;  a  two  speed  planet- 
ary change  gear  and  a  single  chain  drive 
to  the  rear  axle. 

THE  DETROIT  AUTO  VEHICLE  COMPANY 

exhibited  Crown  touring  cars,  runabouts 
and  delivery  wagons.  The  first  mentioned 
are  equipped  with  four  cylinder,  24  horse 
power,  vertical  motors,  having  the  valves 
located  in  the  cylinder  head  and  operated 
by  rocker  arms  and  tappet  rods  located  all 
on  one  side  of  the  engine.  The  planetary 
change  gear  used  on  these  cars  gives  two 
forward  speeds  and  one  reverse,  and  is  en- 
closed in  an  oil  tight,  dustproof  aluminum 
case.  The  drive  to  the  rear  axle  is  by  means 
of  a  propeller  shaft  and  bevel  gears.  The 
Crown  runabout  has  a  two  cylinder  opposed 
motor  of  12  horse  power,  set  crosswise  in 
front  under  a  hood.  A  frictional  speed 
changing  mechanism  is  used,  in  which  the 
initial  drive  is  transmitted  to  an  inter- 
mediate friction  disc  set  at  90  degrees  with 
the  former  and  driven  by  it  through  a  45 
degree  contact.  The  driven  friction  mem- 
ber is  placed  with  its  axis  running  length- 
wise of  the  frame,  and  the  power  is  trans- 
mitted to  it  by  the  intermediate  member 
through  a  face  and  rim  contact.  The  drive 
to  the  rear  axle  is  by  means  of  a  double 
universal  shaft  and  bevel  gears.  The 
Crown  delivery  wagon  has  a  two  cylinder 
vertical  motor  placed  under  the  seat  and 
rated  at  i  horse  power;  a  planetary  two 
speed  gear  and  a  single  chain  drive  to  the 
rear  axle.  Hyatt  roller  bearings  are  used 
on  the  rear  axle  and  ball  bearings  on  the 
front. 

THE  DUQUESNE  CONSTRUCTION  COMPANY, 

of  Jamestown,  N.  Y.,  showed  their  four 
cylinder,  16-21  horse  power,  air  cooled  car. 
The  cylinder  dimensions  of  the  engine  are 
3J^x4  inches.  The  admission  and  exhaust 
valves  are  arranged  in  the  cylinder  head, 
and  in  addition  to  this  auxiliary  exhaust 
valves  are  used.  The  change  gear  box 
gives  two  speeds  forward  and  one  reverse. 
The  pinions  are  hardened  and  run  in  oil. 
Bevel  gear  drive  is  employed,  the  pro- 
peller shaft  being  enclosed  in  a  tubular 
torsion  housing  which  is  bolted  to  the 
rear  axle  case  and  is  mounted  in  a  uni- 
versal bracket,  the  fixed  member  of  which  is 
bolted  to  the  change  gear  case.  The'  rear 
axle  is  of  the  floating  type  and  runs  on 
roller  and  Hess- Bright  ball  bearings.  The 
car  weighs   1,750  pounds. 

THE    PREMIER    MOTOR    MANUFACTURING    COM- 
PANY 

showed  in  addition  to  their  well  known  air 
cooled  touring  cars  and  runabouts  in  which 
the  motors  are  placed  with  the  crank  shafts 
running  across  the  frame,  their  new  four 
cylinder  Model  L,  in  which  the  engine  crank 
shaft  runs  lengthwise  of  the  chassis.     The 


i64 

motor  has  cylinders  414m14  inches  in  di- 
mensions, and  is  rated  at  20-24  horse  power. 
A  three  speed,  selective  system,  sliding  gear, 
change  speed  group  is  used,  and  propeller 
shaft  drive  to  the  rear  axle.  The  wheel 
base  of  this  model  is  104  inches;  32x3^ 
inch  wheels  are  used,  and  full  elliptic 
springs.  A  variety  of  bodies  of  the  side  en- 
trance tonneau  and  enclosed  t>'pe  are  fitted 
to  this  chassis. 

THE  CHADWICK  MOTOR  CAR  COMPANY. 

The  Chadwick  cars,  which  were  to  be 
seen  at  the  stand  of  this  company,  were  fully 
described  in  a  recent  issue  of  The  Horse- 
less Age.  It  will  be  recalled  that  they  are 
equipped  with  40  horse  power  four  cylinder 
vertical  engines,  leather  cone  clutches,  four 
speed  sliding  gear  transmissions  and  double 
chain  drive. 

PITTSBURG    MOTOR  VEHICLE  COMPANY 

appeared  at  their  first  show  with  a  line  of 
electric  delivery  wagons.  They  employ  the 
underslung  battery  system,  motor  suspended 
in  swinging  brackets  from  the  frame,  and 
driving  rear  wheels  by  means  of  a  chain. 
Full  elliptic  springs  are  used  in  front  and 
platform  springs  at  the  rear.  Their  Type  A 
light  delivery  wagon,  which  was  on  exhibi- 
tion, has  a  capacity  of  700  to  1,000  pounds. 

THE   AEROCAR   COMPANY 

displayed  a  24  horse  power  touring  car,  with 
Cape  top,  of  2,000  pounds  weight.  The  four 
cylinder,  air  cooled  Reeves  engine  is  used 
and  a  Brown-Lipe  sliding  gear.  A  shaft 
and  bevel  gear  transmit  the  power  to  a 
floating  rear  axle.  One  inch  Hess-Bright 
ball  bearings  are  used  at  the  rear  hubs.  The 
clutch  is  a  leather  faced  cone.  Aside  from 
wide  cast  flanges  on  the  cylinders  a  15  inch 
fan,  made  of  six  brass  blades,  runs  on 
Hess-Bright  bearings  in  front.     The  steer- 
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Matheson  Five  Ton  Truck  Demonstrating  Outsue  the  Show. 


ing  column  is  of  the  worm  and  nut  t>T)e  in 
an  oil  tight  case. 

the  m'crea  motor  truck  company 

exhibited  one  Champion  electric  truck,  with 
a  canopy  top.  It  is  a  duplicate  of  one  used 
at  the  United  States  Naval  Academy  at 
Annapolis.  The  capacity  is  4,000  pounds, 
and  it  has  a  speed  of  8  miles  per  hour  and  a 
mileage  on  one  charge  of  40  miles.  The 
simplicity  of  the  electric  truck  is  its  strong 
feature,  and  eliminates  much  repair  work. 
The  storage  battery  and  the  two  motors  are 
suspended   midway  under  the  truck.     Be- 
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tween  the  two  are  the  jack  shaft  and  differ 
ential.  Side  chain  drive  is  employed.  Tk 
company  builds  various  types,  with  frcse 
500  pounds  to  10  tons  capacity. 

THE    BLOMSTROM    COMPANY 

have  extended  their  line  of  Queen  cars  tht 
season  by  adding  a  new  four  cylinder  tour- 
ing car  and  a  two  cylinder  runabout.  The 
touring  car  and  an  exhibition  chassis  wert 
displayed,  also  one  of  the  18  horse  power 
models.  The  latter  has  been  improved  by 
increasing  the  length  of  the  motor  bearings 
and  using  Parsons  white  bronze,  the  sub- 
stitution of  a  two  pinion  circulating  pump 
for  the  sliding  piston  arrangement  and  a 
running  board  in  place  of  steps,  The  larger 
car  has  454x4^^  inch  cylinders,  cast  in  pair*, 
and  is  rated  at  26-30  horse  power.  It 
weighs  2,000  pounds.  A  formed  sheet  stetl 
pan  extends  under  the  motor  and  flywhet! 
The  front  springs  are  perched  5  inches 
forward  of  the  centre. 

THE  AUSTIN   AUTO  COMPANY 

exhibited  a  limousine,  a  touring  car  and  a 
runabout.  The  touring  car  has  a  very  rich 
appearance,  with  the  pure  white  panels  and 
light  chocolate  brown  trimming  and  uphol- 
stering. The  seat  and  back  of  the  tonneau 
of  this  car  are  removable,  which  allows  of 
using  the  car  as  a  runabout.  The  company 
build  their  cars  entirely  in  their  own  fac- 
tory. The  motor  carries  high  compression, 
and  is  said  to  run  very  smoothly  at  120 
revolutions,  giving  60  horse  power  at  1,200 
revolutions  per  minute.  The  cylinders  arc 
of  5M>  inches  bore  and  stroke.  The  inlet 
valves  consist  of  three  light  automatic  valves 
of  seven-eighth  inch  diameter,  grouped  in  a 
removable  nest.  The  speed  changing  lever 
is  operated  by  lightly  pressing  down,  then 
forward  or  back,  or  lifting  up  and  moving 
forward  or  hack.  The  side  members  of  the 
angle  steel  frame  converge  forward,  retain- 
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ng  the  narrow  front  and  eliminating  the 
jgee  curves  at  the  dash.  The  reverse  is 
obtained  by  dropping  a  small  gear  from 
ibove  into  mesh  with  the  two  other  gears. 

THE    IROQUOIS   IRON   WORKS, 

3f    Buffalo,    N.   Y.,  exhibited  a  substantial 
looking  motor  stage,  built  to  carry  sixteen 
passengers.     It  is  fitted  with  a  four  cylinder, 
6x6  inch    vertical  motor  mounted  in  front 
under  a  hood.    The  cylinders  are  cast  sep- 
arately,   with    integral   heads,   valve   cham- 
bers   and    water  jackets.     A   Buffalo   float 
feed  type  carburetor  is  used,  and  the  fuel 
consumption  is  claimed  to  be  i  gallon  per 
6   miles,    so    that  the  tank  capacity  of  36 
gallons     is     sufficient    for    upward    of    200 
miles.     The  car  is  fitted  with  a  double  ra- 
diator,   part   of  which   closes  the   front  of 
the  bonnet  space,  and  part  of  which  is  lo- 
cated beneath  the  frame  in  front.    Through 
this    radiator    the    water    is    circulated    by 
means  of  a  positive  rotary  pump.    The  en- 
gine speed  is  controlled  by  means  of  a  spark 
and   throttle  lever   which  are  mounted  on 
the  inclined  steering  wheel.     The  clutch  is 
of  the   metal  disc  type,  enclosed  and  run- 
ning in  oil,  and  the  sliding  pinion  type  of 
change  gear  is  fitted,  giving  three  forward 
speeds,  viz.,  4,  8  and  20  miles  per  hour,  in 
addition   to  the  reverse.     The  drive  to  the 
rear    wheels    is    by    side    chains.     Timken 
roller  bearings  are  used  throughout.    Both 
axles   are   solid   forgings,  while  the  frame 
is  of  channel  steel  construction.    The  body 
is  carried  on  long  semi-elliptic  springs.  The 
wheels  are  36  inches  in  diameter  and  fitted 
with   solid   rubber  tires,  4J/4   inches  at  the 
front  and  5  inches  at  the  rear.    The  car  has 
a  wheel  base  of  132  inches. 

THE  COMMERCIAL  MOTOR  CAR  COMPANY, 

of  4  East  Forty-second  street.  New  York 
city,    exhibited     a     3    ton    gasoline    truck, 
a  photo  of  which  was  shown  in  our  last 
issue.    This  vehicle  has  a  frame  built  up  of 
structural   steel,   which    is   supported   upon 
semi-elliptic  springs  at  both  front  and  rear. 
The  motor  is  a  four  cylinder  one,  and  is 
located    underneath    the    driver's    seat    and 
footboard.     At  the  front  of  the  car  is  ar- 
ranged    a     very     large     tubular     radiator, 
through  which  the  cooling  water  is  forced 
"by  a  pump.    The  steering  wheel  in  this  car 
is  mounted   on  top   of  a   vertical  column. 
The  engine  throttle  is  controlled  by  a  pedal, 
and  the  change  speed  gear  by  a  hand  lever, 
while  braking  is  accomplished  by  means  of 
a  foot  lever.    The  drive  to  the  rear  wheels 
is  by   side   chains.     The   wheels   are   shod 
with     non-skidding    sectional     tires     which 
allow    of    renewing    individual    sections    in 
case  they  are  damaged.     At  this  stand  was 
also  shown  the   Adams  transmission  gear, 
in  which  the   individual  driving  gears  are 
provided    with    pawls    by    which    they    are 
locked  to  the  shaft.    The  pawls  are  pressed 
into  position  to  engage  the  gears  by  coiled 
springes,  and  are  disengaged  by  means  of  a 
sliding  wedge. 

ARCHER    &    CO. 

exhibited  the  Hotchkiss  and  the  DeLeon 
cars.  The  former  is  made  by  the  well 
known    arms    company    of    Paris,    and    is 


claimed  to  have  a  10  inch  road  clearance, 
which  adapts  it  particularly  to  touring  on. 
American  roads.  The  engine  crank  shaft  is 
mounted  on  five  D.  W.  F.  ball  bearings. 
Either  the  high  tension  or  low  tension  ig- 
nition system  may  be  fitted,  the  current 
being  supplied  by  magneto  in  either  case. 
A  conical  leather  covered  clutch  provided 
with  a  universal  joint  connects  the  engine 
to  the  change  speed  gear,  which  is  this 
year  of  the  selective  type.  The  drive  to  the 
rear  axle  is  by  shaft  with  two  universal 
joints.  The  rear  axle  is  of  somewhat  un- 
usual construction,  consisting  of  a  double  set 
of  steel  tubes  joined  by  a  steel  case  over  the 
differential  and  driving  gear,  which  is  di- 
vided in  a  horizontal  plane,  so  that  the 
upper  half  can  be  readily  removed  for  in- 
spection. The  polished  Hotchkiss  chassis 
shown  on  the  Archer  stand  was  one  of  the 
finest  pieces  of  work  at  either  of  the  shows. 
The  DeLeon  car  is  an  "assembled"  car, 
being  built  up  of  components  furnished  by 
various  well  known  French  parts  makers. 
Only  one  size  of  this  car,  a  35  horse  power 
model,  is  manufactured.  The  engine  speed 
is  regulated  by  a  balanced  throttle  valve 
under  the  control  of  a  centrifugal  govern- 
or. The  cam  shafts  with  their  cams  are  cut 
from  the  solid  bar,  and  can  be  readily  re- 
moved from  the  crank  case.  All  the  valves 
can  be  adjusted  independently  as  to  lift.  A 
simple  cone  clutch  is  used.  The  bevel 
driving  gears  and  differential  are  enclosed 
in  a  separate  housing  from  the  gear  box,  a 
universal  joint  being  interposed  between 
the  two  housings. 

Parts  Exhibits,  A.  C.  A.  Show. 

THE  ROBINSON    FUR   COMPANY, 

of  New  York,  featured  a  new  line  of  gray 
fox  robes,  stoles,  caps,  gloves,  muffs,  etc., 
in  addition  to  a  complete  line  of  other  furs 
designed  to  afford  comfort  to  the  motorist 
in  winter  weather. 

DUPLEX  IGNITION  COMPANY. 

The  Duplex  spark  plug,  which  was  to  be 
seen  at  the  stand  of  this  company,  em- 
bodies a  feature  out  of  the  usual  in  that 
by  removing  a  switch  at  the  top  of  the  plug 
any  accumulation  of  soot  will  be  blown  off 
without  removing  the  plug  from  the  cylin- 
der. 

THE  KIRKHAM    MOTOR   MANUFACTURING  COM- 
PANY, 

of  Bath,  N.  Y.,  show  a  new  line  of  four 
cylinder  motors,  all  of  the  four  cylinder, 
vertical  type,  rated  at  12-14  horse  power, 
15-18,  18-22  and  24-30  horse  power,  re- 
spectively. These  motors  are  all  of  the 
individual  cylinder  type,  with  intermediate 
and  end  bearings  of  the  crank  shafts  sus- 
pended in  the  upper  half  of  the  crank  case, 
and  with  the  commutators  driven  by  bevel 
gears  and  vertical  shafts.  They  also  show 
their  internal  type  of  cone  clutch,  and  their 
three  speed  change  gear  box,  which  pro- 
vides for  a  direct  drive  on  the  high  speed 
with  the  jack  shaft  stationary.  Descrip- 
tions of  the  above  apparatus  will  appear 
in  one  of  our  early  issues. 


RAIMES    &    CO. 

showed  a  line  of  "Globe"  metal  polishes  in 
paste  and  liquid  form,  and  the  Globe  glass 
cleaner.  These  are  put  up  in  various  size 
receptacles. 

THE  DETROIT  TOOL  COMPANY. 

A  new  combination  tool  for  use  in  small 
garages  was  shown  by  this  company.  It 
incorporates  a  vise,  pipe  vise,  emery  wheel, 
drill  press,  forge,  anvil  and  crucible  holder 
in  one.  Model  A,  the  smaller  size,  is  41 
inches  long,  10  inches  high,  12  inches  wide, 
and  weighs  135  pounds. 

THE  DETROIT  MOTOR  CAR  SUPPLY  COMPANY 

exhibited  tops  of  the  Cape  cart  variety  for 
touring  cars,  and  a  special  top  for  run- 
abouts. A  feature  of  this  latter  top  is  the 
liberal  use  of  lights,  two  triangular  ones 
being  fitted  in  each  side  curtain  and  an 
oval  one  at  the  rear.  A  storm  apron  is 
shown  which,  when  used  in  connection  with 


Detroit  Runabout  Top. 

this  top,  entirely  encloses  the  occupants. 
This  storm  apron  is  also  provided  liberally 
with  lights  at  the  front  and  sides. 

THE  MILLS  MANUFACTURING  COMPANY. 

The  feature  of  this  company's  exhibit 
was  their  line  of  goggles  designed  for 
those  who  are  forced  to  use  eyeglasses. 
The  lenses  of  the  goggles  are  so  ground 
that  the  wearer  can  dispense  with  his 
regular  glasses  while  using  them. 

THE   CROUSE-HINDS   COMPANY, 

Syracuse,  N.  Y.,  showed  a  double  ball  con- 
tact commutator,  the  contact  being  made  by 
means  of  a  cam  passing  between  two  steel 
balls  held  together  by  coiled  springs.  The 
balls  touch  each  other  and  come  in  contact 
with  the  cam  as  the  latter  passes  through 
them.  The  cam  is  a  solid  piece,  with  no 
movable  parts.  A  long  bearing  on  the  shaft 
prevents  the  timer  case  from  wobbling. 
They  also  showed  a  distributer  which  has 
two  cams  and  two  sets  of  balls,  one  set 
for  the  timer  and  one  for  the  distributer. 
The  connection  is  made  and  the  circuit 
closed  for  each  cylinder  as  the  cam  passes 
between  the  balls. 

THE    AUTO    LOCK    PLUG    COMPANY, 

New  York,  showed  the  auto  bonnet  and 
switch  lock,  which  is  operated  from  the 
dashboard,  and  consists  of  two  sliding  bars 
fastened  at  the  chassis  and  wedged  into  two 
sockets  riveted  onto  the  hood,  doing  away 
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motor  has  cylinders  4%x4%  inches  in  di- 
mensions,  and  is  rated  at  20-24  horse  power. 
A  three  speedj  selective  sj'stem,  shding  gear^ 
change  speed  group  is  iised^  and  propeller 
sh^lX  dmT  to  the  rear  axle.  The  wheel 
base  of  this  model  is  104  inches;  32x5 J.j 
inch  wheels  are  used^  and  fnll  elliptic 
springs.  A  variety  of  bodies  of  the  side  en- 
trance totuieau  and  enclosed  type  are  fitted 
to  this  chassis. 

THE  CHAD  WICK  MCITOR  CAR  COMPANY. 

The  Chadwick  cars,  which  w*ere  to  be 
seen  at  the  stand  of  this  company^  were  fully 
described  in  a  recent  issue  of  The  Horse- 
less Age.  It  will  be  recalled  that  they  are 
equipped  with  40  horse  power  four  cylinder 
vertical  engines,  leather  cone  clutches,  four 
speed  sliding  gear  transmissions  and  double 
chain  drive. 

PITTSBURG    MOTOR    VEHICLE   COMPANV 

appeared  at  their  first  show  with  a  Ime  of 
electric  delivery  wagons.  They  employ  the 
underslung  battery  system^  motor  suspended 
in  swinging  brackets  from  the  frame,  and 
drivin(^  rear  wheels  by  means  of  a  chain. 
Full  elliptic  springs  are  used  in  front  and 
platform  springs  at  the  rear  Their  T>T)e  A 
light  delivery  wagon,  which  was  on  exhibi* 
tiofi,  has  a  capacity  of  700  to  1,000  pounds. 

THE   AEROCAR   COMPAKY 

displayed  a  24  horse  power  touring  car.  with 
Cape  top,  of  2,000  pounds  weight  The  four 
cylinder,  air  cooled  Reeves  engine  is  used 
and  a  Brown -Lipe  sliding  gear.  A  shaft 
and  bevel  gear  transmit  the  power  to  a 
floating  rear  axle.  One  inch  Hess-Bright 
ball  bearings  arc  used  at  the  re^ir  hubs.  The 
clutch  is  a  leather  faced  cone.  Aside  from 
wide  cast  flanges  on  the  cylinders  a  15  inch 
fan,  made  of  six  brass  blades,  runs  on 
Hess -Bright  bearings  in  front.     The  steer- 
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ing  column  is  of  the  worm  and  nut  iypt  in 
an  oil  right  c^ise. 

THE   m'cREA    motor    TRUCK   CtJMPANY 

exhibited  one  Champion  electric  trvick,  with 
a  canopy  lop.  It  is  a  duplicate  of  one  used 
at  the  United  States  Naval  Ac^idemy  ai 
.\nnapolis.  The  capacity  i^  4,000  pound  ?^. 
and  it  has  a  speed  of  8  miles  per  hour  and  a 
mileage  on  one  charge  of  40  miles.  The 
simplicity  of  the  electric  truck  is  its  strong 
feature^  and  eliminates  much  repair  work. 
The  storage  battery  and  the  two  motors  arc 
siisjjciided   midway  imder   the   trnck.     Bc- 
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twcen  the  two  are  the  jack  ihaft  and  diir 
eniial.  Side  chain  drive  h  etnj>loyra3,  T^ 
company  builds  various  type-s,   Wttb  fft" 

500  pounds  to  10  tons  capacity* 

THE  BlxmSTHOM  COMFANV 
have  extended  their  line  of  Queen  Ciift  tit 
season,  by  adding  a  new  four  cyliticlier  loot 
ing  car  and  a  two  cylinder  rumibout  Tfe 
ton  ring  car  and  an  exhibition  chas;^^  ftfr 
displayed,  also  one  of  the  l8  hors^  yxrw^ 
models.  The  latter  ha 9  been  itJtpro%'«d  ^ 
increasing  the  length  of  the  motor  bcannri 
and  using  Parsons  white  bronrc,  ibc  sqI^ 
stitution  of  a  two  pinion  circulating  puor 
for  the  sliding  pistun  iirrangement  zod  1 
rnnning  board  in  place  of  steps,  The  Urff? 
car  has  41^x4^  inch  cylinders,  ca^t  in  pair< 
and  is  rated  at  36-30  horse  power.  It 
weighs  2,000  pound?.  A  formed  sheet  steel 
pan  extends  under  the  motor  and  flvT^'hte^ 
The  front  springs  are  perched  5  ijicbc^ 
forward  of  the  centre. 

THE   AUSTIN    AUTO  COM  PANT  Y 

exhibited  a  limousine,  a  touring  car  and  i 
runabout.     Tlie  touring  car  has  a  ver>'  rtdi 
appearance,  with  the  pure  w^iite  panels  and 
light  chocolate  brown  trimmmg  and  nphol- 
stcnng.    The  scat  and  back  of  the  tonneau 
of  thrs  car  are  removable,  which  allows  of 
using  the  car  as  a  runaliout.    The  company 
bmid  their  cars  entirely  in  their  own  fac- 
tory.    The  motor  carries  high  compressfon, 
ami    is   said   to   run  very   smoothly  ai  120 
revolution-s,  giving  60  horse  power  at  1,300 
rifvotutions  per  minute.     The  cylinders  are 
of  5' J   iiKhe=i  bore  and  stroke.     The  inlet 
valves  consist  of  ihree  light  automatic  valves 
of  seven-eighth  inch  diameter,  gmiiped  in  a 
removable  nesL     The  speed  changing  lever 
is  operated  by  lightly  pressing  down,  then 
forward  or  back,  or  lifting  up  atiri  moving 
forward  or  back.   The  side  members  of  the 
angle  steel  frame  converge  forward,  retain- 
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►ig  the  narrow  front  and  eliminating  the 
•gee  curves  at  the  dash.  The  reverse  is 
nbtained  by  dropping  a  small  gear  from 
ibove  into  mesh  with  the  two  other  gears. 

THE    IROQUOIS   IRON    WORKS, 

)f    Buffalo,    N.   Y.,  exhibited  a  substantial 
coking  motor  stage,  built  to  carry  sixteen 
passengers.     It  is  fitted  with  a  four  cylinder, 
6x6  inch    vertical  motor  mounted  in  front 
under  a  hood.    The  cylinders  are  cast  sep- 
arately,   with    integral   heads,   valve   cham- 
bers   and    'water  jackets.     A   Buffalo   float 
feed  type  carburetor  is  used,  and  the  fuel 
consumption  is  claimed  to  be  i  g^allon  per 
6   miles,    so    that  the  tank  capacity  of  36 
gallons     is     sufficient    for    upward    of    200 
miles.     The  car  is  fitted  with  a  double  ra- 
diator,  part   of  which  closes  the  front  of 
the  bonnet  space,  and  part  of  which  is  lo- 
cated beneath  the  frame  in  front.    Through 
this    radiator    the    water    is    circulated    by 
means  of  a  positive  rotary  pump.    The  en- 
gine speed  is  controlled  by  means  of  a  spark 
and   throttle   lever   which   are  mounted   on 
the  inclined  steering  wheel.     The  clutch  is 
of  the  metal  disc  type,  enclosed  and  run- 
ning in  oil,  and  the  sliding  pinion  type  of 
change  gear  is  fitted,  giving  three  forward 
speeds,  viz.,  4,  8  and  20  miles  per  hour,  in 
addition   to  the  reverse.     The  drive  to  the 
rear    wheels    is    by    side    chains.      Timken 
roller  bearings  are  used  throughout.     Both 
axles   are    solid   forgings,  while  the  frame 
is  of  channel  steel  construction.    The  body 
is  carried  on  long  semi-elliptic  springs.  The 
wheels  are  36  inches  in  diameter  and  fitted 
with  solid   rubber  tires,  4J4  inches  at  the 
front  and  5  inches  at  the  rear.    The  car  has 
a  wheel  base  of  132  inches. 

THE  COMMERCIAL  MOTOR  CAR  COMPANY, 

of  4  East  Forty-second  street.  New  York 
city,    exhibited     a     3    ton    gasoline    truck, 
a  photo  of  which   was  shown  in  our  last 
issue.    This  vehicle  has  a  frame  built  up  of 
structural   steel,   which   is   supported   upon 
semi-elliptic  springs  at  both  front  and  rear. 
The  motor  is  a  four  cylinder  one,  and  is 
located    underneath    the    driver's    seat    and 
footboard.     At  the  front  of  the  car  is  ar- 
ranged    a     very     large     tubular     radiator, 
through  which  the  cooling  water  is  forced 
"by  a  pump.    The  steering  wheel  in  this  car 
is   mounted   on   top   of  a   vertical   column. 
The  engine  throttle  is  controlled  by  a  pedal, 
and  the  change  speed  gear  by  a  hand  lever, 
while  braking  is  accomplished  by  means  of 
a  foot  lever.    The  drive  to  the  rear  wheels 
is  by   side   chains.     The   wheels   are   shod 
with    non-skidding    sectional    tires    which 
allow    of    renewing    individual    sections    in 
case  they  are  damaged.     At  this  stand  was 
also  shown  the  Adams  transmission  gear, 
in  which  the  individual  driving  gears  are 
provided    with    pawls    by    which    they    are 
locked  to  the  shaft.    The  pawls  are  pressed 
into  position  to  engage  the  gears  by  coiled 
springes,  and  are  disengaged  by  means  of  a 
sliding  wedge. 

ARCHER    &    CO. 

exhibited  the  Hotchkiss  and  the  DeLeon 
cars.  The  former  is  made  by  the  well 
known    arms    company    of    Paris,    and    is 


claimed  to  have  a  10  inch  road  clearance, 
which  adapts  it  particularly  to  touring  on 
American  roads.  The  engine  crank  shaft  is 
mounted  on  five  D.  W.  F.  ball  bearings. 
Either  the  high  tension  or  low  tension  ig- 
nition system  may  be  fitted,  the  current 
being  supplied  by  magneto  in  either  case. 
A  conical  leather  covered  clutch  provided 
with  a  universal  joint  connects  the  engine 
to  the  change  speed  gear,  which  is  this 
year  of  the  selective  type.  The  drive  to  the 
rear  axle  is  by  shaft  with  two  universal 
joints.  The  rear  axle  is  of  somewhat  un- 
usual construction,  consisting  of  a  double  set 
of  steel  tubes  joined  by  a  steel  case  over  the 
differential  and  driving  gear,  which  is  di- 
vided in  a  horizontal  plane,  so  that  the 
upper  half  can  be  readily  removed  for  in- 
spection. The  polished  Hotchkiss  chassis 
shown  on  the  Archer  stand  was  one  of  the 
finest  pieces  of  work  at  either  of  the  shows. 
The  DeLeon  car  is  an  "assembled"  car, 
being  built  up  of  components  furnished  by 
various  well  known  French  parts  makers. 
Only  one  size  of  this  car,  a  35  horse  power 
model,  is  manufactured.  The  engine  speed 
is  regulated  by  a  balanced  throttle  valve 
under  the  control  of  a  centrifugal  govern- 
or. The  cam  shafts  with  their  cams  are  cut 
from  the  solid  bar,  and  can  be  readily  re- 
moved from  the  crank  case.  All  the  valves 
can  be  adjusted  independently  as  to  lift.  A 
simple  cone  clutch  is  used.  The  bevel 
driving  gears  and  differential  are  enclosed 
in  a  separate  housing  from  the  gear  box,  a 
universal  joint  being  interposed  between 
the  two  housings. 

Parts  Exhibits,  A.  C  A.  Show. 

THE   ROBINSON    FUR   COMPANY, 

of  New  York,  featured  a  new  line  of  gray 
fox  robes,  stoles,  caps,  gloves,  muffs,  etc., 
in  addition  to  a  complete  line  of  other  furs 
designed  to  afford  comfort  to  the  motorist 
in  winter  weather. 

DUPLEX  IGNITION  COMPANY. 

The  Duplex  spark  plug,  which  was  to  be 
seen  at  the  stand  of  this  company,  em- 
bodies a  feature  out  of  the  usual  in  that 
by  removing  a  switch  at  the  top  of  the  plug 
any  accumulation  of  soot  will  be  blown  off 
without  removing  the  plug  from  the  cylin- 
der. 

THE  KIRKHAM    MOTOR   MANUFACTURING  COM- 
PANY, 

of  Bath,  N.  Y.,  show  a  new  line  of  four 
cylinder  motors,  all  of  the  four  cylinder, 
vertical  t>pe,  rated  at  12-14  horse  power, 
15-18,  18-22  and  24-30  horse  power,  re- 
spectively. These  motors  are  all  of  the 
individual  cylinder  type,  with  intermediate 
and  end  bearings  of  the  prank  shafts  sus- 
pended in  the  upper  half  of  the  crank  case, 
and  with  the  commutators  driven  by  bevel 
gears  and  vertical  shafts.  They  also  show 
their  internal  type  of  cone  clutch,  and  their 
three  speed  change  gear  box,  which  pro- 
vides for  a  direct  drive  on  the  high  speed 
with  the  jack  shaft  stationary.  Descrip- 
tions of  the  above  apparatus  will  appear 
in  one  of  our  early  issues. 


RAIMES    &    CO. 

showed  a  line  of  "Globe"  metal  polishes  in 
paste  and  liquid  form,  and  the  Globe  glass 
cleaner.  These  are  put  up  in  various  size 
receptacles. 

THE  DETROIT  TOOL  COMPANY. 

A  new  combination  tool  for  use  in  small 
garages  was  shown  by  this  company.  It 
incorporates  a  vise,  pipe  vise,  emery  wheel, 
drill  press,  forge,  anvil  and  crucible  holder 
in  one.  Model  A,  the  smaller  size,  is  41 
inches  long,  10  inches  high,  12  inches  wide, 
and  weighs  135  pounds. 

THE  DETROIT  MOTOR  CAR  SUPPLY  COMPANY 

exhibited  tops  of  the  Cape  cart  variety  for 
touring  cars,  and  a  special  top  for  run- 
abouts. A  feature  of  this  latter  top  is  the 
liberal  use  of  lights,  two  triangular  ones 
being  fitted  in  each  side  curtain  and  an 
oval  one  at  the  rear.  A  storm  apron  is 
shown  which,  when  used  in  connection  with 


Detroit  Runabout  Top. 

this  top,  entirely  encloses  the  occupants. 
This  storm  apron  is  also  provided  liberally 
with  lights  at  the  front  and  sides. 

THE  MILLS  manufacturing  COMPANY. 

The  feature  of  this  company's  exhibit 
was  their  line  of  goggles  designed  for 
those  who  are  forced  to  use  eyeglasses. 
The  lenses  of  the  goggles  are  so  ground 
that  the  wearer  can  dispense  with  his 
regular  glasses  while  using  them. 

THE   CROUSE-HINDS   COMPANY, 

Syracuse,  N.  Y.,  showed  a  double  ball  con- 
tact commutator,  the  contact  being  made  by 
means  of  a  cam  passing  between  two  steel 
balls  held  together  by  coiled  springs.  The 
balls  touch  each  other  and  come  in  contact 
with  the  cam  as  the  latter  passes  through 
them.  The  cam  is  a  solid  piece,  with  no 
movable  parts.  A  long  bearing  on  the  shaft 
prevents  the  timer  case  from  wobbling. 
They  also  showed  a  distributer  which  has 
two  cams  and  two  sets  of  balls,  one  set 
for  the  timer  and  one  for  the  distributer. 
The  connection  is  made  and  the  circuit 
closed  for  each  cylinder  as  the  cam  passes 
between  the  balls. 

THE    AUTO    LOCK    PLUG    COMPANY, 

New  York,  showed  the  auto  bonnet  and 
switch  lock,  which  is  operated  from  the 
dashboard,  and  consists  of  two  sliding  bars 
fastened  at  the  chassis  and  wedged  into  two 
sockets  riveted  onto  the  hood,  doing  away 
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with  thumbscrews  and  straps,  the  hood 
being  locked  whether  current  is  on  or  not. 
One  turn  of  the  key  releases  the  hood  and 
makes  the  circuit 

F.    A.    GOEBEL^ 

Marietta,  Ohio,  showed  the  "Snapit"  lock 
switch,  consisting  of  a  brass  base  and  cap, 
all  mechanism  being  on  a  block  of  fibre, 
so  that  it  cannot  short  circuit.  The  con- 
tact is  on  the  approved  knife  principle. 
The  knife  is  the  lock,  and  when  current  is 
turned  off  the  cap  is  securely  locked.  Ac- 
cess to  the  mechanism  can  be  had  by  turn- 
ing on  the  lower  current. 

THE  IMPERIAL  AUTO   STATION, 

52  West  Sixty-seventh  street,  New  York, 
showed  the  Newcomb  carburetor,  which  is 
simple  in  design  and  adapted  to  be  applied 
on  any  engine.  When  the  engine  is 
cranked  in  starting  a  partial  vacuum  is  pro- 
duced in  the  carburetor  proper.  This 
vacuum  is  communicated  through  the  small 
hole  in  the  gasoline  nozzle  to  the  space 
above  the  diaphragm.  The  atmospheric 
pressure  acting  below  the  diaphragm  forces 
it  upward,  opening  the  gasoline  valve.  The 
flow  of  gasoline  past  this  valve  fills  up  the 
space  above  the  diaphragm  and  starts  to 
depress  the  diaphragm.  This  compression 
continues  until  the  flow  past  the  gasoline 
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The   Newcomb   Carburetor. 

valve  equals  the  flow  downward  through  the 
gasoline  nozzle.  If  the  demand  is  reduced 
the  gasoline  pressure  through  the  gasoline 
valve  depresses  the  diaphragm,  closing  the 
valve  a  little  and  reducing  the  supply. 

LE   NONPAREIL   MUFFLER  COMPANY, 

286  Taafe  place,  Brookl3m,  N.  Y.,  showed  a 
muffler  and  a  steam  water  pump.  The 
muffler  contains  an  expansion  chamber  of 
about  five  times  the  cubic  contents  of  one 
of  the  cylinders  of  the  motor,  into  which 
chamber  the  motor  exhausts.  This  cham- 
ber, is  fitted  with  a  valve  to  the  atmosphere, 
which  is  opened, and  closed  in  time  with  the 
engine,  so  that  it  is  closed  when  the  ex- 
haust port  of  each  cylinder  opens,  and  the 
delivery  of  the  products  of  combustion  from 
the  cylinder  into  the  expansion  chamber 
takes  place.  In  the  pump  exhibited  stuff- 
ing boxes  have  been  discarded  and  in  their 
place  a  ground  sleeve  is  used,  one  in  each 


Dewes  Solid  Tire. 

of  the  distance  pieces  which  separate  the 
two  cylinders. 

THE  ELECTRIC  RUBBER  MANUFACTURING 
COMPANY, 

of  Rutherford,  N.  J.,  in  addition  to  ex- 
hibiting a  full  line  of  their  pneumatic  and 
solid  tires,  called  particular  attention  to 
the  Dewes  solid  endless  double  locked  tire, 
for  use  on  commercial  vehicles.  Besides 
being  fastened  by  a  flange  attached  to  the 
wheel,  this  tire  has  an  extra  fastening  con- 
sisting of  a  screw  passing  into  the  hydraulic 
packing  of  the  tire,  between  each  spoke, 
this  centre  lock  preventing  creeping  under 
heavy  draft.  They  also  showed  -their  inner 
tubes,  which  have  a  specially  prepared,  ex- 
pansible cloth  covering,  permanently  ap- 
plied, which  increases  the  strength,  and  thus 
prolongs  the  life  of  the  tube  without  im- 
pairing its  elasticity. 

PETO  &  RADFORD,  LTD., 

of  Ashtead,  Surrey,  England,  with  a  New 
York  office  at  253  Broadway,  show  a  line 
of  portable  batteries  for  lighting  and  ig- 
nition purposes.  Especial  attention  is  called 
to  their  celluloid  and  dry  paste  batteries. 
The  latter  are  filled  with  a  semi-solid  per- 
sulphated  patent  electrolyte  which  not  only 
prevents  spilling  but  increases  the  capacity 
of  the  battery  and  prevents  sulphation  of 
the  plates.  The  "celluloid  batteries"  are 
composed  of  celluloid  cells,  containing 
pasted  plates  aqd  ribbed  celluloid  sepa- 
rators. 
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THE  THERM ALITE  COMPANY, 

161  Elm  street,  New  York,  show  a  line 
rubber    bags    and    carriage    heaters    felLfc-J 
with   a  granular  heat  imparting  compos^-  t 
tion,  being  a  salt  solution  in  glycerine,  T"Sar 
particular  virtues  claimed  for  this  prepax^ 
tion  are  that  it  retains  the  heat  for  hoo-r- 
and  never  needs  renewing. 

THE  RANDALL-FARCHNEY   COMPANY, 

Boston,  Mass.,  show  a  line  of  B-Iine  root.r 
oilers.  At  the  inside  of  the  gun  is  a  iDetL2_ 
plunger  which  is  ground  to  fit  the  cylinder 
so  tightly  that  gasoline  or  oil  cannot  lea.-* 
or  come  back.  These  oilers  have  detach- 
able tips,  a  straight  and  a  curved  tip  ac- 
companying each  oiler.  Three  sizes  ar* 
shown,  also  a  primer  of  similar  constroc- 
tion. 


Madison  Square  Garden  Show. 

STEEL  BALL   COMPANY 

were  exhibiting  a  line  of  Hill  precision  o£- 
ers,  constructed  of  aluminum  and  ires, 
brass  plated.  These  are  made  "with  an? 
number  of  feeds,  one  pump  being  requirec 
for  every  eight  or  less  feeds. 

BROWN-LIPE  GEAR  COMPANY^ 

of  Syracuse,  N.  Y.,  showed  equalizing, 
steering  and  transmission  gears.  Their 
new  model  steering  gear  is  operated  by  2 
segment  of  an  internal  spur  gear  and  a 
pinion. 

ADAM   cook's   sons 

displayed  Albany  Grease,  which  is  used  for 
packing  transmission  gear  cases  and  grease 
cups,  and  is  packed  in  five  different  sire 
cans. 

J.    G.    JUDSON    company's 

exhibit  consisted  of  a  line  of  lamps  and 
searchlights,  Woodworth  detachable  tire 
tread,  auto  jacks,  foot  warmers,  car  heat- 
ers. Skinner  pumps,  Scott's  neck,  ear  and 
face  protectors  and  other  accessories. 

THE      CONSOLIDATED      MANUFACTURING      COM- 
PANY 

had  on  exhibition  the  igo6  model  Yale- 
California  motor  cycle.  This  machine  is 
equipped  with  a  2  horse  power  motor,  2}i 
inch  bore,  3  inch  stroke,  20  inch  frame  and 
a  Corbin  coaster  brake,  and  weighs  no 
pounds. 


XORTHERX    Foi'R  CvUNHKR  CHASSIS. 
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IRONCLAD  MANUFACTURING  COMPANY 

hibited  gasoline  barrels  and  a  pump 
lich  connects  with  an  underground  tank, 
3m  which  it  pumps  gasoline.  The  fluid 
fore  entering  the  vessel  into  which  it  is 
imped  flows  into  a  glass  tank  which  car- 
£S  marks  showing  the  purchaser  the 
nount  and  the  charge. 

VACUUM   OIL   COMPANY 

lowed  Vacuum  Mobiloil,  which  is  made 
I  four  grades  and  used  for  automobile 
ibrication^ 

WHITNEY   CHAIN   COMPANY, 

f  Hartford,  Conn.,  were  exhibiting  auto- 
lobile  chains  of  four  types,  ^,  i,  ij^  and 
Y:^  inch,  which  are  made  wider  and  strong- 
r  for  1906.  They  offer  twenty-nine  styles 
i  block,  fifteen  styles  of  Wizard  and  twen- 
y-two  styles  of  roller  chains. 

POLYPHASE  IGNITION  COMPANY 

exhibited  a  magneto  which  is  said  to  be  of 
nedium  tension.  With  this  device  it  is 
rlaimed  the  motor  may  be  started  from  the 
>eat  by  moving  the  spark  lever  to  the  last 
notch  of  retard.  This  gives  a  range  of 
about  no  degrees,  and  by  pushing  the  lever 
back    with    a    quick    stroke    the    armature 
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Sager's  Air  Cooling  System. 

turns  a  sufficient  number  of  degrees  to  give 
a  spark  and  start  the  motor. 

IMPERIAL    BRASS     MANUFACTURING    COMPANY 

displayed  a  compound  pump,  Wixon  hand 
pumps,  Lyons  lamp  adjusters,  centrifugal 
pumps,  priming  cups  and  other  brass  and 
aluminum  automobile  specialties. 

F.    H.   WHEELER 

showed  a  general  line  of  Schebler  carbure- 
tors. A  new  feature  for  1906  is  a  gaso- 
line intake  valve,  having  a  screen  on 
the  inside  of  the  cap  thread,  and  which  is 
so  constructed  at  the  top  of  the  carburetor 
as  to  furnish  more  leverage  for  the  check, 
which  is  equipped  with  a  universal  joint  so 
that  it  will  seat  at  any  angle  without  leak- 
ing. 

AUTO  TOP  AND  COVER  COMPANY^ 

of  New  York,  exhibited  auto  tops,  lined 
and  unlined.  For  this  season  they  are  mak- 
ing the  color  of  the  bows,  straps,  seat  cov- 
ers, lamp  covers  and  horn  covers  to  match 
that  of  the  top. 

WILLIAM    M.    POZ 

had  on  exhibition  a  Rubba-silk,  a  water- 
proof material,  which  comes  in.  all  colors 
and  is  used  for  making  automobile  coats. 
This  comes  in  two  grades,  woolen  silk  face 
and  all  silk  face. 

NATIONAL  CARBON  COMPANY 

exhibited  a  line  of  dry  batteries,  electric 
light  carbons,  generators  and  motor  brushes, 
and  the  Columbia  "Ignitor"  dry  battery. 


Right  Hand  Side  View  of  Six  Cylinder  Stevens-Duryea  Motor. 


J.    H.    SAGER, 

of  Rochester,  N.  Y.,  showed  the  Sager 
equalizing  spring,  which  is  a  simple  coiled 
spring  of  the  barrel  pattern,  with  an  eye  at 
each  end.  One  end  is  fastened  to  the  axle, 
while  the  other  end  is  fastened  to  the  body 
or  upper  framework.  The  spring  is  so 
designed  that  it  acts  both  as  a  compression 
and  a  tension  spring,  changing  automatical- 
ly with  the  up  and  down  movement  of  the 
body  of  the  car.  This  firm  also  showed  a 
system  of  air  cooling.  Holes  of  about 
three-eighth  inch  diameter  are  drilled  into 
the  outer   surface   of   the   engine   cylinder. 


and  into  each  of  these  holes  are  inserted 
two  copper  stampings,  with  a  semi-circular 
base,  being  securely  fastened  in  place  by  a 
split  ring  placed  between  the  copper  stamp- 
ings in  the  hole  in  the  cylinder  wall  and  a 
steel  ball  driven  into  the  split  ring.  This 
insures  a  very  intimate  contact  between  the 
copper  stampings  and  the  cylinder  wall.  Each 
copper  stamping  is  formed  with  four  rows 
of  V  points,  which  insures  rapid  radiation 
of  heat. 

C.   COWLES   &   CO., 

of  New  Haven,  Conn.,  exhibited  at  the 
show  a  new  type  of  annunciator   for  use 


Left  Hand  Side  View  of  Stevens-Duryea  Six  Cylinder  Motor. 
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on  closed  vehicles,  to  notify  the  chauffeur  of 
the  direction  the  occupants  desire  him  to 
take.  The  annunciator  is  fastened  to  the 
dashboard  within  range  of  the  driver,  it 
being  a  cylindrical  brass  box  with  a  dark 
red  glass  top,  which  is  divided  into  eight 
sections,  each  of  which  bears  one  of  the 
following  words:  Faster,  stop  right,  right, 
home,  turn  round,  left,  stop  left  and  slow- 
er. A  bell  rings  to  attract  the  driver's 
attention. 

H.     &     F.     MESINGER     MANUFACTURING     COM- 
PANY, 

1801  First  avenue,  New  York,  have  re- 
cently placed  on  the  market  a  new  tire 
known  as  the  Mesinger  pneumatic  leather 
tire.  The  tire  is  constructed  entirely  ot 
heavy  oil  finished  chrome  tanned  leather, 
the  different  layers  being  cemented  together 
with  a  waterproof  cement.  The  tread  is 
formed  of  leather  discs  cut  from  heavy 
stock,  each  disc  being  fastened  with  three 
screws  of  special  design,  which  are  screwed 
into  the  solid  leather.  A  specially  con- 
structed rim  is  furnished  with  these  tires.  . 
The  tire  is  fastened  to  the  rim  by  a  steel 
band  inside  of  the  casing.  This  band  is 
contracted  or  expanded  by  manipulating  a 
nut  on  a  toggle  spanner.  The  steel  band 
is  covered  with  leather,  making  a  smooth 
flat  bottom  for  the  base  of  the  inner  tube. 


Automobiles  in  the  English 
Elections. 

Shortly  before  the  general  election  in 
England  the  A.  C.  G.  B.  and  I.  called  a 
meeting  of  delegates  from  the  provincial 
clubs,  in  order  to  discuss  what  action  should 
be  taken  by  motorists  in  connection  with  the 
general  election.  It  was  decided  that  when 
an  owner  was  asked  by  a  candidate  for  the 
loan  of  his  car  for  the  purposes  of  the 
election,  he  might  with  justice  ask  in  re- 
turn that  the  candidate  should  give  certain 
pledges  as  to  his  attitude  in  regard  to  fu- 
ture motor  legislation.  Certain  test  ques- 
tions were  proposed  and  discussed  at  length, 
and  the  following  were  finally  approved  by 
the  meeting: 

1.  When  the  motor  car  act  of  1903  comes 
before  Parliament  for  renewal,  will  you 
vote  for  the  abolition  of  all  artificial  speed 
limits,  as  such  limits  are  calculated  to  re- 
lieve drivers  of  their  responsiblity  to  drive 
at  all  times  and  under  all  conditions  with 
caution  and  consideration? 

2.  Will  you  vote  for  an  amendment  pro- 
A'iding  that  the  indorsement  of  licenses  shall 
be  confined  to  serious  offences,  and  be  with- 
in the  discretion  of  the  magistrate? 

3.  Will  you  support  a  measure  requiring 
the  universal  lighting  of  all  vehicles  after 
dark,  so  that  they  show  a  white  light  in  the 
direction  in  which  they  are  traveling,  and  a 
Ted  light  in  the  contrary  direction? 

4.  Will  you  support  a  bill  giving  effect  to 
the  principal  recommendations  of  the  de- 
partmental committee  on  highways,  and  es- 
tablishing a  central  authority  to  advise  and 

•'sist  the  local  road  authorities? 


Statistics  of  the  Paris  Show. 

An  interesting  statistical  compilation  re- 
garding the  forms  of  construction  employed 
by  French  manufacturers  was  published  by 
Lucien  Perisse  in  a  recent  issue  of  the  Paris 
daily  UAuto.  The  information  on  which 
these  statistics  are  based  was  furnished  by 
the  manufacturers  themselves.  Of  326 
French  touring  cars  exhibited  at  the  re- 
cent Salon  by  fifty-five  manufacturers,  148 
vehicles  were  fitted  with  bodies,  and  178 
were  shown  without  bodies.  The  326  ve- 
hicles represented  150  different  types. 

NUMBXE    or    CYLINDERS. 

1902.      1903.     1904.      1905. 

Per  Per  Per  Per 

Cent.  Cent.  Cent.  Cent. 

Single  cylinder  motors. . .    12  15           6  8 

Double  cylinder  motors. . .   37  26  15  20 

Four  cylinder  motors....  48  55  76  71 

Miscellaneous  motors. ....     2  4           2  i 

Automatic  inlet  valves 55  iz           3  6 

Mechanical  inlet  valves...  45  67  97  94 

CVLINDEK    ARRANGEMENT. 

1904.  190S> 

Per  Per 

Cent.  Cent. 

Individual  cylinders 35  33 

Twin  cylinders. 65  63 

Quadruple    cylinders 4 

VALVE  ARRANGEMENT. 

1904.  1905. 

Per  Per 

Cent.  Cent. 

Valves  side  by  side 24  28 

Valves  on  opposite  sides. 66  64 

Valves  in  line 7  8 

COOLtNG   SYSTEM. 

1904.      1905. 

Per  Per 

Cent.  Cent. 

Thermo-siphon   circulation 14  12 

Centrifugal  pumps 70  67 

Other  pumps 16  ai 

FAN   ARRANGEMENT. 

1904.  1905. 

Per  Per 

Cent.  Cent. 

Fan  back  of  radiator v 70  69 

Flywheel    fan 20  19 

Both  types  of  fan 10  12 

FRAME   CONSTRUCTION. 

1903.  1904.  1905. 

Per  Per  Per 

Cent.  Cent.  Cent. 

Pressed  steel 46  76  82 

Armored   wood 32  16  14 

Tubular    14  5  4 

Miscellaneous 8  3 

CLUTCHES. 

1902.  1903.  1904.  1905. 

Per  Per  Per  Per 

Cent.  Cent.  Cent.  Cent. 

Direct  cone  clutch 74  80  60  51 

Inverted  cone  clutch 13         10  17  15 

Metallic   clutch ..  20  32 

Miscellaneous    13         10  3  2 

CHANGE    SPEED  GEARS. 

1905. 

Per 
Cent 

Single  sliding  sets 50 

Double  sliding  sets 38 

Treble  sliding  sets 12 

DRIVING    SYSTEM. 

I90I.  1902.  1903.  1904.  1905. 

Per  Per  Per  Per  Per 

Cent.  Cent.  Cent.  Cent.  Cent. 

Chains    50  62  53  49  48 

Shaft    44  35  47  51  52 


HUB    BRAKES. 

1903.  1904.  I90}. 

Per  Per  Pfr 

Cent.  Cent  Cea 

Expanding    44  S'  9^ 

Band    56  18  1 

BRAKE  COMPENSATING   DEVICES. 

1903.  1904-  >9«f 

Per  Per  Per 

Cent.  Cent  C^i 

Steel   cables 37  38  m 

Balance    lever 8  15  « 

TRANSMISSION    BRAKES. 

1903.  1904-  IX: 

Per  Per  Pc 

Cent  Cent  Cd 

Expanding    9  21  s\ 

Contracting    91  79  'I 

On  change  gear  shaft 38  44  U 

On    differential 46  48  M 

Miscellaneous    16  8  i: 


BRAKE   SURFACES. 

1903-  1904-  :y^ 

Per  Per  Pr 

Cent.  Cent  Cn 

Steel  on  steel zz  30  'i 

Cast  iron  on  steel 26  36  51 

Bronze  on  steel 17  *7  5- 

Miscellaneous    24  7  ♦ 


Motor  Ambulances  for  London. 

In  the  first  session   of  the   new  Par- 
ment  the  London  County  Council  proj^:^ 
to  apply  for  powers  to  enable  the  coui- 
"to  provide  and  maintain,  or  to  aid  in  p^^ 
viding  and  maintaining,  an  ambulance  ^r- 
ice    to    deal    with    street    accidents."    T2 
general  purposes  committee  of  the  cocxl 
which  has  charge  of  this   scheme,  irnr- 
provided  the  necessary  powers  are  gn-i*^ 
by   Parliament,   to   equip   the   two  stari- 
which  it  is  proposed  to  establish  with  s^ 
bulance    vehicles   propelled    by   mcduni* 
power,   instead  of  the  old  t>'pe  drani: 
horses.     At  present  the  ambulance  sfr. ' 
of  London  is  in  a  somewhat  primitive :. 
antiquated  condition.     There   has  bws  " 
advance   or   development    for   many  vc.- 
and   practically    the    only    available  mc^ 
of  conveying  injured  persons  to  hosptn 
the    old-fashioned    stretcher    placed  <e 
two-wheeled    carriage,    propelled   by  br- 
Every  police  station  is  provided  with  " 
or  more  of  these  appliances.     The  nr' 
hospitals    are    also    equipped    with  >rt ' 
appliances,  and  in  addition  there  arc  ^^ 
ambulance  stations  adjoining  the  hcsf^- 
To  obviate   the  various   drawbacks  f»t  t 
present  system  of  transporting  injured  7 
sons   by   the  police   stretchers  or  ordi^J' 
four-wheeled    cabs,     the     London    C«^ 
Council    propose    to   establish    two  t%Y' 
mental    ambulance   stations,   equipped  ^ 
motor  ambulances,  each  capable  of  earn  ■ 
several  stretchers.    Whether  electric  or  ^ 
oline  cars  are  to  be  used  is  a  matter 
in  abeyance,  but  it  is  probable  that  the  I 
mer  will  be  adopted,  in  view  of  their  r^^ 
silence  and  smoothness  in  working.   A  4 
of  fifteen  men,  it  is  anticipated,  will  '«! 
quired  for  the  two -stations.    These  ^~ 
addition  to  being  skilled  in  driving  i^'^ 
tending  to  the  cars,  will  be  trained  ia  1 
dering  first  aid  to  the  injured. 
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The  Shows. 

The  two  New  York  shows  of  1906  have 
certainly  been  highly  successful,  so  far  as 
attendance  is  concerned.  Both  exhibition 
buildings  were  jammed  every  afternoon,  and 
evening,  and  the  total  attendance  must  have 
far  exceeded  that  of  any  previous  year.  The 
weather  was  fair  throughout  the  week,  and 
never  before  have  the  demonstrating  cars 
been  kept  so  busy.  As  regards  sales  effect- 
ed at  the  shows,  it  is,  of  course,  extremely 
difficult  to  obtain  any  reliable  information, 
as  no  exhibitor  cares  to  let  it  be  known 
that  his  expectations  in  this  regard  were  not 
fulfilled.  Perhaps  the  agency  deals  have 
been  less  important  this  year,  because  most 
of  the  larger  manufacturers  had  already 
closed  most\of  their  agency  contracts  be- 
forehand. On  the  other  hand  sales  to  pri- 
vate owners  have  probably  been  considera- 
bly greater  than  in  former  years,  owing  to 
the  earliness  of  the  season.  The  prospective 
purchasers  were  already  familiar  with  most 
of  the  new  cars  shown,  and  required  only  a 
look  at  the  machines  to  decide  them  which 
to  buy.  Besides,  in  most  instances  deliv- 
eries could  be  made  in  a  few  months*  time, 
or  even  immediately,  so  that  purchasers 
were  not  confronted  with  the  prospect  of 
waiting  long,  weary  months  for  their  cars, 
as  in  former  years.  That  sales  have  been 
fairly  good  and  exhibitors  were  satisfied 
may  also  be  inferred  from  the  fact  that 
there  has  been  no  talk  of  one  faction  inter- 
fering with  another  on  the  ground  of  pat- 
ent infringement,  etc.,  as  has  been,  the  case 
at  several  previous  national  shows,  and  also 
at  the  last  Paris  Salon.  In  brief,  the  at- 
mosphere seemed  to  be  one  of  general  con- 
tentment 

Since  this  season  started  about  September 
I,  the  opinion  has  been,  repeatedly  given  ex- 
pression that  the  date  of  the  shows  would 
have  to  be  advanced  in  consequence.  This 
question  of  Fall  vs.  Winter  shows  has  been 


a  topic  of  discussion  each  season,  but  less 
was  heard  of  it  this  year  than  ever  before. 
It  is  simply  a  question  of  trade  vs.  popular 
shows.  If  there  is  need  of  a  show  to  effect 
agency  arrangements,  then  the  fall  show  is 
the  right  thing;  whereas,  if  the  show  is 
wanted  for  introducing  the  new  models  to 
the  public,  then  it  should  be  held  at  this 
time  of  year.  Show  organizers  are  natu- 
rally inclined  toward  the  popular  show, 
which  to  them  is  undoubtedly  the  most 
profitable. 

In  our  editorial  on  the  shows  in  last 
week's  issue  it  was  stated  that  the  practice 
of  placing  mirrors  underneath  chassis,  to  en- 
able visitors  to  se.e  the  under  side  comfort- 
ably, was  passing  out  of  use.  This  im- 
pression, which  was  obtained  from  a  visit 
to  the  shows  on  Saturday  night,  was  pre- 
mature, as  numerous  mirrors  were  installed 
later  on.  Chassis  were  seen  on  almost  every 
stand,  and  no  attempt  was  made  to  conceal 
features  of  construction. 

The  Armory  Show  had  a  star  attrac- 
tion in  the  Ford  low  priced  four  cylin- 
der car,  which  arrived  on  Tuesday  after- 
noon and  w.as  the  centre  of  a  crowd  al- 
most continuously  from  that  time  on. 
The  car  is  naturally  of  small  dimensions, 
but  appears  to  be  well  designed  through- 
out, even  the  planetary  gear  being  en- 
tirely encased,  a  feature  which  is  absent 
in  many  relatively  much  higher  priced 
cars.  The  one  objectionable  feature  re- 
vealed by  a  casual  inspection  is  that  the 
gear  is  too  high,  as  the  running  gear  does 
not  appear  strong  enough  to  withstand  a 
speed  of  40  miles  per  hour,  which  is 
claimed  and  which  the  little  car  is  un- 
doubtedly capable  of.  It  may  be  argued 
that  the  user  need  not  drive  the  car  to  its 
limit,  and  this  is,  of  course,  true,  but  we 
believe  that  a  little  lower  gearing  would 
have  been  advisable,  as  rendering  the 
car  more  durable.     It  is  never  wise   to 


fnJLke  any  predictions,  but  we  are  con- 
xirLc^d  that  the  appearance  of  this  car 
»:V.  bave  an  important  effect  on  the  run- 
atK.^tit  market  the  coming  season. 

In    the  Madison  Square  Garden  Show 
the  Northern  car  received  perhaps  more 
attention   from   technical   men  than   any 
other   vehicle  exhibited.     It   embodies  a 
mimber  of  radical  d^artures  from  stand- 
ard practice.     The  use  of  the  cam  shaft 
gears  as  a  water  circulating  pump  seems 
to  be  a  happy  idea,  while  there  is  room 
tor  a  difference  of  opinion  as  to  the  ad- 
vantages   of    using    compressed    air    for 
operating  the  clutch  and  brakes. 

Taxation  of  Automobiles. 

It  is  rumored  that  plans  for  the  taxation 
of  automobiles  will  be  submitted  shortly 
to  the  legislatures  of  several  States,  nota- 
bly that  of  New  Jersey,  and  unless  an  in- 
telligent and  active  opposition  movement 
is  inaugurated  by  the  interested  associa- 
tions the  further  development  of  the  auto- 
mobile movement  may  receive  a  severe 
check  at  the  hands  of  legislators.  The 
reason  adx-anced  in  New  Jersey  for  the  at- 
tempt to  impose  a  special  tax  on  automo- 
biles is  that  they  destroy  the  roads,  and 
consequently  put  the  State  to  great  ex- 
pense for  road  maintenance.  Now,  all 
traffic  has  a  destructive  effect  on  roads, 
aiid  periodical  road  repairs  were  necessary 
even  before  the  automobile  arrived  upon 
the  scene;  it  is  still  to  be  shown  that  an 
automobile  fitted  with  wide  pneumatic 
tires,  when  proceeding  at  legal  speed,  is 
more  destructive  to  the  highway  than  a 
heavily  laden  horse  wagon,  for  instance, 
^-ith  narrow  steel  tires.  We  are  strongly 
inclined  to  doubt  this,  and  a  recent  m- 
quir>'  among  road  surveyors  -in  England 
adds  the  weight  of  competent  authority  to 
^is   opinion.      It   has    been    observed    that 

hen  cars  with  metal  studded  tire  treads 

Tre  driven  over  the  roads  at  great  speed, 

that  the  driving  wheels  constantly  leave 

the  ground  and  slip  a  great  deal,  there  is 

reduced  a  sort  of  furrowing  action  which 
.  ,  detrimental   to   the   road   surface; 

u  f  this   d^^s   not    occur   at    speeds   of   20 

DUl    »^""'  ...  -If 

iles  per  hour  or  le^s,  and  it  is  evidently 
irrational  to  place  a  tax  upon  any  illegal 
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and  indirectly  to  the  State  and  county 
treasuries,  out  of  which  the  roads  are  built 
and  maintained. 

In  considering  the  question  of  taxing 
automobiles  it  is  to  be  remembered  by 
the  lawmakers  that  such  taxation  is  like- 
ly to  have  a  far  reaching  effect  upon 
the  further  development  of  one  of  the 
country's  latest  and  greatest  industries, 
which  is  beginning  to  revolutionize  the 
entire  system  of  short  distance  transpor- 
tation. The  automobile  is  not  so  much 
the  object  of  a  sport — an  article  for  the  di- 
version of  the  "classes" — as  may  appear 
from  observation  on  the  principal  boule- 
vards of  the  large  cities,  and  from  reading 
the  automobile  columns  of  the  daily  news- 
papers. It  is  now  being  employed  for  busi- 
ness purposes  by  thousands  of  persons 
throughout  the  country,  and  in  the  major- 
ity of  cases  the  reason  of  its  employment 
is  simply  that,  all  things  considered,  it  of- 
fers an  economical  advantage  over  the 
horse.  By  imposing  an  annual  tax  of  $50 
or  thereabouts  on  the  automobile  its  eco- 
nomical advantage  may  be  greatly  reduced, 
and  the  growth  of  the  automobile  move- 
ment correspondingly  checked. 


action. 


At    any    rate,    it    remains    to    be 

that  antornohiU-s  under  the  normal 

lition'i    of    u-e    produce    any    abnormal 

tructivc  efYe''t  on  roarls,  and  until  this  is 

•^••itcly   proven    there    is    no   justification 

Ipfcial   atitomobilc   tax,   as   every 

c  owner  contributes  both  directly 


Oil    Circulation. 

One  of  the  writers  in  our  Engineering 
Number  passes  some  rather  severe  criti- 
cism on  the  method  of  lubrication  in  which 
the  oil  is  drawn  from  the  bottom  of  the 
crank  chamber  and  circulated  through  the 
engine  bearings  by  means  of  a  force  pump. 
The  gist  of  his  criticism  is  that  the  oil 
in  passing  through  the  bearings  accumu- 
lates a  certain  amount  of  metal  dust,  which 
acts  as  an  abrasive,  and  therefore  destroys 
the  bearing  surfaces. 

It  must,  of  course,  be  admitted  that  the 
particles  of  metal  worn  off  from  the  bear- 
ing surfaces  mingle  with  the  oil  and  render 
it  eventually  unfit  for  lubricating  purposes. 
The  lubricating  qualities  of  the  oil  are  also 
impaired  by  its  exposure  to  the  atmos- 
phere, which  results  in  modifying  its  chem- 
ical structure.  These  two  disadvantageous 
conditions  are  present  wherever  the  lubri- 
cant that  works  through  the  bearings  is 
collected  and  used  over  again,  and  are 
therefore  also  inherent  in  the  splash  sys- 
tem. The  fact  that  there  is  hardly  a  car 
on  the  market  which  does  not  employ  the 
splash  system  to  some  extent  is  a  fairly 
good  indication  that  with  proper  care  the 
danger  of  serious  damage  from  metal  chips 
in  the  oil  is  not  very  great. 

Wherever  a   supply  of  lubricant  is  car- 
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ried  at  the  bottom  of  a  machinery  case 
in  an  oil  well  below  a  bearing,  it  must  be 
periodically   renewed,   and    the    case  most 
occasionally  be  thoroughly  cleaned  of  metsi 
dust      When    these    conditions    are  oU 
served,  both  the  splash  and  the  forced  d> 
culation   system   of  lubrication    give  sati>^ 
factory  results.    The  force  circulation  15 *• 
tem,   which   must  be   regarded    as  an  im- 
provement  on  the  splash  system,  is  rapidly 
gaining  in  favor  among  manufacturers, 
insures  a  copious  supply  of  lubricant  to  a!I 
the  bearings,  the  pressure  and  rate  of  M 
of  the  oil  increasing  with  the  engine  speed 
Every  effort  should,  of  course,  be  made  n 
eliminate  the  metal  dust  from  the  oil  that 
is  ptunped  to  the  bearings.     To  this  ed 
it  is  advisable  to  provide  the  crank  chain- 
ber     bottom     with     overflow      standpip« 
through  which  the  excess  of  oil  drains  of 
to  a  well  below  the  crank   chamber  iroc 
.  which  the  pump  draws  its  oil.     The  men 
dust  will  then  have  a  tendency  to  sink  u 
the  bottom  of  the  crank  chamber,  and  tk 
oil  overflowing  into  the  well  will  be  coc- 
paratively  uncontaminated.     The  same  pre-  | 
caution  can  also  be  taken  in   the  well  If  j 
extending  the  pump   suction    pipe  paraEi  I 
with  the  bottom  of  the  well,  inside,  dosing  I 
its  end  and  perforating  it  on  top  or  at  tt  | 
side  only.    Further  measures  of  precautac 
consist  in  winching  a  fine  mesh  wire  gaiac 
around  the  suction  pipe  inside  the  well  asi 
placing  a  gauze  strainer  in  the  delivery  ct 
the  pump  or  at  the  outlet  of  the  rescrvoc. 
if  one  is  provided.    Both  of  these  straincn 
should   be   so   arranged   that    they  can  be 
readily  removed  for  cleaning. 

One  well  known  manufacturer  recoc- 
mends  that  the  crank  chamber  oil  supph 
be  renewed  every  300  miles.  If  the  oJ  a 
changed  as  frequently  as  this  and  tU 
proper  attention  is  given  to  the  strainers, 
the  user  need  hardly  anticipate  any  trod's 
from  cutting  of  the  bearings  by  metal  dust 
It  seems  also  reasonable  to  suppose  tbal 
with  a  very  copious  feed  of  oil  under  pres- 
sure a  little  metallic  dust  will  do  much  less 
damage  than  if  the  bearing  is  run  compan- 
tively  dry. 


Much  opposition  has  developed  in  Ok:- 
man  automobile  circles  against  the  pr> 
posed  new  automobile  taxes,  a  part  of  t-*^ 
general  increase  igr  taxation  to  allow  A 
building  a  big  navy,  and,  if  possible,  dt'N 
it  without  incurring  a  large  deticit  anniul. 
At  a  recent  meeting  of  the  German  Aut. 
mobile  Club  it  was  decided  to  urge  lk 
the  tax  be  limited  to  strictly  vehicles  c 
luxe. 


January    24,     1906. 

The  Pressure  Drop  Through  Poppet 
Valves. 

(Abstract  from  a  paper  by  Charles  Edward 
Lucke,  read  before  the  December  meeting  of  the 
A.mcrican     Society    of    Mechanical    Engineers.) 

Although  pressure  drop  through  the  valve 
is  necessary  to  secure  any  flow  whatever, 
such  pressure  drop  is  detrimental  to  the 
machine,  causing  as  it  does  undesirable 
piston  resistance  and  reduced  volumetric  ef- 
ficiency of  the  cylinder.  Pressure  drop  is 
reduced  to  a  minimum  in  designing  by  al- 
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Valve  on  Which  Tests  Were  Made. 

suiting  pressure  drops  up  to  30  inches  of 
water. 
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engine  was  piped  to  a  meter  so  that  it 
caused  a  slight  back  pressure.  The  meter 
therefore  measured  the  discharge  of  air  af- 
ter exhaust  The  engine  was  then  driven  by  a 
belt  from  a  steam  engine,  and  runs  were 
made  covering  a  range  of  speeds.  The  valve 
being  automatic  it  was  provided  with  stops 
so  that  the  greatest  openings  corresponded 
to  those  for  the  steady  flow  of  runs,  0.05, 
o.io,  0.15  and  0.20  inch.  The  actual  lifts 
were  drawn  by  an  indicator,  the  piston  rod 
being  fastened  to  the  valve  stem.    Pressure 
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lowing  proper  valve  area  to  minimize  fluid 
velocity;  but  too  large  a  poppet  valve  for  a 
given  gas,  or  too  large  a  lift  for  any  given 
valve,  introduces  features  of  design  equally 
as  bad  as  too  small  a  valve  opening.  The 
designer  is  thus  forced  to  follow  a  mid- 
dle course,  admitting  some  pressure  drop 
through  the  valve,  but  not  reducing  fluid 
velocity  so  low  as  to  require  valves  of  ex- 
cessively large  diameter  or  excessively  large 
lift.  • 

The  tests  reported  here  had  for  their  ob- 
ject the  determination  of  experimental  data 
on  the  relation  between  pressure  drop 
through  a  poppet  valve  and  the  condition  of 
flow,  form  of  opening,  etc.,  that  give  rise 
to  the  pressure  drop  observed.  For  any 
given  velocity  of  flow  the  pressure  drop  will 
be  greatest  and  most  easily  measured  with 
a  less  dense  fluid;  for  this  reason  atmos- 
pheric air  is  used. 

The  flat  seat  valve  used  was  one  from  a 
Daimler  engine,  1.58  inch  inside  diameter, 
arranged  as  shown  in  Fig.  i.  For  steady 
flow  runs  it  was  held  open  by  small  copper 
wedges  carefully  ground  to  size,  three  being 
used  at  a  time,  inserted  at  the  outside  edge 
of  the  valve,  so  that  the  valve  opening, 
which  is  measured  by  the  inside  edge  of  the 
valve,  would  not  be  restricted  by  the 
wedges.  These  wedges  were  of  such  size 
as  to  allow  four  different  lifts,  0.05.  o.io. 
0.15  and  0.20  inch  respectively.  For  each 
opening  that  the  valves  held  rigidly  between 
the  valve  and  its  seat  air  was  blown  through 
the  valve  at  varying  rates  with  varying  re- 


Another  series  of  runs  was  made  with  the 
valves  located  on  the  engines  as  they  ordi- 
narily operate.    For  this  purpose  a  Daimler 
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drops  were  measured  by  indicators  on  the 
cylinder  carrying  a  10  pound  spring.  After 
the  readings  for  this  valve  were  obtained, 
the  meter  position  was  changed  so  that  the 
engine  would  draw  air  through  the  meter 
before  it  reached  the  cylinder.  In  this  case 
the  pressure  drop  was  from  atmosphere  to 
something  below,  while  in  the  other  case  it 
was  from  something  above  atmosphere  to 
something  less,  but  still  above  atmosphere. 
As  before,  the  engine  was  operated  at  a 
number  of  different  speeds,  and  the  pressure 
drop  through  the  exhaust  valve  was  meas- 
ured by  the  10  pound  spring  indicator  on  the 
motor  cylinder.  This  indicator  card  in  fact, 
gave  the  pressure  drop  through  both  valve 
courses  on  one  diagram.  The  exhaust  valve 
on  this  engine  is  mechanically  opened  by 
cams,  so  that  no  stop  could  be  used  to  ad- 
just the  openings  to  any  desired  limit.  The 
actual  lift  of  this  valve  was  measured  at  any 
point  of  the  stroke  mechanically  by  causing 
a  pencil  fastened  to  the  stem  to  draw  a  line 
on  the  indicator  drum,  so  that  the  lift  is 
given  for  every  point  of  the  stroke  and  hav- 
ing different  actual  piston  speeds. 

The  Daimler  engine  had  a  bore  of  3  15-16 
inches  and  a  stroke  of  59-16  inches,  giving 
a  crank  pin  velocity  of  145.6  feet  per  minute 
at  100  revolutions  per  minute.  The  results 
of  the  tests  are  given  in  the  form  of  tables 
and  curves,  some  of  the  latter  of  which  are 
here  reproduced. 

intermittent  flow. 

As  actually  used  in  the  engine  the  detri- 
mental effect  of  suction  pressure  drop  is, 
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first,  lost  work  measured  by  the  mean  suc- 
tion pressure  taken  by  the  planometer  from 
the  pressure  drop  diagram,  and,  second,  a 
lost  volume  or  decreased  volumetric  cylinder 
efficiency  shown  by  the  fraction  of  stroke 
at  which  the  compression  line  crosses  at-  > 
mosphere. 

Similarly  for  exhaust  or  discharge  the 
first  effect  is  one  of  resistance  measured 
by  the  mean  pressure  above  atmosphere  on 
the  pressure  drop  diagram.  In  gas  engines, 
however,  the  terminal  exhaust  pressure 
measures  the  dilution  of  fresh  charge  by 
hot  burnt  gases.  This  is  also  given  from 
the  indicator  cards.  The  Daimler  engine 
had  a  conical  exhaust  valve  of  ij4  inches 
clear  diameter  and  a  mean  lift  of  .333  inch. 
Some  exhaust  curves  for  this  engine  are  also 
shown  herewith,  and  in  connection  with 
them  is  shown  an  exhaust  valve  lift  curve. 


•* Warming    Up"  — The    Causes    of 
Power  Loss  in  a  Cold  Car. 

By  Albert  L.  Clough. 
It  is  a  matter  of  common  knowledge  that 
gasoline  cars,  as  a  rule,  operate  mpre  pow- 
erfully after  having  been  driven  for  a  short 
time  than  they  do  when  first  started  after  a 
period  of  disuse.  This  "warming  up"  proc- 
ess is  familiar  to  most  operators,  and  with 
some  cars  its  results  are  very  noticeable, 
a  marked  increase  in  speed  and  hill  climb- 
ing power  being  attained  after  the  vehicle 
has  been  run  a  few  miles.  During  cold 
weather  especially  the  "warming  up"  proc- 
ess is  required  before  a  car  begins  to  do  it9 
very  best  work. 

LOSS  OF  COMPRESSION  AND  EXPLOSION 
PRESSURE. 

In  the  case  of  a  motor  the  cylinders  of 
which  are  somewhat  worn  and  the  piston 
rings  slightly  reduced  in  size  or  of  imper- 
fect fit,  there  is  likely  to  be  a  serious  escape 
of  the  charge  during  the  compression 
stroke,  with  the  resultant  lowering  of  the 
pressure  of  explosion,  and  also  a  consider- 
able escape  of  the  burning  charge  during 
the  power  stroke.  This  is  particularly  the 
case  when  the  engine  is  first  started  when 
cold  and  the  pow«r  output  is  thereby  sensi- 
bly reduced.  The  cylinders  themselves  are 
maintained  at  a  comparatively  low  tempera- 
ture by  the  cooling  action  of  the  jacket 
water;  but  the  pistons  and  their  rings  have 
much  less  opportunity  to  give  up  the  heat 
imparted  to  them  by  the  explosions,  and 
consequently  are  at  a  higher  temperature 
than  the  cylinder  walls.  After  being  run  a 
short  time  the  pistons  and  their  rings  be- 
come expanded  more  than  do  the  cylinders 
and  fit  the  bore  much  more  tightly  than 
when  the  engine  is  cold,  thus  reducing  the 
escape  of  gases  during  the  compression  and 
power  strokes  and  adding  somewhat  to  the 
useful  output  of  the  motor.  Allowance  is 
made  in  the  fitting  of  gas  engine  pistons  for 
this  change  in  relative  diameter  between  the 
piston  itself  and  its  bore. 

Sometimes  the  improvement  in  compres- 
sion, incident  to  the  heating  up  of  the  mo- 
tor, can  be  distinctly  felt  upon  cranking  the 
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engine  when  cold,  and  again  when  it  has 
become  fully  warmed  by  running.  If  an 
engine  is  started  when  extremely  cold  the 
oil  film  between  the  piston  and  the  cylinder 
may  be  so  stiff  as  temporarily  to  absorb 
considerable  power  that  would  otherwise  be 
usefully  available  and  also  to  prevent  the 
free  action  of  the  packing  rings.  It  is  only 
when  the  motor  has  been  run  long  enough 
properly  to  thin  the  oil  and  distribute  it 
over  all  portions  of  the  cylinder  wall  and 
rings  that  the  proper  packing  effect  is  ob- 
tained, and  excessive  loss  of  power  through 
friction  obviated. 

THERMAL  LOSSES. 

The  chief  losses  of  thermal  energy,  inci- 
dent to  the  operation  of  a  gasoline  engine, 
are  the  heat  discharged  in  the  exhaust  and 
the  transfer  of  heat  from  the  burning 
charge  to  the  waHs  of  the  cylinder  and 
through  them  to  the  jacket  water.  The 
smaller  the  total  value  of  these  two  losses 
the  greater  will  be  the  remaining  heat  en- 
ergy to  be  connected  into  useful  work,  and 
the  larger  will  be  the  output  of  the  motor. 
The  loss  of  heat  energy  to  the  jacket  water 
is  quite  closely  proportional  to  the  differ- 
ence in  temperature  between  the  inside 
walls  of  the  cylinders  and  the  jacket  water, 
and  thus  it  happens  that  when  a  motor  is 
started  with  its  cooling  water  at  ordinary 
air  temperatures  the  loss  of  heat  through 
the  cylinder  walls  is  much  greater  than  if 
the  water  had  previously  been  heated  by  the 
running  of  the  engine  to  180°  or  190°  Fahr., 
for  instance.  When  first  started  when  cold 
the  useful  power  of  a  motor  may  be  per- 
ceptibly less  than  its  normal,  owing  to  the 
waste  of  an  excessive  proportion  of  the 
heat  value  of  its  charges  to  the  abnormally 
cold  jacket  water;  but  after  it  has  been  in 
operation  long  enough  to  bring  the  water 
in  the  system  up  to  its  customary  tempera- 
ture, this  unusual  source  of  loss  ceases  to 
exist,  and  tbe  engine  begins  to  have  its  nor- 
mal amount  of  heat  energy  available  for 
useful  purposes. 

PROPER  TEMPERATURE  OF  COOLING  WATER. 

There  is  undoubtedly  such  a  thing  as 
habitually  running  an  engine  too  cool.  Suf- 
ficiently large  radiating  surface  and  a  pump 
of  such  great  activity  might  conceivably  be 
provided  as  to  maintain  the  water  in  the 
jackets  at  all  times  at  so  low  a  tempera- 
ture as  to  entail  an  unreasonable  loss  of 
heat  through  the  cylinder  walls,  with  a  con- 
sequent diminution  in  the  engine's  output. 
The  radiator  and  pump  should  be  so  pro- 
portioned that  the  actual  temperature  of  the 
water  in  the  jackets  may  be  as  high  as  is 
consistent  with  the  continual  maintenance 
of  the  inside  walls  of  the  cylinders  at  a 
temperature  just  short  of  that  at  which 
there  is  danger  of  interference  with  lubri- 
cation (particularly  the  carbonization  of  oil 
upon  the  pistons),  or  of  raising  any  portion 
of  the  gas  space  to  a  temperature  which 
might  cause  premature  firing  of  the  charge. 
Practically,  the  water  in  the  jackets  should 
never  quite  reach  the  boiling  point,  even 
when  the  motor  is  doing  its  hardest  work. 


Vol.    17.    No.    4. 
THE  EFFECT  OF  A  COLD  CARBURETOR. 

Most  cars  are  provided  with  carburetC'^> 
which  depend  for  their  best  operation  upir 
heat  derived  from  the  engine.  Either  tifc 
carburetor  float  chamber  is  jacketed  "tafc 
water  from  the  motor  cooling  system  or  ttt 
supply  of  air  to  form  the  mixture  is  dram 
from  near  the  muffler  or  exhaust  pipe,  Ur. 
til  a  car  has  been  running  for  a  little  time 
these  sources  of  heat  to  be  supplied  to  thr 
carburetor  do  not  materialize,  and  not  quiti 
so  perfect  a  mixture  is  at  first  delivered  te 
the  engine,  which  has  a  corresponding  cf 
feet  upon  the  motor's  output.  Under  cer 
tain  conditions,  when  a  motor  is  started  vei? 
cold,  there  may  be  more  or  less  recondcnsa- 
tion  of  gasoline  in  the  mixture  pipes  ace 
inlet  valve  chambers,  preventing  the  deiel- 
opment  of  full  power,  but  this  condition  is 
soon  overcome  by  the  running  of  the  motor 

"stiff"    BEARINGS. 

When  a  car  is  first  started  when  in  a  oc^ 
condition  all  the  bearings  of  the  engine,  tkt 
change  speed  gear  and  the  transmission  arc 
likely  to  be  full  of  "frozen  oil,"  and  the  car 
is  said  to  be  stiff.  An  abnormal  amount  ^! 
energy  is  required  to  overcome  these  un- 
usual bearing  losses,  and  it  is  only  when  the 
heat  from  the  engine  or  frictional  heat  hij 
raised  the  temperature  of  all  bearing  parti 
to  that  corresponding  to  a  fluid  condition  ot 
the  oil  that  the  car  runs  with  its  usual  free- 
dom and  "life." 


New  Petroleum  Company   in   Qer* 
many. 

Consul  Harris,  of  Chemnitz,  repon> 
that  a  joint  stock  company,  under  the 
name  of  Sirium-Werke,  is  to  be  estab- 
lished in  Germany  for  the  purpose  of  re- 
fining and  bringing  petroleum  onto  the 
German  market.  It  is  expected  that  dur- 
ing the  next  ten  years  this  company  will 
be  able  to  do  a  flourishing  business,  for 
the  reason  that  an  enterprise  of  this  kind 
has  been  wanting  in  Germany  during 
many  years  past.  The  refineries  are  to 
be  built  in  Silesia,  and  the  raw  materials 
drawn  from  the  oil  fields  of  Galicia, 
where  a  considerable  territory  containing 
oil  has  already  been  acquired.  The  cap- 
ital of  the  company  will  be  $1.0.23^00. 
and  it  is  expected  that  the  dividends  vs-ill 
amount  to  about  15  per  cent,  per  annum 
as  soon  as  the  enterprise  gets  well  un- 
der way.  After  the  United  States,  Ger- 
many is  the  largest  consumer  of  petro- 
leum in  the  world.  The  amount  the 
empire  imports  from  abroad  every  year 
is  valued  at  $23,800,000.  Galicia  holds 
third  place  among  the  oil  producing 
countries  of  the   world. 


During  a  recent  reliability  contest  in  Aus- 
tralia a  telegram  was  received  from  the 
local  authorities  of  a  town  on  the  route, 
requesting  that  all  the  cars  would  go 
through  at  full  speed,  so  that  the  resi- 
dents might  see  what  pace  was  like,  and 
they  would  promise  that  the  streets  should 
be  cleared. 


Janiiary     ^4,     1906. 
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Ne^%r  and  Useful  Tools. 

By  W.  E.  D. 
One  sometimes  hears  the  remark,  "When 
the  automobile  is  perfected  so  that  it  is  al- 
ways  ready  to  go  and  needs  no  repairs  on 
the     road,     then    I    will    buy   one."       It    is 
hoped    these  expectants  have  unlimited  pa- 
tience,   or    will    change   their   terms   some- 
>vhat.       Rapidly   improving   conditions   will 
come  part  way  to  meet  them.     However,  it 
must  be  borne  in  mind  that  an  automobile 
is  a  machine,  and  one  operated  under  con- 
ditions   that  are  more  severe  than  usually 
met    with,    and  like  all  mechanisms  it  will 
always  require  some  adjustment  and  repair. 
The  adjustment  and  repair  of  a  car  can 
be   greatly   facilitated  by  a  good  supply  of 
the  best  tools.    A  proper  variety  often  pre- 
vents    misuse.       For    instance,    a     monkey 
wrench   should  not  be  used  for  a  hammer. 
Some    drop   forged   monkey   wrenches   are 
purposely  designed  without  a  hammer  head 
because  the  pounding  is  destructive  to  the 
wrench. 

The  quality  of  the  tools  is  as  important 
as  the  variety.  All  wrenches  should  be 
made    of    drop    forged    steel   and   properly 


Motor  Tool  Kit  in  Leather  Roll. 


hardened.  Automobile  repairing  cannot  be 
well  accomplished  with  bicycle  outfits,  from 
which  many  of  the  inadequate  kits  have 
been  evolved.  Tools  should  also  be  acces- 
sibly and  systematically  arranged  in  the 
car,  and  not  scattered  in  any  corner. 

Appreciating  these  needs  one  concern  has 
just  brought  out  a  very  convenient  tool 
box  that  is  to  be  placed  on  the  left  side 
running  board.  It  is  3  feet  6  inches  long, 
10  inches  wide  and  354  inches  high,  com- 
pletely covered  with  corrugated  rubber 
and  neatly  brass  bound.  The  increase  in 
the  height  of  the  step  is  not  objectiona- 
ble, nor  is  the  appearance  of  the  case.  It 
contains  a  most  generous  supply  of  tools, 
each  held  firmly  in  place  by  a  steel  clip. 
Even  a  torch  for  soldering  is  supplied. 
The  illustration  herewith  shows  the  as- 
sortment. 


*^B^ 


^e^ 


Willis  Automobile  Tool  Kit. 


There  is  also  a  tool  kit  containing  twen- 
ty-three tools,  soldering  wire,  a  box  of 
split  washers  and  a  box  of  cotter  pins, 
each  under  a  strap  on  leather.  The  last 
two  articles  are  new.  The  split  washers, 
from  one-quarter  inch  to  three-quarter 
inch  in  size,  and  the  assorted  cotter  pins 
have  been  much  needed.  This  kit  is  ar- 
ranged to  roll  up  snugly  when  not  in  use. 
A  variety  of  round,  square  and  pointed 
chisels  are  sometimes  badly  needed. 

The  new  Bullard  adjustable  pipe 
wrench,  recently  described  in  The  Horse- 
less Age,  will  be  appreciated  by  motor- 
ists, as  the  novice  does  not  always  read- 
ily catch  the  adjustment  of  the  simple 
Stilson  wrench. 

The  Essex  Manufacturing  Company's 
new  scraper,  illustrated  herewith,  pos- 
sesses some  valuable  features.  The  blade 
is  made  on  a  slight  curve  with  the  cutting 
side  ground  slightly  concave.  This  shape 
enables  one  to  easily  reach  the  high 
spots  in  the  babbitt.  The  scraper  is 
made  in  three  sizes,  with  blades  2j^ 
inches,  3I/2  inches  and  4^2  inches  long, 
the  longest  one  being  three-quarter  inch 
wide  and  the  others  a  little  narrower.  It 
is  said  to  be  of  the  best  steel,  carefully 
tempered,  and  ought  to  be  more  useful 
than  the  home  made  instrument  for  the 
purpose — a  converted  file. 

An  ammeter  should  be  selected  the  in- 
dicator hand  of  which  comes  to  rest 
quickly,  as  a  long  contact  deteriorates  the 
battery  rapidly.  Great  improvement  ha$ 
been  made  in  this  line. 

The  absence  of  a  jack  in  the  car  tempts 
a  driver  to  ruin  tires  by  continuing  after 
a  puncture.  Select  a  simple  jack.  It  is  apt 
to  be  more  positive. 

Tire  pumping  was  a  laborious  task  before 
the  advent  of  compound  and  power  pumps. 
These  new  pumps  are  not  only  easier  to 
operate,   but   will   also   materially   lengthen 


the  life  of  tires.  With  their  use  the  tires 
will  be  more  fully  inflated.  Nothing  will 
wear  a  tire  out  quicker  than  to  nm  it  with 
the  air  pressure  too  low.  The  proper  pres- 
sure is  difficult  to  determine  without  a 
gauge.  Frequently  by  a  gauge  test  a  tire 
will  show  only  35  pounds  when  the  user 
supposes  he  has  60  pounds. 

Partial  inflation  causes  heat  and  blow- 
outs. The  constant  moving  about  of  the 
air  and  the  rapid  compression  and  expan- 
sion create  heat.  Tire  manufacturers  are 
just  recognizing  this  point,  and  will  this 
year  advise  from  60  to  80  pounds  pressure 
by  gauge  in  various  size  tires.  The  smaller 
the  tire  the  higher  the  pressure  that  should 
be  used.  In  4  inch  and  4V2  inch  tires  about 
60  pounds  pressure  is  required.  In  y/i  inch 
tires  70  pounds. 

A  new  compound  English  pump  has  a 
ball  and  socket  rest  at  the  base  and  a  pres- 
sure gauge.  It  is  constructed  of  two  barrels 
side  by  side.  On  the  up  stroke  a  light  com- 
pression is  produced,  the  air  being  forced 
through  a  connection  at  the  top  from  the 
larger  barrel  to  and  past  the  piston  of  the 
smaller  one.  On  the  down  stroke  this  par- 
tial compression  is  forced  on  by  the  gauge 
to  the  tire.  Packing  boxes  are  provided 
around  the  stems. 

The  Stapley  is  a  new,  powerful  com- 
pound pump.  It  has  a  smaller  cylinder  in- 
side a  larger  one.  The  piston  of  the  larger 
one  points  downward,  that  of, the  smaller 
one  upward,  and  at  the  top  of  this  cylinder 
is  the  delivery  to  the  gauge  and  tire.  Three 
small  rods  connected  to  a  triangular  yoke 
just  underneath  the  handle  are  attached  to 
the  piston  of  the  large  cylinder,  and  a  central 
rod  direct  to  the  small  piston.  The  two 
cylinders  connect  at  the  bottom.  The  open- 
ing to  the  air  is  at  the  top  of  the  outside 
cylinder.  On  the  upward  stroke  of  the 
pump  air  is  delivered  from  the  small  cyl- 
inder to  the  tire,  and  the  piston   of  this 
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same  cylinder  at  the  same  time  draws  air 
down  past  the  large  piston  into  the  large 
cylinder  and  in  the  lower  part  of  the  small 
cylinder.  On  the  downward  stroke  the  air 
in  the  large  cylinder  is  forced  past  a  check 
valve  in  the  piston  of  the  small  cylinder 
and  a  small  amount  into  the  tire,  the  prin- 
cipal delivery  to  the  tire  being  on  the  up 
stroke,  which  yet  requires  the  least  effort. 
A  check  valve  is  placed  just  back  of  the 
gauge  and  a  plunger  in  the  end  of  the  tube 
holds  the  check  in  the  tire  valve  open,  so 
that  the  pressure  in  the  tube  leading  to  the 
tire  is  the  same  as  in  the  tire,  and  the 
gauge  stands  at  the  maximum  pressure  un- 
til this  tube  is  disconnected.  The  pump  is 
about  19  inches  long. 

The  Lea  tire  pump  is  a  double  opposed 
pump  operated  from  a  crank  in  the  centre. 
This  crank  is  adjustable  to  give  greater 
leverage  as  the  pressure  rises,  which  is  in- 
dicated by  a  gauge. 

The  (listons  approach  very  close  to  the 
ends  of  the  cylinders,  expelling  all  the 
air  to  the  tire.  If  much  clearance  is  left 
in  that  part  of  a  pump  the  air  only  ex- 
pands at  the  next  suction  stroke  and  pre- 
vents the  pump  taking  in  so  large  a 
volume. 

There  are  other  power  pumps  to  be  car- 
ried close  to  the  flywheel  against  which  the 
friction  wheel  of  the  pump  is  brought 
when  in  use.  The  P.  T.  C,  power  pump 
will  this  season  have  one  cylinder  of  iH 
inches  diameter  instead  of  two  smaller  ones 
as  formerly.  This  pump  weighs  about 
6  pounds  and  is  tested  to  150  pounds  pres- 
sure. 

There  are  several  new  sets  of  tire 
irons  for  removing  the  clincher 'shoe,  any 
of  which  will  remove  a  shoe  in  a  few 
minutes  after  one  becomes  thoroughly 
familiar  with  them.  Some  have  the  ob- 
jection of  injuring  the  paint  on  the 
spokes.  The  adjustable  tire  iron  shown 
herewith  is  practical  for  holding  one  part 
of  a  shoe  while  loosening  another  from 
the  T  iron,  and  is  very  strong. 

Tire  repairing  is  a  vexatious  problem. 
It  can  be  done  at  home  or  on  the  road 
by  the  Stitch-in-Time  or  the  Pig  vulcan- 
izcr.  Either  of  these  light  devices  gen- 
erates heat  enough  to  vulcanize  a  shoe 
or  a  tube.  The  delicate  part  is  the  ther- 
mometer, which  is  easily  broken.  Vul- 
canizing substitute  consists  of  cement 
and  an  acid  which  chemically  changes 
soft  rubber  to  semi-hard.  This  is  now 
supplied  in  a  tourist's  kit. 

The  new  Giant  silver  medal  ratchet 
wrench  has  eight  square  and  nine  hex- 
agonal socket  attachments,  drivers,  drill 
holder,  T  socket  and  extension  attach- 
ments for  inaccessible  places. 

The  Crane  puller  is  particularly  valua- 
ble for  removing  wheels  from  the  axles. 
Pounding  mutilates  the  end  of  the  axle 
or  the  wheel,  and  yet  is  the  method  in 
most  garages. 

In  purchasing  a  vise  for  home  use  se- 
lect one  with  an  attachment  for  holding 
pipes. 


Where  space  is  limited,  as  it  usually  is 
when  the  automobile  is  kept  at  home, 
the  Handy  Auto  truck  is  useful  in  turn- 
ing the  car  around.  A  truck  is  placed 
under  each  front  wheel.  Each  truck  has 
three  pairs  of  wheels  connected  in  a  tri- 
angle, with  each  pair  mounted  on  a 
swivel,  the  swivels  also  having  a  roller 
or  wheel  thrust  turning  directly  over  the 
floor  wheels,  so  that  they  revolve  very 
freely. 

A  portable  electric  light  is  almost  a 
necessity     when     working     in     obscure 
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places.  In  grinding  valves  it  is  even  bet- 
ter than  the  regular  electric  light,  as  it 
is  so  constructed  that  the  light  does  not 
shine  in  the  eyes  when  looking  through 
a  small  opening.  Unfortunately  it  seems 
that  a  good  and  reliable  lamp  is  not  to  be 
had.  It  is  hoped  some  manufacturer  will 
break  away  from  the  present  cheap  and 
flimsy  construction,  and  produce  a  dry 
battery  and  lamp  that  will  not  short  cir- 
cuit when  packed  next  to  metal,  will  have 
good  contacts  and  reasonable  life. 


The  general  meeting  of  French  and  for- 
eign automobile  clubs  for  the  purpose  of 
settling  fixtures  for  1906  took  place  at  the 
Grand  Palais,  Paris,  on  December  19,  Mar- 
quis de  Dion  presiding.  It  was  decided 
that  in  future  provisional  dates  shall  be 
chosen  by  the  clubs  before  the  beginning 
of  December  each  year,  so  as  to  facilitate 
the  work  of  the  annual  meeting. 


The  Design  of  Mud  Guards. 

Now  is  the  time  of  year  when  one  is  able 
to  gauge  the  efficiency  of  the  various  typt> 
of   mud  guards   which  arc   patronized   b. 
the  different  car  builders,   and    when   <xx 
comes  to  make  comparisons  it  must  be  ad 
mitted  that  one  is  impressed  with   the  iz^ 
efficiency  of  many  of  the  patterns    whkk 
are  at  present  in  use.    In  nearly  every  case 
it  will  be  noticed  that  it  is  the  front  g^uard^ 
which    fail    to    effectively   carry    out    the.r 
function,  and  it  is  to  these  especially  that 
certain  makers  have  paid  attention.      The 
objects  of  mud  guards  are  to  protect  tiir 
passengers,  car  and   road  users    from   tbc 
mud,    and    to    a   certain    extent    the    dust 
thrown  up  by  the  tires.    How  far  are  these 
objects    attained   by   the   averag^e    tyi>e   of 
guard   fitted   to   present    day    cars?       To 
answer  this  question  one  has  only  to  note 
the  condition  of  the  average  car  after  a 
long   run   on   a    muddy    day — ^the     bonnet 
thickly  pasted  with  mud,  the  passengers  be- 
sprinkled, and,   if  high   speeds  have    been 
attained,   even  the  tonneau   well    splashed 
In  designing  a  mud  guard,  in  addition  to 
the    objects     mentioned     above,     lightness. 
strength  and  appearance  have  to  be  borne 
in  mind,  but  these  latter  points  need  not  in 
any  way  interfere  with  the  efficiency  of  the 
guard,  as,  in  fact,  is  witnessed  by  one  or 
two   improved  patterns  which  are    on   the 
market.     In  order  to  protect  the  bonnet  it 
is   obvious    that   the   guards    should    com- 
mence at  the  side  members  of  the   frame 
in  a  similar  manner  to  that  adopted  in  the    • 
Argyll  and  one  or  two  other  cars;   in  or- 
der to  protect  the  tonneau  they  must  not 
be  splayed  too  much,  and,  while  for  pre- 
venting the  spread  of  mud  it  is  desiraUe 
that  they  should  be  extended  as  much  as 
possible,  it  must  be  remembered  that  pro- 
jections  close  to   the  ground  tend   to  in- 
crease the  dust  distributing  qualities  of  a 
car,  and  are  therefore  to  be  avoided     By 
enclosing  the  wheels  from  the  top  to  the 
side  members  of  the  frame,  as  mentioned 
above,   complete  protection   is  afforded  to 
the  bonnet  and  front  passengers  in  what- 
ever position  the  wheels  may  be,  and  a  fail- 
ing of  many  of  the  patterns  at  present  in 
use  is  removed. — The  Motor. 


At  a   recent  meeting  of  delegates  from 
the  German,  Bavarian  and  Austrian  auto- 
mobile clubs,  it  was  decided  to  make  the 
next    Herkomer    touring    competition    an 
event  for  amateurs  exclusively.     The  tour 
will    start   at   Frankfort-on-the-Main,  pro- 
ceed to  Vienna  by  way  of  Munich,  and  re- 
turn to  Munich.     Whereas  in  1905  all  tire 
defects  were  taken  into  accoimt,  this  year 
each  car  will  have  two  changes  of  tire  free, 
the  defects  being  reckoned  from  the  third. 
The  representatives  were  tmanimous  as  to 
the  advisability  of  accentuating  the  sport- 
ing character  of  the  event,  fully  believing 
that  Professor  Herkomer  had  no  intention 
whatever  to  put  up  a  prize  for  a  chauffeur 
competition  of  factories. 
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Premier  1906  Models. 

The       Premier      Motor      Manufacturing 
Tompany,  of  Indianapolis,  Ind.,  will   man- 
ifacture    during  the    coming    season    two 
:hassis  models,  one  of  16  and  the  other  of 
50-24  horse  power,  both  of  them  fitted  with 
lir  cooled  motors.    Each  of  the  two  chassis 
is  fitted  with  different  types  of  bodies,  and 
altogether  the  company  will  have  nine  dis- 
tinct types  of  vehicles  to  offer,  as  follows: 
Model  L  touring  car,  four  cylinder  vertical, 
20-24.   horse    power   motor;    Model    L   de 
luxe     touring    car;    Model    L    limousine; 
Model    F,    four  cylinder,   16    horse  power 
touring  car;  doctor's  special,  four  cylinder, 
16  horse    power    motor,  two    passengers; 
coupe,     four     cylinder,     16    horse     power 
motor;      light    delivery    wagon,    16    horse 
power   motor,'  open  body;    light    delivery 
wagon,  16  horse  power  motor,  closed  body. 
The    distinctly  new  car  of  the   Premier 
Company   is  the  Model  L.     The  motor  of 
this   car   has   four  air  cooled  cylinders  of 
4%   inches   bore    and    stroke    respectively. 
The  cylinders  are  cast  with  deep  circum- 
ferential   cooling   flanges   on   the    cylinder 
walls,    and    vertical    cooling    ribs    on    the 
heads.      The   valve  bonnets   are   bolted   to 
the    heads,    and    the   valves    open    directly 
into  the  cylinder,  both  valves  being  placed 
at  an  angle  of  25  degrees  with  the  verti- 
cal.    The  valves  have  cast  iron  heads  and 
steel  stems,  and  are  operated  by  rock  levers 
fulcrumed    on    a    rod    extending    centrally 
across  the  top  of  the  cylinders,  to  which 
levers    a   push   rod   is  pivoted.     The  push 
rods  at  their  lower  ends  carry  case  hard- 
ened steel  rollers,  which  are  operated  upon 
by  the  cams  on  the  half  speed  shaft    The 
cam  shafts  are  driven  by  helical  gears  en- 
closed in  an  aluminum  housing  at  the  for- 
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ward  end  of  the  crank  case.  The  gear 
housing  is  cast  with  a  bracket  on  which  the 
fan  journal  is  supported. 

The  cylinders,  pistons,  valve  bonnets  and 
top  half  of  the  crank  case  are  cast  of  a 
tough  gray  iron.  The  pistons  are  provided 
with  four  rings,  three  above  and  one  below 
the  piston  pins,  the  rings  having  a  width 
of  5-16  inch  and  a  45  degree  diagonal 
joint,  and  being  held  in  place  by  being 
pinned  to  the  pistons.  The  wrist  pins  are 
of  steel,  of  ^  inch  outside  and  }i  inch 
inside  diameter,  hardened  and  ground. 
The  connecting  rods  are  I  section  drop 
forgings,  the  crank  pin  ends  being  split 
and  fitted  with  removable  Parsons  white 
bronze  bushings,  while  the  wrist  pin  end 
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is  fitted  with  a  phosphor  bronze  bushing. 
The  crank  pin  end  can  be  adjusted  by 
means  of  eight  thin  sheet  iron  liners  on 
each  side,  placed  between  the  rod  head  and 
cap,  the  latter  being  held  by  cap  screws 
which  are  securely  fastened  by  a  lock  plate. 
The  liners  provide  for  H  inch  wear,  and 
may  be  easily  removed  for  making  any  de- 
sired adjustment. 

The  crank  shaft  is  of  the  five  bearing 
type,  with  i^  inch  crank  pins  and  i^  inch 
main  journals,  except  the  journal  at  the 
flywheel  end,  which  is  i^  inches  in  diame- 
ter. The  crank  shaft  has  forged  integral 
with  it  at  the  flywheel  end  a  disc  6  inches 
in  diameter,  to  which  the  flywheel  is  bolted. 

The  upper  half  of  the  crank  chamber  is 
cast  integral  with  four  hollow  suppprting 
arms,  the  ends  of  which  rest  in  the  chan- 
nels of  the  main  frame  side  members,  to 
which  they  are  secured  by  bolts.  This  is 
claimed  to  give  a  very  rigid  construction. 
The  openings  in  the  supporting  arms  com- 
municate with  the  crank  chamber,  and  vent 
openings  covered  with  wire  gauze  screens 
are  provided  in  the  wall  of  the  arms.  The 
lower  half  of  the  crank  case  is  an  alumi- 
num casting,  and  serves  as  oil  well ;  it  is 
so  arranged  that  it  can  be  readily  removed 
when  it  is  desired  to  gain  access  to  the 
crank  shaft  and  cam  shaft  bearings.  None 
of  these  bearings  are  disturbed  by  the  re- 
moval of  this  part,  as  all  of  them  are  hung 
on  the  upper  half  of  the  casing. 

The  commutator  is  of  the  Premier  Man- 
ufacturing Company's  own  design,  and  is 
carried  at  the  right  hand  side  of  the  mo- 
tor, fairly  low  down,  so  that  it  can  be  fed 
from  the  gasoline  tank  in  the  front  seat  by 
gravity.  It  is  of  the  usual  float  controlled 
spraying  type,  provided  with  a  supplemen- 
tary air  valve  and  combined  with  a  throt- 
tle which  is  operated  by  a  finger  lever  on 
the  steering  wheel.  The  ignition  is  by 
jump  spark,  a  special  feature  of  the  igni- 
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arms  of  the  engine,  and  at  the  rear  esl 
to  a  cross  member  of  the  main  frame  h 
means  of  bolted  on  caps. 

The  transmission  to  the  rear  axle  is  y. 
means  of  a  propeller  shaft  comprising  ti.. 
Spicer  universal  joints.  The  driving  berc 
pinion  shaft  is  mounted  on  Hcss-Brigi: 
ball  bearings,  and  the  pinion  and  gear  ar? 
both  of  steel  and  case  hardened.  The  d:: 
ferential  is  of  the  bevel  pinion  type,  Tse 
rear  axle  is  of  the  customary  live  att 
construction,  two  seamless  steel  axle  tute 
being  riveted  into  hubs  on  the  dri\nng  gei^ 
housing,  which  is  a  steel  casting.  Tb? 
rear  axle  driving  shafts  are  carried  on  as 
nular  ball  bearings  at  their  inner  ends,  -^i 
on  roller  bearings  at  their  outer  ends.  Ti;; 
driving  wheels  are  keyed  to  tapered  esdj 
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tion  system  being  the  commutator,  which 
is  of  the  company's  own  make.  It  is  lo- 
cated at  the  upper  end  of  a  short  vertical 
shaft  driven  by  bevel  gears  from  the  rear 
end  of  the  inlet  cam  shaft.  The  spark 
plugs  are  screwed  into  the  cylinder  heads 
between  the  two  valves,  and  the  quadruple 
coil  with  switch  is  fastened  to  the  hollow 
dashboard.  Lubrication  of  the  engine  is 
effected  by  means  of  a  Hill  precision  oiler, 
which  is  arranged  under  the  footboard  and 
forces  the  oil  through  sight  feeds  on  the 
dash  to  the  individual  cylinders.  A  fan 
is  mounted  in  front  of  the  cylinders,  draw- 
ing a  blast  of  air  through  the  screen  front 
and  forcing  it  against  the  cylinders;  it  is 
driven  by  a  flat  belt  from  a  pulley  receiving 
motion  from  the  cam  gears. 

The  clutch  is  of  the  multiple  disc  type, 
comprising  a  total  of  seven  discs,  four  of 


which  are  carried  by  the  flywheel  and  three 
by  the  triple  splined  clutch  shaft.  The  fric- 
tion discs  are  pressed  together  by  means  of 
clutch  dogs  pivoted  on  a  three  armed  spider, 
the  other  end  of  the  dogs  being  provided 
with  rollers  with  which  a  conical  sliding 
sleeve  is  adapted  to  engage.  The  change 
speed  gear  gives  three  forward  speeds  and 
one  reverse  by  means  of  two  sets  of  slid- 
ing pinions,  which  are  controlled  on  the 
selective  system  by  means  of  a  side  lever 
moving  on  a  gridiron  quadrant.  All  the 
gears  and  pinions  qf  the  change  speed  gear 
are  claimed  to  be  of  liberal  size,  and  are 
case  hardened.  The  sliding  gears  move  on 
a  squared  shaft.  The  entire  change  speed 
gear  is  enclosed  in  an  aluminum  casing  in 
two  halves,  which  is  supported  upon  a 
tubular  subframe,  the  tubes  being  secured 
at   their    forward    ends    to   the    supporting 


View  of  Chassis. 

of  the  driving  shaft.  The  front  axle  b  u 
I  beam  section,  and  is  claimed  to  be  d 
very  substantial  size,  having  been  loader 
to  7,000  pounds  without  showing  any  noc.^ 
able  deflection. 
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Elevation  of  Premier  Chassis. 


The  running  gear  frame  consists  of  chan- 
pi  section  pressed  steel  side  members 
hited  by  a  rear  end  cross  member  of 
lanncl  section,  which  is  securely  fastened 
'  the  side  members  by  gusset  plates.    There 

also  one  cross  member  at  about  the 
iddlc  of  the  frame,  which  carries  the 
ar  end  of  the  tubular  subframe,  and  to 
lich  is  hung  the  forward  end  of  the 
bidar  rear  axle  torsion  brace  rod.  The 
nmc  is  supported  on  full  elliptic  springs 
roughout,  all  springs  being  swung  out- 
le  the  frame.     The  wheels  are  32  inches 

diameter  and  fitted  with  G.  &  J.  clincher 
es.    The  weight  of  the  car  complete  is 
00  pounds. 
The  steering  is  by  hand  wheel  through 

inclined  steering  column,  the  motion  of 
lich  is  transmitted  through  a  worm  and 
.tor  back  lock  mechanism.  The  steering 
Ti  of  the  worm  and  sector  mechanism 
arranged  outside  the  side  frame  member, 
ie  steering  heads  and  knuckles  are  of 
;  Lemoine  type,  and  the  tie  rod  of  the 
ering  mechanism  is  located  forward  of 

i:  front  axle.    The  car  is  fitted  with  two 
lependent  brakes — a  band  brake  on  the 
iismission  shaft  directly  back  of  the  gear 
X  and  a  double   internal  hub  brake  on 
J  rear  wheels,  which  is  operated  by  a  side 
'  er  that  also   controls   the   clutch.     The 
nsmission  brake  is  pedal  controlled. 
The  body  of  the  touring  car  is  of  tulip 
sign,  upholstered    in   black   hand   buffed 
ter  grained  leather,  hair  padded,  and  is 
ished  in  dark  Brewster  green,  the  same 
or    being    given    to    the    running    gear, 
e  tonncau  is  detachable  and  is  claimed 
afford   ample    room    for    three    passen- 
*s.    The  dash  is  of  cast  aluminum  and 
•ved  in  such  a  manner  as  to  fully  protect 
^  spark  coil  and  other  dashboard  attach- 
"tits  from   rain.     The  car   is  also   fitted 
th  a  cast   aluminimi   bonnet   front   with 
circular  opening  containing  a   wire  net- 
The  experimental   car  of   this   type 
been  completed  for  over  a  year,  and 
;n  given  very  exhaustive  tests.    The  new 
Kiel  is  claimed  to  be  very  speedy,  pos- 


sessing much  more  speed  than  can  be 
used  under  normal  touring  conditions.  The 
equipment  furnished  with  this  car  consists 
of  two  Gray  &  Davis  side  oil  lamps,  two 
gas  headlights,  one  oil  tonncau  lamp  and 
generator,  a  tube  horn  and  a  full  repair 
outfit 

The  16  horse  power  model  has  only  been 
slightly  modified  from  last  year. 


Waltham  1906  Models. 

In  addition  to  their  4  horse  power,  fric- 
tion driven  buckboard,  the  Waltham  Manu- 
facturing Company,  of  Waltham,  Mass.,  are 
offering  to  the  1906  trade  five  models  of  air 
cooled  cars.  The  various  bodies  are  mount- 
ed upon  one  or  the  other  of  two  chassis — a 
16  horse  power  chassis  of  82  inch  wheel 
base  and  a  20  horse  power  chassis  of  96 
inch  wheel  base.  Model  K,  a  semi-racing 
runabout,  is  a  two  passenger  car  with  tor- 
pedo stern,  mounted  upon  the  16  horse 
power  chassis.  Model  L  is  a  16  horse  power 
five  passenger  tonneau  vehicle  with  entrance 
to  the  rear  seats  by  swinging  the  front  seat. 
Model  M  has  a  removable  rear  entrance 
tonneau,  seats  four  persons  and  is  of  16 
horse  power.  Model  N  is  a  20  horse  power 
car  designed  for  five  persons  and  fitted  with 


side  entrance  tonneau  body.  Model  R  is 
also  of  20  horse  power,  with  a  King  of 
the  Belgians,  side  entrance,  tonncau  body, 
fitted  with  double  side  doors  to  the  front 
seats. 

A  description  of  the  20  horse  power 
chassis  answers  very  well  for  that  of  the 
16  horse  power  models,  the  latter  differing 
from  the  former  in  dimensions  only.  The 
following  differences  between  the  two  may 
be  noted:  The  four  cylinder,  20  horse 
power  engine  has  a  bore  of  4  inches  and 
a  4J4  inch  stroke,  while  the  16  horse  power 
motor  is  of  3%  inch  bore  and  4J4  inch 
stroke.  Semi-elliptic  springs  are  employed 
upon  all  of  these  models,  those  of  the 
larger  chassis  being  40  inches  long  in  front 
and  43  inches  in  the  rear,  while  the  smaller 
chassis  has  34  inch  front  and  42  inch  rear 
springs.  Thirty-two  by  3J/^  inch  wheels  are 
employed  upon  the  20  horse  power  chassis, 
and  30  by  3}^  inch  wheels  on  the  16  horse 
power  models. 

THE   20    HORSE    POWER   CHASSIS. 

The  frame  used  in.  these  cars  consists 
of  tapering  side  members  of  pressed  steel, 
slightly  drawn  together  in  front  and  car- 
rying integral  spring  hangers.  They  are 
joined  by  front  and  rear  cross  members 
and^  carry  a  pressed  steel  sub-frame,  upon 
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which  the  motor  and  gear  case  are  mounted, 
instead  of  being  hung  from  the  main 
frame.  This  arrangement  is  considered  to 
insure  permanency  of  alignment  between 
motor  and  gear  shafts,  and  no  universal 
joint  is  provided  between  them.  The  front 
axle  is  tubular,  dropped  at  its  middle  por- 
tion, and  carries  steering  pivots  of  the 
Lemoine  type.  Two  sets  of  ball  bear- 
ings are  used  in  each  steering  wheel.  The 
steering  knuckles  are  tapered  in  form  and 
of  specially  toughened  steel.  Adjustable 
connections  are  provided  in  the  steering 
linkage  and  the  steering  device  is  of  the 
screw  and  nut  type.  The  column  is  brass 
plated,  with  a  15  inch  mahogany  heel  and 
stationary  sector  for  spark  and  throttle 
levers.  The  live  rear  axle  is  bevel  gear, 
driven  with  2^  inch  tubular  casing  and 
iJi  inch  axle  shafts,  running  on  roller 
bearings  at  their  outer  ends  and  on  ball 
bearings  next  to  the  bevel  differential, 
which  resist  the  thrusts.  All  gears  are  of 
hardened  steel,  with  planed  teeth  and  run 
in  heavy  lubricant  A  torsion  rod  extends 
from  the  differential  case  to  the  frame  and 
resists  the  heavy,  twisting  stresses  of 
starting  and  stopping.  The  propeller  shaft 
is  carried  upon  two  adjustable  ball  bear- 
ings placed  well  apart  and  capable  of  re- 
sisting the  thrust  of  the  bevel  gears.  Two 
universal  joints  intervene  between  the  gear 
case  and  the  driving  gears.  The  rear  wheel 
hubs  carry  the  emergency  brake  drums, 
upon  which  act  external  bands  operated  by 
a  hand  lever,  the  movement  of  which  also 
releases  the  clutch.  A  powerful  foot  brake 
is  provided,  which  consists  of  a  bronze 
faced  steel  band,  which  is  constructed  upon 
a  5  inch  drum  carried  by  the  driving  shaft 
just  at  the  rear  of  the  change  gear  case. 

MOTOR. 

The  four  cylinder  vertical  air  cooled  en- 
gine is  secured  upon  the  sub-frame  by 
means  of  six  brackets  projecting  from  the 


Waltham  Orient  Carburetor, 

crank  case.  Each  cylinder  and  its  separa- 
ble head  is  fastened  to  the  upper  half  of 
the  crank  case  by  means  of  4J/^  inch  steel 
through  bolts.  All  five  of  the  long,  bronze 
bushed  crank  shaft  bearings  are  in  the 
upper  half  of  the  crank  case,  so  that  the 
lower  section  may  readily  be  removed  and 
the  working  parts  thus  fully  exposed. 

The  cooling  flanges,  which  surround  the 
cylinders  circumferentially  and  cover  the 
heads,  are  extremely  thin  and  of  a  gener- 
ally square  contour,  so  that  the  cylinders, 
viewed  from  above,  appear  of  a  square  sec- 
tion. The  flanges  upon  the  heads  arc  ver- 
tical, and  all  run  fore  and  aft.  They  are 
fully  i]4  inches  in  depth,  while  those  of 
the  cylinders  proper  are  at  least  an  inch 
deep.  The  aggregate  extent  of  these  con- 
necting surfaces  is  very  large  indeed,  and 
it  is  to  be  noticed  that  the  flanges  are  so 
placed  as  to  form  air  channels,  all  of  which 
run  in  an  exactly  fore  and  aft  direction, 
thus  offering  a  minimum  of  resistance  to 


the  cooling  blast.     The    manufacturcn 
this   motor   fully   realize    that   one  0: 
most  important  considerations  in  aim' 
ing  is  the  facilitation   of    the   rapid  nt 
ment  of  air  over  the  convecting  sorts- 
A  bonnet  of  the  Mercedes  type,  compb 
closed    at  the  sides  and    finished   in  ir 
with   a   very   neat   ahiminum     gratii^ 
square  mesh,  in  imitation   of  a  honcycrij 
radiator,   encloses   the   motor,    and  as 
inch  four  bladed  ball  bearing  fan,  drrJ 
by  a  round  belt  from  the   crank  shaft : , 
livers   its   blast   directly    a^^ainst  the  ir- 
of  the  cylinder  heads.    The  hot  air  csc^t 
under  the  slanting  footboard.      All  li- 
are   mechanically   operated     from  a  ia. 
cam  shaft,  and  are  placed   side  by  side 
the    left    of   the    heads.      They    arc  ic- 
changeable,     made     of     specially    sdtc: 
stock  and  removable  throug^h  apertures 
the  head,  closed  with  screw  plugs.  As  b 
the  suction  of  the  charge   and  the  cxh£- 
is  through  the  same  passag^e,  the  port  e 
faces,   it   is  claimed,   are   maintained  e  ■ 
safe  mean  temperature,  the  excessive  be 
ing  effect   of   the   exhaust    being  coootr 
acted   by   the   cooling  effect    of    the  fn^: 
charge.    The  valves  are  opened  by  thcc 
dinary  roller  tipped  push   rod   mechanic 
the  cams  being  specially  shaped  to  rtt- 
noise  to  a  minimum.     A   single   spring  - 
used  for  each  pair  of  valves.     This  spni: 
has  its  lower  extremity  fast   to  the  crsri 
case,  and   its  upper- extremity   is   attach"^ 
to    the   middle   of   a    rocker,    one  end  r^ 
which    bears    down    upon    the    inlet  val^^* 
stem  and  the  other  upon  that  of  the  o  f 
haust  valve.     It  thus  acts  to  seat  both 
them,  and  still  is  removed  from  the  act^ 
of  conducted  heat 

A  drop  forged  crank  shaft  of  i^  '^''■ 
diameter,  supported  in  five  bronze  bosfce: 
bearings,  is  employed.  Integral  with  it  - 
the  flange  to  which  the  16  inch,  50  poc'^ 
flywheel     is    bolted.      Drop     forged    stee 
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ronnecting  rods  of  I  section  are  used. 
Vlixture  is  furnished  to  all  four  cylinders 
h  rough  pipes  of  equal  length  and  curva- 
:ure,  from  a  single  automatic  carburetor 
nounted  at  the  right  of  the  engine.  An 
3iccessible  priming  device  is  provided  for 
use  in  starting.  Upon  the  forward  end  of 
the  cam  shaft  is  carried  a  well  enclosed 
governor  of  the  centrifugal  type,  which 
acts  directly  upon  the  throttle  valve  oi 
the  carburetor  and  holds  the  engine  to  a 
speed  of  about  300  revolutions  per  minute 
when  idling  or  when  the  clutch  is  thrown 
out  either  by  the  pedal  or  by  the  brake  lever. 
This  prevents  the  engine  from  racing  dur- 
ing gear  changing.  On  the  16  horse  power 
cars  no  governor  is  provided.  The  throttle 
lever  upon  the  steering  wheel  controls  the 
gas  supply  at  other  times.  The  cylinders 
exhaust  into  a  manifold,  the  cross  sewt'on 
of  which  increases  from  front  to  rear 
and  thence  into  a  capacious  muffler,  being 
under  the  centre  of  the  car  on  the  left. 

Jump  spark  ignition  is  employed,  the 
source  of  current  being  a  three  cell  accumu- 
lator, with  a  dry  battery  of  four  cells  held 
in  reserve. 

The  Lacoste  wipe  contact  timer  is  car- 
ried upon  the  cam  shaft  just  in  front  of 
the    governor    and    controls    the    primary 
circuits    of    a    quadruple     Pittsfield     coil, 
placed   upon    the    dash.     The    mica    spark 
plugs  are  screwed  into  the  inlet  valve  caps. 
All  high  tension  wiring  is  of  best   rubber 
insulated    cable,    supported    in   vulcanized 
fibre  brackets.     Both  dry  and  storage  bat- 
teries are  carried   in  a  handsome  mahc»g- 
any  box,  mounted   on   the   running  board. 
Oil   is   supplied    to    the    partitioned    crank 
case  by  *a  Hill    Precision   automatic  sight 
feed  lubricator,  located  upon  the  front  of 
the  dash  inside   the   hood.     The   reservoir 
contains  three   quarts   of   oil,   and   a   hand 
pump  is  also  provided  as  an  auxiliary,  by 
means  of  which  the  crank  case  may  rapidly 
be^  supplied  in  an  emergency.     Distribution 


of  oil  to  all  parts  of  the  engine  is  by  the 
splash  system.  The  gasoline  tank,  holding 
10  gallons,  is  mounted  directly  upon  the 
car  frame  under  the  front  seat. 

A  leather  lined  clutch  of  the  inverted 
cone  type  acting  within  the  flywheel  is  em- 
ployed. The  sliding  member  is  very  light, 
in  order  to  minimize  momentum  effects, 
and  is  thrown  out  of  contact  by  means 
of  a  pedal.  Three  forward  speeds  and  a  re- 
verse are  provided,  the  sliding  pinion 
mechanism  being  contained  in  an  oil  tight 
gear  case.  All  gears  are  of  special  stock, 
carefully  hardened.  The  gear  shafts  have 
their  bearings  entirely  in  the  lower  half 
of  the  case,  so  that  the  upper  section  may 
be  removed,  if  necessary,  without  disturb- 
ing the  mechanism.  There  is  also  a  re- 
movable hand  plate.  The  drive  is  direct  on 
the  high  gear,  through  a  jaw  clutch  of  the 
usual  form,  and,  by  means  of  a  pivoted 
fork  acting  to  slide  rearwardly  the  driven 
gear  of  the  side  shaft,  this  shaft  is  thrown 
entirely  out  of  action,  so  that  no  gears  are 
in  mesh  when  the  car  is  on  the  high  speed. 
This  fork  is  moved  by  a  projection  upon 
the  shipper  which  moves  the  regular  slid- 
ing pinions,  so  that  when  the  jaw  clutch  is 
engaged  the  side  shaft  is  thrown  out.  A 
coiled  spring  throws  the  side  shaft  back 
into  gear  as  soon  as  the  shipper  is  moved 
back  from  the  high  gear  position, 

The  following  reduction  ratios  between 
engine  and  rear  wheels  are  employed: 
High  gear,  4.5  to  i ;  intermediate,  7.5  to  i ; 
low  gear,  17.1  to  i.  All  speeds  are  en- 
gaged by  means  of  a  single  side  lever  mov- 
ing over  a  notched  quadrant. 

The  standard  finish  of  this  line  of  cars 
is  dark  Quaker  green,  with  carmine  strip- 
ing for  the  body  and  carmine  running  gear. 


At  the  recent  meeting  of  recognized  au- 
tomobile clubs  at  Paris  a  resolution  was 
passed  unanimously  recommending  that 
motor  tourists  boycott  Switzerland. 


1906  50  Horse  Power  Zust  Car. 

R.  Bertilli  &  Co.,  of  124  East  Nine- 
teenth street.  New  York,  are  importing 
to  the  American  public  the  Zust  Italian  car, 
made  in  Milan  and  Intra,  Italy.  It  is  a 
high  powered,  light  weight,  four  cylinder 
machine. 

MOTOR. 

The  cylinders  are  soft  gray  iron,  cast 
in  pairs  with  their  water  jackets  integral. 
The  jackets  are  very  thin  and  extend 
only  a  short  way  down  the  cylinder 
walls.  The  valve  chambers  are  all  on 
one  side,  and  the  valves  are  all  mechan- 
ically operated  and  interchangeable. 
These  valves  are  made  in  one  piece  of 
special  nickel  steel  and  are  very  light. 
Their  springs  are  of  large  diameter,  held 
at  the  bottom  of  cup  shaped  washers 
supported  by  keys  through  the  valve 
stems.  The  valve  stems  are  guided  by 
long  bronze  bushings,  as  are  also  the  valve 
lifting  rods.  The  cam  shaft  is  a  single 
piece  of  nickel  steel  with  the  cams  made 
integral  with  it.  On  the  Opposite  side  of 
the  engine  is  the  ignition  cam  shaft,  made 
in  the  same  manner.  Both  6f  these 
shafts  run  on  ball  bearings  and  require 
but  very  little  oiling,  which  is  received 
from  the  crank  case  splash.  The  alu- 
minum crank  case  is  so  constructed  that 
the  portion  which  serves  and  holds  the 
cam  shaft  bearings  in  place  can  easily  be 
removed  and  the  shaft  taken  out.  Brass 
screw  caps  with  V  shaped  heads  are  fitted 
over  the  valves,  permitting  of  their  easy 
removal. 

The  pistons  are  rather  long  and  have 
dome  shaped  heads.  They  carry  their  ec- 
centric, diagonally  split  rings  above  the 
pin  and  below.  These  rings  are  rather 
narrow  and  are  finished  by  grinding. 
The  connecting  rod  is  a  hand  forging  of 
nickel  steel  of  rectangular  section,  and 
although  very  light  its  weight  is  so  dis- 
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tributed  at  the  ends  as  to  give  it  strength. 
The  upper  end  is  supplied  with  an  up- 
split  steel  bushing  forced  in.  The  lower 
end  is  fitted  with  a  split  bronze  bush- 
ing, around  the  centre  of  which  is  cut  a 
wide  shallow  oil  groove,  from  which 
smaller  oil  grooves  run  outward  in  hel- 
ical lines.  This  not  only  insures  distribu- 
tion of  the  oil,  but  gives  a  bearing  on 
each  end  of  the  bushing  and  prevents 
rocking. 

The  crank  shaft  is  a  nickel  steel  hand 
forging  with  the  flywheel  flange  made 
integral  with  it.  It  is  supported  by  three 
long  bronze  bearings.  The  crank  pins 
are  made  hollow.  The  flywheel  is  very 
large  in  diameter,  with  a  thin,  broad  rim 
and  large  hollow  hub,  which  contains  the 
multiple  disc  clutch.  This  wheel  is  a 
steel  casting  and  the  spokes  take  the 
form  of  broad,  thin  curved  fan  blades. 
Its  action  is  that  of  an  exhaust  fan,  and 
as  the  hood  is  tight,  is  deemd  sufficient., 
and  no  radiator  fan  is  therefore  supplied. 

The  crank  case  is  a  two  piece  aluminum 
casting  divided  horizontally.  The  upper 
part  forms  the  arms,  which  support  the  en- 
gine by  resting  directly  on  top  and  against 
the  inner  side  of  the  frame  side  members. 
A  strip  of  wood  covers  the  retaining  lock 
nuts.  At  the  front  and  right  side  is  a  brass 
standpipe  vent  so  arranged  that  the  oil 
will  not  be  thrown  out.  The  two  to  one 
gears  are  large,  broad  faced  and  made  of 
fibre  stiffened  by  brass.  The  exhaust  pipe 
is  a  one  piece,  ribbed  iron  casting.  A  pipe 
runs  from  this  to  the  baffle  plate  muffler 
situated  transversely  near  the  rear,  and 
from  here  the  outlet  pipe  runs  to  the  rear. 
The  inlet  pipe  is  a  brass  Y  casting  and  de- 
livers the  gases  to  a  chamber  in  each  pair 
of  cylinders  between  the  inlet  valves.  This 
arrangement  is  clearly  shown  in  the  photo- 
graph of  the  left  side  of  the  engine. 

The  lower  portion  of  the  inlet  pipe  forms 
a  part  of  the  large  float  feed  carburetor. 
Air  is  taken  from  a  shield  encircling  the 
exhaust  pipe.  The  throttle  valve  is  of  the 
sliding  piston  t>T)e,  an  extension  of  which, 
with  variable  width  openings,  forms  the 
auxiliary  air  inlet.  This  auxiliary  air  inJet 
works  together  with  the  main  throttle,  giv- 
ing the  largest  opening  when  the  main 
throttle  is  wide  open.  A  thumbscrew  and 
lock  nut  are  provided  for  adjusting  the 
size  of  the  gasoline  nozzle.  Gasolme  enters 
the  flood  ^hamber  on  the  bottom  and  a  shut- 
off  valve  is  provided  near  the  carburetor. 
The  30  gallon  copper  gasoline  tank  is 
placed  crosswise  \inder  the  rear  of  the  car. 
Sufficient  pressure  for  forcing  the  gasoline 
to  the  carburetor  is  obtained  from  the  ex- 
haust after  passing  through  a  spark  ar- 
rester. A  small  hand  pump  on  the  front 
boards  is  arranged  to  provide  the  starting 
pressure  in  the  tank  and  is  connected  to 
a  small  gauge  in  the  dash  which  indicates 
the  tank  pressure  at  all  times. 

COOLING. 

A  cellular  radiator  acts  as  tank  and 
cooler.  This  is  fastened  at  the  bottom 
only   to   prevent    straining   and   consequent 
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leaking.  A  screw  cap  of  the  inverted  bot- 
tle tyj>c  adom^s  the  top.  as  shown  in  the 
photographs,  Jt  is  claimed  by  the  makers 
that  this  kind  of  cap,  although  set  up  light, 
never  sticks.  The  right  side  view  of  the 
engine  shows  the  ligation  of  the  bronze 
centrihigai  wxtter  pump  mounted  on  one 
of  the  engine  supporting  arms.  This  pump 
is  gear  driven  from  the  ignition  cam  shaft 
and  is  provided  with  two  grease  cups.  The 
pvmip  forces  the  water  through  a  brasjs 
pipe  into  the  lower  part  of  the  w;itcr  jackets. 
Running  from  the  top  of  the  engijie  to  the 
radiator  h  aiiotiier  brass  pii*e.  The  con- 
nections between  the  paifH  of  cylinders 
and  the  engine  and  r;idi;iior  are  made  tkx- 
ible  by  the  use  of  ruhbcf  hose  This  hose 
is  held  by  a  patetU  fasteuLT,  eons i sting  of 
a  threaded  wire  around   the  pipe,  passing 


through  a  brass  piece  citt  to  cronfcMn  » 
the  curvature  of  t!ic  hose  in  the  im^ 
side  and  provided  with  sniiill  wtiiif  tht^h 
nuts  ahull  in  g  against  its  ends  and  dunaA- 
ed  onto  ilie  wire,  By  ihis  ttrrnngi^Matx 
a  tight  jo  it  It  can  la-  made  and  yet  the  pff 
may  be  quickly  removed  witliouC  tbc  l^ 
of  tools, 

OII.t2fG, 

The   engine  oiling   \%   taken    car^   cil  tf 

a  force  feed  Dubrulle  oiler  placed  on  Jfe 
dash  and  driven  by  a  circular  $eeb«i 
leather  belt  from  the  rear  end  of  the  i^- 
tion  cam  shaft,  A  single  pipe  braac^ 
and  leads  to  the  base  of  each  eytiiidfr. 
Pipes  lead  to  each  of  the  main  t»«ari]ic^ 
and  the  surplus  runs  down  into  the  cm 
and  supplies  oi]  for  the  splash.  The  cra»f 
case  pan  is  divided  by  partitions  Inio  foaf  ■ 
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>inpartments,    each  one  having  a  separate 
rain   cock. 

IGNITION. 

The     current    for    the    make    and    break 
park    is    generated  by  a  Simms-Bosch  low 
ension   magneto  situated  on  the  right  side 
►{    the    engine   and  driven  directly  from  a 
ontinuation      of    the    pump    shaft,    which 
s   provided    ^vith  a  flexible  coupling.     The 
nagneto   is   held  in  position  by  a  yoke  and 
rap    screw    to    facilitate  its  quick  removal. 
A.    wire    runs   to  a  switch  on  the  dash  and 
another    runs    from  the  magneto,  which   is 
grounded    on   the  engine  to  a  terminal  on 
a   short   fibre  piece  running  across  the  cyl- 
inders.     From   here   a   wire   runs   to   each 
of   the    ignition  points,  which  are  inserted 
into    the     engine    through    insulating    lava 
bushings.      The  fibre  piece  has   four  push 
buttons  for  cutting  out  the  ignition  for  any 
cylinder.      The  igniter  blocks  are  fitted  into 
the   cylinders  on  ground  joints.     The  con- 
tact   points    are    held    in    contact    by    coil 
springs    on    the    outside.      They    are    sep- 
arated by  the  action  of  vertical  rods  raised 
by  the  cams,  which  separate  the  points  by 
their    sudden   downward   movement   under 
the    action    of  a  stiff  coil  spring  enclosed 
around  its  base.     The  timing  of  the  spark 
is    obtained    by    sliding    the    ignition    cam 
shaft    forward    or   backward    in    its   bear- 
ings.    Its   con«s  are  made  helical,  so  that 
such  motion  advances  or  retards  the  time 
at  which  the  vertical  rods  are  moved,  and, 
therefore,  the  time  at  which  the  break  takes 
place. 

STEERING    GEAR, 

On  the  right  side  of  the  engine  can  be 
seen  the  lower  end  of  the  steering  lever 
and  the  casing  enclosing  the  worm  and 
worm  wheel  steering  mechanism.  This  is 
packed  in  grease  and  also  carries  a  grease 
cup  on  top.  The  steering  column  is  tilted 
at  an  angle  of  41°  and  passes  through  the 
dash  at  such  a  height  as  to  allow  of  the 
placing  of  the  steering  gear  well  inside  the 
hood  and  above  the  level  of  the  frame.  In 
this  position  it  is  not  only  protected  but 
very  accessible.  The  drag  link  connecting 
the  steering  gear  arm  to  the  right  wheel 
steering  knuckle  is  made  of  tubing  with  ad- 
justable ball  and  socket  joints.  This  rod 
is  so  bent  and  placed  behind  the  front 
axle  that  it  is  protected  from  being  hit  by 
objects  in  the  road.  The  cross  link  is 
placed  behind  the  front  axle.  The  steering 
knuckles  are  hand  forged  from  nickel  steel. 

!  CLUTCH. 

The  multiple  disc  clutch  is  enclosed  in 
the  flywheel  hub,  the  back  of  which  hub  is 
provided  with  a  brass  removable  cap  held 
by  bolts,  as  shown  in  the  plan  view  of 
the  chassis.  The  discs  are  made  of  steel, 
with  the  friction  or  wearing  surfaces  made 
of  thin  rings  of  steel.  These  rings,  when 
worn,  may  be  replaced  by  a  new  set  with- 
out removing  the  original  plates.  The  fric- 
tion surface  is  large,  owing  to  the  number 
of  plates  used,  thus  reducing  the  neces- 
sary pressure  and  consequent  wear  on  each 
plate,  and  also  making  a  clutch  which  will 
not  grip  suddenly.    The  shaft  running  from 
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the  clutch  to  the  transmission  has  a  remov- 
able piece  in  it,  which,  when  taken  out, 
allows  the  clutch  to  be  removed  without 
disturbing  engine  or  transmission.  No  uni- 
versal joints  are  placed  in  this  shaft.  The 
clutch  is  engaged  by  the  action  of  a  stiff 
coil  spring,  the  tension  of  which  is  ad- 
justable by  means  of  a  nut  and  disen- 
gaged by  the  action  of  the  clutch  lever  by 
means  of  a  forked  arm  and  slotted  collar. 
The  slotted  collar  and  fingers  are  pro- 
vided with  a  special  grease  cup,  which 
moves  with  them. 

THE   CHANGE   SPEED   GEAR 

is  of  the  sliding  gear  type  and  has  four 
forward  speeds  and  one  reverse.  Two 
driving  bevel  gears  are  used,  one  in  line 
with  the  main  shaft,  which  gives  the  direct 
drive,  the  other  on  the  lay  shaft,  through 
which  all  the  other  speeds  are  obtained. 
The  lay  shaft  rotates  idly  while  the  direct 
drive  is  being  used.  Two  sliding  gear 
members  are  moved  by  forked  arms  con- 
nected to  longitudinal  rods  on  the  out- 
side of  the  gear  case.  These  rods  are 
engaged  by  the  selective  system,  by  an  arm 
on  a  sliding  cross  shaft,  which  is  controlled 
by  the  gear  shifting  lever  on  the  outside 
of  the  car.  The  shaft  on  whiclT  the  gear 
slides  has  several  grooves  cut  into  it  in- 
stead of  being  square.  The  rear  sliding 
gear  contains  depressions,  into  which  lugs 
on  the  driving  bevel  pinion  sleeve  fit,  thus 
giving  the  direct  drive.  When  this  gear 
is  moved  forward  it  engages  the  rear  gear 
on  the  lay  shaft  and  gives  the  third  speed. 
The  other  sliding  gear  member  consists 
of  two  gears  which  engage  the  other  two 
gears  on  the  lay  shaft  and  also  an  idler  be- 


low, giving  the  second,  low  and  reverse 
speeds  respectively.  The  bevel  gear  dif- 
ferencial is  in  the  middle  of  the  jack 
shafts  inside  the  gear  case.  The  gear 
shafts  are  all  made  of  nickel-chrome  steel 
and  run  in  oil.  Ball  bearings  of  the  an- 
nular type  are  used  throughout  the  gear 
case,  jack  shaft,  cam  shafts  and  wheels. 
The  transmission  case  is  aluminum,  and,  as 
shown,  the  entire  top  may  be  removed  by 
loosening  eight  thumbnuts  on  hinged 
screws.  The  case  is  supported  at  the  front 
and  rear  by  the  frame  cross  members,  the 
front  of  which  is  dropped  and  forced  un- 
der the  case.  No  sub-frame  is  used  in  the 
construction.  The  jack  shaft  bearing  fix- 
tures also  support  the  front  side  of  the 
rear  springs.  The  side  chains  are  of  the 
roller  type,  i^  inch  pitch,  and  the  sprocket 
teeth  are  wide.  Adjustable  radius  rods  con- 
nect the  rear  axle  with  the  jack  shaft 
bearing  fixture;  the  length  is  variable  by 
the  use  of  a  small  turnbuckle  with  a  right 
and  left  thread  and  a  special  locking  de- 
vice, as  shown  in  the  accompanying  draw- 
ing. Two  sets  of  brakes  are  supplied,  one 
at  the  left  of  the  transmission  case  on 
the  jack  shaft,  and  the  other  on  drums  on 
the  rear  wheels.  The  first  is  a  double 
acting  contracting  brake,  consisting  of  a 
steel  drum  about  12  inches  diameter,  254 
face,  upon  which  an  upper  and  lower 
cast  iron  faced  steel  shoe  contract  The 
shoe  pivots  are  fastened  to  a  frame  cross 
member  and  the  pull  is  from  the  right 
foot  lever  operating  the  longitudinal  rod, 
connected  to  the  brake,  as  shown  in  the 
plan  view.  This  brake  is  independent  of 
the  clutch. 

No  governor  is  used,  all  throttling  be- 
ing done  by  hand  on  the  notched  sector, 
fastened  to  the  spokes  of  the  steering 
wheel.  The  spark  is  controlled  by  a  simi- 
lar lever  working  on  another  concentric 
arc. 

The  front  and  rear  axles  are  both  I  sec- 
tion, nickel  steel  drop  forgings.  The 
springs  are  semi-elliptic,  both  front  and 
rear,  and  are  placed  on  top  of  the  axles. 
Those  in  front  are  placed  under  the  frame, 
while  the  rear  ones  are  outside.  The  rear 
springs  are  2  inches  wide,  45  inches  long 
and  contain  eight  leaves. 

FRAME. 

The  frame  is  pressed  from  one  piece  of 
steel,  including  three  cross  members,  under 
the  radiator.  At  the  juncture  of  the  cross 
members  with  the  side  members  the  metal 
is  webbed  out  to  give  strength.  At  one 
or  two  places  short,  pressed  plates  are  riv- 
eted to  increase  the  stiffness. 


Centre   Portion   of   Zust   Chassis. 


The  sports  committee  of  the  A.  C.  F.,  at 
its  last  meeting,  decided  that  hereafter  speed 
records,  in  order  to  be  recognized,  must  be 
made  in  a  regularly  announced  event;  it 
will  be  no  longer  sufficient  to  drive  to  the 
Salon-Aries  road  at  any  time  one  may  de- 
sire, taking  along  two  timekeepers  of  the 
A.  C.  R,  but  public  notice  must  be  given  a 
certain  time  in  advance  of  the  intention  to 
attack  the  records. 
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The  "American"  Touring  Car. 

The  American  Motor  Car  Company,  of 
Indianapolis,  Ind.,  are  marketing  a  four 
cylinder,  35-40  horse  power  touring  car,  of 
the  water  cooled  type.  The  engine  cylin- 
ders are  4  9-16  inch  bore  by  5  inch  stroke, 
and  are  cast  in  pairs.  The  engine  is  assem- 
bled entirely  upon  the  upper  half  of  the 
crank  case,  which  is  cast  of  nickel  alu- 
minum, with  integral  supporting  arms.  The 
lower  half  of  the  crank  case  can  be  re- 
moved without  interfering  with  any  ad- 
justments. All  connecting  rod  and  crank 
shaft  journals  are  split  boxes  of  white 
bronze.  The  three  shaft  bearings  are  fitted 
with  chain  oilers,  which  'carry  the  oil  from 
walls  beneath  the  bearing  onto  the  journal. 
Both  sets  of  valves  are  located  on  the  left 
hand  side  of  the  engine  and  operated  from 
a  common  cam  shaft,  which  is  lubricated  by 
splash  in  the  crank  casing.  The  thrust  of 
the  cams  on  the  valve  rods  is  eliminated 
by  means  of  rock  arms  inserted  between 
them,  which  are  pivoted  on  the  opposite 
side  of  the  crank  case.  The  connecting 
rods  are  steel  drop  forgings,  the  cap  at  the 
crank  end  being  held  in  place  by  four  bolts. 
The  pistons  are  extra  long  and  provided 
with  four  eccentric  rings,  all  parts  being 
finished  by  grinding.  The  cylinders  are 
offset  from  the  crank  shaft  centre  in  order 
to  reduce  the  side  pressure  on  the  cylinder 
walls.  The  cam  shaft  gears  are  enclosed, 
and  cut  with  spiral  teeth,  which  eliminate 
noise.  The  motor  starting  crank  is  sup- 
ported on  a  bracket  fastened  to  the  frame, 
and  when  not  in  use  is  held  in  a  horizontal 
position.  The  crank  shaft  is  a  nickel  steel 
forging,  with  three  main  journals,  i}i  inch- 
es in  diameter. 

The  combustible  mixture  is  supplied  by 
a  float  feed  carburetor,  with  supplementary 
air  valve  and  a  balanced  piston  throttle. 
Ignition  is  by  jump  spark,  the  ignition  out- 
fit comprising  a  three  cell  60  ampere  hour 
storage  battery  (said  to  be  good  for  1,200 
miles),    a   quadruple    unit    French    coil,    a 
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commutator  and  spark  plugs  in  the  caps 
over  the  intake  valves.  The  gasoline  is 
carried  in  a  17  gallon  oval  section  copper 
tank  supported  on  the  frame  under  the 
front  seat.  The  body  can  be  removed  with- 
out disturbing  the  gasoline  connections. 

The  radiator  consists  of  one-quarter  inch 
copper  tubes  with  crimped  spiral  flanges, 
the  tubes  being  placed  vertically.  A  fan 
supported  from  the  motor  is  located  back 
of  the  radiator,  and  driven  by  a  three- 
quarter  inch  flat  belt,  with  provisions  for 
adjusting* the  tension.  The  water  is  cir- 
culated by  a  gear  pump,  made  of  bronze, 
secured  to  the  front  of  the  crank  case,  and 
driven  by  a  composition  gear  meshing  with 
the  cam  gear  pinion.  The  cylinder  lubrica- 
tion is  effected  by  means  of  a  six  feed 
Lunkenheimer  lubricator  placed  on  the 
dash,  and  driven  by  bevel  pinions  from  the 
vertical  timer  shaft.  This  lubricator  also 
supplies  oil  to  the  two  compartments  in  the 
lower  half  of  the  crank  chamber. 

The  clutch  is  of  the  conical  type,  faced 
with  leather  and  provided  with  flat  springs 
under  same  to  insure  gradual  engagement. 
A  floating  member  is  interposed  between  the 
clutch  and  the  gear  box  to  prevent  binding 
of  bearings,  due  to  twisting  of  the  frame. 
The  change  speed  gear  is  of  the  sliding 
pinion  type,  giving  three  forward  speeds, 
the  high  one  a  direct  drive,  and  one  re- 
verse. All  gears  are  case  hardened.  The 
aluminum  case  is  provided  with  a  large  lid 
on  top,  which  is  held  in  place  by  a  slotted 
swinging  yoke  and  a  set  screw  with  hand 
wheel. 

The  drive  to  the  rear  axle  is  by  a  pro- 
peller sliaft  with  two  universal  joints,  and 
by  a  set  of  hardened  steel  bevel  gears  of 
four  pitch.  The  rear  axle  is  of  the  float- 
ing type,  the  outer  ends  of  the  driving 
shafts  connecting  with  the  wheel  hubs  by 
claw  clutches.  Large  ball  bearings  are  used 
throughout  the  rear  construction.  The 
front  axle  is  of  I  section,  drop  forged  of 
nickel  steel,  with  integral  spring  seats.   The 


frame  is  of  pressed  steel  construction  c 
3-16  inch  stock,  and  there  is  a  sub-fras: 
which  carries  the  engine  and  transmisskc 
A  metal  apron  extends  imdemeath  the  a- 
gine  transmission  and  all  controlling  isec- 
bers,  to  protect  them  from  dust  and  splash 
ing  mud. 

The  lower  half  of  the  differential  h(ri5 
ing  is  of  cast  steel,  the  upper  half  and  br 
spection   lid   are  of  cast  aluminum.    Int 
each  side  of  this  housing  there  is  brazed : 
steel  tube,  which  carries  the  hinged  sprin: 
seats,  and  also  forms  the  support  for  Ct 
driving    wheel    bearings.        A     truss    r 
fastened  just  inside  the  bearings  and  pas.- 
ing  under  the  differential  housing  lends  a<^ 
ditional  strength.     The  internal   hub  brak^ 
expanding  member  supports  are  also  braif- 
to  these  tubes.    The  dead  weight  is  camV: 
by   stationary  tubes,   and   not   by   the  livf 
rear  axles.    To  one  side  of  the  pinion  shit'- 
housing,   and    forming  a   part   of   the  dii 
ferential  case,  is  a  socket  itito  which  is  fittr 
a  torsion  tube,  which  takes  all  of  the  driv- 
ing and  braking  torque,  relieving  the  spring- 
of  this   load,  which  they  would  otherwise 
be  required  to  withstand.  , 

The  wheels  are  of  the  artillery  ty-p^  ^^' 
second  growth  hickory,  have  twelve 
spokes  both  in  front  and  rear,  and  ^ 
diameter  of  34  inches.  Ball  bearings  ar^ 
used,  with  balls  of  suflScient  size  an^l 
strength  to  prevent  crushing,  the  outside 
row  being  five-eighths  inch  and  the  inside 
three-quarter  inch. 

The  steering  gear  is  of  the  irreversible 
t>'pe  and  adjustable  for  wear.  Spark  au<i 
throttle  levers  operate  on  a  stationary  qu^^J' 
rant  on  top  of  the  steering  wheel  The  foot 
brakes  are  of  the  internal  expanding  typ« 
and  act  on  drums  on  the  rear  wheels,  while 
the  hand  emergency  brake  acts  on  the  bcve/ 
pinion  shaft  universal  coupling. 

The  car  is  fitted  with  a  body  of  the  B^^ 
of  the  Belgians  type,  made  of  wood,  with 
double  side  entrance  tonneau.  The  wheel 
base  is   III    inches. 
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le  Soules  Light  Delivery  Wagon. 

The  Soules  light  delivery  wagon,  manu- 
tured  by  the  Soules  Motor  Car  Com- 
ly,  of  Grand  Rapids,  Mich.,  is  equipped 
th  a  motor  rated  at  22  horse  power, 
d  is  designed  to  carry  loads  up  to  1,500 
unds.  The  manufacturers  make  the 
lim  that,  owing  to  the  high  horse  power 
d  the  gear  reduction  of  654  :  i  on  the 
jh  gear,  .the  low  gear  is  very  seldom  re- 
rted  to,  even  on  heavy  grades;  also  that 
1th  34  inch  wheels,  extra  long  three-quar- 
r  elliptic  springs  and  a  90  inch  wheel 
Lse,  the  car  rides  very  smoothly,  espe- 
ally  with  load  on  city  pavements.  The 
)rings  are  of  a  special  shape,  so  that  all 
?ht  shocks  are  smoothly  taken  up,  while 
^en  the  heaviest  jolts  do  not  make  the 
)  rings  bump  on  the  axles. 
The  two  cylinder,  horizontal  opposed  mo- 
>r  and  sliding  gear  transmission  are  rig- 
ily  bolted  together  in  one  unit,  with  an 
nclosed  clutch  between,  and  a  flywheel  in 
ront,  all  contained  under  the  hood  and 
ootboards.  The  whole  power  plant  is  piv- 
)tally    supported   at  three  points,   insuring 


alignment  to  all  bearings  under  all  condi- 
tions. The  cylinders,  oi  Sl^  inches  bore, 
5  inches  stroke,  are  made  from  hard,  gray 
iron,  and  are  light  and  strong.  The  valves 
are  operated  by  push  rods  working  against 
two  cams  on  the  half  time  shaft,  one  cam 
for  the  inJet  and  one  for  the  exhaust.  The 
push  rod  has  a  fibre  cap  on  the  end,  to 
make  the  valve  action  quiet.  The  connect- 
ing rod,  of  the  full  marine  type,  is  made 
from  steel.  The  bearing  at  the  crank 
pin  is  15^  inches  in  diame,ter  by  2  7-16 
inches  long;  at  the  wrist  pin  the  bearing 
is  i}^  inches  in  diameter  by  3^^  inches  long. 
The  crank  shaft  is  drop  forged,  the  forg- 
ing being  submitted  to  a  special  refining 
process  after  forging,  which  makes  it 
tough  and  reduces  the  liability  of  frac- 
ture. The  crank  shaft  has  a  total  bearing 
length  of  11%  inches.  The  bearings  for 
the  engine  and  transmission  are  of  a  white 
bronze  bearing  metal  of  high  tensile 
strength  and  great  anti-friction  qualities. 
The  flywheel  is  20  inches  in  diameter  and 
weighs  13s  pounds. 

r 


The  pistons  are  of  hard,  gray  iron,  light 
and  well  braced.  There  are  four  rings  of 
uniform  cross  section  and  of  the  flat  lap 
type — three  at  the  head  end  and  one  at  the 
lower  end  to  prevent  oil  from  working  out 
past  the  piston. 

The  base  of  the  commutator  fits  the  out- 
side of  the  bos§,  which  forms  the  front 
bearing  for  the  half  time  shaft.  To  this 
base'  a  fibre  ring  is  fastened,  this  ring 
being  bored  out  to  form  the  runway  for 
the  roller  contact,  which  is  operated 
through  an  arm  and  a  spring  attached  to 
a  bracket  on  the  end  of  the  half  time 
shaft.  The  contact  is  made  on  a  projec- 
tion of  the  contact  segment,  which  passes 
through  a  slot  on  the  fibre  ring.  The  wir- 
ing is  attached  to  the  brushes  supported 
on  studs  screwed  into  the  end  of  the 
cranK  case.  This  gives  stationary  wiring, 
thus  avoiding  the  breaking  of  wires 
through  rocking  the  commutator  to  vary 
the  point  of  ignition. 

The  Soules  clutch  is  of  the  cone  type. 
The  male   part   is   carried   on   the   square 
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SouLEs  Timer, 

end  of  the  <?rank  shaft.  The  shell  or  fe- 
male part  is  made  of  cast  steel  and  has  a 
bearing  in  the  transmission  case  and  on 
the  ends  of  the  crank  shaft  and  the  trans- 
mission shaft.  Ihe  clutch  is  engaged  by 
means  of  four  coiled  springs,  one  of  which 
is  shown,  these  surrounding  four  studs 
screwed  into  a  hardened  steel  disc.  A  ball 
thrust  bearing  is  provided  to  take  up  the 
end  thrust  when,  the  cone  is  drawn  out, 
until  the  rollers  at  the  inner  end  of  the 
clutch  dogs  rest  in  a  groove  at  the  big 
end  of  the  sliding  cone.  The  clutch  is 
then  disengaged  and  remains  so  until  the 
movement  is  reversed.  End  thrust  occurs 
only  during  the  time  of  engaging  or  dis- 
engaging the  clutch.  The  shell  is  bushed 
with  bronze  and  receives  the  end  of  the 
crank  shaft  and  of  the  transmission  shaft. 

The  transmission  is  of  the  sliding  gear 
type,  with  two  speeds  forward  and  one  re- 
verse. For  high  speed  the  ratio  is  6^  to 
I,  one  of  the  sliding  gears  being  thrown 
into  mesh  with  the  tooth  clutch  on  the  fric- 
tion clutch  shaft.  For  low  speed  the  slid- 
ing gear  meshes  with  a  gear  on  the  coun- 
tershaft, and  for  the  reverse  it  meshes 
with  an  intermediate  gear,  which  is  in 
mesh  with  a  gear  on  the  countershaft.  The 
change  gears  all  have  1%  inch  faces  and 
are  of  8  pitch.  Connection,  is  made  to  the 
propeller  shaft  by  a  single  universal  joint. 

The  brakes  are  all  on  drums  on  the 
rear  wheels,  there  being  an  internal  and 
an  external  brake  on  each  drum.  The  in- 
ternal brake  is  operated  by  a  foot  pedal, 
and  the  external  brake  (of  13  inches  diam- 
eter and  2  inches  face)  is  operated  by  a 
hand  lever.  Both  are  interconnected  with 
the  clutch.     They  are  exceptionally  power- 
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ful  and  are  often  needed  when,  with  a  full, 
heavy  load,  a  quick  stop  is  essential  from 
a  good  speed.  Both  sets  of  brakes  are 
equalized;  that  is,  the  pressure  on  each 
wheel  drum  is  the  same,  no  matter  what 
the  road  conditions  are.  This  does  away 
with  trouble  in  getting  both  hands  on  the 
same  set  of  brakes  set  at  the  same  tension. 

Steering  is  by  a  Brown-Lipe  irreversible 
gear,  with  a  15  inch  wheel.  The  spark 
and  throttle  control  lever  are  on  the  steer- 
ing column.  The  car  is  driven  from  the 
left  side,  which  the  manufacturers  consider 
the  only  place  on  a  commercial  vehicle, 
especially  with  a  closed  body.  Open  and 
closed  bodies  will  be  furnished  regularly. 
The  floor  space  is  72  inches  by  40  inches. 

The  engine  is  said  to  be  very  quiet,  all 
exhaust  noise  being  eliminated,  and  even 
cam  and  valve  clicks  being  almost  entirely 
absent.  The  engine  is  governed  mainly 
by  the  throttle  and  is  said  to  be  very  flexi- 
ble, the  car  running  on  high  gear  with  the 
clutch  fully  in  as  low  as  3I/2  miles  per 
hour.  Consequently  the  gasoline  con- 
sumption is  said  to  be  low,  which  is  an 
important  item  in  a  commercial  vehicle. 


SouLEs  Clutch. 


Walker's  Carburetor. 

A  new  carburetor  comprising  a  novel 
and  original  throttling  arrangement  has 
been  placed  upon  the  market  by  B.  F. 
Walker,  of  Bridgeport,  Conn.,  under  the 
trade  name  of  "Adjustable  Throttling 
Ratio  Carburetor."  The  float  chamber  A 
is  concentric  with  the  spraying  nozzle  B, 
and  contains  an  annular  spun  metal  float 
C,  which  controls  the  admission  of  gaso- 
line to  the  float  chamber.  The  gasoline  ar- 
rives at  D,  and  has  to  pass  the  ball  valve 
E,  which  is  acted  upon  by  a  rod  resting 
upon  the  lever  F,  one  end  of  which  is 
pivoted  to  the  rod  G,  and  the  other  end  of 
which  rests  on  top  of  the  float.  The  rod 
G  carries  at  its  upper  end  an  internally 
threaded  cap  which  rests  on  a  coiled  spring 
within  the  bushing  or  hollow  bolt  H.  By 
depressing  the  rod  G  by  hand  the  car- 
buretor can  be  flooded  for  starting,  and  by 
screwing  the  hollow  bolt  H  further  into  or 
out  of  the  float  chamber  cover,  the  level  of 
gasoline  in  the  spray  nozzle  can  be  ad- 
justed. The  mouth  of  the  spray  nozzle  B 
is  made  flaring  to  form  the  seat  for  a 
needle  valve  I,  which  is  carried  at  its  upper 
end  on  two  coiled  springs  KK,  through 
the  intermediary  of  a  cross  piece  J.  Lo- 
cated within  the  mixing  chamber  is  a  con- 
ical coiled  spring  L  through  the  spires  of 
which  the  air  is  forced  to  pass,  this  spring 
serving  the  purpose  of  a  throttle  by  com- 
pressing it  more  or  less,  and  therefore  de- 
creasing and  increasing  the  opening  between 
its  individual  convolutions.  The  compres- 
sion of  the  spring  L  is  effected  by  means 
of  a  sliding  block  M,  with  which  engages 
a  cam  N  mounted  on  the  shaft  O.  The 
cam  N  is  double,  and  between  the  two 
parts  of  the  cam  is  mounted  an  adjustable 
eccentric  X.  which  acts  on  the  cross  piece 
J  of  the  needle  valve  I.    The  throw  of  the 


Walker  Carburetor. 

eccentric  can  be  varied  by  means  of  tk 
adjusting  screw  P.  By  adjusting  the  e 
centric  the  flow  of  gasoline  for  any  give 
throttle  position  can  be  varied.  In  tbr 
drawing  the  eccentric  is  shown  in  its  co- 
tral  position,  in  which  which  it  has  no  ef- 
fect on  the  gasoline  valve. 


Rajah  Ignition  Terminals. 

The  Rajah  electric  wire  terminals,  illus- 
trated herewith,  are  stamped  out  of  hard 
brass  of  about  17  gauge.  The  ferrules  are 
made  to  fit  any  size  cable.  With  this  type 
a  short  piece  of  the  bare  wire  protrudes 
through  the  end  and  is  soldered.  The 
forked  end  slips  snugly  over  a  collar  on  ths 
plug.  These  collars  are  sometimes  made  or 
the  thumbscrew  of  the  plug  or  a  separate 
collar  is  provided  to  be  held  down  by  th* 
thumbscrew.  Various  plugs  are  now  mad« 
with  a  collar  of  the  right  size  to  receive 
this  terminal.  A  terminal  is  also  made  to 
be  attached  to  any  cable  by  looping  the  wire 
about  the  body  of  the  terminal  and  bending 
the  prongs  firmly  around  the  cable.  For 
this  purpose  the  prongs  have  been  annealed 
so  they  will  not  break.  A  U  shaped  ter- 
minal is  made  for  the  connection  of  the  high 
tension  cables  underneath  the  coil  box. 
After  the  cable  is  attached  it  will  turn  freely, 
and  can  be  even  roughly  handled  without 
breaking  the  wire.  This  simple  connection  is 
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jry  convenient  for  this  out  of  the  way 
ace.  These  terminals  are  made  by  the 
ajah  Auto  Supply  Company,  New  York. 


The     Fishback    Non-Float 
Carburetor. 

A  new  design  of  carburetor,  in  which 
he  charge  of  gasoline  per  cycle  is  con- 
rolled  by  the  greater  or  lesser  opening  of 
.  needle  valve,  is  marketed  under  the  above 
rade  name  by  the  Massnick  Manufactur- 
ng  Company  of  Detroit,  Mich.  In  the 
1  rawing,  i  is  the  elbow  from  which  con- 
lection  is  made  to  the  motor  inlet  valve, 
rhe  elbow  carries  the  gasoline  adjusting 
spring  which  is  anchored  at  4,  and  the 
spring  adjusting  screw  2.  At  the  flanged 
base  of  the  elbow  there  is  a  guide  sleeve  6 
for  the  stem  5  of  the  gasoline  valve,  to 
which  the  two  throttle  plates  10  and  11  are 
secured.  The  gasoline  standpipe  22  is  car- 
ried by  the  cone  11  and  is  provided  with^a 
tapered  valve  seat  in  which  the  needle 
rests. 

To  adjust  the  carburetor  the  check  nut 
23  and  cap  25  are  firsf  removed.  After  the 
feed  pipe  has  been  connected  at  24  the 
flushing  pin  should  be  depressed,  engaging 
the  diaphragm  and  lifting  the  needle  slight- 
ly from  its  seat,  until  gasoline  flows  from 
the  bottom  of  the  carburetor.  The  motor 
is  then  started  and  run  at  low  speed,  while 
the  lift  of  the  needle  valve  is  being  regu- 
lated by  means  of  the  adjusting  screw  2. 


Section    of    Fishback    Carburetor. 

This  screw  is  turned  to  the  right  to  cut 
down  the  feed  of  gasoline  until  the  mixture 
is  correct.  If  when  the  motor  is  stopped 
after  running  for  some  time  at  low  speed 
a  small  quantity  of  gasoline  drips  from  the 
bottom,  it  indicates  that  the  flow  is  still 
too  great  on  slow  speed.  When  the  mix- 
ture has  been  adjusted  properly  for  slow 
speed,  the  throttle  should  be  opened  and 
the  air  adjustment  made  for  high  speed. 
This  is  done  by  means  of  the  air  adjusting 


thimble  20.  Should  the  mixture  be  too 
poor,  the  adjusting  thimble  should  be 
turned  up,  thus  tightening  the  spring  and 
allowing  less  lift  to  the  auxiliary  air  valve 
12,  and  causing  greater  suction  on  the  gas- 
oline. When  this  adjustment  has  been 
made  the  cap  25  is  put  into  place,  as  the 
air  rarely  has  to  be  readjusted.  A  low 
speed  stop  screw  is  provided  by  means  of 
which  the  throttle  opening  for  low  speed 
can  be  regulated  to  any  desired  position. 


Lipmann's  Speed  Indicator. 

The  Lipmann  Electric  Speed 
Indicator. 

Carl  E.  L.  Lipmann,  of  Beloit,  Wis.,  has 
brought  out  a  combined  electric  speed  indi- 
cator and  season  and  trip  odometer,  which 
instrument  can  be  attached  to  the  dash  or 
placed  in  the  tonneau  of  a  car.  The  speed 
indicator  consists  of  an  electric  generator 
which  produces  an  electric  current,  the 
strength  of  which  is  proportionate  to  the 
speed.  A  very  sensitive  voltmeter  measures 
the  current  produced  by  the  generator  and 
indicates  on  a  scale  calibr^ed  to  read  miles 
per  hour  instead  of  volts.  The  voltmeter 
used  is  so  sensitive  that  less  than  one  volt 
is  required  for  a  full  deflection  of  the 
needle.  The  electric  generator  used  is 
very  Small  and  compact  and  weighs  but 
little  more  than  a  pound.  It  is  claimed  to 
require  no  attention  except  for  oiling  the 
bearings  twice  each  season.  The  generator 
is  mounted  on  the  steering  knuckle  and 
driven  through  gearing  by  one  of  the 
front  wheels.  The  entire  generator  is  fitted 
into  a  dustproof  case.  The  shaft  is  made  of 
steel,  hardened  and  ground,  and  runs  in  ball 
bearings.  A  heavy  insulated  flexible  wire 
cable  conveys  the  current  from  the  gener- 
ator to  the  indicator  on  the  dashboard. 
The  dashboard  bracket  is  adjustable,  per- 
mitting the  instrument  to  be  set  at  any 
angle  desired.  The  instrument  and  gen- 
erator case,  including  all  fixtures,  are  made 
of  brass,  highly  polished. 

The  combination  season  and  trip  odom- 
eter, which  records  the  exact  distance, 
whether  the  car  is  moving  forward  or 
backward,  is  operated  by  a  flexible  shaft 
which  makes  only  ten  revolutions  to  the 
mile.     This  great   reduction   in   the  speed 


of  the  flexible  shaft  is  secured  by  the  use 
of  worm  gearing  mounted  in  the  gener- 
ator case.  The  right  hand  figure  in  both 
season  and  trip  dials  is  printed  in  red  and 
indicates  tenths  of  miles.  The  season  dial 
records  up  to  10,000  miles  and  repeats, 
while  the  trip  dial  records  up  to  100  miles. 
The  method  for  setting  the  trip  dial  back 
to  zero  is  said  to  be  absolutely  foolproof. 
It  is  only  necessary  to  give  the  knurled 
button  on  the  right  a  few  turns — ^it  cannot 
be  turned  in  the  wrong  direction. 


The  Powell  Double  Contact  Timer 
and  Pressed  Steel  Muffler. 

Two  new  specialties  have  been  placed 
upon  the  market  by  the  Powell  Manufac- 
turing Company,  of  Utica,  N.  Y.,  a  timer 
and  a  muffler.  The  timer  is  made  from  a 
drum  shaped  hollow  brass  casting  split 
through  the  centre  diametrically,  with  the 
shaft  that  it  turns  upon.  All  moving  parts 
and  contacts  are  made  from  tempered  steel, 
enclosed  within  the  casing  and  running  in 
grease.  By  unscrewing  two  lock  nuts  the 
outer  casing  may  be  removed  without  de- 
taching the  battery  wires,  showing  the 
centre  contact,  which  is  pinned  to  the  shaft. 

Referring  to  the  cut,  it  will  be  seen  that 
the  centre  contact  is  a  blade  projecting  from 
the  collar  keyed  to  the  shaft.  The  outer 
contacts  between  which  the  centre  one  pass- 
es are  tempered  steel  plungers  sliding  in 
steel  sockets,  with  springs  to  press  them 
out.  The  contact  sockets  are  located  oppo- 
site each  other,  one  on  each  side  of  the  timer 
casing,  and  screw  into  a  central  bridged  nut, 
with  fibre  washers  to  insulate  them  from 
the  wall  of  the  outer  casing. 

The  binding  post  is  connected  to  the  top 
of  the  bridged  n.ut,  forming  an  electrical 
connection  as  well  as  preventing  the  nut 
from  turning.  In  operation  the  centre  con- 
tact passes  between  the  outer  ones,  forming 
at  the  proper  time  a  double  contact.  In 
case  one  of  the  contact  springs  breaks  it 
will  not  interfere  with  the  proper  operation 
of  the  other,  it  is  claimed.  A  ground  con- 
tact bearing  on  the  collar  of  the  centre  con- 
tact is  connected  with  a  terminal  on  the 
exterior  of  the  timer.  The  timer  shaft 
(which  may  be  the  cam  shaft)  passes 
through  the  entire  length  of  the  timer,  pro- 
viding ample  bearing  surface,  which  is  self 
greased.  The  outer  bearing  of  the  four  cycle 
timer  is  protected  with  a  cap  that  screws 
over  the  end,  making  it  dust  tight. 

The  mufl^er  is  made  up  of  a  succession  of 
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pressed  steel  cups  or  sections  so  designed 
that  the  top  of  one  fits  into  the  base  of  the 
next  one.  It  is  assembled  with  rods  run- 
ning through  the  head  and  sections,  the  en- 
tire arrangement  being  drawn  up  by  nuts  on 
the  outer  ends.  Each  section  is  so  perfo- 
rated that  the  hot  gases  are  directed  against 
the  wall  of  the  muffler,  condensing  the 
moisture  and  causing  the  gases  to  pass  out 
of  the  muffler  comparatively  cool/ noiseless- 
ly. These  mufflers  are  perforated  accord- 
ing to  the  bore  and  stroke  of  the  engine. 
This  muffler  is  made  in  three  different  di- 
ameters and  of  any  length. 


Lock   Switch   Company's   Switch 
and  Tire  Qauge. 

The  Lock  Switch  Manufacturing  Com- 
pany, 20  Broad  street.  New  York,  are  mar- 
keting two  automobile  specialties,  one  a  lock 
switch  for  the  ignition  system  of  gasoline 
cars  and  the  other  a  pressure  gauge  for 
tires.  In  designing  their  lock  switch,  they 
have  provided  for  obtaining  thousands  of 
combinations  by  the  arrjangement  of  the 
circuit  closing  members  with  the  switch, 
a  specific  form  of  plug  or  key  being  used 
to  operate  each  combination.  Each  plug 
or  key  will  control  a  plurality  of  circuit 
closing  members,  but  no  key  or  plug  other 
than  the  one  specifically  designed  for  its 
particular  switch  will  close  the  circuit 
within  the  switch.  By  operating  the  clos- 
ing members  within  the  switch  by  the  key 
or  plug,  a  closed  circuit  will  be  obtained 
by  the  circuit  closing  members  being 
brought  in  contact  with  common  terminals. 
These  comrtion  terminals  are  so, positioned 
that  they  will  be  engaged  by  the  circuit 
closing  members  into  whatever  position 
with  relation  to  each  other  the  circuit 
closing  members  may  be  placed. 

The  switch  is  also  constructed  in  such 
manner  that  tampering  with  it  with  tools,* 
wires  or  other  devices  will  not  be  effective. 
The  common  terminals  within  the  switch 
are  not  exposed  and  cannot  be  reached  for 
the  purpose  of  closing  the  circuit  except 
with  the  proper  plug  or  key. 

This  switch  is  constructed   with   a  base 
of  insulation,  into  which  is  fitted  a  barrel 
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Tire  Gauge. 

containing  a  plurality  of  discs,  the  majority 
of  which  are  of  insulating  material,  the 
others  of  metal.  The  metal  discs  are 
operated  by  the  key  or  plug  to  engage  the 
common  terminals  within  the  barrel.  The 
common  terminals  project  longitudinally 
into  the  barrel  and  through  the  discs.  The 
discs  within  the  barrel  have  a  central  open- 
ing adapted  to  receive  the  key  or  plug.  In 
this  central  opening  is  a  rod  which  is 
adapted  to  guide  the  key  when  it  is  in- 
serted within  the  barrel.  When  the  key 
is  rotated  within  the  barrel,  the  projecting 
parts  on  it  will  engage  the  metal  discs  and 
cause  them  to  engage  the  common  ter- 
minals and  close  the  circuit  through  the 
switch.  There  are  no  exposed  contacts  in 
the  switch. 

The  Lock  Switch  Manufacturing  Com- 
pany also  make  a  tire  pressure  gauge,  a 
part  sectional  view  of  which  is  shown 
herewith.  The  device  consists  simply  of 
a  nipple  which  is  interposed  between  the 
tire  valve  stem  and  the  pump  tube,  the  nip- 
ple being  provided  with  an  escape  valve  the 
spring  pressure  of  which  can  be  adjusted 
by  means  of  a  regulating  screw.  A  pres- 
sure scale  is  marked  on  the  nipple,  allow- 
ing of  adjusting  the  valve  to  any  pressure 
desired.  It  will  be  obvious  that  as  soon  as 
the  pressure  in  the  tire  reaches  the  pre- 
determined value,  the  escape  valve  opens 
and  allows  the  additional  air  pumped  to 
escape  to  the  atmosphere. 


Auto   Lock    Switch. 


Stevens  "Auto-Kilometreur." 

Two  automobile  specialties  of  French 
manufacture  have  been  placed  upon  the 
American  market  by  Stevens  &  Co.,  99 
Chambers  street.  New  York  city.  One  of 
these  is  an  odometer,  known  abroad  as  the 
"Auto-Kilometreur."  This  device  is  of  flat, 
cylindrical  form,  and  is  secured  directly  to 
the  hub  cap  of  the  right  front  wheel,  so 
that  all  exposed  driving  devices  are  dis- 
pensed with.  As  shown  by  the  sectional 
sketch  herewith,  the  instrument  comprises 
a  worm  and  worm  wheel  mechanism,  and 
rotates  with  the  wheel,  so  that  the  readings 
must  be  taken  while  the  car  is  at  a  stand- 
still. The  method  of  attachment  of  the 
instrument  to  any  vehicle  is  extremely 
simple.  A  hole  of  approximately  iJi 
inches  diameter  is  drilled  centrally  through 
the  hub  cap.  and  into  this  hole  in  the  cap 
is  brazed  the  split  nut  D.  The  instrument 
is  provided  with  an  externally  threaded 
hub  E,  which  is  screwed  into  the  nut  D, 
and  the  latter  is  then  clamped  tight  upon 
the  hub  E  by  means  of  a  clamp  screw  H. 
The  worm  shaft  has  a  squared  end  pro- 
jecting out  of  the  casing  of  the  instrument. 


over  which  is  passed  a  sleeve  having  isd 
tened  to  it  a  coiled  spring  carrying  at  t 
end  a  mushroom  shaped  piece  of  steel  -m-z^' 
a  striated  surface,  which,  when  the  insm 
ment  is  put  in  place,  is  pressed  by  '±' 
spring  against  the  outer  end  of  the  axj 
stub.  Unless  the  end  of  the  axle  stub  : 
extremely  smoothly  polished,  the  frictar- 
of  the  steel  mushroom  against  it  is  sc5 
cient  to  hold  the  worm  shaft  statxooar. 
and  as  the  instrument  revolves  with  d» 
wheel  hub,  the  worm  wheel  of  the  instr* 
ment  revolves  around  the  worm  and  iftz 
the  indicating  mechanism  in  motion.  L 
case  the  end  of  the  driving  shaft  sho^ 
be  extremely  smooth,  it  can  readily  br 
sufficiently  rbughened  by  means  of  a  ool*: 
chisel.  Any  tampering  with  the  instrameir 
may  be  prevented  by  passing  a  sterf  win 
around  one  of  the  wheel  spokes  asr 
through  an  eye  formed  on  the  case  of  xbt 
instrument  and  connecting  the  ends  by  2 
lead  seal.  It  is  then  impossible  to  tals 
the  instrument  from  the  wheel  withor 
breaking  the  seal,  and  the  proprietor  c* 
the  car  can  ascertain  at  any  time  by  tbf 
.indications  of  the  instnmient  whether  the 
machine  has  been  taken  out  without  lEi 
consent  or  not.  Lubrication  of  the  devkt 
is  insured  by  means  of  the  oil  ivorkti^ 
through  the  front  wheel  bearing.  The  in- 
strument projects  about  2  inches  beytK^f 
the  hub  cap  and  weighs  complete  about  i 
pound  4  ounces.  As  made  for  the  Freud 
market,  it  registers  up  to  99,999  hectome- 
ters, or  10,000  kilometers.  Besides  the 
regular  season  dial,  the  instrument  pc^ 
sesses  an  arrangement  for  ascertaining  tht 
distance  of  individual  trips.  This  consist- 
of  five  dial  plates  at  the  front  of  the  instra- 
ment.  which  can  be  turned  around  their 
axes  by  means  of  small  handles.  In  start- 
ing out  on  a  trip,  these  dial  plates  are 
turned  by  hand,  so  that  the  figures  appear- 
ing behind  the  slots  in  the  covers  corre- 
spond to  the  indication  of  the  season  indi- 
cator. Then,  at  the  conclusion  of  the  trip, 
it  is  only  necessary  to  subtract  this  figure 
from  the  new  reading  of  the  season  indica- 
tor to  get  the  distance  covered.  The  in- 
strument is  made  in  nine  different  models 
for  different  sizes  of  wheels,  the  diameter 
of  wheel  with  which  it  is  to  be  used  being 
stamped  on  the  cover  of  each  instrument 
The   other   instrument   referred    to    is   a 
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laisneto  electric  speed  indicator,  known  as 
le     "Aiito-Controleur."    It   comprises   two 
3Lrts,    viz.,  a  transmitter  and  an  indicator. 
'he    former  is  a  small  magneto  generator 
Lipportcd    by    a    bracket    secured    to    the 
tee  ring  knuckle,  which,  by  the  simple  ro- 
ation    of  a  small  piece  of  iron,  generates 
n    alternating  current    The  wire  winding 
n    'wrhich  the  current  is  generated  is  sta- 
lonary,    and    no    frictional    contacts    or 
» rushes  are  required  to  collect  the  current. 
rhe  rotary  piece  is  very  light,  and  requires 
>nly  the  least  amount  of  energy  to  keep  it 
n  motion.    The  magneto  is  completely  en- 
closed, and  is  driven  by  a  rubber  belt  run- 
ning:     over    a    grooved    aluminum    pulley 
secured  to  one  of  the  vehicle  wheels.   The 
great   elasticity  of  the  rubber  belt  prevents 
all    slipping  and  consequent  inaccuracy  in 
the    reading.     The  indicator  is  a  galvano- 
meter of  the  so  called  hot  wire  type,  and 
its    indications   are,   therefore,   not  subject 
to  change  with  age.     It  is  a  dead  beat  in- 
strument;   in    other   words,    its    indicating 
needle  comes  to  rest  without  a  series  of 
back  and  forth  swings.    The  movable  part 
of  the  instrument  is  extremely  light,  which 
avoids    deterioration,    and    the    instrument 
reads  the  same  for  reverse  as  for  forward 
motion.     The  scale  graduations  start  from 
zero  and  are  practically  uniform  over  the 
whole    range.     Two   scales   are   furnished, 
one  reading  up  to  60  and  the  other  up  to 
90  kilometers  per  hour.    The  magneto  and 
the   indicator  are  connected  by  two  wires 
of  sufficient  length  to  allow  of  placing  the 
indicator  at  any  point  desired  of  the  vehi- 
cle— either  directly  in  view  of  the  driver 
or  in  view  of  the  rear  seat  occupants. 


Boyle's  Leather  Hampers. 

John  Boyle  &  Co.,  of  112  Duane  street, 
New  York  city,  are  manufacturing  a  line 
of  leather  hampers  of  luxurious  appear- 
ance.    They  are  designed  to  fit  various 
popular  cars.    They  are  made  of  8  ounce 
sole  leather,  which  is  treated  to  a  patent 
leather  finish.    A  stiff  steel  frame  is  used, 
and    wood    for    the    ends    and    bottom. 
Trunk  handles  are  fitted  to  each  end,  and 
a  heavy  strap  encircles  the  hamper.     A 
substantial     lock     is     provided     covered 
with     a     flap     of     leather     arranged     to 
buckle  down.     A  part  of  the  top,  which 
opens  on  a  solid  leather  hinge,  laps  over 
the  sides,  making  the  case  dust  and  water 
proof.    Each  case  is  provided  with  a  heavy 
paraffined    duck    cover.      The    firm    also 
carries  patent   leather   license   pads   and 
tool  kits. 


The  Qemmer  Steering  Qear. 

An  interesting  design  of  steering  mech- 
anism has  been  placed  on  the  market  by 
the  Gemmer  Engine  Company,  of  Marion, 
Ind.,  one  of  the  features  of  this  mechanism 
being  that  all  wear  on  bearings  can  be 
taken  up  by  a  single  adjusting  nut  To 
the  lower  end  of  the  steering  tube  A  is 
keyed  a  steel   tube  B,  which  is  cut  with 


right  and  left  hand  square  threads  on  its 
outer  and  inner  surface  respectively.  This 
double  threaded  sleeve  engages  with  two 
other  threaded  tubes  C  and  D,  the  lower 
ends  of  which  are  forced  against  the  pivot 
blocks  EE  pivoted  to  the  ends  of  the 
double  armed  lever  F,  which  is  keyed  to  a 
shaft  mounted  in  bearings  formed  between 
the  upper  and  lower  halves  of  the  gear 
casing.  To  this  shaft  outside  the  casing 
is  secured  the  steering  arm  C 

It  will  be  readily  understood  that  when 
the  steering  tube  A  is  turned,  one  of  the 
threaded  tubes  C  and  D  moves  up  and  the 
other  down,  whereby  a  rocking  motion  is 
imparted  to  the  lever  F.  The  threaded 
tubes  C  and  D  are  prevented  from  rotating 
by  shoes  formed  on  them  which  rest 
against  flats  formed  in  the  case.  It  can 
be  readily  seen  from  the  drawing  that  all 
wear  on  the  steering  mechanism  and  its 
bearings  can  be  taken  up  by  means  of  the 
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adjusting  nut  H,  which  is  secured  by  the 
lock  nut  I.  The  steering  wheels  are  moved 
in  both  directions  by  a  downward  pressure 
of  the  threaded  tube  B,  and  the  end  thrust 
of  this  tube  is  taken  up  on  a  ball  bearing  J. 
Within  the  steering  post  there  are  two 
small  concentric  tubes  M  and  N  for  con- 
trolling the  spark  and  the  throttle. 


New  "Soot-Proof"  Spark  Plugs. 

C  A.  Mezger,  of  203  West  Eightieth 
street,  New  York  city,  has  made  some 
changes  in  the  design  of  the  Soot-Proof 
spark  plug.  The  porcelain  is  of  some- 
what different  shape,  and  an  asbestos 
washer  is  used  in  the  centre  and  a  spring 
copper  washer  at  the  end.  The  porce- 
lain body  is  of  a  new  composition  that 
is  guaranteed  to  withstand  the  most  vio- 
lent thermal  changes  without  cracking. 


DiEZEMANN    Shock  Absorber. 

The  Diezemann  Shock  Absorber. 

The  device  manufactured  by  the  Dieze- 
mann Shock  Absorber  Company,  of  Ho- 
boken,  N.  J.,  consists  of  a  bronze  casing  A 
bolted  to  the  side  frame  of  the  vehicle,  in 
which  are  arranged  a  couple  of  friction 
discs,  one  of  which  is  formed  integral  with 
a  shaft  which  has  a  lever  arm  D  secured  to 
it  by  a  taper  pin  just  outside  the  casing. 
This  arm  D  is  connected  by  a  link  pivotally 
secured  to  a  plate  F  mounted  upon  the 
vehicle  a:xle  or  spring.  The  joint  E  between 
the  arm  and  the  link  consists  of  a  tapered 
stud  working  in  a  fibre  bushing,  which  al- 
lows of  making  adjustments  for  wear. 

As  will  be  seen  from  the  sectional  view 
herewith  the  friction  plate  formed  integral 
with  the  shaft  has  a  deep  groove  cut  into 
its  circumference,  which  is  filled  with  grease. 
In  front  of  this  plate  there  is  a  substantial 
hard  fibre  plate,  and  the  casing  is  closed  by 
another  steel  plate  B,  which  is  screwed  into 
the  cylindrical  housing  and  secured  by  a 
set  screw,  the  latter  transmiting  its  pres- 
sure through  a  copper  plug  to  prevent  mar- 
ring the  thread.  The  grease  channel  in  the 
friction  plate  secured  to  the  shaft  commu- 
nicates with  the  friction  surfaces  through  a 
number  of  fine  holes,  so  that  the  working 
surfaces  are  always  abundantly  lubricated. 
This  seems  to  be  the  distinctive  feature  of 
the  device. 


Electric  Auto  Lock. 

The  Auto  Lock  Plug  Company,  of  31 
Nassau  street, .  New  York  city,  have  de- 
signed a  lock  provided  with  a  Yale  key 
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similar  to  their  switch  lock,  which  is  used 
as  a  lock  plug  for  electric  vehicles.  The 
back  is  concealed  in  the  dash  or  body  of 
the  vehicle,  only  the  keyhole  showing. 
When  the  lock  is  turned  and  the  key  re- 
moved the  ignition  circuit  is  broken  and 
the  vehicle  cannot  be  operated.  The 
same  concern  also  provides  a  device  for 
securely  locking  the  bonnet  of  a  car  at 
the  same  time  the  current  is  broken. 
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The   New   Breeze  Carburetor. 

We  show  herewith  two  sectional  views 
of  the  1906  model  Breeze  automatic  car- 
buretor made  by  the  Breeze  Motor  Manu- 
facturing Company,  33  Court  street,  New- 
ark, N.  J.  The  device  is  of  the  concentric 
float  type,  and  is  provided  with  a  gasoline 
adjusting  valve  and  a  supplementary  air 
inlet.  It  consists  of  a  top  A  cast  of  brass 
and  a  spun  brass  float  chamber  B,  which  is 
screwed  to  the  top  casting  A  and  can  there- 
fore be  readily  removed  when  it  is  desired 
to  clean  the  carburetor,  etc.  Within  the 
float  chamber  B  is  located  a  spun  brass 
float  C  which  acts  through  a  lever  J, 
hinged  to  the  top  casting,  on  the  gasoline 
needle  valve  I.  The  gasoline,  arrives 
through  the  elbow  H,  which  is  connected 
to  the  gasoline  valve  housing  by  a  union 
coupling. 

The  spray  nozzle  D  is  located  at  the 
centre  of  the  float  chamber  and  is  sur- 
rounded by  the  main  air  inlet  which  is  con- 
stricted at  the  top  of  the  nozzle  in  order 
to  increase  the  air  velocity  at  this  point 
Directly  over  the  opening  of  the  nozzle  is 
a  peculiarly  shaped  needle  valve  which  con- 
verts the  jet  of  gasoline  into  a  fine  spray. 
At  the  bottom  of  the  spray  nozzle  D  there 
is  a  settling  chamber  which  can  be  drained 
through  a  drain  cock  G.  A  priming  pin  K 
is  provided,  its  guide  being  screwed  into 
the  cover  of  the  float  chamber  directly  over 
the  free  end  of  the  lever  J.  By  pressing 
down  on  this  pin  the  gasoline  needle  valve 
I  can  be  raised  from  its  seat  for  flooding 
the  carburetor.  The  supplementary  air 
valve  F  is  secured  to  the  upper  side  of  the 
top  A,  The  valve  proper  is  made  of  alu- 
minum, and  is  provided  with  a  hollow  hub 
adapted  to  slide  on  a  rod  screwed  into  the 
valve  spider,  being  secured  by  a  nut  and 
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MosLER  Dashboard  Timer. 

lock  nut,  by  which  means  the  spring  pres- 
sure can  be  readily  adjusted.  A  boss  is 
cast  on  the  top  casting,  to  which  the  brace 
for  the  carburetor  can  be  secured.  With 
the  carburetor  is  furnished  a  union  with  a 
short  ^-inch  tube  for  soldering,  or  a  }i- 
inch  or  J^-incl^  fitting,  as  desired. 


Mosler's  Dashboard  Timer  and 
Commutator. 

The  latest  addition  to  the  line  of  ignition 
devices  manufactured  by  Arthur  R.  Mos- 
ler.  New  York  city,  is  a  combined  timer 
and  high  tension  distributer  suitable  for 
mounting  on  the  dashboard,  and  so  ar- 
ranged that  no  bending  of  wires  occurs 
when  the  spark  is  advanced.  The  Mosler 
combined  timer  and  high  tension  distribu- 
ter has  been  described  in  these  columns 
before,  and  the  only  change  that  has  been 
made  in  this  new  device  is  that  the  porce- 
lain insulated  high  tension  terminals  have 
been  replaced  by  small  brass  terminals 
clamped  into  the  hard  rubber  casing  of  the 
instrument  and  provided  with  spring 
pressed  ball  contacts  at  their  outer  ends. 
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The  instrument  is  placed  inside  a  hsxi 
rubber  frame  mounted  upon  the  dashboard 
by  means  of  steel  rods.  The  hard  rvhbe 
frame  is  bored  out  to  a  diameter  sltgi^ 
larger  than  the  distance  apart  of  oppo^p 
contact  balls  of  the  instrument,  and  is  pny 
vided  with  contact  sectors  with  which  tk 
balls  are  adapted  to  make  contact  Tbf 
primary  connection  is  made  in  a  simfiir 
manner  by  means  of  a  sheet  brass  secnr 
secured  to  the  rear  side  of  the  hard  rabbr 
frame. 


The  Watres  Power  Brake. 

The  Watres  power  brake,  manufactorcf 
by  the  Gas  Engine  Whistle  Company,  Xct 
York,  ^orks  exactly  like  the  air  brakt 
except  that  it  uses  spent  gas  from  the  en- 
gine. A  slight  touch  on  the  lever  at  the 
steering  wheel  controls  the  largest  ra- 
with  no  expenditure  of  physical  cn«igr 
The  physical  work  of  continually  patt^ 
the  brake  on  and  taking  it  off  by  hand  t 
foot  power  is  entirely  eliminated.  Tfe 
power  used  for  the  brake  is  very  smil 
So  much  spent  gas  as  will  pass  through  n  , 
opening  the  size  of  a  needle  is  taken  dir^  1 


Sectional  Views  of  Breeze  1906  Carburetor. 
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Watres  Power  Brake  Check  Valh: 

from  the  cylinder  of  the  engine  by  way 
the    relief    vent    opening,    and     this   <.- 
a  few  minutes  at  a  time.     As  soon  as  i^ 
small  reservoir  is  full  no  more  gas  is  take 
There  is  no  connection  with  the  cxluiii. 
and  therefore  not  the  slightest  back  pre: 
sure  on  the  engine.     The  system  has  ber 
attached  to  one  cylinder  cars  withoot  tr 
fect   on   the   engine.     The   control   of  '-' 
brake  is  through  a  valve  attached  to   " 
steering  post.     This  valve  has  two  lc^c-« 
one  for  the  brake  and  one  for  b]o«nq( 
chime  signal  used  in  connection  wf 
same  tank.     The  use  of  the  power 
is   claimed   to   also   help  prevent 
through    the    equalization    of    the 
pressure    on    the   two    rear    wheels. 
cylinder  2^   inches   in  diameter   is  p.^*^ 
on  the  brake  rod  on  each  side  of  the  r 
As  the  pressure  from  the  valve  is  tpf- 
to  these  pistons,  the  two  brakes   arc  rl 
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at  eocactly  the  same  pressure  on  each 
ke  l>and.  The  cut  herewith  shows  the 
ck  valve  fitting  through  which  the  gas 
:aken  from  the  cylinder,  it  being  formed 
li  deep  flanges  to  insure  the  cooling  of 
g^as.  The  brake  pistons  have  a  range 
motion  of  3  inches,  while  three-quarters 

an  inch  is  enough  to  apply  the  brakes. 
pressure  of  as  high  as  100  pounds  has 
sn  observed  in  the  tank,  which  is  made 
w^i  til  stand  several  times  this. 


ew  Shug  Electric  Ignition  Devices. 

A.    new  battery  switch  with  a  detachable 
rer    and  sliding  contact  has  been  placed 

the  market  by  the  Shug  Electric  Manu- 
cturing  Company,  of  Detroit  It  is 
limed  that  there  is  no  strain  on  any  part 
the  device,  thus  insuring  durability. 
le  base  is  3  inches  in  diameter  and  com- 
•sed  of  rubber.  The  contacts  are  brass, 
hile    a  fibre  guide  is  used.     One  feature 

this  device  is  claimed  to  be  that  it  cannot 
>ssibly  be  turned  accidentally. 
Among  the  other  things  which  this  con- 
tm  places  before  the  public  is  a  unit 
>il  so  arranged  that  any  one  of  the  sep- 
rate  units  can  be  removed  without  dis- 
irbing  the  rest.  These  coils  have  hard 
jbber  tops,  nickel  plated  fittings  and  the 
est  grrade  of  silk  covered  wire.  The  wax 
sed  in  construction  will  not  melt  The 
onnections  are  arranged  on  the  inside 
f  the  coil  box,  while  the  outside  case, 
^hich  is  made  of  mahogany,  is  fastened 
o  the  dashboard  by  means  of  cast  brass 
^rackets.  The  contact  points  are  of  plati- 
lum,  and  the  coil  is  comparatively  large 
ind  claimed  to  give  a  strong  hot  spark. 
The  rapid,  non-sticking  vibrator  can  be 
•emoved  for  inspection  without  changing 
he  adjustments. 

Besides    the    individual    unit    coil    just 


Induction  Coil  Company's  Vibrator 
Adjustment. 


mentioned,  this  firm 
is  preparing  standard 
or  plain  box  coils 
which  have  from  one 
to  four  coils  in  a 
case.  They  possess 
the  same  vibrator  at- 
tachments as  the  dash 
coils.  A  quarter 
sawed  oak  box  is  fur- 
nished for  single 
coils,  and  also  for 
two  and  four  cylinder 
coils  if  they  are  to- 
gether in  one  case. 

A  new  timer  en- 
closed in  a  fibre  case 
with  a  glass  top  and 
an  ignition  dynamo 
enclosed  in  a  dust 
and  moisture  proof 
case  are  two  new 
products  which  they 
are  now  constructing, 
and  intend  to  place  before  the  public  soon. 
The  dynamo  is  sufficiently  strong  to  charge 
the  storage  battery  and  furnish  current  for 
the  coil  at  the  same  time.  One  of  the  prin- 
cipal features  of  this  device  is  that  it  is 
very  light  in  weight 


The  Sherman  Vibrator. 

The  Induction  Coil  Company,  of  Mil- 
waukee, have  designed  a  new  coil  vibra- 
tor adjusting  mechanism  which  is  claimed 
to  excel  in  point  of  simplicity  and  dura- 
bility. No  screwdriver  or  other  tool  is 
necessary  for  making  the  adjustments. 
The  head  of  the  adjusting  screw  is  pro- 
vided with  V  grooves  on  its  under  side 
all  around  its  circumference,  into  which 
engages  a  spring  pressed  ball  whereby 
the  adjustment  is  locked.  This  vibrator 
also  has  a  double  spring,  one  portion  of 
the  spring  being  arranged  so  that  when 
in  motion  it  engages  the  other  spring, 
dealing  it  a  so  called  "hammer"  blow, 
which  insures  a  quick  break  and  prevents 
sticking  of  the  contact  points.  The  coils 
of  this  company  are  said  to  be  suitable 
for  both  battery  and  dynamo  operation. 


Sectional  View  of  Morgan's  Carburetor. 


by  the  suction  prevents  the  inrushing  air 
from  passing  directly  over  the  gasoline  jet 
and  deflects  it  so  that  the  amount  of  gaso- 
line lifted  depends  upon  the  engine's  suc- 
tion only.  A  piston  throttle  valve  is  fitted 
in  a  second  extension  to  the  float  chamber. 
A  number  of  modifications  in  the  design 
of  the  carburetor  in  regard  to  the  position 
of  the  throttle  valve  and  air  valve  exten- 
sions relative  to  each  other  and  to  the 
float  feed  chamber  are  shown  in  order  to 
adapt  the  device  to  various  motors  and 
cars. 


Canne's  Metallic  Tire  Shoe. 

Henry  L.  Canne,  of  Dingman  Township, 
Pike  County,  Pa.,  has  secured  a  patent 
on  a  flexible  metallic  tire   shoe,  which  is 


Induction  Coil  Company's  Vibrator. 


Morgan's  Improved  Carburetor. 

B.  Morgan,  of  John  street,  Newport, 
R.  I.,  has  brought  out  a  new  automatic 
float  feed  carburetor,  which  is  shown  in 
the  sectional  drawing  herewith.  The  ad- 
mission of  the  gasoline  to  the  float  chamber 
is  controlled  by  the  vertical  needle  valve  A, 
which  is  operated  by  the  hinged  horseshoe- 
shaped  cork  float  B,  which  surrotmds  the 
mixing  chamber.  The  jet  is  inclined  at  an 
angle  of  about  45  degrees  and  is  provided 
with  an  adjusting  needle  valve,  which  ex- 
tends outside  of  the  carburetor  housing. 
The  air  supply  is  drawn  in  through  an  an- 
nular slot  C  in  an  extension  to  the  mixing 
chamber  and  through  the  inlet  D  around 
the  stem  of  the  automatic  valve  E.  This 
valve  is  cone-shaped,  and  as  it  is  drawn  in 


Metaluc  Tire  Shoe. 

claimed  to  prevent  skidding  and  puncturing 
of  the  tires.  The  device  consists  of  a 
metal  latticework,  which  is  secured  by 
numerous  clips  to  two  chain  rings  running 
around  the  wheel  at  the  beads  of  the  tire. 
The  shoe  is  made  in  different  thicknesses, 
from  ]/i  to  Yz  inch. 


The  complacency  with  which  the  French 
are  wont  to  regard  themselves  in  matters 
automobile  is  well  illustrated  by  a  passage 
in  a  recent  editorial  in  La  France  Auto- 
mobile^  as  follows :  "If  we  are  beginning 
to  feel  foreign  competition,  it  is  not  at 
home,  but  in  foreign  markets.  Until  now 
only  French  products  were  known  in  Eng- 
land, America,  Italy  and  elsewhere,  but  now 
one  sees  there,  alongside  of  our  own,  cars 
of  home  production,  manufactured  under 
license   or   copied   after   our   best   makes." 
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Accessories  at  the  Shows. 

Editor  Horseless  Age  : 

The  accessory  and  sundry  exhibits  at 
both  shows  were  very  complete  and  well 
handled.  No  startling  novelties  were 
shown.  The  increased  number  of  exhibitors 
indicated  ratlier  that  new  competitive  firms 
are  entering  on  the  manufacture  of  the 
various  classes  of  accessories,  than  that 
many  new  accessories  are  being  added  to 
the  motorist's  catalogue.  While  last  year 
there  were  but  a  few  firms  offering  shock 
absorbers,  speed  indicators  and  some  of 
the  other  sundries,  the  shows  this  year  dis- 
close a  number  of  new  concerns  in  each  of 
these  lines. 

The  exhibits  of  the  parts  makers  were 
also  prominent,  though  by  no  means  so  in- 
teresting to  the  average  visitor  as  were  the 
accessory  exhibits.  The  stands  of  the  parts 
exhibitors,  while  used  to  display  their  prod- 
ucts, were  employed  more  as  temporary 
offices  from  which  to  reach  the  automobile 
manufacturers  in  the  shows. 

Knowledge  of  a  technical  sort  having  be- 
come much  more  general  among  automo- 
bilists,  accessory  exhibitors  seem  to  have 
found  it  to  their  advantage  to  put  men  of 
special  knowledge  in  charge  of  their  exhib- 
its. At  all  of  the  accessory  exhibits  it  was 
possible  to  get  intelligent,  clear  explana- 
tions of  the  principles  involved  in.  the  de- 
vices oflFered.  with  reasons  for  everything. 
This  was  an  agreeable  change  from  pre- 
vious experiences  with  demonstrators  who 
could  only  say  that  this  is  a  fine  thing  be- 
cause **so-and-so,''  the  famous  driver,  uses 
it  on  his  car.  Rov  S.  Drake. 


The  Chauffeur  Problem. 

Editor  Horseless  Age: 

In  conversing  with  motorists  I  have  been 
continually  impressed  with  the  fact  that 
one  of  their  most  difficult  problems  is  how 
and  where  to  obtain  a  driver  that  is  both 
capable  and  suitable  to  look  after  a  car 
and  to  keep  it  in  perfect  running  order. 

From  personal  experience  I  am  fully 
convinced  that  quite  go  per  cent,  of  the 
men  who  apply  for  positions,  as,  and  really 
consider  themselves,  "skilled  drivers  and 
mechanics,"  are  totally  unfitted  to  look  af- 
ter a  car  satisfactorily,  that  considerably 
more  than  halt  the  breakdowns  and  me- 
chanical troubles  could  be  avoided  by  com- 
petent drivers,  and  that  a  car  that  is  im- 
properly driven  and  attended  to  costs  at 
least  50  per  cent,  more  to  run.  However 
perfect  a  car  may  he,  its  usefulness  must 
depend  to  a  very  great  extent  on  the  com- 
parative  proficiency   of   its   driver. 

It  appears  to  me.  therefore,  that  it  is 
almost  as  important  for  a  firm  supplying 
motor  cars  to  l^  in  a  p<-^sition  to  provide 


THE  HORSELESS   AGE. 

qualified  drivers  as  to  sell  good  cars,  as 
the  one  is  practically  useless  without  the 
other,  and  in  consequence,  I  have  now  a 
special  department  for  providing  men  who 
are  "drivers  and  mechanics"  in  the  real 
sense  of  the  term,  and  who  are  qualified  to 
get  the  best  results  from  a  car. 

I  first  select  from  the  hundreds  of  ap- 
plicants those  who  appear  to  be  the  most 
suitable  on  account  of  their  references  and 
experience;  in  accordance  with  the  replies 
to  the  letter  and  list  of  questions  I  send 
to  applicants  (A)  and  references  from  pre- 
vious employers  (B).  These  men  are  ex- 
amined personally  by  my  instructing  en- 
gineer for  a  fortnight,  on  the  terms  shown 
in  my  letter  to  applicants  (C)  and  their 
form  of  contract  (D),  and  those  who  are 
found  to  be  intelligent  and  proficient  me- 
chanics are  trained  by  him  by  a  continual 
course  of  personal  and  practical  tuition 
in  the  construction  of  the  cars  in  every 
detail,  and  how  a  car  should  be  looked 
after  and  driven,  enclosure  (E)  being  a  list 
of  some  of  the  headings  of  the  subjects 
on  which  they  are  fully  instructed. 

As  a  result  of  this  instruction  depart- 
ment I  am  able  to  provide  drivers  who 
have  had  instruction  in  the  general  con- 
struction and  satisfactory  maintenance  of 
the  cars,  and  who  can  give  their  employers 
the  satisfaction  of  knowing  that  they  are 
not  grossly  ignorant  of  the  principles  of 
driving  and  looking  after  their  cars. 

The  most  astonishing  point  in  compar- 
ing motor  cars  with  other  similar  valuable 
and  complicated  pieces  of  machinery,  and 
one  which  often  appears  to  strike  engineers, 
is  the  very  small  amoimt  of  attention  in  the 
way  of  adjustments  that  the  average  motor 
receives  and  that  under  these  circumstances 
they  should  give  such  satisfaction  as  they 
do.  It  is  well  known  that  locomotive  en- 
gines are  laid  up  in  the  running  shed  after 
every  few  journeys  and  thoroughly  over- 
hauled, whereas  the  average  automobilist 
is  surprised  and  disappointed  if  it  is  sug- 
gested to  him  that  his  car  should  be  over- 
hauled once  every  year,  and  that  he  re- 
quires a  properly  trained  and  qualified 
driver  to  keep  his  car  in  good  running 
order. 

As  an  assistance  to  the  unemployed 
question  motor  driving  is  interesting,  as  it 
offers  positions  to  thousands  of  men  and 
the  number  of  positions  is  increasing  by 
thousands  each  vear.  S.  F.  Edge. 
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Value   of    Exponents   for   Gasoline 
Engine  Compression  and  Ex- 
pansion Curves. 

Editor   PIORSELESS    AcE : 

In  L.  E.  French's  excellent  article  on 
"CvMiipression,"  in  your  issue  of  January  10, 
it  is  stated  that  Messrs.  Brooks  and  Stew- 
art found  the  exponent  in  the  formula, 
P  V°  =  constant,  to  be  1.303  for  the  ex- 
pansion cur\e  and  1.335  for  the  compres- 
sion curve  of  a  gas  engine  indicator  card. 
Nevertheless.  Mr.  French  advises  that  **we 
mav.  in  the  absence  of  actual  measurements. 


use  1.41"  as  the  exponent.     It  may  be    1 
teresting  to  know  that  by  "actual  mctin-t 
ments"  made  on  more  than  two  hundrec    J 
dicator  cards  the  present  writer  foitac   -*. 
exponents    1.3    for  the   compression  crrrS 
and  1.35  for  the  expansion  curve  to  -Sc    jl 
closely  as  to  make  it  unnecessary  to  d*^  ^ 
mine  the  actual  exponent   to   the  thir^    • 
fourth    decimal    place    for    widely   ¥3x7  _  j 
conditions.    These  exponeats  were  a^c^ 
ed  for  general  use  in  a  series  of  article^ 
the  writer,  published  in  Pozver  in  1900  ;- 
subsequently  in  the  form  of  a  suppk^m 
devoted  to  gas  engines.     The   use  ot    1. 
would  lead  to  rather  serious  errors. 

Cecil  P.  Poole- 
Editor  Pozlct 


Compression. 

Editor  Horseless  Age: 

During  the  past  few  months  I  hare  rs.. 
with    interest   the   discussions    which  k:-- 
appeared  from  time  to  time  in  your  vslzr 
journal  on  the  subject  of  compressioTi. 
look  upon  this  as  a  very  encouraging  s^r- 
an    awakening,    I    might  say,    to    the  vi- 
importance  of  compression  in  a  gas  ei^^ 
It  is  not  so  very  long  since  that  compas- 
sion was  commonly  looked  upon  as  a  >  * 
of  chance  phenomenon,  nice   to   have^  ^- 
not  at  all  important  to  the  working  of  :: 
engine.    Why,  only  a  year  ago  at  the  Ct 
cago  show  the  writer  chanced  to  be  sUz'. 
ing  in  front  of  a  certain  exhibit  presiy* 
over  by  the  company's  engineer  and  d«if:  ■ 
er.      This    would-be    automobile     desigBrr 
(probably    originally    a    bicycle     tinkerrr 
was  busily  engaged  in  explaining  to  a  grc: 
of  visitors  that  compression  was  not  at  h. 
necessary  in  a  gas  engine,  and,    while  -- 
didn't  know  within  50  pounds    iwhat  cccs-  ' 
pression  his  engine  had,  yet  he  assured  fe 
hearers  it  was  very  low  and  hence  the  en- 
gine was   par  excellence.     It    is    just  tX' 
class  of  self-styled  designers  who   (becaiL^ 
they  have  tinkered  up  a  machine  that  w; 
turn  over)  think  they  can  go  ahead  and  pet 
up  a  motor  car,  a  machine  which  embodif: 
in  the  most  refined  degree  nearly   all  tb« 
known  principles  of  mechanics  and  the  sc- 
ences ;  it  is  this  class,  I  say,  that  has  caused 
the  average  person  of  to-day  to  become  s-'' 
distrustful  and  skeptical  when  it  comes  to 
"talking  automobile," 

So  I  repeat,  I  am  glad  to  see  this  topic 
of  compression  brought  up  and  threshed 
out  While  it  is  discussed  mainly  by  those 
who  recognize  its  importance,  yet  I  fear 
that  they  do  not  heed  it  enough,  as 
too  much  stress  cannot  be  laid  upon 
it.  That  its  importance  is  gradually  be- 
coming recognized  is  well  attested  by  the 
great  care  and  expense  to  which  a  few 
prominent  American  firms  are  resorting  in 
order  to  obtain  perfect  fitting  pistons  and 
cylinders.  The  question  of  going  to  France 
for  castings  or  the  ouday  of  four  or  five 
thousand  dollars  for  special  machinery  is 
jiothintr  if  only  good  compression  can  be 
obtained  thereby.  Cylinders  arc  no  longer 
designed  with  regard  merely  to  looks,  con- 
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nience  and  weight;  the  all  important 
^stion  now  is,  how  will  the  metal  ex- 
nd    and    will  this  expansion  be  equal  in 

directions?  Some  one  or  two  firms  now 
vocate  the  practice  of  first  simply  "rough- 
i  out*'  their  cylinder  castings  and  allow- 
?  them  to  cure  in  the  shop  for  several 
3nths  before  giving  them  the  final  finish- 
2:  cuts.  All  this  leads  us  to  reasonably  ex- 
ct  that  in  the  near  future  the  automobile 
ls  eng^ine  will  be  very  nearly  theoretically 
rfect  as  regards  leakage,  and  when  this 
ag^e  01  the  art  is  reached,  then,  and  only 
en,  can  we  expect  to  obtain  reliable  re- 
ilts  from  the  application  of  theoretical  for- 
lulae  based  upon  an  ideal  machine. 

In  a  recent  issue  of  your  journal  Mr. 
ay  clearly  gives  us  some  of  the  practical 
^asoiis  why  it  is  utter  fallacy  to  apply 
3nie  of  these  formulae  for  the  computa- 
on  of  compression  in  a  modern  engine, 
.et  us  see,  for  instance,  what  one  of  these 
ormulae  requires  in  order  that  it  may  be 
.ppHcable    to  a  practical  case.     Take  the 

ormula  Pa  =  Pi  — i-  in  which  Vi  =  volume 

it  atmospheric  pressure,  Px  =  atmospheric 
>ressure,  Vj  =  clearance  and  P»  =  compres- 
sion.     To    be   applicable   this   formula   re- 
quires the  following  conditions :  First,  there 
must  be  no  leakage  of  the  working  gases; 
secondly,  the  gases  must  obey  Boyle's  law, 
and    thirdly,    the   charge   must   be   a   full 
charge,  i.  e.,  taken  at  atmospheric  pressure, 
permitting  of  no  wire  drawing  or  resistance 
to  the  flow  of  gases  into  the  cylinder.    As 
has  already  been  pointed  out,  the  first  con- 
dition   can    be    approximately    realized    in 
modern  practice.    The  same  can  hardly  be 
said  of  the  second  requirement,  as  it  is  ob- 
vious that  the  density  of  the  working  gases, 
an  exceedingly  variable  quantity,  is  consid- 
erably greater  than  that  of  air,  the  nearest 
approach  to  a  perfect  gas.    The  fulfillment 
of  the  last  requirement  is  extremely  im- 
certain  and  impossible  to  obtain,  fully  de- 
pending as  it  does   upon  the  resistance  of- 
fered to  the  flow  of  gases,  which,  in  turn, 
varies    radically    with    the    design    of    the 
valve   system,   time   of   ignition,   speed   of 
the  engine,  etc    That  the  ideal  cars,  of  no 
resistance,  cannot  be  obtained  is  apparent 
to  all. 

Let  us  now   see  just  how  the  formula 
should  be  modified  to  meet  actual  working 
conditions.     It  will  be  observed  that  the 
volume   Vi   should   be   something,   say   X, 
less  than  the  theoretical  Vi,  if  Pi  is  taken 
as  the  atmospheric  pressure,  or  vice  versa. 
Pi  must  be   taken   as    less    than    the   at- 
mospheric pressure  if  Vi  is  to  be  the  theo- 
retical volume.    In  either  case  it  is  obvious 
that  the  product  Pi  Vi  is  bound  to  be  much 
less  than  the  theoretical  Pi  Vi.    Moreover, 
it  will  be  observed*  that  the  decrease  in  this 
product,  Pi  Vi,  is  much  more  in  propor- 
tion to  the  decrease  in  the  product  of  P»  V«, 
occasioned  by  leakage,  loss  of  heat,  etc    As 
the  values  of  Pi  and  P«  will  vary  with  the 
design  and  setting  of  the  valves,  the  car- 
buretor, the  speed  of  the  engine  and  the 
workmanship    thereon,    these,    of    course, 


should  be  taken  into  account  in  computing 
the  compression  in  any  individual  case. 

R.  B.  Otis. 


Another  One  for  Steam. 

Editor  Horseless  Age: 

I  have  just  been  refreshed  by  that  one 
of  the  faithful  and  few  who  signs  himself 
"Steam"  in  your  issue  of  December  6. 
This  article  expresses  my  own  views  so 
accurately  that  were  it  not  for  the  scholarly 
tone,  and  its  material  presence  in  print,  I 
would  surely  think  I  was  dreaming  it  my- 
self; in  fact,  a  certain  lady  who  knows  my 
weaknesses  and  hobbies  better  than  anyone 
else  in  the  world  accused  me  of  having 
written  it  "on  the  sly." 

I  want  to  congratulate  this  imknown 
writer  upon  his  pluck  in  coming  out  so 
boldly  with  such  an  able  defense  of  the 
downtrodden  steam  auto  in  these  days  of 
insane  fadism,  when  it  takes  a  hero  indeed 
to  open  his  mouth  if  he  has  anything  dif- 
ferent from  the  conventional  in  his  heart 

Oh,  how  long  must  we  hide  our  heads  in 
shame,  we  of  the  kindly  throttle  and  re- 
verse bar!  How  long  must  we  blush  in 
nauseating  humility  when  in  an  imguarded 
moment  we  chance  to  say  the  hallowed 
word  "steamer"  in  the  presence  of  the  lean 
faced,  muscle  twitching,  mud  backed,  crank 
turning  fraternity,  and  hear  that  ominous 
snap  of  the  molars  as  they  close  their  val- 
uable    mouths    to    further    conversation! 

I  have  lately  had  some  gratifying  experi- 
ence with  a  burned  out  steam  runabout  of 
a  noted  make.  A  friend  of  mine  and  my- 
self, both  quite  green  at  the  business,  un- 
dertook to  make  a  "flash  boiler"  to  sup- 
plant the  incinerated  "pea  blower  mu- 
seum." We  used  proper  steel  tubing,  and 
after  a  little  floundering  produced  an  ex- 
cellent generator,  which,  with  a  10  inch 
burner  and  25^  inch  by  3}^  inch  cylinders, 
drove  the  stanhope  auto  everywhere,  over 
country  roads,  up  hill  and  down,  through 
mud  and  sand  at  any  speed  we  dared  to 
take. 

The  power  in  that  bundle  of  pipe  was  a 
revelation  to  us,  though  we  were  both 
steam  makers  of  long  standing,  and  now 
we  are  convinced  that  for  a  light,  simple 
and  thoroughly  reliable  car  motor,  the 
steam  engine  and  flash  boiler  would  be 
hard  to  beat.  It  is  mighty  soothing  to 
know  that  your  motor  is  reliable,  that  you 
can  creep  along  over  ticklish  places,  or  in- 
stantly fly  like  a  bird  when  the  coast  is 
clear.  You  have  a  restful  confidence  in 
your  machine;  you  know  it  is  going  to  do 
your  bidding;  your  nervous  system  con- 
tinues normal,  and  the  dread,  reckless 
spirit  of  don't  care  will  not  possess  you, 
causing  you  to  drive  with  that  "now  she  is 
going,  ril  get  all  I  can"  policy  which  has 
been  the  parent  of  so  many  mangled  re- 
mains. 

Yes,  get  a  steam  car,  a  steam  conscience 
and  a  steam  set  of  nerves,  and  many 
morgues  will  "fail.  Pop  Valve. 


Mean  Effective  Pressure  in  Gaso- 
line Motors. 

Editor  Horseless  Age: 

A  discussion  has  arisen  among  the  auto- 
mobilists  of  this  vicinity  concerning  the 
average  pressure  within  the  cylinder  of  a 
gasoline  engine  while  running  at  normal 
speed.  Can  you  throw  any  light  upon  this 
subject?  Some  maintain  that  the  average 
pressure  is  over  100  pounds  per  square 
inch,  while  one  party  claims  that  it  does 
not  often  rise  above  60  pounds.  We  real- 
ize that  the  rapidity  of  the  compression 
and  the  absolute  pressure  before  the  ex- 
plosion takes  place  modify  the  resulting 
pressure  after  explosion.  Also  that  the 
quality  of  mixture  taken  from  the  car- 
buretor does  likewise,  but  we  would  like 
to  know  what  the  average  results  in  prac- 
tice are. 

The  several  different  formulae  usually 
given  for  estimating  the  power  of  an  en- 
gine give  this  average  pressure  as  one  of 
the  elements,  and  without  some  means  of 
estimating  this  pressure  we  are  at  fault 
If  there  was  no  heat  developed  by  the 
compression,  or  nothing  added  from  the 
heat  of  the  cylinder  itself,  we  could  easily 
work  out  the  average  pressure  from  the 
theoretical  law  for  the  compression  of 
gases,  provided  there  were  no  leaks  in  the 
cylinder  itself.  High  speed  will,  however, 
cut  this  loss  down  to  a  minimum,  and  it 
may  be  practically  ignored  in  an  engine 
which  is  in  good  shape.  If  you  will  give 
this  question  a  candid  answer  we  will  be 
much  obliged. 

E.  H.  Van  Patten. 

[Owing  to  the  special  devices  required 
for  taking  indicator  diagrams  on  high 
speed  gasoline  engines,  and  the  considerable 
difiiculties  involved  in  taking  such  dia- 
grams successfully,  very  few  data  on  maxi- 
mum and  average  pressures  in  automobile 
motors  have  been  published.  From  an  ar- 
ticle by  Dugald  Clerk,  which  appeared  in 
The  Horseless  Age  of  December  30,  1903, 
we  note  that  a  test  made  on  a  well-known 
English  automobile  engine  revealed  that 
with  a  compression  pressure  of  125  pounds 
per  square  inch  a  mean  effective  pressure 
of  92  pounds  per  square  inch  was  obtained. 
At  half  load,  with  a  compression  pressure 
of  80  pounds  per  square  inch,  a  mean  ef- 
fective pressure  of  60  pounds  per  square 
inch  was  obtained.  A  brake  test  on  an- 
other automobile  engine  gave  a  mean  ef- 
fective pressure  of  90  pounds  per  square 
inch,  25  per  cent  being  allowed  for  fric- 
tion losses.  From  this  and  some  other  data 
in  our  possession  it  appears  to  us  that  the 
highest  mean  effective  pressure  obtained 
with  high  compression  engines  is  between 
90  and  100  pounds  per  square  inch.  What 
the  average  mean  pressure  in  engines  is  we 
have  no  means  of  telling.  The  compres- 
sion employed  by  different  makers  varies 
from  60  to  100  pounds,  and  the  mean  ef- 
fective pressure  must  vary  almost  as 
much. — ^Ed.] 
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MENTION 
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There  were  456  automobiles  registered 
in  Indianapolis,  Ind.,  during  the  year  1905. 

An  automobile  show  will  be  held  at  the 
Granite  Rink,  Toronto,  Canada,  from 
March  31  to  April  7. 

The  Burtt  Manufacturing  Company, 
Kalamazoo,  Mich.,  will  build  an  addition 
to  their  factory  in  the  spring. 

The  Desmond  Automobile  Company,  Chi- 
cago, will  erect  a  factory  at  Oklahoma  City 
for  the  manufacture  of  automobiles. 

The  Y.  M.  C.  A.  of  Portland,  Ore.,  an- 
nounce that  they  will  open  a  school  of  au- 
tomobiling  for  owners  and  chauffeurs. 

The  Columbia  Electric  Company,  of  In- 
dianapolis, Ind.,  have  decided  to  move  their 
factory  from  McCordsville  to  Noblesville. 

The  Portland,  Me.,  Automobile  and 
Power  Boat  Show  will  be  held  at  the 
Auditorium  from  February  26  to  March  3. 

An  automobile  show  will  be  held  at 
Columbus,  Ohio,  in  the  spring  under  the 
auspices  of  the  Columbus  Board  of  Trade. 

The  Auto  Machine  and  Repair  Company. 
North  Washington  street,  Wilkesbarre,  Pa., 
has  been  bought  by  Ambrose  West  and 
Laning  Harvey. 

It  is  again  rumored  that  certain  alleged 
basic  patents  covering  steam  propelled  mo- 
tor cars  are  to  be  made  the  basis  of  action 
against  infringers. 

The  Palmer  Automobile  Manufacturing 
Company.  Ashtabula,  Ohio,  recently  in- 
corporated, are  soon  to  engage  in  the  man- 
ufacture of  automobiles. 

The  Payne  Manufacturing  Company,  of 
40  Fulton  street.  New  York  city,  are  intro- 
ducing to  the  trade  a  novel  device  for 
cleaning  the  spark  plug  of  soot. 

T.  Winton  Henderson,  of  Cleveland,  vice 
president  of  the  Winton  Automobile  Com- 
pany, will  start  the  operation  of  motor  car 
tours  throughout  Europe  this  spring. 

The  Waverley  factory  of  the  Pope  Motor 
Car  Company,  Detroit,  will  build  a  third 
story  to  their  factory,  which  will  be  used 
for  the  manufacturing  of  electric  commer- 
cial vehicles. 

Carl  E.  L.  Lipman,  Beloit,  Wis.,  has  just 
placed  on  the  market  a  small  gear  pump 
which  is  designed  especially  for  use  in  the 
lubrication  systems  of  motor  and  transmis- 
sion bearings. 

B.  L.  Brown,  Pittsburg,  Pa,,  has  taken 
over  the  electric  business  of  the  Standard 
Automobile  Company,  and  will  occupy  the 
premises  now  used  by  the  Highland  Auto- 
mobile Company. 

John  C.  Higdon,  of  St  Louis,  writes  us 
that  the  Success  Automobile  Company,  of 
that  city,  with  whom  he  is  connected,  will 
manufacture  a  low  priced  nmabout,  with 
single  cylinder,  vertical,  2  horse  power  en- 
gine and  two  speed  and  reverse  planetary 
gear.     The  running  gear  is  the  same   as 
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that  of  an  ordinary  buggy,  with  common 
wheels  and  tires. 

F.  J.  De  Janette,  Omaha,  Neb.,  is  the  in- 
ventor of  a  new  type  of  spring  wheel  for 
motor  vehicles. 

The  New  York  and  Broadway  Rubber 
Tire  Company  have  merged  with  the  Elec- 
tric Rubber  Manufacturing  Company,  of 
Rutherford,  N.  J.  D.  D.  Martin  is  the  gen- 
eral sales  manager. 

B.  S.  Clark  &  Co.,  of  Providence,  R.  I., 
are  publishing  a  little  book,  "Who  Is  It?" 
which  gives  a  list  of  the  automobiles,  motor 
cycles,  manufacturers  and  dealers  regis- 
tered in  Rhode  Island. 

The  Huntington  Automobile  Company, 
Huntington,  L.  I.,  will  take  over  the  busi- 
ness of  the  Automobile  Machine  Company 
of  that  place,  and  have  their  quarters  in  the 
Underbill  Building  on  Wall  street. 

The  George  W.  Worthington  Automobile 
Company,  which  was  recently  organized  in 
Fond  du  Lac,  Wis.,  will  open  a  general 
sales  agency  on  or  about  March  4  for  the 
sale  of  electric  and  gasoline  automobiles. 

The  Brennan  Motor  and  Manufacturing 
Company,  Syracuse,  N.  Y.,  elected  the  fol- 
lowing directors  at  their  annual  meeting: 
A.  C.  Brennan,  P.  H.  Brennan,  T.  J.  Bren- 
nan, Ernest  R.  Deming  and  Arthur  Perkins. 

Chester  I.  Campbell,  manager  of  the  Bos- 
ton Automobile  Show,  to  be  held  begin- 
ning March  10,  announces  that  the  com- 
mittee will  lease  Symphony  Hall  as  an  an- 
nex to  Mechanics'  Hall  because  of  the  de- 
mand for  space. 

A  class  of  students  of  the  Shortridge 
High  School,  Indianapolis,  Ind.,  are  study- 
ing storage  cells  in  connection  with  electric 
motors,  using  the  shops  of  the  Waverley 
branch  of  the  Pope  Motor  Car  Company 
for  practical  demonstrations. 

The  Metallic  Rubber  Tire  Company,  52 
Broadway,  New  York  city,  are  sending  out 
notices  to  users  and  the  trade  stating  that 
they  are  owners  of  United  States  patents 
which  they  claim  cover  certain  well  known 
metal  and  leather  non-skid  tires. 

The  Motor  and  Components  Manufactur- 
ing Company,  of  Middletown,  Conn.,  will 
move  its  business  to  Des  Moines,  la.  It  is 
said  that  a  new  corporation,  with  a  capital 
of  $50,000,  will  take  hold  of  the  manufac- 
ture of  this  company's  products. 

Rumor  has  it  that  the  Detroit  Trust 
Company  are  negotiating  with  A.  M.  Bent- 
ley,  of  the  Owosso  Manufacturing  Com- 
pany, for  the  sale  of  a  carriage  factory  in 
Owosso,  Mich.,  and  that  the  manufacture 
of  motor  cars  will  be  begun  there. 

At  the  annual  meeting  last  week  of  the 
Long  Island  Farmers*  Club,  a  resolution 
was  introduced  that  only  one  day  for  rac- 
ing for  the  Vanderbilt  Cup  next  year  should 
be  allowed,  and  thereby  eliminate  the  prac- 
tice trials.  This,  however,  was  amended  to 
allow  two  days  for  racing. 

At  the  meeting  of  the  mechanical  branch 
of  the  Association  of  Licensed  Automobile 
Manufacturers  on  January  19,  screw 
threads,  their  number  and  pitch,  were  dis- 
cussed.    A  report  was  received  from  Jos. 
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Tracy,  the  association's  special  reprecesl 
tivc,  who  was  sent  to  the  Paris  Show  J 
examine  the  features  of  the  foreign  caa  | 

The  new  Autolytes  sold  by  A.  H.  Fasti 
of  83  Chambers  street,  New  York  cky.  v^ 
fitted  with  a  pull-up  catch  that  cannot  .Ji 
open.  The  back,  which  can  be  openei  1  -,[ 
cleaning  the  reflectors,  is  fitted  with  : 
same  style  of  catch. 

William  Roche,  of  52  Park  place,  K^n 
York  city,  has  improved  the  two  insulri 
terminal  spark  plug  by  increasing  the  di^ 
eter  of  the  porcelain  at  the  sparking  e* 
The  porcelain  is  protected  from  ccattt 
with  metal  by  washers  and    packing. 

R.  E.  Dietz  Company,  of  34  Laight  stre: 
New  York  city,  this  season  make  a  sn: 
gas  lamp  for  runabouts,  called  the  Damr 
they  also  continue  the  Peerless,  Ideal  ar. 
Orient  types.  The  bodies  and  backs  of  l. 
these  lamps  are  now  made  of  one  piea 
with  no  soldering  or  riveting:  The  tn* 
and  bottoms  are  seamed  on,  instead  - 
being  soldered  and  riveted,  as  heretofofJ 
These  corrugated  back  lamps  and  the  bt: 
let  and  flat  back  also  are  fitted  with  r* 
movable  reflectors  for  cleaning^. 


Agency  and  Oarage  Notes. 

The  Wolverine  Motor  Company,  Gras: 
Rapids,  Mich.,  anticipate  erecting  a  factor 
on  Johnson's  Creek. 

The  New  York  Motor  Car  Compair 
have  acquired  the  agency  for  the  St.  Loc' 
car  for  this  season. 

The  Royal  Tourist  car  will  be  ^ep^^ 
sented  in  Binghamton,  N.  Y.,  during  190^ 
by  Ensign  &  Moore. 

The  Sullivan  Auto  Company,  of  Indian- 
apolis, Ind.,  have  been  made  agents  for  tfe 
Queen  and  Mitchell  cars. 

The  Wayne  Automobile  Company,  of 
Detroit,  Mich.,  have  made  J.  A.  Rutan  tbeir 
Port  Jervis,  N.  Y.,  agent. 

C  F.  Taylor  and  William  Copeland,  Pon- 
tiac,  111.,  have  formed  a  partnership  to  em- 
bark in  a  garage  business. 

The  Decauville  Automobile  Comp^nj, 
New  York  city,  have  arranged  to  handle  the 
Babcock  electric  carriages. 

Dr.  Frank  E.  Russell,  of  Tarrytown. 
N.  Y.,  has  been  appointed  the  Westchester 
agent  for  the  Stoddard-Dayton  car. 

A  garage  is  soon  to  be  opened  in  Sag- 
inaw, Mich.,  by  J.  Philip  Beck  and  George 
Fischer.  The  firm  will  act  as  local  agents 
for  the  new  Ford  runabout. 

A  large  garage  is  to  be  erected  on  Syca- 
more street,  near  Sixth,  Cincinnati,  Ohio, 
in  which  it  is  planned  to  rent  space  to  man- 
ufacturers for  exhibition  purposes. 

Carl  N.  Richardson  and  John  D.  Manlcy 
are  erecting  a  garage  on  Federal  street, 
Greenfield,  Mass.,  which  will  be  40x120  feet 
The  company  will  be  known  as  the  Green- 
field Automobile  Company,  and  will  act  as 
agents  for  the  Rambler  and  Ford  cars. 

The  Matheson  Motor  Car  Company,  of 
New  York,  will  act  as  local  agents  for  the 
Matheson  car,  with  temporary  quarters  at 
i6t9  Broadway.      They  expect    to  erect  « 
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?e     garage   on   upper   Broadway  in   the 

r    future. 

*.  Deserano,  Detroit,  has  opened  a  garage 

repair  shop  on  Scoten  avenue. 
The    Ford    Motor    Car    Company  have 
sued    a    branch    at    318    East    Eleventh 
eet,   Kansas  City,  Mo. 
\.    ware  room  and  garage,  60x160  feet,  is 
>ut  to  be  erected  on  Spring  and  Seventh 
eets,  Los  Angeles,  Cal. 
The  Standard  Automobile  Company,  De- 
>it,     Mich.,   will   this   year   represent  the 
Lckard,  Peerless  and  Autocar. 
J.    A.    Qairmonte,  of  Los   Angeles,  has 
cured  the  southern  California  agency  for 
e   Knglish  and  American  Napier  cars. 
Jacob  Schiemer  &  Son  have  bought  out 
e  business  of  the  Central  Auto  Exchange 
I    Alexandria   avenue,    Detroit,   and   will 
•nduct  a  garage  and  repair  shop. 
The  Morrison-Tyler  Motor  Company,  of 
OS  ton,  have  acquired  the  Marion  agency 
►r  Massachusetts,  Maine,  New  Hampshire, 
ermont  and  Rhode  Island. 
The  H.  J.  Willard  Company,  28  Preble 
reet,  Portland,  Me.,  will  handle  the  Pack- 
rd.    Peerless,  Franklin,  Winton,  Cadillac, 
luick  and  Elmore  cars  during  1906. 

The  Palace  Automobile  Station  Com- 
any,  348  Trumbull  street,  Hartford,  Conn., 
re  erecting  an  addition,  40x65  feet,  to 
heir  present  quarters,  which  will  be  fitted 
s  a  machine  shop. 

The  Maxwell-Briscoe-McLeod  Company, 
•f  Detroit,  now  occupy  the  premises  former- 
y  used  by  the  Oldsmobile  Company.  It  is 
aid  that  the  Maxwell  Company  will  soon 
:arry  a  line  of  electric  vehicles. 


Legislative  and   Legal. 

Akron,  Ohio.— The  Swinehart  Clincher 
Tire  and  Rubber  Company  recently  made 
application  in  the  United  States  Circuit 
Court  to  restrain  the  Motz  Qincher  and 
Tire  Company  from  infringing  one  of  the 
Swinehart  Compan/s  patents. 

Hartford,  Conn. — ^Judgment  for  $2,500 
was  recently  ordered  by  Judge  Reed  to 
Walter  G.  Johnson  against  the  Electric  Ve- 
hicle Company,  for  injuries  sustained  by 
him  while  out  in  one  of  the  Electric  Ve- 
hicle Company's  cars. 

Jersey  City,  N.  J.— John  B.  O'Hara  and 
Catharine  O'Hara  applied  to  Vice  Chancel- 
lor Garrison  in  the  Court  of  Chancery  on 
January  17  for  an  injunction  restraining  R. 
J.  Nelson  and  James  Ray  from  operating  a 
garage  near  their  house,  claiming  that  the 
noise  which  emanates  from  the  place  is  a 
public  nuisance. 

New  York  City. — On  the  Goodyear  Tire 
and  Rubber  Company's  suit  for  $25,000  for 
alleged  breach  of  contract  brought  in  De- 
cember 23,  1905,  against  the  New  York  and 
Broadway  Rubber  Tire  Company,  Justice 
Fitzgerald,  of  the  Supreme  Court,  on  Janu- 
ary 17  issued  a  decision  vacating  the  at- 
tachment which  took  effect  on  January  20 
when  the  order  was  signed.  The  decision 
stated   that    the    plaintiffs    must    pay    the 


sheriff's  fees,  counsel  fees  and  damages  sus- 
tained by  the  New  York  and  Broadway 
Company  during  the  time  the  sheriffs  oc- 
cupied their  premises. 

Bridgeport^  Conn. — Oh  January  2  John  J. 
Albright  filed  a  quit  claim  deed  for  $1,500,- 
000  with  the  town  clerk,  releasing  the  mort- 
gage held  by  him  on  the  property  of  the  Lo- 
comobile Company  of  America. 

Philadelphia,  Pa.— Judge  Brodbeck,  of 
the  United  States  Circuit  Court,  of  the 
Eastern  District  of  Pennsylvania,  last  week 
refused  to  grant  a  stay  in  a  case  of  suit  for 
infringement  of  the  Selden  patent  pending 
the  decision  of  the  court  in  the  several  chief 
cases  now  awaiting  decision.  The  defend- 
ant in  this  case  was  Stephen  de  Feher.  The 
counsel  for  De  Feher  applied  for  a  stay 
pending  decision  in  the  cases  against  the 
Ford  Company,  John  Wanamaker,  O.  J. 
Gude  and  C.  O,  Duerr,  but  the  stay  was 
refused,  and  a  decree  and  an  injunction 
against  Mr.  de  Feher  was  granted. 


New  Incorporations. 

The  Plaza  Automobile  Company,  Brook 
lyn,  N.  Y.— Directors,  H.  B.  Sands,  Abra- 
ham Adelberg  and  Mary  H.  Sands. 

Columbia  Garage  Company,  Spokane, 
Wash. — Capital,  $5,000  Incorporators, 
Glenn  O.  Yergy  and  L.  W.  Hutton. 

The  Cronin  Automobile  Company,  Syra- 
cuse, N.  Y.— Directors,  Wm.  W.  Cronin, 
Thos.  J.  Foyle  and  Anna  R.  Gleasozu 

Portland  Garage  Company,  Portland, 
Me. — ^Capital,  $10,000.  Officers,  president, 
A.  G.  Frost;  treasurer,  H.  R.  Stidcney. 

The  Darracq  Motor  Car  Company,  New 
York. — Capital,  $100,000.  Directors,  L.  B. 
Case,  C.  W.  McCandless  and  Judson  Hyatt 

The  Cronin  Automobile  Company,  Syra- 
cuse, N.  Y. — Incorporators,  Wm.  N.  Cro- 
nin, Thos.  J.  Fayles  and  Anna  R.  Gleason. 

Universal  Motor  Car  Company,  New 
York  City.— Capital,  $500,000.  Directors, 
M.  R.  Hutchison,  J^rederic  E.  Gunnison  and 
Walter  Moffat 

The  Rex  Automobile  Company,  Denver, 
Col.— Capital,  $10,000.  Incorporators,  Har- 
rison B.  Robinson,  Lansford  F.  Butler  and 
Milton  J.  Stair. 

The  Miller  Garage  Company,  Bridge- 
port, Conn. — Capital,  $35,000.  Incorpora- 
tors, Willard  R.  Miller,  Elmer  E.  Miller 
and  Chas.  H.  Peck. 

Chalfant  Motor  Car  Company,  Chalfant, 
Pa.— Directors,  Millard  F.  Chalfant,  Harry 
Chalfant,  W.  Howard  Chalfant,  Horace  S. 
Boyd  and  Wm.  Michener. 

Consolidated  Automobile  Company,  Kit- 
tery.  Me.— Capital,  $1,000,000.  Officers, 
president,  Horace  Mitchell;  treasurer,  S.  J. 
Morrison;  clerk,  H.  Mitchell. 

American  European  Automobile  Touring 
Company,  Monticello,  N.  Y. — Capital,  $150,- 
000.  Directors,  Chas.  E.  Wemple,  G.  W. 
McTaggart  and  Henry  A.  Taylor. 

Anderson  Forge  and  Machine  Company, 
Detroit,  Mich. — Manufacture  crank  shafts 
and  drop  forgings.  Capital,  $150,000.  In- 
corporators, Russell  Alger,  Jr.,  president; 


W.  R.  Anderson,  secretary,  and  F.  A. 
Himchman,  treasurer. 

The  Hamilton  Automobile  Company,  Au- 
gusta, Me. — Capital,  $50,000. 

Breese,  Lawrance  &  Moulton  Motor  Car 
and  Equipment  Company,  New  York. — Cap- 
ital, $100,000.  Directors,  S.  S.  Breese,  A.  J. 
Moulton  and  H.  C.  Dickinson. 

The  American  Motor  Truck  Company, 
Albany,  N.  Y. — ^Incorporators,  Chas.  B. 
Bishop,  Harry  J.  Babcock,  Robert  Hall, 
Bert  W.  Hall  and  Henry  C  Eddy. 

The  White  Automobile  Company,  Colum- 
bus, Ohio. — Capital,  $10,000.  Incorporators, 
C  M.  Taylor,  H.  F.  Kruger,  W.  P.  Eng- 
lish,  C.  E.  Yoder  and  J.  B.  McCaughy. 

The  Palmer  Automobile  Manufacturing 
Company,  Ashtabula,  Ohio. — Capital,  $50,- 
000.  Incorporators,  Richard  Conrad,  A.  R. 
Fisk,  C.  W.  Savage,  H.  Beider  and  J.  J. 
Farrell. 

Westchester  Motor  Car  Company,  Port 
Chester,  N.  Y. — Capital,  $25,000.  Incor- 
porators, David  W.  Glasser,  J.  Albert  Mahl- 
stedt,  F.  W.  Bender,  Chas.  A.  Singer  and 
Frank  G.  Riker. 

Cleveland  Automobile  Safety  Switch 
Company,  Qeveland,  Ohio. — Capital,  $100,- 
000.  Incorporators,  Thos.  Fleming,  John 
MacKenzie,  Frank  M.  Carroll,  Frank  C. 
Carroll  and  E.  J.  Mullen. 

Van  Dusen  Motor  Car  Company, 
Montgomery,  Ala. — Capital,  $25,000.  In- 
corporators, A.  Q.  Kahin,  E.  W.  Van 
Dusen,  Jr.,  C.  S.  Creelman,  R.  D.  John- 
ston, Jr.,  and  D.  B.  C.  Van  Dusen. 


Trade  Literature  Received. 

Reo  Motor  Car  Company,  Lansing,  Mich. 
— 1906  catalogue  of  Reo  cars. 

Heinze  Electric  Company,  Lowell,  Mass. 
— Circular  about  the  Heinze  coil. 

Apperson  Brothers,  Kokomo,  Ind. — Illus- 
trated catalogue  describing  their  1906  mod- 
els. 

Briscoe  Manufacturing  Company,  De- 
troit, Mich. — Catalogue  E  of  automobile 
parts, 

Dorris  Motor  Car  Company,  121 1  North 
Vandeventer  Avenue,  St  Louis,  Mo. — Cat- 
alogue of  Dorris  cars. 
,  Dodge  Lubricator  Company,  36  Columbus 
Avenue,  Boston. — Pamphlet  describing  the 
Dodge  positive  force  feed  oiler. 

Michigan  Top  Company,  15  Duffield 
Street,  Detroit,  Mich. — Booklet  telling 
about  the  Coombs  automobile  tops. 

The  Light  Manufacturing  and  Foundry 
Company,  Pottstown,  Pa. — Illustrated  book- 
let showing  various  castings  made  by  this 
firm. 

American  Electromobile  Company,  De- 
troit, Mich. — Bulletins  telling  about  the  3 
ton  Electromobile  truck  and  two  passen- 
ger car. 

Hicks  Speed  Indicator  Company,  1384 
Bedford  Avenue,  Brooklyn,  N.  Y. — Folder 
showing  1906  model  of  Hicks  speed  indi- 
cator and  odometer. 
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dttb   Notes. 


Report  on  Economy  Test. 

The  contest  committee  of  the  New  York 
Motor  Club  have  issued  a  report  of  the 
club's  first  national  economy  test,  held  dur- 
ing the  week  of  November  30-December  4, 
1905.  The  complete  records  of  all  the 
cars  which  ran  in  the  contest  are  given 
in  tabular  form,  one  table  for  each  daily 
stage,  and  there  are  also  a  table  summar- 
izing the  results,  a  table  giving  deduced 
data  in  connection  with  the  run  and  a 
table  giving  specifications  furnished  by  en- 
trants before  the  test,  to  be  used  in  de- 
ciding the  award  of  the  McMurtry  igni- 
tion medal.  In  the  outcome  it  was  not 
necessary  to  use  these  facts  in  making  the 
decision. 

One  of  the  tables  gives  the  fuel  con- 
sumption of  each  car  for  the  entire  trial, 
reduced  to  fractions  of  a  gallon  per  ton 
mile.    These  results  are  as  follows : 

Gasoline 

Per  Ton 

Weight      Weight  of     Mile  in 

Name  of  Car.         of  Car.     Passengers.    Gallons. 

Marmon     2,330  600  •0657 

Reo    wagonette....       2,050  1,500  '0544 

Reo    runabout 1*250  600  .0526 

Compound    1,890  750  .0505 

Compouna    1,730  600  .0538 

Olds  runabout ....       1,425  600  .0728 

Wayne    1,870  750  .0708 

In  closing  their  report,  the  contest  com- 
mittee of  1905  submit  the  following  sug- 
gestions relative  to  the  running  of  this  test 
in   1906: 

The  test  should  be  held  during  the 
months  of  May,  June  or  July.  The  board 
of  directors  should  take  immediate  steps 
to  authorize  the  contest  <:ommittee  of  1906 
to  begin  arranging  at  once  for  the  said  test, 
and  then  make  an  effort  to  find  out  what 
are  the  opinions  of  prominent  manufac- 
turers and  other  leaders  in  the  trade  as 
to  the  best  time  and  methods  of  conducting 
the  same.  The  cars  entered  should  be  ar- 
ranged by  classes  in  future,  trophies  or 
medals  being  offered  for  class  prizes  only. 
It  is  desirable  that  cars  in  a  test  of  this 
kind  should  compete  only  against  cars  in 
the  same  class.  The  classifications  next 
year  should  be  made  upon  piston  displace- 
ment or  cylinder  capacity.  There  should 
be  special  classes  for  light  trucks,  delivery 
wagons  and  other  commercial  vehicles,  such 
as  park  carriages,  buses,  etc.  The  system 
of  recording  results  used  in  1905  should 
be  retained,  except  that  an  effort  should 
be  made  to  more  fully  complete  the  records 
day  by  day,  so  that  a  complete  report  may 
be  prepared  and  distributed  without  the 
delay  which  has  necessarily  attended  the 
preparation  of  this  one.  In  preparing  rules 
for  1906  provision  should  be  made  for  the 
computation   of   depreciation   in  both  ma- 
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A.    C    OF   AMERICA. 

Xenophon  P.  Huddy  delivered  a  lecture 
on  "Legal  Aspect  of  Motoring"  before  the 
club  on  the  evening  of  January  23. 
AUSTIN  (tex.)  a.  c 

At  the  recent  annual  meeting  of  the  dub 
the  following  officers  were  elected:  Presi- 
dent, J.  H.  Frances;  first  vice  president, 
C.  E.  Ingalls;  second  vice  president,  J.  E. 
Plew;  secretary,  C.  P.  Westwood;  treas- 
urer, John  S.  Wayman ;  attorney,  J.  E.  Red- 
mond; surgeon.  Dr.  M.  R.  McBimey. 
ERIE  (pa.)  a.  c 

The  club  was  recently  formed  with  the 
following  officers:  Chairman,  F.  H.  Payne; 
secretary,  N,  H.  Fleming.  The  executive 
committee  consists  of  Davenport  Galbraith, 
F.  H.  Payne,  Fred  Densmore,  Dr.  R  F. 
Gifford  and  N.  H.  N.  Fleming.  The  object 
of  the  club  is  to  protect  its  members  and 
to  prevent  reckless  driving. 

CINaNNATI    A.    C 

The  club  is  preparing  to  hold  a  number 
of  hill  climbing  and  straight  run  contests 
during  the  summer.  Fifteen  trophies  have 
already  been  offered  as  prizes.  President 
Duttenhoffer,  ^ho  attended  the  meeting  of 
the  State  Good  Roads  Association  at  Co- 
lumbus last  year,  stated  that  the  Legisla- 
ture would  be  asked  to  appropriate  $500,000 
this  year  and  $1,000,000  next  year. 

ST.  GEORGE  (n.  Y.)   A.  C 

The  annual  meeting  of  the  club  was  held 
on  January  17,  when  the  following  officers 
were  elected:  President,  Chas.  A.  Schultz; 
vice  president,  Emil  H.  Poehn;  treasurer, 
W.  O.  Sprigg;  secretary,  J.  J.  Worrell,  and 
trustee  for  three  years,  Alfred  H.  Fletcher. 
It  was  decided  to  hold  the  annual  stag  din- 
ner on  March  3  at  Hugofs.  The  next  meet- 
ing of  the  club  will  be  held  on  February  5, 
when  a  proposed  amendment  to  the  bylaws 
will  be  taken  up. 
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Commercial  Vehicle  Notes. 

The  National  Cash  Register  Company, 
Dajrton,  Ohio,  are  using  an  automobile  for 
carrying  cash  between  the  bank  and  their 
office  on  pay  day. 

It  is  reported  that  a  company  will  be  or- 
ganized to  operate  a  line  of  automobiles  be- 
tween Punta  Arenas,  Chile,  and  Puerto 
Gallegos,  Argentine  Republic. 

The  Auto  Sightseeing  Company,  Salt 
Lake  City,  Utah,  will  soon  place  in  opera- 
tion three  Oldsmobile  passenger  buses, 
which  will  be  used  for  sightseeing  purposes. 


Patents  of  January  9. 

809.337.  Power  Transmitting  Mechan- 
ism for  Motor  Vehicles.—- Robert  Sym- 
monds,  Jr.,  Kenosha,  Wis.  Filed  April 
7»  1905. 

809.338.  Power  Transmitting  Mechanism 
for  Motor  Vehicles,— Robert  Symmonds, 
Jr.,  Kenosha,  Wis.    Filed  April  7,  1905. 

809,341.  Vehicle  Brake.— Bartholomew 
Viola,  Brooklyn,  N.  Y.  Filed  March  20, 
1905. 

809.400.  Valve  Mechanism  for  Internal 
Combustion  Engines. — William  H.  Schoon- 
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maker,   Montdair,   N.  J.     Filed  F 
",  1904. 

809.406.     Variable  Speed  Gear.—; 
C.  Talcott.  Hartford,  Conn-    Filed  Od 
14.  1905. 

809453.  High  Tension  Current 
tributer  for  Internal  Combustion  £1^ 
—Leon  J.  Le  Pontois,  New  RocfaeO^ 
Y.    Filed  December  13,  1904. 

809,475.  Motor  Vehicle.— Thonni 
Sturtevant,  Quincy,  and  Thoizias  J.  S 
vant,  Wellesley,  Mass.    Filed  June  6, 

809.509.  Motor  Car.— Frederick  W.  i 
Chester,  Edgbaston,  Birmingham, 
Filed  June  3,  1905. 

809.510.  Water  Level  Regulator.-^ 
liam  J.  Lane  and  George  Lane.  Poi^iiU 
sie,  N.  Y.    Filed  February  15,  191^ 

809,530.      Pneumatic    Tire    Cover. 
liam  A.   Sankey,   Sutton,   England    Fi 
January  24,  1905. 

809,533.     Wheel  Rim,— Charles  S. 
Cadiz,  Ohio.    Filed  May  3,  1905. 

809,560.     Combined    Sparker   and 
ernor  for  Gas  Engines. — David  F. 
and  Frank  A.  Fox,  Stamford,  Cona. 
March  11,  1903. 

809,578.  Sparking  Plug.— William  Ca 
way,  Aurora,  111.    Filed  February  15.  m 

809,614.     Internal  Con[d>ustion  EDgise 
Henry  C.   Holloway,   Gilroy,   CaL 
February  6,  1905. 

809,620.     Steering  Mechanism  for  ^ 
Vehicles. — ^Theodore     P.      Mcinhari 
Louis,  Mo.    Filed  August  7,  1905- 

809,641.    Vehicle  Tire.— James  A 
hart,  Akron,  Ohio.    Filed  April  2,  VBoi 

809.654.  Exhaust  Muffler.— Lotxii 
Weiss,  Brooklyn,  N.  Y.  Filed  AugaJ 
1905. 

809.655.  Automobile     Body.— AUie 
Welch  and  Fred  S.  Welch,  Pondac, 
Filed   May  29,   1905. 

809.656.  Automobile  Frame.— Mjc  i 
Welch  and  Fred  S.  Welch,  Pontiac  i5i 
Filed  May  29,  1905. 

809,711.  Automatic  Speed  Regulator  2" 
Internal  Combustion  Engines. — Joka  « 
Callan,  Lynn,  Mass.  Filed  October  z 
1903. 
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Renault  Shaft  Drive   Patent  Rtf^ 
og:nized. 

According  to  latest  advices  from  air*- 
a    majority  of  the    French    manafactiir? 
have    acknowledged    the    validity    of  ^ 
Renault  shaft  drive  patent  and  agrecti  1 
pay  a  small  royalty.    After  the  patem  a 
been  sustained  in  the  last  court  the  FroJ 
Manufacturers'     Association    appointee 
committee  to  look  into  the  matter  and  a; 
a  report,  and  the  outcome  has  been  as  ^ 
ed  above.    The  owners  of  the  patent  "i 
agreed   not   to    demand   any    royal  no  1 
cars  delivered  previous  to   this   year.  » 
even  for  the  current  year  conslderabk 
lowances  are  made,  in  view  of  the  fact ! 
most  manufacturers  had  already  fijoed  t» 
prices  and  concluded  agency  cootract&  m 
could  therefore  not  pay  the  royalty  w* 
out  considerable  loss  to  themselves 
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Handsomest 
Car  on  the 
Market 


No  car  at  the  New  York  Shows — among  all  the  hundreds  from  American  and  European  factories — won 
higher  praise  for  beauty  of  appearance  and  performance  than  the  WIN  TON  MODEL  K. 

The  car's  gracefully  beautiful  body  lines  and  its  wonderfully  com- 
fortable upholstery  and  Winton  Twin  Springs  won  heartiest  approval. 

And  the  buying  public  marveled  that  such  superb  value  could  be 
purchased  at  $2,500. 

Unquestionably  the  WINTON  MODEL  K  is  the  beat  $2,500  motor 
car  ever  built.  It  is  worth  (according  to  current  markeT  prices)  at 
least  $3,500. 

If  your  business  judgment  commends  the  saving  of  $1,000  on  an 
automobile  purchase,  you  will  buy  a  WINTON  MODEL  K.  Better 
place  your  order  early,  because  the  preferred  delivery  dates  are 
rapidly  being  taken. 

The  Winton  Motor  Carriage  Company 

CL,EVEL,AND,   O^   U.  S.  A. 

Member  A.  L.  A.  M. 

Branch  Houses  in  New  York,   Chicago,  Boston,  Philadelphia  and 
London.     Sales  Agencies  Everywhere. 


Nor  did  any  car  actually  demonstrate  greater  Ease  of  Operation 
and  ControL 

The  WINTON  MODEL  K  went  through  congested  traffic  on  the 
high  gear  (without  juggling  of  levers  or  pedals)  where  other  cars 
required  changes  of  gear. 

Its  30  horse  power  motor  carried  the  WINTON  MODEL  K  up 
the  grades  at  greater  speed  than  any  car  having  less  than  40  horse 
power. 

The  WINTON  MODEL  K  engine  ran  noiselessly  and  without 
fault. 


MODEL  K  WINTON.— Four  vertical,  water-cooled 
yrlindcrs.  Thirty  horse  power  or  more.  Quiet  running. 
Splendid  reserve  power.  Velvety,  non-jar,  non-shock,  non- 
breaking transmission.  Flexible  speed  control.  Shooting 
Oiler.  Exclusive  twin  springs.  Easy  riding.  And  every 
other  feature  that  a  first  quality  car  should  have.  $2,500 
f.  0.  b.  Cleveland.  Compare  it  with  cars  selling  at  ^3,500 
and  more. 


Volume  X  of  "The  Motor  (Tar  Dissected"  (limited  edition,  but   free  for  the  asking)  gives  more  "inside  information"  on  automobiles 
than  any  other  book  we  have  ever  read. 
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The  TWO-CYCLE  ELilORI 

Tour  Cylinders  constantly  helping  one  another  bear  the  burden  of  eight 

With  four  impulses  every  revolution,  the  Two-Cycle  Elmore  engine  produces  a  power  that  can  only  be 
equalled  in  the  four-cycle  type  by  the  use  of  eight  cylinders.  The  application  of  power  is  always  uniform;  the 
force  of  one  explosion  impellinE  the  piston  half  way  through  the  cylinder  when  another  begins. 

NOTE.— Cylinder  No.  1  shows  the  piston  half  way  down.  The  piston  of  cylinder  No.  2  is  at  this  point 
starting  down  from  another  explosion  Before  the  force  of  the  explosion  on  this  piston  is  exhausted  the  third 
cylinder  will  come  into  action,  then  the  fourth  and  then  No.  1  again,  as  long  as  gas  is  fed  into  the  cylinder  and 
there  is  a  spark  to  iire  it. 

THE     SIMPLEST     ENGINE     IN     THE     WORLD 

Actually  fifty  per  cent,  of  the  moving  parts  done  away  with.  Up-keep  reduced  fully  fifty  per  cent.  Most 
successful  self-starting  engine  made.  When  you  understand  that  the  Two-Cycle  Elmore  engine  does  away  with 
18  to  20  parts  on  each  of  the  four  cylinders,  and  absolutely  eliminates  all  inlet  and  exhaust  valves  with  their 
attendant  mechanism,  you'll  agree  with  us  that  this  is  the  simplest  engine  in  the  world. 


''  You  can  cut  oat  one^  two  or  (hr^otL^^- 
both  spark  and  [j^oljiie^    Wtih  cn«  c^lsje 
the  difference  h  i m per cepiible^  except  bi^*^' 
two  cut  out— bai  ely  noticeable.    Do  jm  ! 
omy  of  this  ? 

The  fact  is.  tberfl  are  so  manj  mwiio'ji 
tages  about  the  Two-Cycle  Ehnore  iIm". 
send  for  our  catalogue  and  special  litefL'.t<l 
explains  everything  fully. 


ELMORE  m 
COMPANY 

1004  Amanda  Street,  Clyde,!! 

Memben  AssociatioTi  licensed  Aota^ik 
Muiuisctiircn. 


KINGSTON      LINE 


of  Carburetors,  Muf- 
flers, Coils  and  Plugs 
is  without  a  peer.  The 
catalog  we  want  to  send 
you  will  tell  you  why. 
A  postal  from  you,  and 
we  send  it. 


TYPE  RC-VERTICAL  OUTLET 


DA5NC0IL 


BYRNE,  KINGSTON  &  CO. 

Kokomo,  Ind.,  U.  S.  A. 

Pacific  Coast  Branch :  105  Front  Street,     -      San  Francisco,  Cal. 
"anada  :  John  Millen  &  Sons,  -  Toronto  and  Montreal 


MIIHiSftR^ 


KI^KiSTON  liUnTER  AND  CUT-OUT  COmiNCD 

Sold  by  Leading  Dealers  and  Jobbers  tbronshoiit  the  L.S^ 
o4sk  or  send  for  SpecUd  DescrtpHve  CjtUhg. 
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Automobile  Frames. 

By  E.  S.  Foljambe. 
The  history  of  the  different  parts  of  the 
atomobile  has  been  one  of  gradual  de- 
ilopment.  Aside  from  the  motive  power, 
le  frame  presented  entirely  new  problems 
3r  the  solution  of  which  little  data  was 
Mailable.  No  such-  data  could  be  gleaned 
rom  experience  with  vehicles  previously  in 
se,  yet  many  of  the  earliest  automobile 
xperimenters  thought  it  appropriate  to  use 
le  body  frame  as  a  support  for  the  mech- 
nism.  As  their  cars  seldom  exceeded  a 
peed  of  ten  miles  per  hour,  this  practice  in 
rtany  instances  proved  fairly  successful,  but 
.8  the  power  and  speed  of  vehicles  in- 
reased  and  greater  structural  strength 
vithout  increase  in  weight  was  required, 
)ther  forms  of  construction  had  to  be 
ookeYl  for.  It  was  then  that  the  makers 
vith  bicycle  antecedents  introduced  the  steel 
ubular  frames,  while  others  adopted 
ipecially  designed  wood  frames.  In  fasten- 
ng  the  engine  and  bolting  on  the  many 
lecessary  parts,  these  wood  frames  were 
much  weakened,  so  that  many  makers  rein- 
forced these  weak  places  with  sheet  steel. 
As  the  cars  became  longer  these  metal  parts 
were  also  lengthened  and  gradually  devel- 
[oped  into  what  is  known  as  an  ''armored 
wood"  frame. 

ARMORED    WOOD    FRAMES. 

This  type  of  frame   (Fig.   i),  a  few  of 
which  are  built  today,  consists  of  a  frame 
of  oak,  ash  or  hickory,  formed  by  the  long 
side  members  or  side   rails   with  a  cross 
I  member  at  the  front  and  rear,  and  as  many 
intermediate    ones    as    the    case    demands. 
These  members  are  all  of  rectangular  sec- 
tion,   varying   from    1^x3   to   3x6   inches, 
placed  on  edge  or  with  their  greatest  dimen- 
sion   in   a   vertical   plane.     The   armor   is 
made  of  steel  plates  of  from  %  to  3-16  inch 
thickness,    and    of    a    depth    at    the    ends 
usually  equal  to  that  of  the  wood  members, 
while    at   the   middle    the    depth    is   often 
greater,  as  shown  in  the  cut    In  most  cases 
the  armor  is  placed  on  the  inside  and  held 
by  bolts  or  through  rivets.    Some  frames 
are  reinforced  by  angle  iron  instead  of  by 
plates.    The  armor  plate  at  the  comers  is 
usually  bent  to  a  right  angle  to  act  as  a 
brace.    Such   frames  very  often  have  be- 
neath each   rail   a  tension  rod  forming  a 
truss.    At  the  recent  Sixty-ninth  Regiment 
Armory     Automobile     Show     about     five 
makers, .  including  two  large  foreign  con- 
cerns,   exhibited    machines    with    armored 
wood  frames.    In  one  instance  the  frame 
was  made  of  nickel   steel  pressed  into  a 
box  shape  or  rectangular  section  and  this 
entirely  enclosed  a  wood  member.    Three 
makers  showed  cars  with  frames  of  wood 
not  armored.    The  most  notable  example 
of  this  construction   is   the   frame  of  the 
six  cylinder  Franklin  car,  which  has  a  119 
inch  wheel   base.       The   H.    H.   Franklin 
Manufacturing    Company    aro    strong    be- 
lievers in  the  wood  frame,  ar.d  their  whole 
line  of  cars  are  so  equipped.  ( The  side  seats 
or  sills  are  made  of  three  pieces  of  second 
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growth  ash,  which  has  been  doubly  sea- 
soned. These  are  put  together  with  white 
lead  and  leaded  screws,  and  are  so  ar- 
ranged that  the  grain  of  the  strips  is  not 
exactly  parallel.  On  the  upper  edge  is 
placed  another  strip  or  veneer  which  pre- 
cludes the  possibility  of  moisture  getting 
in  between  the  strips.  Diagonal  wood 
braces  at  45  degrees  are  used  at  the  cor- 
ners. With  this  construction  great  care 
must  be  exercised  in  the  method  of  fasten- 
ing braces  and  supports  in  such  a  way  as 
not  to  weaken  the  frame.  These  frames 
are  very  light,  resilient,  and  yet  strong. 

ANGLE   IRON   FRAMES. 

Angle  iron  of  light  weight  was  very  early 
used  for  the  construction  of  frames  for 
small  cars,  and  still  continues  to  be  a  very 
popular  material  for  such  vehicles.  Where 
more  strength  was  required,  I  section  or 
channel  iron  was  used.  These  forms  lend 
themselves  readily  for  such  construction,  as 
they  present  flat  surfaces  upon  which  it  is 
very  easy  to  fasten  the  body  or  fixtures. 
However,  for  large  cars  this  type  of  frame 
becomes  rather  heavy  and  cumbersome. 

A  very  natural  step  in  the  development 
was  to  copy  the  very  light  and  yet  rigid 
construction  of  the  bicycle.  This  brought 
forth  the  tubular  type  of  frame  which  fol- 
lowed bicycle  construction  in  regard  to  the 
fitting,  piiming  and  brazing  of  sleeves  over 
tubes  which  were  butt  jointed  or  placed 
end  to  end.  The  comers  and  bracing  were 
made  in  the  same  manner  by  the  use  of 
special  fittings  very  similar  to  those  used 
in  ordinary  pipe  work.  Such  frames  were 
used  extensively  for  small  steam  carriages 
and  on  several  well  known  small  French 
gasoline  cars.  These  tubular  steel  frames 
served  the  purpose  sufficiently  well  imtil 
large  powers  and  long  wheel  bases  came 
into  fashion,  when  they  were  inadequate 
and  were  entirely  superseded  by  the  angle 
iron  or  the  modern  pressed  steel  frame 
which,  for  a  given  weight,  was  much  more 
suited  to  stand  the  kind  of  stresses  to 
which  automobile  frames  are  subjected, 
such  as  repeated  stresses  due  to  the  re- 
peated and  sudden  application  of  a  long 
continued  vibration  of  one  end  of  a  piece 
while  the  other  end  is  rigidly  fastened. 

MODERN   PRESSED   STEEL  FRAMES. 

With  very  few  exceptions  the  cars  of 
to-day  have  pressed  steel  frames.  A  pressed 


steel  frame,  as  the  name  suggests,  is  made 
of  thin  sheets  of  steel  pressed  into  form. 
The  metal  generally  used  is  open  hearth 
steel,  as  free  as  possible  from  sulphur  and 
phosphorous,  and  of  about  "22  point"  car- 
bon. This  material  has  a  tensile  strength 
of  about  70,000  potmds  per  square  inch, 
and  an  elastic  limit  of  about  50,000  pounds. 
The  metal  as  first  poured  forms  a  billet 
The  billets  are  thoroughly  cleaned  and 
sealed,  and  then  rolled  to  form  slabs, 
which  are  again  passed  through  rolls  to 
come  out  as  thin  sheets.  There  are  two 
methods  of  forming  the  metal  into  sheets, 
one  by  rolling  it  hot,  and  the  other  by  cold 
rolling.  The  hot  rolling  is  much  quicker, 
as  the  metal  flows  into  shape  very  rapidly 
and  the  number  of  times  it  is  passed 
through  the  rolls  is  proportionately  less. 
Heating  the  metal  too  often  tends  to  make 
it  weaker,  so  many  prefer  the  sheets  pre- 
pared by  cold  rolling,  which,  of  course,  is  a 
much  slower  process,  and  when  the  proper 
time  is  taken  gives  a  very  tough  metal  as  a 
result  The  price  of  the  cold  rolled  sheets 
is  about  double  that  of  the  hot  rolled. 
As  far  as  practicable,  the  rolling  is  all  done 
in  one  direction,  which  gives  the  metal  a 
grain  or  fibre  running  lengthwise. 

The  manufacturers  who  press  out  the 
frames  usually  order  the  sheets  of  speci- 
fied length  and  width  suited  to  the  shape 
of  the  finished  piece,  so  there  will  be  as 
littie  loss  in  trimming  as  possible.  They 
also  specify  that  the  metal  shall  conform 
to  their  own  individual  formula  which  by 
experiment  has  been  proved  most  satis- 
factory for  the  purpose.  The  rolled  sheets 
can  be  had  in  almost  any  length,  but  the 
width  seldom  exceeds  16  inches.  Two 
years  back  very  few  frames  were  more 
than  H  inch  in  thickness,  while  to-day 
nearly  all  are  3-16  inch.  The  plates  come 
in  thicknesses  of  }i  inch,  5-32  inch  and 
3-16  inch  to  J/$  inch  if  ordered.  Pressed 
steel  frames  just  as  used  are  made  up  of 
side  rails  and  cross  members.  The  mem- 
bers are  usually  of  channel  section  form, 
although  one  or  two  use  a  tube  of  rectangu- 
lar section.  Fig.  2  shows  the  usual  form  of 
straight  side  rail.  The  frame  members  are 
pressed  either  hot  or  cold,  but  at  present 
cold  pressing  prevails.  The  difficulty  of 
pressing  carbon  steel  hot  is  the  fact  that 
after  it  cools  off  it  is  too  soft  and  must  be 
hardened  and  drawn  to  the  proper  temper 
for  toughness.  To  do  this  uniformly  is 
rather  difficult.  The  pieces  are  given  a  imi- 
form  heat  in  suitable  furnaces,  or  by  being 
submerged  in  a  lead  bath  of  the  proper 
temperature. 

Cold  pressing  is  done  either  by  cam  ma- 
chines or  by  a  hydraulic  press.  The  cam 
press  can  be  run  faster  than  the  hydraulic, 
but  this  is  not  advisable,  for  if  the  press- 
ing is  done  too  rapidly  the  metal  will  be 


Z] 


THE   HOR8CLC88  AQ{ 


Fig.  2. 


196 


THI  N0II9CLC8S  ME 


Fig.  3. 


strained  and  not  have  time  to  flow  into 
shape.  A  pressure  of  from  400  to  500  tons 
is  used,  according  to  the  kind  of  metal  and 
the  shape  of  the  piece.  To  a  certain  extent 
this  steel  acts  like  a  stick  of  sealing  wax, 
which  can  be  pressed  into  almost  any  shape 
while  cold  if  the  pressure  is  gradual  enough, 
but  is  injured  or  fractured  if  the  pressure 
is  suddenly  applied.  There  are  in  the 
United  States  only  about  three  manufac- 
turers of  pressed  steel  frames.  Each  of 
these  had  to  design  and  have  built  their 
own  machines,  as  there  are  none  on  the 
market. 

Simple  forms  are  pressed  in  one  opera- 
tion, while  seven  stages  are  necessary  for 
complicated  ones,  or  those  in  which  the 
metal  must  gradually  be  drawn  out  The 
side  rails  are  made  tapering  at  the  ends 
and  the  downward  bends  are  put  in  after- 
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Fig.  4. 


ward.  An  imlimited  variety  of  cross  mem- 
bers are  used,  varying  with  the  require- 
ments of  the  mechanism  to  be  supported. 
They  are  usually  of  channel  section,  but  in 
some  cases  are  of  steel  tubes,  manganese 
bronze  castings  (when  very  complicated  in 
form)  or  angle  steel  forged  into  the  proper 
shape.  All  members  are  usually  hot  riveted 
together.  The  comers  and  the  juncture  of 
the  cross  members  with  the  side  rail  are 
stiffened  by  using  gusset  plates.  The  ends 
which  support  the  springs  are  usually  steel 
drop  forgings,  either  riveted  in  place  or 
brazed  and  riveted.  Fig.  3  shows  an  end 
with  rather  a  sharp  downward  curve,  and 
its  method  of  fastening  with  rotmd  headed 
rivets.  Fig.  4  shows  the  same  kind  of  con- 
struction, but  the  steel  forging  A  does  not 
project  far  beyond  the  side  rail  B  and  has 
very  little  downward  curve.  Fig.  5  shows 
a  common  construction  at  the  rear  of  light 
cars,  where  the  side  rail  A  extends  back 
beyond  the  rear  cross  member  C,  which  is 
of  channel  section.  A  small  gusset  plate  B, 
riveted  as  shown  to  both  members,  stiffens 
the  comer.  In  some  cases  the  piece  C  has 
less  depth  and  a  gusset  plate  is  placed  on 
top  and  at  the  bottom  of  it  and  riveted  to 
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the  under  and  upper  surfaces  of  the  flanges 
A.  Another  construction  is  to  place  diag- 
onally across  a  piece  of  channel  steel  with 
its  vertical  web  flattened  out  and  riveted 
against  A  and  C.  The  rear  construction  of 
one  of  the  heavier  cars  is  shown  in  Fig.  6. 
Here  the  steel  drop  forging  has  a  long 
overhang,  which  is  formed  into  a  brace 
which  fits  against  the  back  of  the  rear 
cross  member.  It  is  brazed  and  riveted. 
One  large  gusset  plate  is  used.  At  the  end 
of  the  forging  is  shown  a  steel  bar  which 
extends  from  one  side  member  to  the  other 
and  projects  outside  of  the  side  rails  to 
form  the  support  for  the  spring  end.    In 
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Fig.  7  is  shown  another  rear  construction 
used  on  large  cars.  In  this  case  the  side 
rail  6  flares  out  at  the  end  to  form  gussets 
and  does  not  extend  beyond  the  rear  cross 
member  C.  The  drop  forged  piece  A,  riv- 
eted and  bolted  on  the  under  side,  forms 
the  extension  and  spring  support  Fig.  8 
shows  the  separate  parts  of  a  constmction 
known  as  boxing  a  spring  end.  A  is  the 
side  member,  B  is  a  single  piece  of  sheet 
steel  pressed  and  drawn  in  the  box  form 
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shown,  and  of  such  a  depth  that  it  will  just 
fit  into  A.  It  also  forms  the  gusset  plates. 
C  is  a  stub  forged  from  steel  and  slips  up 
into  the  rectangular  box  formed  by  A  and 
B.    The  parts  are  then  clamped  together. 
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drilled  and  through  rivets  are  put  a 
Piece  D  is  the  rear  cross  member  and  t\ 
between  the  lip  of  B  and  its  verticaJ  ?? 
is  bent,  as  shown,  to  form  a  brace  agarr 
the  vertical  web  of  A.  This  is  a  very  Ifii 
strong  but  expensive  construction.  ^ 
very  similar  constmction  is  also  used  i: 
the  forward  end  of  the  frame.  Tbc  ^-^ 
vailing  style  in  steel  frames  is  to  nam 
them  at  the  front  for  the  purpose  of  gct^ 
more  clearance  for  cramping  the  frr- 
wheels.  This  practice  certainly  weake 
the  frame  at  this  point  In  conseqwes 
many  are  reinforcing  this  place  by  a  st^ 
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Fig.  9. — Frame  Bracket. 

plate,  and  others   have  gone   back  to  the 
straight  frame. 

NICKEL   STEEL  FRAMES. 

At  the  New  York  Shows  about  six  Q^ 
were  exhibited  which  had  nickel  sud 
frames.  The  use  of  this  metal  for  frames 
has  been  brought  about  by  the  fact  tte 
an  ordinary  cold  pressed  steel  frame,  after 
being  subjected  to  the  continual  povrndJoi 
of  the  road  will  sag  permanently;  in  otb« 
words,  it  lacks  spring.  The  new  alloys  of 
steel  are  much  more  elastic,  tougher  ad 
stronger,  weight  for  weight,  but  arc  very 
difficult  to  handle.  As  far  as  the  writer 
has  been  able  to  learn,  there  arc  no  mano- 
facturers  of  pressed  alloyed  steel  ir^ioes 
in  this  coimtry.  However,  I  am  informed 
by  Mannsel  White,  of  the  Bethlehem  Steel 
Company  (whose  name  is  linked  with  the 
latest  advances  in  rapid  cutting  tool  steels) 
that  this  company  will  take  up  immediately 
the  work  of  manufacturing  nickel  steel 
frames.  They  have  already  developed  ^^ 
alloy  steel  for  automobile  parts  which 
shows  a  tensile  strength  of  270,000  povn^ 
to  the  square,  inch.  They  are  still  experi- 
menting, and  expect  by  special  treatment  to 
get  it  as  high  as  300,000  pounds  per  square 
inch.  Mr.  White  believes  it  perfectly  pos* 
sible  to  make  a  frame  of  similar  material 
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:h  will  be  fully  two  to  three  times  as 
ng  as  the  ordinary  steel  frame  of  the 
e  weight.  Special  treatment  cannot  be 
^ell  applied  to  frames,  but  he  believes 
possible  to  make  a  metal  which  in  an 
ealed  condition  will  show  an  elastic 
t  higher  than  the  tensile  strength  of  the 
5on  steels.  With  this  end  in  view,  the 
ipany,  whose  plant  is  probably  the  best 
pted  to  this  work  of  any  in  this  coun- 

are  going  to  design  and  build  a  com- 
:e  equipment  for  the  purpose. 
Nickel  steel  must  be  worked  hot,  but,  im- 
i  carbon  steel,  if  it  is  properly  heated  it 
omes  very  hard  and  elastic  when.  cold, 
e  heating  furnaces  will  be  heated  either 

oil,  gas  or  directly  fired  by  coal.  Oil 
i  gas  are  easy  to  operate,  but  give  off 
drogen  which  is  absorbed  by  the  hot 
el  and  is  very  detrimental.  By  experi- 
;nts  it  has  been  found  that  steel  at  red 
at  will  absorb  twenty  times  its  volume  of 
drogen,  and  is  thereby  made  very  brittle, 
lis  occluded  gas  is  not  in  chemical  union, 
it  is  simply  mechanically  enclosed  be- 
^een  the  molecules  of  the  steel  and  can  be 
iven  off.  This  was  first  discovered  in 
e  manufacture  of  steel  wire,  which,  after 
ckling,  was  found  to  be  filled  with  hydro- 
m  and  so  brittle  it  could  not  be  drawn 
itil  it  was  first  heated  to  a  cherry  red 
id  box  aimealed.  The  correct  composi- 
on  and  handling  of  these  new  alloy  steels 
)r  frames  and  thin  sheet  work  is  prac- 
cally  yet  tmknown,  and  can  be  determined 
nly  by  exhaustive  tests  which  will  prob- 
bly  prove  very  expensive.  The  future 
evelopmcnts  in  the  manufacture  of  auto- 
lobilc  frames,  due  to  the  use  of  alloy 
teel,  I  shall  not  attempt  to  predict,  but  the 
rospcct  is  certainly  very  promising. 


The  Stolen  Trophy. 

During  the  Olympia  (London)  Show  in 
November  last  the  "Coupe  des  Pyrenees,"  a 
nassive  silver  trophy  valued  at  $5,000,  was 
stolen  from  the  stand  of  one  of  the  ex- 
hibitors. The  mystery  of  its  disappearance 
has  now  been  partially  cleared  up  by  the 
arrest  of  Robert  Henry  Bum,  nineteen 
years  old,  a  jeweler,  charged  with  being 
concerned  with  another  man  in  stealing  and 
receiving  it  The  other  man  mentioned  in 
the  charge  is  Frederick  Hall,  who  was  ar- 
rested, and  is  now  on  remand,  charged  with 
loitering  about  Olympia  for  an  illegal  pur- 
pose. It  is  alleged  that  on  November  25 
Bum  engaged  a  carman  named  Martin  to 
remove  a  parcel  from  Oympia.  They  both 
drove  there  in  Martin's  van,  and  Hall,  who 
joined  them  on  the  way,  entered  the  build- 
ing and  came  out  with  something  wrapped 
up  in  a  cloth.  This  parcel  was  taken  to 
Martin's  stable,  where  Bum  and  Hall,  it 
was  said,  "did  a  lot  of  hammering." 


Baudry  de  Saunier,  formerly  editor  of 
La  Vie  Automobile,  has  resigned  and  started 
a  new  weekly  joumal,  Omnia,  devoted  to 
locomotion.  The  office  of  the  new  publica- 
tion is  20  rue  Duret,  Paris. 
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Fuel  Consumption  as  a  Criterion  of 
a  Car's  Condition. 

By  Albert  L.  Clough. 

The  expense  entailed  for  fuel  is  so  small 
a  factor  in  the  total  cost  of  operation  of  a 
gasoline  car  that,  as  a  rule,  owners  do  not 
keep  very  close  "tabs"  on  the  rate  at  which 
it  is  consumed  in  regular  use.  Neverthe- 
less, the  proportion  of  the  amoimt  of  fuel 
used  to  the  mileage  traversed  furnishes  a 
valuable  indication  of  the  condition  of  a 
car. 

The  number  of  miles  which  a  car  will 
cover,  carrying  a  certain  load  over  a  cer- 
tain road,  per  gallon  of  gasoline  burnt,  will 
at  once  inform  its  owner,  who  has  given 
consideration  to  his  special  case  of  the  fuel 
question,  whether  or  not  it  is  performing 
as  well  as  usual.  Sudden  changes  of  con- 
dition in  the  car,  evident  losses  of  power, 
manifested  in  decreased  speed  and  hill 
climbing  power,  are  readily  noticed  as  they 
occur  and  may  usually  be  traced  to  their 
sources  by  characteristic  S3rmptoms.  On 
the  other  hand,  the  gradual  deterioration  in 
the  condition  of  a  car  which  comes  about 
through  extensive  use  may  be  hardly 
noticeable  from  day  to  day,  but  may  amount 
to  a  very  material  difference  in  the  quality 
of  its  running  during  a  period  of  several 
months. 

JUDGMENT  UNTRUSTWORTHY. 

One  can  hardly  be  sure,  on  any  given 
day,  that  one  is  opening  the  throttle  just 
the  same  amount  in  order  to  secure  a  cer- 
tain speed  or  hill  climbing  power  on  cer- 
tain roads  as  was  required  to  give  the  same 
results  several  weeks  or  months  ago.  The 
loss  of  power  may  have  been  so  gradual 
during  the  period  that  the  increase  of  gas 
required  has  been  imperceptible  from  day 
to  day,  but,  in  point  of  fact,  the  added 
amount  of  fuel  gradually  called  for  may  be 
very  considerable.  An  operator  can  hardly 
be  expected  to  remember  for  several  weeks 
or  months  just  how  much  the  lower  gears 
were  required  in  order  to  traverse  a  cer- 
tain road  with  a  certain  load,  and  he  is 
thus  usually  unable  to  compare  the  per- 
formance of  his  car  on  that  trip  with  its 
actions  when  covering  the  same  grotmd  at  a 
later  date.  The  judgment  of  the  operator 
is  quite  unreliable  in  determining  the  ques- 
tion of  condition  during  long  periods  of 
time.  Very  often  an  owner  beginning  to 
drive  a  new  car  is  quite  impressed  with  its 
speed  and  power,  but  after  a  little  while  he 
becomes  used  to  it,  its  capabilities  seem 
more  ordinary  to  him,  and  he  often  thinks 
it  is  not  doing  as  good  work  as  it  orig- 
inally did.  If  he  drives  or  rides  much  on 
other  cars  of  higher  power,  when  he  re- 
sumes the  control  of  his  own  car  he  often 
does  so  with  other  and  higher  standards  of 
performance  in  mind,  and  is  likely  to  Re- 
gard the  work  of  his  own  lower  powered 
vehicle  in  an  unflattering  light. 

If,  however,  an  automobilist  knows  ex- 
actly what  was  his  mileage  during  a  cer- 
tain trip,  at  a  certain  speed  at  the  be- 
ginning of  the  season,  he  has  a  measure  of 
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the  car's  performance  with  which  he  can  at 
any  time  compare  its  later  condition,  if  he 
drives  the  vehicle  over  the  same  route, 
under  nearly  the  same  conditions  of  load, 
road  surface,  speed  and  quality  of  fuel. 
If  the  later  test  shows  a  greater  consump- 
tion of  gasoline  he  may  be  sure  that  the 
car  is  in  some  way  or  ways  less  well  con- 
ditioned than  it  was  at  the  time  of  the  first 
run. 

GASOUNE  AND  MILEAGE  RECORDS. 

If  a  car  is  equipped  with  a  trip  odometer 
it  may  be  set  at  zero  each  moming  that  the 
car  is  to  be;  used,  and  if  a  record  of  the 
daily  mileage  obtained  from  it  is  kept  upon 
a  calendar  pad,  and  with  it  is  made  a  record 
of  the  quantity  of  gasoline  required  to  just 
refill  the  tank  at  the  end  of  each  day's  run> 
data  will  be  collected  for  determining  the 
daily  miles  per  gallon  that  the  car  is  mak- 
ing. 

An  occasional  glance  at  the  figures  ob- 
tainable from  these  records  will  show 
whether  the  fuel  economy  of  the  car  re- 
mains satisfactory  or  is  decreasing.  The 
mileage  obtainable  from  a  gallon  of  gasoline 
on  ordinary  country  roads  varies  roughly 
from  slightly  less  than  10  in  the  case  of 
very  heavy  vehicles  with  inefficient  engines 
and  wasteful  transmission  systems,  to  20 
or  upward  in  the  case  of  light  cars  with 
engines  of  good  efficiency  and  direct  and 
economical  transmissions.  Experience  has 
shown  that  about  15  miles  on  a  gallon  is  a 
fair  average  figure  for  the  ordinary  four 
passenger  car  under  normal  conditions,  and 
this  estimate  is  certainly  as  high  as  is  war- 
ranted by  observed  facts. 

LOSS  OF  FUEL  ECONOMY. 

If  a  user  begins  to  feel  that  his  car  is  not 
doing  quite  so  good  work  as  formerly  and 
finds  by  consulting  his  fuel  figures  that 
while  previously  the  vehicle  has  been  cov- 
ering 15  miles  per  gallon  it  is  now  traveling 
only  12  miles  per  gallon,  he  may  be  rea- 
sonably sure  that  his  suspicions  concerning 
the  car  are  well  fotmded,  and  that  it  is,  in 
fact,  "out  of  tune."  In  an  automobile 
which  is  out  of  condition  the  excess  of 
gasoline  consumed  is  accounte4  for  by  the 
necessarily  wider  throttle  opening  required 
to  give  the  desired  speed  and  by  the  in- 
creased proportion  of  the  distance  which  is 
traveled  on  the  lower  gears,  which  or- 
dinarily waste  much  more  power  than  does 
the  direct  drive. 

When  increased  gasoline  consumption,  as 
well  as  the  driver's  observation,  indicates 
that  the  car  is  "out  of  fix,"  it  is  usually 
found  that  there  are  quite  a  number  of 
things  simultaneously  a  little  in  need  of  at- 
tention, and  the  problem  of  setting  matters 
right  is  sometimes  quite  elusive  and  com- 
plicated. A  single  defect,  which  is  com- 
plete or  very  bad  indeed,  usually  demands 
immediate  remedy,  but  a  "complication  of 
diseases"  resulting  in  "general  debility"  is 
often  difficult  of  treatment. 

LEAKAGE  OF  FUEL. 

Before  drawing  any  conclusion  from  the 
rate  of  gasoline  consumption,  it  is  well  to 
determine  that  no  leakage  of  fuel  is  taking 
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place.  Occasionally  the  float  needle  valve 
becomes  slightly  leaky  through  the  roughen- 
ing of  the  conical  valve  surfaces  due  to 
constant  vibration  or  on  account  of  small 
foreign  particles  lodging  therein.  The  leak- 
age may  not  be  sufficient  to  cause  any  loss 
of  gasoline  or  flooding  of  the  vaporizing 
chamber  while  the  engine  is  running,  but 
may  be  sufficient  in  amount  to  lead  to  a  con- 
stant slow  dripping  while  the  engine  is 
stopped.  As  it  is  the  practice  of  many 
users  not  to  shut  off  the  gasoline  supply 
from  the  tank  when  the  car  is  left  stand- 
ing, there  may  be  an  escape  of  fuel  in  this 
manner,  amounting  in  time  to  a  very  con- 
siderable amount.  The  gasoline  will  usually 
evaporate  from  the  floor  or  be  absorbed  by 
the  road  without  forming  any  noticeable 
puddle,  and  unless  the  carburetor  be  very 
closely  watched  the  leak  may  continue  un- 
detected for  a  long  time.  The  unions  on 
the  gasoline  pipe  which  connect  its  respect- 
ive ends  to  the  tank  and  the  carburetor  float 
chamber  may  have  become  loosened  and 
leaky,  and  there  is  always  the  possibility  of  a 
slight  split  having  developed  in  the  gasoline 
pipe.  Considering  the  danger  that  is  in- 
herent in  gasoline  leaks,  it  is  surprising  that 
the  fuel  system  does  not  receive  more  care- 
ful attention  than  is  generally  bestowed 
upon  it 

LOSS  OF  COMPRESSION. 

If  no  gasoline  leak  be  found  the  flgures 
showing  a  reduced  mileage  per  gallon  are  to 
be  trusted  as  evidence  that  the  car  will  bear 
overhauling.  In  the  regular  use  of  a  car 
there  usually  occurs  a  very  gradual  loss  of 
compression,  the  progress  of  which  is  not 
at  all  evident  to  the  sense  of  feeling,  be- 
cause the  change  is  so  slow.  The  piston 
rings  wear  so  that  their  ends  do  not  come 
together,  they  lose  their  resiliency  or  are 
stuck  in  their  grooves  by  an  accumulation  of 
carbonized  oil.  Then  there  is  a  tendency 
for  valves  to  gradually  become  leaky 
through  long  use.  The  exhaust  valve  par- 
ticularly is  likely  to  become  warped  by  the 
intense  heat  of  the  escaping  charge  or  to 
scale  or  pit,  and  thus  in  time  to  seat  very 
imperfectlyji  \\\  these  actions  result  in  a 
lack  of  tightness  on  the  part  of  the  cylinder 
and,  while  the  volume  of  gas  drawn  into  it 
during  each  suction  stroke  is  as  large  as 
evtr^  there  is  an  escape  of  fuel  during  both 
the  compression  and  explosion  strokes,  a  re- 
duction of  the  pressure  at  compression,  a 
corresponding  reduction  of  the  explosion 
pressure  and  a  diminution  of  power  gen- 
erated during  the  cycle.  In  other  words,  a 
portion  of  the  fuel  taken  from  the  car- 
buretor is  thrown  away  into  the  muffler 
and  crank  case  and  the  rest  is  used  un- 
economical !y. 

DEIL\NGEMENT    OF    VALV'E    MECHANISM. 

Another  cause  of  a  progressive  decrease 
in  fuel  efficiency  and  of  power  is  the  grad- 
ual decrease  in  the  exhaust  valve  lift  due 
to  the  wearing  down  of  the  surface  of  the 
exhaust  cam,  wear  of  the  pin  in  the  roller 
follower  and  lost  motion  in  the  valve  oper- 
ating rocker  arm,  if  one  be  used.  The 
•v^'ear  of  the  valve  stem  end  and  the  push 
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rod  end  and  of  other  parts,  if  they  are  not 
carefully  hardened,  contribute  to  this  back- 
lash. The  result  of  this  reduced  exhaust 
valve  lift  is  to  throttle  the  outgoing  gases 
and  to  produce  a  back  pressure  which  is 
subtracted  from  the  pressure  of  explosion, 
and,  while  the  same  amount  of  fuel  is 
burned  at  a  given  throttle  opening,  the 
production  of  power  is  naturally  reduced. 
The  same  reduction  of  lift,  due  to  wear  of 
the  operating  parts,  may  affect  the  inlet 
valve  as  well,  with  the  result  that  a  les- 
sened charge  is  admitted  to  the  cylinder 
and  less  power  produced  per  stroke,  but 
this  defect  produces  the  same  effect  as 
throttling  and  has  not  much  influence  upon 
fuel  economy. 

MUFFLER  BACK   PRESSURE. 

In  the  same  connection  as  the  reduction 
of  exhaust  valve  lift  may  be  mentioned  the 
progressive  choking  of  the  muffler  which 
sometimes  occurs  if  its  passages  are  con- 
tracted and  if  an  excess  of  oil  or  a  bad 
fuel  mixture  is  habitually  used.  The  car- 
bon deposits  in  the  muffler  passages  give 
rise  to  an  excessive  back  pressure  and  an 
inevitable  loss  of  power  and  of  fuel  effi- 
ciency, and,  as  the  acctunulation  is  quite 
gradual,  this  source  of  trouble  is  likely  to 
be  overlooked. 

No  single  defect  is  more  surprisingly 
productive  of  poor  fuel  economy  than  a 
weak  spark  due  to  insufficient  battery  power 
or  to  vibrators  which  have  lost  their  proper 
adjustment  through  long  use. 

A  considerable  period  may  elapse  after 
the  spark  ceases  to  be  perfectly  efficient 
before  it  actually  begins  to  fail  to  produce 
an  explosion,  and,  during  this  time,  the 
charges  are  very  imperfectly  ignited,  the 
initial  pressure  is  ver>'  low  or  very  late 
in  being  realized  and  the  mean  effective 
pressure  in  the  cylinder,  and  consequently 
the  power  developed,  is  very  unsatisfac- 
tory. A  considerable  portion  of  the  charge, 
when  ignited  by  a  weak  spark,  seems  to 
escape  unbumed  or  only  partially  oxidized. 
The  deterioration  in  the  quality  of  the 
spark,  being  quite  gradual,  may  not  be 
realized  by  the  operator,  or  identified  as  a 
cause  of  trouble,  unless  close  account  is 
kept  of  the  fuel  consumption. 

CARBURETOR    OUT   OF    ADJUSTMENT. 

There  is  always  a  chance  that  the  car- 
buretor gasoline  adjustment  may  have 
changed  on  account  of  the  loosening  of  the 
set  screw,  or  that  the  air  admitting  poppet 
valve  or  swinging  damper  in  the  carburetor 
air  inlet  may  be  prevented  from  acting,  be- 
cause of  having  been  fouled  with  mud.  A 
bad  mixture  and  consequent  low  fuel  econ- 
omy WM*11  be  the  result.  A  great  change  in 
temperature  or  the  use  of  the  car  in  a 
much  higher  or  lower  altitude  may  render 
the  original  gasoline  adjustment  imperfect 
and  prove  to  be  the  cause  of  wasted  fuel. 

WASTE   IN   TRANSMISSION. 

The  above  mentioned  defects,  which  may 
be  the  causes  of  observed  wastefulness  of 
fuel,  affect  the  production  of  power;  in 
other  words,  the  engine.  But  sometimes 
wastefulness  in  applying  the  power  may  ac- 
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count    for    the    increased    consumj^io' 
gasoline.    A  driving    chain   is  likely  r- 
ually  to  stretch  and  become  very  mai 
of  pitch  with  the  sprockets,  thus  wastac 
friction  a  considerable  amount  of  pcvr 
There  may  be  a  lack  of  lubrication  ^? 
where  which  may  not    be   serious  ca 
to   give   immediate   notice    by   heatnf 
sticking   of   the    parts,     but    still  pf?r: 
serious  "drag."    Brake  bands  or  shoei 
fail    to    entirely    part     contact    with  :- 
drums  when  released,  and  reverse  a»d:  I 
speed  bands  may  be  drag^n^.    These  i 
fects,  while  individually  insufficient  in  ±i 
selves  to  attract  the  atention  of  the  on 
ator,  still  cause  the  car   to  run  hard  d 
to  the  waste  of  fuel  and  contn'bute  to  -J 
general  unsatisfactoriness  of  the  car's  :^ 
formance. 


se  tnp 
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The  Automobile  Testing  Plant  c 
Purdue  University. 

Purdue  University  at  Lafayette, 
has  installed  an  automobile  testing  ; 
The  design  of  the  plant  has  been  wars 
out  under  the  general  direction  of  ^ 
H.  Goss,  dean  of  the  Schools  of  Ergi?^ 
ing,  assisted  by  Professors  J.  R-  Ma 
and  W.  O.  Teague.  It  follows  lines  ti 
are  similar  to  those  of  Purdue's  locoocr 
testing  plant,  and  constitutes  a  mcckr.' 
upon  which  an  automobile  of  any  T 
whether  steam,  electric  or  gasoline  fc 
may  be  mounted  and  operated.  ^^ 
thus  operated  the  power  delivered  and* 
efficiency  which  marks  the  action  of  - 
machine  may  be  determined.  A  plan  »^' 
elevation  of  the  plant  are  set  forth " 
Figs.  I  and  2.  By  these  it  will  be  sc 
that  an  automobile  mounted  for  tcsr: 
has  its  driving  wheels  carried  by  the  1* 
porting  wheels  of  the  plant  These  «ip 
are  upon  an  axle  which  revolves 
bearings.  Thus  mounted,  the  aut( 
is  held  in  its  desired  position  by  a 
tion  with  a  traction  dynamometer  i* 
in  Fig.  2,  appears  at  the  rear  of  th*  • 
chine.  A  friction  brake  on  the  axle  flW 
supporting  wheels  absorbs  the  energy* 
livered  by  the  machine.  A  motor  otH 
pressure  blower  delivers  air  through  w 
justable  piping  for  cooling  the  radiatotf* 
steam  and  gasoline  machines,  and  a  in* 
driven  exhauster  takes  air  from  a  p^ 
near  the  exhaust  of  the  machine^  thcr« 
freeing  the  laboratory  of  obnoxious  g*^ 

Concerning  the  theor}-  of  action,  a  ^^ 
at  Fig.  2  will  make  clear  the  fact  thatfl 
the  supporting  wheels  were  blocked  so  W 
they  could  not  turn,  the  automobile  wO» 
if  started,  tend  to  move  forward  ^^^^^ 
full  tractive  power,  even  to  the  extent  * 
slipping  its  wheels  upon  the  sappof^ 
wheels.  Its  tendency  to  move  forwaTtl« 
this  case  will  be  registered  as  a  puH  «P^ 
the  dynamometer.  If,  on  the  other  \^^ 
the  supporting  wheels  arc  frictionlcss,  vf^ 
the  turning  of  the  wheels  of  the  autonW- 
bile  through  the  action  of  its  machine? 
will  not  result  in  any  pull  upon  the  dp^' 
niometer,  for  if  frictionless,  the  suppoi^^ 
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jel  can  offer  no  reaction  for  such  a  pull, 
t  supporting  wheels  are,  in  fact,  neither 
2ked  nor  frictionless,  but  the  design  is 
have  them  turn  against  a  resistance  the 
ue  of  "which  may  be  varied  at  will.  The 
angement  is  such  that  whatever  this  re- 
lance  may  be  it  appears  as  a  stress  on 
draw^  bar.  The  resistance  is  regulated 
means  of  a  friction  brake,  to  which 
■erence  has  already  been  made.  By  its 
justment  the  automobile  may  be  made  to 
11  little  or  much  upon  the  dynamometer; 
at  is,  it  may  run  under  a  light  or  a  heavy 
ad,  as  may  be  desired.  In  all  cases  the 
lergy  delivered  by  the  automobile  is  the 
oduct  of  the  pull  exerted  at  the  draw 
ir  into  the  distance  passed  over  by  the 
ead  of  the  driving  wheel.  Thus,  the 
3rse  power  delivered  is  equal  to  the  pull 
pon  the  dynamometer  in  pounds,  multi- 
lied  by  the  space  passed  over  in  one 
linute  by  the  automobile  driving  wheel, 
ivided  by  33,000.  The  space  passed  over 
>  most  conveniently  found  by  determining 
he  number  of  revolutions  of  the  support- 
ng  wheel,  since  the  latter  is  of  fixed  diam- 
ter ;  that  is,  the  determination  is  based 
ipon  the  length  of  the  path  traveled,  rather 
han  by  the  revolution  of  the  driver. 

Fig.  3  is  a  photograph  of  the  plant  with 
lutomobile  removed,  looking  toward  the 
iynamometer.  Fig.  4  is  a  partial  view  of 
iie  opposite  end  showing  the  traction  dyna- 
nometer,  and  Fig.  5  shows  the  supporting 
wheels  and  friction  brake. 

The  platform  is  built  up  of  I  beams  and 
angle  iron,  and  is  heavily  planked.  The 
car  is  backed  up  onto  it,  and  the  rear 
wheels  are  run  out  over  removable  blocks 
to  the   supporting  wheels.    The   rear  axle 
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Figs,  i  and  2. — Purdue  Automobile  Testing  Plant. 


T>*£  *4Qnliti£«i  m^ 


is  then  connected  by  means  of  straps  and 
an  equalizing  bar  to  the  pull  rod  of  the 
traction  dynamometer.  This  dynamometer 
is  mounted  on  an  adjustable  cast  frame 
which  is  bolted  to  the  floor.  It  is  provided 
with  a  large  dial  so  that  readings  may  be 
easily  made. 


In  Fig.  5  will  be  noticed  the  friction  band 
composed  of  annular  metal  strips  and 
wooden  blocks  and  the  hand  screw  by 
which  the  amount  of  friction  is  varied. 
It  will  be  seen  that  the  inner  side  of  the 
friction  wheel  rim  is  provided  with  flanges 
which  tend  to  hold  the  water  which,  for 


Fig.  3. 


Purdue  Automobile  Testing  Plant. 


Fig.  4. 
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purposes  of  cooling,  is  fed  to  the  rim 
through  a  pipe,  the  end  of  which  can  be  seen 
in  the  photograph.  The  friction  band  is 
connected  by  means  of  a  strap  to  a  pivoted 
weight  attached  to  a  fitting  bolted  to  the 
floor  and  provided  with  a  pointer  which 
indicates  upon  a  graduated  sector  the 
amount  of  retarding  influence  exerted  by  the 
band  upon  the  friction  wheel  during  the 
test. 

While  the  plant  will  lend  itself  to  studies 
of  a  highly  refined  character,  it  is  proposed 
during  the  present  winter  to  determine  the 
output  of  power  under  various  conditions 
of  running  of  a  considerable  number  of 
typical  machines. 
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Rating  of  Automobile  Qasoiine 
Motors. 

By  Albert  L.  Clough. 

A  study  of  the  rating  of  the  engines  of 
this  year's  cars  is  a  matter  not  devoid  of 
interest.  Data  were  obtained  as  to  the  bores, 
strokes  and  published  horse  powers  of  over 
eighty  cars  of  the  four  cylinder  type,  the 
cubic  inches  of  piston  displacement  pos- 
sessed by  each  was  computed,  and  this  vol- 
ume was  in  each  case  divided  by  the  rated 
horse  power,  thus  giving  the  cubic  inches 
of  piston  displacement  per  horse  power. 
When  a  hyphenated  horse  power  rating  was 
given  (as  was  the  case  with  over  a  third  of 


Fig.  s. — Friction  Wheel  of  Purdue  Testing  Plant. 


"Laying  Up**  Storage  Batteries. 

Referring  to  the  recent  inquiry  in  these 
columns  as  to  how  to  treat  storage  bat- 
teries which  are  to  be  put  out  of  commis- 
sion for  a  certain  period  of  time,  the  C.  W. 
Hunt  Company,  of  West  New  Brighton. 
N.  Y.,  send  us  their  pamphlet  containing 
"Instructions  for  the  Care  and  Operation 
of  the  Hunt  Storage  Battery  Locomotive," 
which  contains  the  following: 

"The  battery  can  be  taken  out  of  com- 
mission in  the  following  manner:  Give  the 
battery  a  complete  charge  and  s\-phon  off 
the  electrolyte.  As  each  cell  is  emptied, 
refill  the  cell  immediately  with  pure,  dis- 
tilled water.  When  all  of  the  cells  have 
been  filled  discharge  the  battery  by  running 
the  locomotive  without  a  load  on  a  level 
track,  until  the  voltag^e  drops  to  45  volts. 
Wlien  this  point  is  reached.  s\phon  off  the 
water,  and  the  batter\-  may  then  stand  with- 
out water  in  the  cell.^  until  needed." 


the  engines  studied)  the  mean  of  the  two 
ratings  was  taken  as  the  horse  power. 
These  figures  representing  "cubic  inches  of 
piston  displacement  per  rated  horse  power" 
were  then  averaged,  and  the  mean  was 
found  to  be  10.19  cubic  inches.  In  other 
words,  the  average  manufacturer  credits 
his  four  cylinder  motor  with  one  horse 
power  of  output  for  each  10.19  cubic  inch- 
es of  volume  swept  by  the  pistons  per  revo- 
lution. 

That  this  practice  in  reasonably  uniform 
among  all  the  principal  manufacturers  is 
shown  by  the  fact  that  the  average  devia- 
tion from  their  mean  of  these  "cubic  inch- 
es per  horse  power"  tigures  is  but  .9  cubic 
inch  or  about  8.8  per  cent.  There  is  prob- 
ably a  greater  uniformit>'  in  the  rating  of 
engines  of  this  t>-pe  than  ever  before.  Still 
there  are  some  quite  wide  departures  from 
the  average  practice  of  rating.  One  engine, 
which  is  manufactured  by  a  concern  which 
has    been    somewhat    noted    for    the    high 


Horse  power  = 


rating  of  its  product  and  which  has  beci  <t 
cused  (whether  justly  or  not)   of  pmbii 
ing  "instantaneous"  brake  tests,  crcdrs  : 
motor  with  a  horse  power  for  eadi  7^ '. 
bic  inches  of  piston  displacement.    The  -  ' 
conservative  rating  is  that  of  the  xiK^cr 
one  of  the  oldest  and  most  reputable  of  1* 
manufacturers,  who  rates  his  motor  as  _ 
livering  i  horse  power  for  each  14.57  cl 
inches  of  cylinder  voltmie.     That  the  i:. 
tor  is  underrated  in  comparison  with  = 
others  in  the  list  is  quite  possible.    In  c:^ 
to  find  out  one  may  "ask  the  man  that  rn 
one."    The  latter  of  these  two  engines. 
though  larger  both  in  bore  and  stroke  tir 
the   former,  is   rated  at  8J^    horse  p.-v» 
less.     These  two  manufacturers   accord 
each  cubic  inch  of  piston  displacement  z 
pacities  for  power  production  one  of  wt 
is  about  double  the  other. 

For  roughly  computing  the  rated  k-^ 
power  of  1906  four  cylinder  en^ncs  :: 
following  formula  will  be  found  to  £t  z^ 
average  case: 

.7854D>L  X4 
10.19 

where  D  =  the  bore  in  inches  and 

L  =  the  stroke  in  inches. 
If  it  be  remembered  that  the  formula  refr 
solely  to  four  cylinder  motors  it  maj  * 
written  H.  P.  =  .3083  IPL. 

It  should,  of  course,  be  borne  in  mi:. 
that  this  formula  merely  enables  out  i 
compute  the  horse  power  of  an  engine  : 
accordance  with  the  average  practice 
perhaps  one  should  say  fashion)  in  vop 
at  the  present  time.  In  the  summer 
1903  the  present  writer  obtained  figure 
upon  the  "cubic  inches  per  rated  horst 
power"  of  the  automobile  engines  co: 
cerning  which  data  was  then  availaUi 
The  dimensions  of  a  goodly  number  c 
them  were  obtained,  many  of  them  of  tic 
two  cylinder  type,  however.  The  aTcr 
age  value  of  the  "cubic  inches  per  rate: 
horse  power"  then  obtained  was  191. 
inches,  or  not  far  from  double  the  avci- 
age  found  for  this  year's  motors.  I: 
other  words,  the  average  manufacturer 
is  according  to  every  cubic  inch  of  his 
motor's  piston  displacement  an  efficacy 
nearly  twice  what  he  credited  it  with  in 
1903.  How  wonderfully  the  gasoline  ve- 
hicle engine  seems  to  have  improved  in 
the  interim!  It  is  interesting  to  cot 
jecture  how  many  (or  how  few)  cubic 
inches  will  be  required  in  1908  to  produce 
a  "horse  power." 


Calendar  of  Automobile  Dates  and 
Events. 

February   3-10. — Chicago    Show,    Coliseum 

Building. 
February     5-10. — Washington     Automobile 

Show. 
February    12-17. — Detroit   Automobile   and 

Sporting  Goods  Show. 
February  17-25, — Qeveland  Show. 
Februar\-     26-March     3. — Portland,     Me. 

Show. 
March  3-10. — Philadelphia  Show. 
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The  Frelinghuysen  Bill. 

The  first  automobile  bill  of  the  season  has 
been  introduced  in  the  New  Jersey  Legis- 
lature, and  though  it  has  been  drafted  by 
an  automobilist  who  claims  to  have  toured 
extensively  here  and  abroad  it  contains 
many  provisions  which  are  extremely  ob- 
jectionable. "The  bill  embraces  many  of  the 
provisions  of  the  French  and  Austrian  regu- 
lations," says  Senator  Frelinghuysen,  and 
he  seems  to  think  that  this  is  all  the  argu- 
ment necessary  to  prove  that  it  would  make 
an  ideal  automobile  law  for  the  Mosquito 
State.  It  has  not  been  the  custom  in  the 
past  for  American  legislators  to  go  abroad 
for  examples  of  fair  legislation;  on  the 
contrary,  every  patriotic  American  has  been 
imbued  with  the  idea-  that  the  laws  of  his 
native  land  were  more  liberal  and  more 
equitable  than  those  of  European  states. 
What  has  been  the  success  of  the  French 
and  Austrian  regulations  that  they  should 
serve  as  models  for  automobile  laws  in  this 
country?  The  present  French  regulations 
have  entirely  failed  to  prevent  reckless  driv- 
ing and  to  provide  the  desired  protection 
for  the  public,  as,  since  they  have  been  in 
force,  a  number  of  governmental  committees 
have  been  successively  appointed  to  investi- 
gate the  subject  of  automobile  -traffic  and 
make  recommendations  for  more  effective 
legislation.  The  present  Austrian  regula- 
tions have  been  in  effect  less  than  a  year, 
and  are  of  a  more  or  less  tentative  nature. 
But  even  if  these  regulations  had  been 
found  suitable  for  the  countries  in  which 
they  were  originally  adopted,  it  would  be  no 
proof  that  they  would  be  equally  suitable 
here,  chiefly  because  of  the  difference  in 
topographical  conditions.  American  villages 
and  towns  are  built  on  an  entirely  different 
plan  from  those  of  France  and  Austria, 
with  their  narrow  winding  streets,  which 
require  far  greater  caution  on  the  part  of 
the  automobile  driver. 


The  avowed  object  of  practically  all  this  au- 
tomobile legislation  is  to  prevent  furious  or 
reckless  driving,  and  to  protect  the  life  and 
limb  of  the  public  who  use  the  highway.  The 
proper  way  to  accomplish  this  is  to  prescribe 
maximum  allowable  speeds,  at  least  in  built 
up  districts,  and  to  make  the  driver  responsi- 
ble for  damage  done,  owing  to  his  incom- 
petency, recklessness  or  negligence.  An 
elaborate  system  of  examining,  licensing  and 
taxing  will  not  reduce  the  amount  of  fast 
driving  on  the  highways  in  the  least,  be- 
cause, as  has  been  emphasized  again  and 
again,  the  majority  of  the  drivers  arrested 
for  speeding  are  professional  hired  drivers, 
most  of  whom  could  pass  with  honors  any 
examination  that  could  reasonably  be  de- 
manded. If  the  records  of  speed  cases  and 
of  automobile  accidents  be  analyzed  it 
would  be  found  that  in  the  great  majority 
of  cases  negligence  and  recklessness  were 
the  underlying  cause,  and  not  incompetency. 
Where  incompetence  is  mentioned  as  the 
cause  of  an  accident,  inability  to  control  the 
car  at  extreme  speeds  or  in  an  emergency 
is  usually  referred  to,  and  the  examination 
could  hardly  bear  on  these  points.  The  sys- 
tem of  examination  proposed  in  the  Fre- 
linghuysen bill  would  provide  a  number  of 
politicians  with  desirable  jobs,  and  that  is 
probably  all  that  would  come  of  it 


Power  With  Different  Systems  of 
Ignition. 

It  is  not  generally  credited  among 
automobile  engineers  that  the  same  mo- 
tor is  capable  of  greater  power  with  low 
tension  or  make  and  break  ignition  than 
with  high  tension  or  jump  spark  ignition, 
but  this  is,  nevertheless,  a  fact,  and  may 
eventually  decide  in  favor  of  low  tension 
ignition  as  the  preferred  system.  The 
difference  is  entirely  due  to  the  greater 
heat    normally    contained    in    the    contact 
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Spark  or  arc.  Owing  to  this  very  same 
cause  the  low  tension  spark  does  not  re- 
quire as  much  advance  at  high  speeds  as 
the  jump  spark.  A  number  of  foreign 
manufacturers  using  the  make  and  break 
provide  no  spark  advancing  device  what- 
ever, simply  depending  upon  the  increas- 
ing beat  of  the  magneto  generated  spark 
to  give  more  rapid  ignition  at  high  en- 
gine speeds.  Anybody  familiar  with  the 
jump  spark  system  will  admit  that  it 
would  be  impracticable  to  employ  it 
without  varying  the  time  of  the  spark,  as 
the  engine  would  either  run  unsteadily  at 
low  speed  or  develop  comparatively  little 
power  at  high  speed.  The  two  systems 
may  be  easily  compared  where  they  are 
fitted  to  the  same  car,  and  the  change 
from  the  one  to  the  other  can  be  made 
by  simply  throwing  over  a  switch.  Of 
course  an  individual  case  does  not  admit 
of  drawing  general  conclusions,  but  in 
most  instances  the  contention  that  a  mo- 
tor will  develop  more  power  on  the  con- 
tact than  on  the  jump  spark  will  be 
borne  out  by  experience. 


Two  Cycle  Motors  on  Commercial 
Wagons. 

The  interest  which  the  manufacturers  of 
pleasure  cars  have  begun  to  take  in  the 
two  cycle  engine  seems  to  be  more  than 
equaled  by  that  evinced  in  this  type  of 
motor  by  builders  of  gasoline  commercial 
vehicles.  There  are  already  several  makes 
of  delivery  wagons  on  the  market  which  are 
equipped  with  motors  of  the  two  cycle  type, 
and  one  of  the  important  Eastern  manu- 
facturers of  heavy  commercial  trucks  has 
recently  announced  that  his  1906  product 
will  be  engined  with  motors  employing  the 
two  stroke  cycle. 

It  has  been  realized  almost  from  the 
earliest  beginnings  of  the  art  that  business 
vehicles  must  of  necessity  be  of  simple  de- 
sign, so  as  to  be  successfully  operated  by 
drivers  who  are  but  very  slightly  versed 
mechanically,  and  hence  simplicity  of 
mechanism  has  always  been  regarded  as  an 
important  desideratum  in  their  construction. 

The  inherent  simplicity  of  the  two  cycle 
motor  is  evidently  making  a  strong  appeal 
to  commercial  vehicle  manufacturers  who 
have  given,  consideration  to  the  limited 
technical  ability  likely  to  be  possessed  by 
the  prospective  operators  of  such  cars.  It 
is  evident  that  the  elimination  of  all  valves 
and  of  the  secondary  shaft  and  gears  which 
the  two  cycle  engine  secures  will  prove  a 


step  toward  the  elimination  of  the  possible 
roadside  derangements  with  which  the  aver- 
age motor  truck  driver  might  find  diflSculty 
in  dealing  successfully.  In  a  case  like  this, 
simplicity,  even  though  atttained  at  the  cost 
of  some  disadvantages  in  other  directions, 
such,  for  instance,  as  greater  fuel  consump- 
tion, might  on  the  whole  be  desirable. 

Thus  far,  the  two  cylinder  motor  has 
generally  been  found  adequate  for  the  pro- 
pulsion of  American  commercial  cars,  and 
the  adoption  of  the  two  cycle  engine  of  two 
cylinders  would  insure  a  torque  closely  re- 
sembling that  of  the  four  cylimier  Otto 
cycle  motor,  while  still  retaining  the  desired 
degree  of  simplicity. 

Commercial  cars  propelled  by  air  cooled 
motors  have  met  with  success,  and  it  is  not 
likely  that  a  very  long  time  will  elapse  be- 
fore air  cooled  two  cycle  engines  arc  com- 
mercially exploited  for  the  propulsion  of 
business  vehicles.  The  commercial  vehicle 
field  is  less  hampered  by  technical  tradition 
and  example  than  is  the  pleasure  car  field, 
and  radical  departures  from  accepted  meth- 
ods are  not  so  unlikely  to  take  place  in  it 
One  thing  is  reasonably  certain:  for  a  long 
time  to  come  the  successful  commercial  car 
must  be  the  simple  car  of  rugged,  sub- 
stantial design  and  construction. 


Facilitating  Gear  Shifting. 

Automobile  change  speed  devices  of  ordi- 
nary construction,  especially  those  of  the 
sliding  pinion  variety,  call  for  a  certain  de- 
gree of  dexterity  upon  the  part  of  the  op- 
erator in  order  that  the  speed  changes  may 
be  effected  with  smoothness  and  without 
subjecting  the  mechanism  to  undue  stresses. 
The  likelihood  of  the  occurrence  of  a  sud- 
den jerk  or  shock  when  changing  from  a 
high  to  a  low  gear  is  especially  great,  as  it 
is  only  when  the  motor  is  speeded  up  by 
just  the  proper  amount,  before  the  clutch 
is  re-engaged,  that  it  will  take  up  the  driv- 
ing of  the  car  on  the  reduced  gear  ratio 
without  a  jar.  The  skillful  chauffeur  is 
able,  through  long  practice,  to  increase  the 
speed  of  his  engine  by  just  the  right  amount 
before  letting  in  the  clutch,  and  thus  avoid 
the  sudden  checking  of  the  car  speed,  which 
occurs  when  the  car  mechanism  is  coupled 
to  the  engine  when  the  latter  is  running  at 
a  rate  less  than  that  corresponding  to  the 
car  speed.  The  unskillful  operator  is  often 
unable  to  regulate  his  engine  speed  and 
clutch  engagement  with  the  necessary  nicety, 
and  both  the  passengers  and  the  car  mech- 
anism suffer  in  consequence. 

One  of  the  high  powered   1906  cars   is 


equipped  with  an  arrangement   incorp< 
in   its   sliding  pinion   change     speed 
which  is  designed  as  a  safety  device  u 
vent  the  above  mentioned  difficult*  a 
secure  other  advantages. 

The  driven  gear  of  the  side  shaft,  1 
is  in  constant  mesh  with  a  mate  cme  tt 
gine  shaft,  is  not  fast  upon  its  Aafi 
drives  the  side  shaft  through  a  ra^dbd 
pawl  device,  which  releases  and  allov) 
gear  to  turn  idly  when  the  side  shaft  I 
to  be  driven  by  the  momentum  of  tbe 
at  a  greater  speed  than  that  at  vrltkli 
engine  shaft  is  turning.  The  car  can 
under  no  circumstances  drive  the  en 
through  the  side  shaft,  but  the  ratchet 
pawl  device  is  effective,  at  all  times,  ti; 
low  of  the  driving  of  the  shaft  and  the 
by  the  motor.  When  a  change  is  made  r 
the  direct  drive  to  the  intermediate  or  i: 
the  intermediate  to  the  low  grear,  r 
though  the  engine  be  not  speeded  up  to  p 
vide  for  the  difference  in  speed  ratio 
tween  it  and  the  car  which  will  be  caj^ 
by  the  change  of  gear,  there  will  be  no  p( 
itivc  engagement  between  the  motive  pc* 
and  the  change  speed  gear  mechanism  ur. 
the  speed  of  the  latter  has  fallen  to  a  poinii 
correspondence,  when  the  motor  will  beg^ 
to  drive  the  car  at  the  greater  rednctw 
ratio,  and  the  change  will  have  been  effect: 
without  shock.  Whnever  the  engine  spc* 
is  suddenly  reduced  the  car  coasts  free  0 
the  motor  and  a  change  to  a  lower  gear  an 
then  be  made  without  danger  to  the  gear? 
even  though  the  clutch  be  not  disengagd 
This  arrangement  is  similar  in  its  effect  n 
that  of  the  dead  pedal  coaster  as  apphc 
to  bicycles,  and  naturally  involves  the  coc 
dition  that  the  motive  power,  under  certaja 
conditions,  cannot  be  used  as  a  brake.  I> 
pendence  must  then  be  placed  upon  me- 
chanical  brakes  and  not  upon  the  retarding 
effect  of  the  motor,  which,  when  closdy 
throttled  with  retarded  or  entirely  inter- 
rupted ignition,  may  otherwise  be  used  to 
moderate  the  speed  of  a  vehicle  in  a  vco 
effective  manner. 

When  the  above  described  arrangement  is 
employed,  the  motor  may  be  employed  as  a 
brake,  so  long  as  the  direct  drive  is  in  use. 
as  the  ratchet  device  is  then  inoperative,  but 
on  the  intermediate  and  low  gears  the  car 
is  free  to  qverrun  the  engine,  and  the  regu- 
lar brakes  must  be  relied  upon. 


The  German  Automobile  Club  has  been 
granted  permission  by  the  Emperor  Wil- 
liam II.  to  style  itself  "Kaiscrlicher  Auto- 
mobil  Club"  (Imperial  Automobile  Qub). 
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Delivering  Mail  by  Motor  Cars. 


Motor   Cars  in   Mail  Service. 

-  Hiring  the  Christmas  rush  the  postmaster 

>ctroit,  Mich.,  placed  four  motor  delivery 

pons,  xnade  by  the  Rapid  Motor  Vehicle 

npany,    of    Pontiac,    in    service.      They 

e   in   use  from  December  19  to  26,  and 

c  operated  between  stations  and  in  mak- 

collections  and  deliveries  of  mails.     It 

said  to  be  largely  owing  to  their  use 

the  Christmas  Day  mail,  which  on  pre- 

is    occasions   had,   to  quote  an   official, 

1    "piled  to  the  office  roof  until  late  in 

day,"  was  entirely  cleared  way  by  10.30. 

uperintendent  of  Mails  Fuller  said,  when 

-•^d   about  the  experiment  and  the  use  of 

►mobiles   by  the  post  office  in  general : 

the    Government  adopts  motor  car  de- 

-y    of   mail  it  will  probably  be  done  by 

ract-      The  contractor  will  have  to  have 

3L  cars,  which  he  could  rush  to  the  scene 

breakdown  without  delay.    There  is  no 

>t    but    the  time  will  come  when  auto- 

iles    -will  be  adopted;  the  mails  can  be 

lied  so  much  more  quickly  than  by  pres- 

methods." 


livering  Coal  With  an  Electric 
Truck. 

order    to  test  the  practicability  of  the 

>r  truck  in  their  particular  line  of  busi- 

,    the    F.   G.   Hartwell   Company,   coal 

^rs,     of    277   Dearborn   street,   Chicago, 

liave    recently  purchased  and  put  into 

Kr&ission    a    5    ton    electric    truck.    The 

of    this   vehicle   is   12  feet   in  length 

5      feet    4    inches    wide.     Besides  the 

z^ard,      which    is    fastened    by    chains 

-a  ordinary  coal  trucks,  an  innovation  is 

•    duced   in  the  way  of  additional  facili- 

^or  unloading.    Gates  2  feet  wide  are 

^  d  in   the  sides  of  the  car,  5  feet  back 

-lie  front  end,  which  swings  upward  and 

"Meld  in  place  by  staples.    They  make  it 


possible  to  unload  the  coal  without  back- 
ing the  truck  against  the  curbing  and  there- 
by obstructing  the  thoroughfare.  ^ 

The  truck  is  equipped  with  Firestone 
solid  tires,  6  inches  wide  on  the  front  wheels 
and  7  inches  on  the  rear.  It  has  a  twenty- 
one  plate  forty  cell  battery,  having  a  ca- 
pacity of  350  ampere  hours. 

To  obtain  an  idea  as  to  the  work  this 
truck  is  doing,  a  representative  of  The 
Horseless  Age  spent  a  day  upon  it.  At  7  .-45 
a.  m.  the  first  load  of  10,400  pounds  of  hard 
coal  left  the  yards  at  Fourteenth  and  Clark 
streets,  and  after  pumping  over  innumerable 
railroad  tracks,  proceeded  over  pavements 
of  all  sorts  from  cobbles  to  asphalt,  to  the 
Great  Northern  Hotel,  a  distance  of  about 


I  mile,  delivered  this 
turned  to  the  yards,  res 
When  reloaded,  the  sc 
pounds  on  the  truck, 
the  same  place,  the  rur 
was  made,  and  the  bigg 
amounting  to  10,700  po 
on. 

Some  little  time  havi 
count  of  blocked  traffic 
sage  of  railroad  trains, 
when  the  truck  started 
make  this  delivery  at  J 
West  Madison  street,  a 
miles.  There  had  beei 
day  previous,  and  the  si 
things  up  a  bit  and  cau 


A  Chicago  Dealer's  Electric  Coal    Wagon. 
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come  exceedingly  slippery.  The  truck  was 
proceeding  westerly  at  the  rate  of  about  7 
miles  an  hour,  when  suddenly  it  skidded 
toward  the  curbstone,  and  to  the  surprise  of 
all  was  headed  east  when  stopped.  The  re- 
sourcefulness of  the  driver  then  became  ap- 
parent. He  ordered  his  helper  to  descend 
and  to  sprinkle  several  shovelfuls  of  coal 
dust  over  the  pavement  in  front  of  the 
wheels.  This  gave  the  tires  a  chance  to  se- 
cure traction,  and  the  truck  started  again. 
This  load  was  delivered  at  12:35. 

At  2:20  p.  m.  the  truck  was  again  load- 
ed, this  time  with  10,100  pounds,  for  the 
Great  Northern.  Another  load  of  10,300 
pounds  was  delivered  at  the  gas  works  at 
Twenty-fourth  and  Canal  streets,  a  distance 
of  about  iH  miles,  after  which,  it  being 
then  4:30  p.  m.,  the  truck  was  driven  back 
to  the  barn  and  put  up  for  the  day. 

The  summary  of  the  work  accomplished 
by  the  car  on  this  day  shows  that  though 
"no  great  amount  of  territory  was  covered, 
51  miles  all  told,  the  coal  delivered  amount- 
ed to  51,800  pounds.  The  driver  stated  that 
when  he  was  driving  a  horse  drawn  vehicle 
the  average  day's  delivery  amounted  to  but 
about  20,000  pounds,  and  the  mileage  cov- 
'  -ered  was  much  less  than  that  covered  by 
the  electric  truck. 


Hopedale*8  Motor  Hose  Wagon. 

The  town  of  Hopedale,  Mass.,  has  lately 
adopted  an  electric  combination  chemical 
and  hose  wagon,  -made  by  \he  Waverley 
branch  of  the  Pope  Motor  Car  Company,  it 
having  passed  its  final  test  for  acceptance. 
This  test  included  a  trial  of  speed,  hill 
climbing  ability  with  some  300  or  400  pounds 
above  that  called  for  in  the  contract,  as  well 
as  a  practical  demonstration  of  the  time 
saved  in  getting  under  way  over  the  old 
method  with  a  horse  drawn  engine.  The 
wagon  is  said  to  have  developed  a  speed  of 
over  16  miles  per  hour  and  climbed  a  hill 
of  about  13  per  cent,  grade  under  poor  road 
conditions  with  ease.    Ten  seconds  was  suf- 


La  Rue's  Gasoline  Fire  Engine. 


ficient  time  for  the  truck  to  start  and  be  on 
the  street  after  the  alarm  was  given. 

The  power  equipment  consists  of  forty- 
eight  cells  of  Exide  battery,  furnishing  cur- 
rent for  two  motors.  The  chemical  equip- 
ment was  made  by  the  Howe  Engine  Com- 
pany, of  Indianapolis,  and  the  fire  extin- 
guishing apparatus  includes  besides  the 
chemical  engine,  ladders,  some  1,000  pounds 
of  auxiliary  hose,  besides  the  hose  for  the 
chemical  engine,  buckets  and  extinguishers 
and  the  usual  equipment  of  axles,  bars  and 
tools. 


A  Oasoline  Fire  Engine. 

The  Howe  Engine  Company,  of  Indian- 
apolis, have  recently  completed  for  use  in 
La  Rue,  Ohio,  what  is  said  to  be  the  first 
gasoline  automobile  fire  engine  and  hose 
wagon  manufactured  in  this  country.  It 
weighs  about  3,000  pounds  ready  for  serv- 
ice, and  has  a  maximum  speed  of  30  miles 
per  hour.  The  power  equipment  consists 
of  a  four  cylinder  32-34  horse  power  Ruten- 
ber  engine  mounted  over  the  front  axle  and 


under  the  bonnet.  The  power  is  applioi'i 
the  rear  wheels  through  a  countershaft  d 
side  chains.  A  double  clutch  is  used,  so  rd 
the  engine  may  be  employed  wh<»i  the  Jt 
cle  is  stopped  to  operate  a  triplex  p^ 
which  is  said  to  be  capable  of  throwiz^*^ 
gallons  of  water  per  minute  in  a  stream  -1 
feet  high.  Hand  levers  are  fitted,  so  th£  I 
the  engine  fails  for  any  reason  the  pza 
may  be  operated  by  hand.  The  vebkLt  i 
designed  to  serve  as  a  hose  wagon  as  t-j 
as  an  engine,  and  for  this  reason  space : 
carrying  hose  is  provided  at  the  nj 
Wooden  tires  are  fitted,  composed  of  for 
blocks  to  each  wheel,  cut  with  the  grs- 
of  the  wood  running  toward  the  centre 
the  wheel. 


HorEDALE's  Electric  Chemical  Hose  Wagon. 


Audible  Speed  Indicator. 

The  latest  foreign  novelty  in  motor  c* 
speed  indicators  does  not  indicate  th: 
speed  visibly,  as  is  usual  in  all  other  in^n 
ments,  but  gives  an  audible  warning  - 
means  of  a  small  bell  contained  withio  ^~ 
after  the  fashion  of  an  alarm  clock.  V- 
instrument  may  be  set  to  sound  the  alarr 
at  any  desired  speed  between  10  and  j 
miles  per  hour,  so  that  it  is  of  use  by  da 
as  well  as  night,  and  is  also  an  absolu:^ 
check  on  every  mechanician.  Another  ur- 
of  the  indicator  is  that  it  makes  all  tbf 
passengers  legal  witnesses  of  the  spetc 
while  the  advantage  which  it  possesses  c: 
never  calling  the  driver's  attention  off  the 
road  minimizes  the  risk  of  accidents.  The 
total  number  of  miles  run  during  the  sea- 
son up  to  10.000  miles  is  recorded,  and  the 
exact  number  of  miles  run  daily  is  also 
shown.  It  also  records  the  amount  of  ga* 
oline  used,  the  record  being  maintained  on 
the  face  of  a  dial  registering  up  to  100 
gallons,  and  situated  on  the  near  or  left 
hand  side  of  the  casing  containing  the 
mechanism.  The  instrument  is  adaptable 
to  all  cars,  and  particulars  of  it  are  ob- 
tainable from  the  Lumsden  Auto-Mctcrs, 
33  and  35  Summer  street,  Aberdeen,  Eng- 
land. 
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^w  Vehicles  and  Parts. 


Mercedes   1906   Model. 

The  latest  models  of  the  Daimler  Motor- 
Gesellschaft  of  Unterturkheira,  near 
ittgSLTt,  Germany,  have  arrived  in  this 
intry  only  recently,  and  one  35  horse- 
wer  car  -was  exhibited  at  the  69th  Regi- 
;nt  Armory  during  the  last  days  of  the 
o\v.  Mr.  Allen,  of  the  American  Mer- 
des  branch,  was  kind  enough  to  permit 
e  writer  to  go  into  all  the  details  of  the 
test  productions  of  the  famous  German 
rm. 

In  general  the  1905  model  has  been  closely 
>1  lowed,    all    the   following  features  being 
stained:      Pressed     steel    frame,    cellular 
adiator,    I    section    front   and    rear   axles, 
xhaust   pressure   fuel   feed,  exhaust  pres- 
ure  oil  feed  with  sight  feeds  on  the  dash, 
vater    cooled    foot   brakes,   selective    gear 
ihange  system,  internal  expanding  and  en- 
:losed    emergency  brakes   on   rear  wheels, 
icroU  type  metal  clutch,  semi-elliptic  springs 
ivith    "pump    handle"    extensions    on    rear 
springs,  cylinders  cast  in  pairs,  valves  oper- 
ated mechanically  and  located  on  opposite 
sides   of   the   motor,  low  tension    (Simms- 
Bosch)  magneto  ignition,  pump  circulation, 
flywheel  fan,  compression  relief  by  stepped 
exhaust    cam,    irreversible    steering    gear, 
aluminum  pan  extenxling  underneath  all  of 
the  machinery,  ball  bearings  on  gear  shaft 
and  on   the   axles.       The  model  has  been 
changed   in  a  number  of  details,  however, 
and   a    description   of   these   improvements 
ought  to  be  of  particular  interest,  for  the 
reason  that  while  the  Mercedes  engineers 
have  practically  settled  on  a  standard  de- 
.  sign,  these  are  points  in  which  they  recog- 
nize that  progress  is  still  possible. 

The  motor  is  of  no  mm.  bore  and  140 
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mm.  stroke,  and  is  claimed  to  develop  35 
horse  power  on  the  brake  at  800  r.  p.  m. 
The  water  jackets  extend  down  about  one- 
half  the  cylinder  length,  and  the  water 
space  around  the  valve  chambers  has  been 
increased  in  depth.  The  crank  shaft  is 
mounted  on  three  D.  W.  F.  ball  bearings, 
each  being  supplied  with  lubricant  by  means 
of  an  oil  tube  from  the  distributer  on  the 
dash.  All  the  three  bearing  feed  pipes  are 
interconnected,  so  that  if  one  feed  should 
accidentally  fail,  the  bearing  will  be  sup- 
plied with  lubricant  anyhow.  The  bearings 
also  receive  lubricant  through  the  splash  in 
the  crank  chamber.     The  I  section,  forged 
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steel  connecting  rods  have  their  crank  pin 
bearings  babbitted,  a  practice  which  has 
been  followed  by  the  Daimler  Company  for 
many  years,  and  proven  extremely  satis- 
factory. 

The  crank  case  receives  all  the  surplus 
oil  working  through  the  ball  bearings  on 
the  crank  shaft,  and  it  is  also  supplied  with 
lubricant  by  means  of  the  hand  oil  pump 
and  reservoir  on  the  dash.  Oil  may  also  be 
poured  directly  into  the  crank  pit  through 
a  standpipe  with  two  branches  at  its  lower 
end,  one  to  each  compartment  of  the  crank 
chamber,  the  latter  being  divided  by  a  par- 
tition to  prevent  excessive  lubrication  of 
some  of  the  cylinders  when  the  motor  is 
tilted,  as  in  ascending  and  descending 
grades. 

The  reservoir  of  the  oil  pump  is  replen- 
ished through  a  pipe  from  the  main  oil 
supply  tank  seen  on  the  right  of  the  dash. 
The  cylinders  are  lubricated,  each  by  a 
separate  feed  from  the  distributer,  the  same 
as  heretofore,  and  in'  addition  they  are 
lubricated  by  splash.  The  cam  shaft  and 
cam  gears  are  inclosed,  the  latter  being 
located  at  the  forward  end  of  the  motor. 
The  guides  for  the  valve  rods  and  igniter 
rods  are  provided  with  stuffing  box  ar- 
rangements, which  prevents  any  oil  oozing 
out  through  these  bearings  and  soiling  the 
external  parts  of  the  engine.  The  cams 
for  operating  the  igniters  are  cut  on  the  in- 
let valve  cam  shaft,  and  the  igniter  plugs  or 
flanges  are  bolted  to  the  corners  of  the 
valve  boxes,  to  facilitate  their  removal  for 
cleaning.  Relief  cocks  are  placed  directly 
over  the  igniters,  the  object  being  to  allow 
of  cleaning  the  points  by  blowing  the  gas 
through  these  relief  cocks,  or  by  injecting 
kerosene  through  them. 

The  magneto,  which  is  coupled  to  the 
pump  shaft,  as  seen  in  the  photo,  is  now 
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placed  on  the  left  side  of  the  motor,  on  a 
platform  provided  for  it  by  extending  the 
crank  case  arm.  There  is  a  similar  plat- 
form on  the  right  hand  side  of  the  motor, 
and  the  writer  is  informed  that  a  coupling 
on  the  governor  shaft  on.  this  side  provides 
for  the  installation  of  a  high  tension  mag- 
neto for  supplying  a  set  of  spark  plugs,  if 
the  owner  of  the  car  should  desire.  The 
governor  acts  on  the  gas  throttle  and  runs 
through  the  mixing  chamber,  which  is  a 
new  practice  for  this  firm. 

The  1905  model  carburetor  has  been  re- 
tained, the  multiple  jet  carburetor  which 
was  fitted  to  a  new  Mercedes  model  shipped 
to  England  a  couple  of  months  ago  having 
evidently  not  proven  quite  satisfactory. 
Several  improvements  have  been  made  in 
the  old  type  of  carburetor,  however.  Means 
are  provided  in  the  pipe  supplying  warm  air 
to  the  carburetor  for  adjusting  both  the 
quantity  and  the  temperature  of  the  air,  by 
by-passing  more  or  less  of  it.  The  means  of 
making  these  adjustments  is  evident  from 
the  photograph  of  the  exhaust  side  of  the 
motor.  The  auxiliary  air  ports,  the  shape 
of  which  has  been  carefully  determined  by 
extended  experiments,  are  still  retained,  but 
experience  has  shown  that  even  better  re- 
sults are  sometimes  obtainable  by  slightly 
varying  the  openings  of  these  ports,  so  the 
makers  have  now  introduced  a  rack  and 
pinion  device  operating  on  an  annular  regis- 
tering valve,  as  seen  in  the  detailed  photo, 
this  valve  being  adjustable  by  fine  grada- 
tions by  means  of  the  small  levers  working 
on  finely  divided  sectors  on  the  dash.  The 
stop  jet  over  the  spraying  nozzle  is  still 
retained,  and  is  adjustable  from  the  seat 
This  constitutes  a  comparatively  simple  car- 
buretor in  which  all  of  the  variables  are 
under  the  control  of  the  driver.  The  float 
may  be  **tickled'*    (the  carburetor  primed) 
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from  the  dash,  which 
obviates  the  necessity 
of  lifting  the  bonnet. 

The  steering  gear  is 
essentially    the    same 
as  in  the  1905  models, 
except  when  the  oil  is 
fed  at  the  top  of  the 
worm,  and  the  steer- 
ing gear  housing  may 
•  be    filled    with    heavy 
lubricant  through   an 
opening   closed   by    a 
screw  plug.     A  total 
of     four     brakes     is 
provided.    Two  work 
internally  on  the  rear 
wheel  hubs,  being  op- 
erated    by     a     hand 
lever  through  a  tog- 
gle joint  mechanism. 
There    are    two    foot 
brakes,  one  acting  on 
the   lay  shaft  of  the 
change     speed     gear, 
thus  acting  through  a 
pair    of    bevel    gears 
and    the    differential, 
while  the  other  acts  on 
the   jack    shaft,   thus 
acting    only    through 
the    diflFerential     and 
chains.   Both  of  these 
brakes  are  water  cooled,  the  same  as  for- 
merly.   The  brake  drum  on  the  lay  shaft 
of  the  transmission  has  a  flange  bolted  to 
it,  the  periphery  of  which  is  cut  with  saw 
toothed   notches,   and   a  pawl   is   provided 
which,  when  released  by  means  of  a  small 
handle  on  the  dash  and  a  coarse  pitched 
screw    locks  the  wheels  and  prevents  the 
car  from  moving  backward.    A  simple  and 
effective  contrivance  is  provided  for  quickly 


Showing  Cylinder  and  Piston  in  Part  Section. 

adjusting    these    brakes,    consistin 
knurled    thumbscrew    having    a 
notch  cut  into  it  and  fitting  over  ! 
jection  on  the  upper  half  of  the  br 
which  is  similarly  shaped.     The  Ic 
of  the  brake  band  has  a  link  hir 
which  passes  through  the  above  me 
thumbscrew,    so    that    it    is    merely 
sary  to  give  the  thumbscrew  one-half  tun 
to   the   right  or   left   to   adjust    the    braki 
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.    >vingr  nut  similarly  made  is  used  on  the 
ly    shaft  brake. 

The  pump  has  been  altered,  being  smaller 
nd  provided  with  two  bearings,  one  at 
ach  end,  and  both  are  fed  with  grease  from 

cup  placed  on  the  dash.  The  pump  deliv-  ^ 
rs  the  cold  water  directly  under  the  ex- 
aust  valve  chamber,  and  it  leaves  the  motor 
»n  top,  as  in  the  60  horse  power  model  of 
905.  The  return  pipe  to  the  radiator, 
vhich  formerly  was  in  one  piece,  is  now 
>arted  in  the  middle  and  coupled  by  a  piece 
>f  hose  and  two  clamps. 

The   clutch  is  of  the  scroll  type,  as  used 
For    some  years,  but  is  now  encased  in  a 


The  motor  is  governed,  but  the  foot  pedal 
cuts  the  governor  out. 

The  transmission  has  been  radically  al- 
tered by  using  a  gear  case  which  fits  the 
contours  of  the  gears  and  is  heavily  ribbed, 
which  assists  in  eliminating  the  sounding 
board  actions  of  a  large  plate.  There  are 
provided  four  forward  speeds,  with  direct 
drive  on  the  high  speed,  which  necessitates 
the  use  of  two  driving  bevel  gears  and  two 
driven  bevel  gears.  The  gear  case  is  ex- 
tended more  to  the  rear,  to  provide  for  a 
side  entrance  body,  and  gives  more  weight 
on  the  driving  wheels,  as  well  as  shorter 
chains.     The   clutch   shaft   is   of  necessity 
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lengthened,  and  therefore  supported  in  the 
middle,  on  a  ball  bearing  hung  from  one 
of  the  cross  members  of  the  frame.  The 
rear  wheels  are  920x120  mm.,  and  the  front 
910x90  mm. — a  combination  very  often 
seen  on  foreign  cars.  The  radius  rods  are 
I  section  steel  forgings.  The  wheel  base  is 
125  inches.  The  fuel  tank  is  carried  in  the 
extreme  rear;  it  has  a  funnel  shaped  open- 
ing containing  a  gauze  filter  to  strain  the 
gasoline,  and  there  is  also  a  strainer  on  the 
gasoline  line  to  the  carburetor.  The  gear 
box  cover  is  readily  removable  for  inspec- 
tion by  merely  turning  a  half  wing  nut, 
which  is  kept  in  position  by  being  passed 
over  and  through  a  stud  on  the  gear  case 
cover,  and  having  a  helical  spring  within  to 
keep  same  under  pressure  in  the  gear  box. 


bronze  drum  or  shield,  to  retain  the  grease 
and  oil,  allowing  smoother  action  in  start- 
ing, especially  for  city  travel,  where  con- 
siderable clutching  and  unclutching  must  be 
done.  In  addition  thereto  a  grease  cup  is 
fitted  on  the  flywheel  boss  which  feeds 
grease  to  the  clutch  as  often  as  may  be  de- 
sired. The  hand  pump  on  the  dash  has  a 
twoway  distributing  cock,  with  one  oil  pipe 
feeding  to  a  groove  in  the  crank  case  to  the 
clutch  spring.  Two  forks  are  now  fitted  to 
withdraw  the  clutch  cone  instead  of  one,  as 
was  formerly  used.  The  flywheel  spokes 
are  cast  fan  shaped,  and  act  to  draw  cold 
air  through  the  radiator,  a  feature  which 
the  Mercedes  people  claim  to  have  patented. 
The  springs  are  extra  long,  half  ellip- 
tic throughout,  and  clamped  by  wedges  into 
a  neat  block,  which  has  a  single  machine 
steel  bolt  passing  through  the  axle  instead 
of  two  box  clips  and  four  bolt  heads  as  used 
heretofore. 

The  starting  handle  is  fixed  in  an  upright 
position  by  a  neat  forked  latch.  The  en- 
gine speed  is  controlled  from  the  wheel, 
and  in  addition  there  are  a  foot  accelerator 
and  a  foot   pedal   for  cutting  out  muffler. 


The  American  Mercedes. 

With  the  object  of  permitting  Mercedes 
cars  to  be  sold  to  American  purchasers 
without  paying  the  high  duty  of  45  per  cent, 
ad  valorem,  the  Daimler  Motoren  Gesell- 
schaft,  of  Unterturkheim,  Germany,  a  little 
over  a  year  ago  made  arrangements  with 
the  Daimler  Manufacturing  Company,  of 
Astoria,  L.  I.,  by  which  the  latter  company 
was  empowered  to  manufacture  exact  du- 
plicates of  the  German  Mercedes  cars  in  this 
country.  The  contract  between  the  two 
firms  is  one  insuring  continued  co-operation, 
and  the  models  which  the  Daimler  Manu- 
facturing Company  will  make  this  year  show 
the  same  improvements  as  the  latest  Ger- 
man Mercedes  models.  So  close  is  claimed 
to  be  the  similarity  between  the  German 
and  American  built  Mercedes  cars  that  the 
Daimler  Manufacturing  Company  guaran- 
tee all  their  parts  to  be  interchangeable  with 
the  corresponding  parts  in  the  same  Ger- 
man model. 

The  Daimler  Manufacturing  Company 
will  turn  out  two  models  the  coming  year — 
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Mercedes  Crank  Shaft  Showing  Ball  Bearings  and  Foot  Brake  Lever. 


a  45  horse  power  and  a  70  horse  power. 
The  45  horse  power  was  exhibited  at  the 
recent  Sixty-ninth  Regiment  Armory  Auto- 
mobile Show,  and  the  parts  for  sixty  of 
these  cars  are  now  coming  through.  The 
70  horse  power  model  is  less  advanced,  as 
not  all  the  patterns  for  this  car  have  yet 
been  completed. 

A  representative  of  The  Horseless  Agb 
recently  was  permitted  to  go  through  the 
works  of  the  Daimler  Manufacturing  Com- 
pany and  noted  some  points  in  their  manu- 
facture which  may  be  of  interest  All  work 
is  done  from  drawings  made  in  the  design- 
ing department  at  Unterturkheim,  which 
are  here  changed  to  show  titles  and  re- 
marks in  English.  In  some  departments 
where  many  German  workmen  arc  employed, 
like  the  pattern  making  department,  for  in- 
stance, the  original  blue  prints  are  worked 
to  occasionally.  The  metric  system  of 
measures  is  used  exclusively. 

The  frame  of  the  car  is  pressed  by  an 
American  firm  from  imported  stock*  There 
are  112  drop  forgings  in  the  car,  all  of 
which  arc  furnished  by  the  Krupp  Steel 
Works.  These  include  the  gear  blanks, 
which  are  forged  of  chrome-nickel  steel. 
There  are  four  steel  castings  in  the 
mechanical  make-up  of  the  car,  includ- 
ing the  flywheel  (nickel  steel),  the  dutch 
operating  cone  and  the  two  halves  of  the 
differential  gear  case.  The  crank  shafts  are 
turned  out  of  the  solid  slabs,  and  these,  as 
well  as  the  cylinder  castings,  are  also  im- 
ported. Not  all  the  material  used  in  the 
construction  of  the  car  is  of  foreign  origin, 
however,  for  all  such  parts  for  which  the 
company  felt  equally  good  materials  could 
be  obtained  here  are  made  from  American 
stock.  This  applies  to  all  bronze  castings, 
for  instance. 

One  peculiar  feature  in  the  construction 
of  the  Mercedes  car  is  the  amount  of  metal 
that  is  removed  in  finishing  most  of  the 
parts.  The  front  axle,  for  instance,  which 
is  of  I  section,  is  originally  forged  w^ith  a 
solid  square  section,  except  near  the  ends, 
and  the  I  section  is  obtained  by  machining. 
The  web  of  the  axle  is  reduced  to  only  9 
mm.  VJ»l^^"t  ihree-eisrhth  inch^.  Similarly 
the  wheel  hubs  are  originally  massive  forg- 
iniTS  of  40  pounds  weight,  which  in  the 
process  of  niacliiping  are  reduced  to  5 
pounds.  The  reason  for  removing  so  much 
stock  is  that  the  same  strength  could  not 
be   obtained    if   the   parts    were    forged    to 


size.  The  front  axle  is  forged  in  a  single 
piece  and  is  not  welded  in  the  centre,  as 
are  most  I  section  forged  axles. 

It  has  often  been  remarked  by  casual  ob- 
servers that  the  steering  pivots  on  the 
Mercedes  have  a  very  short  bearing,  and 
may  be  expected  to  wear  rapidly.  This 
opinion  is  based  on  the  mistaken  notion  that 
the  middle  portion  of  the  pin  is  the  bear- 
ing part.  The  steering  knuckles  on  the 
Mercedes  car  are  of  what  is  known  as  the 
inverted  Elliott  type,  the  fork  being  forged 
on  to  the  pivoted  stub.  Now,  contrary  to 
usual  practice,  the  pivot  is  driven  tight  into 
the  hole  through  the  boss  or  hub  forged 
on  the  end  of  the  axle,  and  the  knuckle 
swivels  upon  the  ends  of  the  pin,  and  as  all 
these  parts*  are  of  high  grade  materials  the 
construction  is  very  substantial.  The  rear 
spring  horns  are  this  year  made  straight, 
and  are  an  improvement  over  those  used 
last  year,  on  esthetic  grounds. 

The  steering  gear  is  of  the  screw  and 
nut  type,  both  the  screw  and  the  nut  being 
cut  from  steel  with  quintuple  thread.  The 
nut  has  considerably  more  bearing  surface 
than  last  year. 

The  valves  of  the  Mercedes  motor  are 
shaped  from  one  piece  nickel  steel  forgings, 
and  have  flat  seats.  Inlet  and  exhaust 
valves  are  interchangeable  with  each  other. 
The  cams,  are  forged  with  the  cam  shafts,  a 
practice  that  was  first  introduced  by  the 
manufacturers  of  the  Mercedes.  The  writer 
noticed  that  the  closing  cur\e  of  the  ex- 
haust cam  is  concaved  to  insure  very  grad- 
ual  closing,   while   the   opening  portion    is 
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straight.  The  exhaust  cams  are  oi  Lc 
width,  and  small  auxiliary  cams  are  iorad 
nearly  opposite  the  main  cams,  but 
half  as  wide.  These  hold  the  eschaust  n.^ 
open  during  a  portion  of  the  comprcaa 
strokes,  thus  relieving  the  compression, 
bring  these  compression  relief  cams  z 
action  it  is  necessary  to  shift  the  cifci: 
cam  shaft  axially,  and  that  this  nu) 
done  the  auxiliary  cams  have  a  slope 
approach  on  one  side. 

The  writer  was  informed  that  every  be 
ing  on  the  car  that  can  be  gpround  is  groz. 
and   that  all  plane  finishing   is  done  wz 
surface  millers,  no  shaper  work  being  bo? 
on  any  part.     The  body  is  of  the  Dai2s> 
Manufacturing  Company's  own  constnion 
and  is  notable  for  its  light   weight    :. 
made    of    sheet    aluminum,     with   a  w^ 
framework,  geats  seven  people  and  wti?i 
complete   with  trimming    and    upholste- 
less  than  300  pounds.     There  is  a  folc. 
seat  in  the  tonneau,  which  comfortablj: 
commodates  two  full  size  persons,  who  ii: 
forward  in  riding.     Considerable  ingcuL: 
has  been  displayed  in  the  design  of  the  bt 
'framework     to     secure     a      maximum 
strength  with  little  weight.    Screws  arc  i< 
very  sparingly.     The  beading  is  solid  w 
the  fraipe  and  not  nailed  or  glued  oa 


Kirkham  Motors. 

The  1906  product  of  the  Kirkham  Mo: 
Manufacturing  Company,  of  Bath,  X  i 
will  consist  of  a  line  of  automobile  rooter: 
ranging  from  12  to  24  horse  power  in  thrti 
four  and  six  cylinder  types ;  also  a  line : 
air  cooled  engines  for  motor  cycle  use  ccc 
sisting  of  a  21/2  horse  power  single  cylindr 
and  a  5  horse  power  double  cylinder  tjpc 
The  automobile  types  of  motors  arc  m^' 
in  X2-14  horse  power  three  cylinder  r 
cooled,  and  12-24  horse  power  three  cylir 
der,  15-18  horse  power  four  cylinder,  an. 
24-30  horse  power  six  cylinder  water  cool?: 
t>-pes,  all  being  of  practically  the  same  d^ 
sign,  so  that  a  description  of  the  18-22  borv 
power  machine  will  cover  the  entire  /i^ 
except  as  to  size. 

The  18-22  horse  power  motor  is  of  ti? 
four  cylinder  water  cooled  type.    The  cyl- 
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r  bore  and  stroke  are  both  3^  inches, 
the  weight  complete  is  265  pounds. 
se  motors  are  all  tested,  we  are  in- 
ned,  to  give  26  brake  horse  power  maxi- 
n  before  shipment  The  speed  ranges 
n  150  revolutions  per  minute  to  1,600 
>lutions  per  minute  with  load. 
he  crank  case  is  an  aluminum  alloy 
ing  parted  on  the  horizontal  centre  line, 
has  all  shaft  bearings  fastened  to  the 
•er  half,  leaving  the  bottom  half  free  to 
removed  for  inspection  of  the  bearings 
hout  disturbing  any  other  part.  The  sup- 
ting  arms  are  cast  integral  with  the  up- 
•  half  of  the  case  and  are  of  the  hollow 


size.  This  shaft  is  supported  by  five  large 
phosphor  bronze  bearings  lined  with  Par- 
sons* white  brass  bushings,  sweated  in. 
These  bearings  are  all  fastened  to  the  up- 
per half  of  the  case  by  long  steel  bolts  ex- 
tending through  to  the  top  of  the  crank 
case,  thereby  relieving  the  crank  case  of  all 
strain  from  explosion.  All  bearings  in  these 
motors  are  hand  scraped.  The  flywheel  is 
fitted  to  the  crank  shaft  with  a  taper  and 
key,  and  is  made  to  allow  of  the  use  of  a 
cone  clutch  when  desired. 
.  The  cam  shaft  is  made  from  high  carbon 
stock  three-quarters  of  an  inch  in  diameter 
and  supported  by  three  bronze  bearings;  it 


cial  timer  and  distributer  being  employed. 
This  timer,  which  is  shown  in  the  line  cut, 
is  oil  tight  and  possesses  no  movable  wire 
connections,  all  connections  being  station- 
ary. The  primary  contact  in  this  timer  is 
made  with  one  pair  of  platinum  points.  The 
timer  is  located  at  the  rear  of  the  cylinders 
on  a  vertical  shaft  and  is  operated  from  the 
cam  shaft  by  spiral  gears  which  are  en- 
closed in  an  oil  tight  housing. 

The  engines  are  furnished  complete  with 
an  automatic  carburetor  inlet  and  exhaust 
piping,  spark  plugs,  timer  and  distributer; 
pressure  feed  oil  system  (tank  fastened  at 
the  rear  of  the  cylinder)  and  water  pump 


Two  Views,  of  the  Kirkham  Four  Cylinder  Vertical  Gasoline  Motor. 


nclosed  type,  having  case  vents  in  the  outer 
nds. 

The  cylinders  are  cast  from  a  special 
lose  grain  iron  of  a  semi-steel  nature, 
fhey  are  cast  with  integral  heads  and  water 
ackets,  the  valves  being  located  in  a  pocket 
it  the  side  of  the  cylinders,  all  on  the  same 
;ide.  The  valve  pocket  is  very  small,  bring- 
ng  the  centres  very  close  to  the  cylinder, 
vhich  gives  an  approximate  cylindrical  com- 
3UStion  chamber  without  the  use  of  over- 
tiead  rocker  arms,  which  are  detrimental  to 
quiet  operation.  The  cylinder  bores  are  fin- 
ished by  grinding,  as  are  also  the  pistons 
and  rings. 

The  pistons  are  made  of  the  same  grade 

of  iron  as  the  cylinders,  and  are  very  light, 

as  may  be  seen  from  the  line  cuts  herewith. 

The  piston  pin  is  of  tool  steel,  hardened  and 

ground,  and    is    jouraaled    in    the    piston 

bosses,  instead  of  in  the  connecting  rods,  as 

usual,  this  arrangement  giving  50  per  cent. 

more  bearing  surface.    The  piston  pin  is  a 

tight  press  fitjn  the  connecting  rods  and  is 

retained  by  taper  pointed  set  screws.    The 

piston  is  fitted  with  four  eccentric  flat  lap 

rings  which  are  ground  on  three  faces.  The 

connecting  rods  are  special  drop  forgings 

fitted  with  Parsons'  white  bronze  bushings 

at  the  lower  end,  and  clamped  to  the  wrist 

.  pin  at  the  upper  end. 

The  crank  shaft  is  drop  forged  from  high 
carbon  steel  and  has  all  bearings  ground  to 


is  driven  by  a  steel  cut  gear  of  i  inch  face 
on  the  crank  shaft,  which  drives  a  phos- 
phor bronze  and  fibre  gear  on  the  cam  shaft 
This  is  claimed  to  make  an  absolutely  quiet 
combination.  The  cams  are  made  from  ma- 
chine steel,  milled  to  the  exact  size,  case 
hardened,  and  fitted  to  the  cam  shaft  by 
Woodruff  keys  and  taper  pins.  Special  care 
is  used  in  the  timing  to  secure  uniform 
distribution. 

All  the  gears  at  the  front  end  of  the  mo- 
tor, including  the  pump  gears,  are  enclosed 
in  oil  tight  housings  which  form  a  part  of 
the  upper  case.  The  valve  push  rods  are 
made  from  machine  steel,  case  hardened, 
and  have  a  very  wide  bearing  on  the  cams. 
A  small  spring  is  provided  inside  of  the 
guide  which  keeps  the  push  rods  always  in 
contact  with  the  cams.  The  top  of  the 
push  rods  is  adjustable  for  wear,  as  shown. 

The  valves  are  all  mechanically  operated 
from  the  one  cam  shaft,  located  on  the  right 
side  of  the  motor.  They  are  made  from 
steel  drop  forgings  and  are  all  interchange- 
able. The  valve  covers  are  made  in  two 
parts,  the  lower  one  of  which  is  cast  iron 
with  a  ground  joint  in  the  cylinders,  and 
the  upper  piece  is  screwed  into  the  cylin- 
der and  acts  as  a  locking  ring  for  the  lower 
part,  this  being  claimed  to  give  an  abso- 
lutely tight  joint  without  packing. 

The  high  tension  synchronized  system  of 
ignition  is  used  with  these  engines,  a  spe- 


and  piping.  The  water  pump  is  located  at 
the  front  end  of  the  motor  on  a  cross  shaft 
which  is  driven  by  a  pair  of  bevel  gears 
from  the  cam  shaft.  The  weight  of  this 
engine  complete  as  shown  is  264  pounds. 


The  Twentieth  Century  Tool  Box. 

Patterson,  Gottfried  &  Hunter,  146-150 
Centre  street.  New  York,  have  brought 
out  the  "Twentieth  Century  Tool  Box," 
which  is  of  cylindrical  form,  with  drum  of 
cold  rolled  steel,  cast  steel  ends  and 
wooden  drawers."  The  case  is  oxidized  and 
lacquered,  the  cast  steel  ends  are  brass 
plated,  and  the  drawers  are  carefully  fin- 
ished and  lined  with  black  cloth.  A  solid 
brass  hasp  is  securely  attached  to  the  slid- 
ing front  cover  and  a  substantial  staple  to 
the  stationary  case.  A  neat  padlock  is  fur- 
nished with  each  box.  A  handle  is  pro- 
vided for  convenience  in  carrying.  The 
drawers  have  solid  brass  flush  pull  handles. 
The  case  is  9  inches  high  and  16  inches 
long,  and  has  four  drawers  opening  side- 
ways. This  tool  box  is  handy  in  the  shop 
on  the  bench. 


The  Austrian  War  Office  has  resolved  to 
establish  a  volunteer  automobile  corps, 
which  is  to  take  part  in  this  year's  manoeu- 
vres. The  cars  employed  are  the  private 
property  of  the  members  of  the  corps. 
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The  New  Franklin  Clutch  and  Car- 
buretor. 

Two  of  the  most  novel  features  of  the  ' 
new  Franklin  models  are  the  multiple  disc 
clutch  and  the  compensating  carburetor. 
The  clutch  is  built  into  the  flywheel  A, 
which  has  its  spokes  cast  fan  shaped, 
so  as  to  increase  the  cooling  effect  due  to 
convection.  The  central  portion  of  the  fly- 
wheel forms  a  chamber  in  which  are 
located  the  steel  and  bronze  discs  of  the 
clutch.  This  chamber  is  closed  by  an  end 
plate  B,  the  hub  of  which  is  bushed,  so  that 
the  entire  clutch  mechanism  may  be  run.  in 
oil.  The  clutch  used  on  the  light  touring 
car  consists  of  nine  bronze  and  nine  steel 
discs,  1-16  inch  in  thickness  and  about  6 
inches  in  external  diameter.  The  steel 
discs  have  key  slots  on  their  innjer  circum- 
ferences, and  are  passed  over  a  fluted  sleeve 
C,  which  surrounds  the  hub  of  the  flywheel 
and  connects  by  a  form  of  double  universal 
and  sliding  coupling  D  to  the  first  trans- 
mission shaft  E.  The  bronze  plates  are 
provided  with  notches  in  their  outer  cir- 
cumference and  are  passed  over  bolts  F  F 
by  which  the  end  plate  B  is  held  to  the  web 
of  the  flywheel.  The  two  sets  of  discs  are 
normally  pressed  together  by  a  truncated 
spring  G,  between  which  and  the  discs  a 
ball  thrust  bearing  is  interposed.  The 
side  plates  of  this  thrust  bearing  are  3-16 
inch  in  thickness. 

The  clutch  is  disengaged  by  pressing  with 
the  foot  on  the  pedal  H,  which  connects  by 
a  downwardly  extending  forked  shipper 
lever  I  and  collar  J  to  the  sleeve  C,  thus 
drawing  sleeve  C  out  of  the  clutch,  com- 
pressing the  clutch  spring  and  removing  the 
pressure  from  the  plates.  The  clutch  is 
very  compact,  and  as  its  diameter  is  small 
it  has  only  a  small  moment  of  inertia  and 
docs  not  destroy  the  gear  teeth  in  shifting 
gears. 


The  new  carburetor  is  used  only  on 
models  G,  D  and  H,  the  old  style  car- 
buretor having  been  retained  on  the  run- 
about. The  new  carburetor  has  a  different 
arrangement  of  float  valve,  the  float  A  act- 
ing on  a  ball  valve  B  at  the  bottom  of  the 
float  chamber.  The  connection  of  the  gaso- 
line pipe  to  the  carburetor  is  made  by  a 
union  coupling  C,  the  gasoline  being  forced 
to  flow  through  a  strainer  D  before  it  can 
reach  the  float  chamber.  At  the  bottom  of 
the  connection  to  the  float  chamber  is  a 
settling  chamber,  closed  by  a  cap  E,  which  is 
prevented  from  jarring  off  by  a  coiled 
spring  under  compression  within  the  set- 
tling chamber. 

Between  the  float  chamber  and  the  spray 
nozzle  there  is,  as  before,  a  needle  valve 
F,  which  can  be  controlled  from  the  seat 
by  means  of  an  inclinjed  rod  coming 
through  the  dash,  and  which  connects  to  the 
stem  of  the  valve  by  a  universal  joint.  The 


Sectional  View  of  Franklin  Clutch. 


The  Franklin  Carburetor. 

spray  nozzle  G  is  located  within  a  con- 
tracted passage,  the  entrance  to  which  when 
the  carburetor  is  not  in  action  is  closed  by 
the  disc  H.  The  air  is  taken  in  through 
a  pipe  at  the  side  of  the  cylinders,  and  is 
therefore  slightly  heated.  The  effect  of 
the  disc  H,  which  does  not  leave  its  seat 
until  a  certain  vacuum  has  been  formed  in 
the  carburetor,  is  to  increase  the  suction 
around  the  nozzle  at  slow  engine  speeds, 
thus  doing  away  with  the  necessity  of 
priming  and  allowing  the  engine  to  run  at 
unusually  low  speed.  While  this  valve  H, 
owing  to  its  influence  on  the  suction,  has 
a  tendency  to  keep  the  mixture  constant, 
irrespective  of  engine  speed,  as  an  addi- 
tional means  to  insure  this  end  a  supple- 
mentary air  valve  I  is  this  year  provided, 
which  is  connected  to  the  throttle  valve  J 
by  two  lever  arms  and  a  link.  Both  valves 
are  of  the  butterfly  type  and  both  open  and 
close  together.  These  valves  are  under  the 
control  of  the  engine  governor,  and  also 
that  of  the  throttle  lever  on  the  steering 
wheel.  The  carburetor  is  connected  to  the 
engine  by  means  of  a  brass  tube  secured  to 
the  carburetor  by  a  bolted-on  flange.  Both 
devices,  the  clutch  and  the  carburetor,  show 
that  simplicity  of  design  which  is  character- 
istic of  all  Franklin  machines. 


Palmbla  Carburetor. 

The   Palmbla  Carburetor. 

The    North    Chicago   Machine    Cchb;. 
of  North  Chicago,  111.,  offer  to  the  tr*.* 
carburetor  which  operates  on    a   soukv 
different    principle    to    the    ordinary  y 
When  the  piston  in  the  engine  comae 
to    draw    in    a   charge,    rarefacticm   arc 
diately  takes  place  in  the  body  of  tfce  :. 
buretor,  because  the  intake  air   pass3£' 
closed  by  a  flat  seated  valve  w^hich  is  : 
in  place  by  a  helical  spring  of   deters: 
strength    against    which    the    suction  r 
act.    The    instant    a    sufficient     vacuus 
created,   the   atmospheric   pressure   osj 
of  the  carburetor  forces  the    intake  r. 
open  and  air  rushes  into  the  mixing  c>- 
ber.    The  fuel  nozzle  with  needle  val. 
placed   above  the  air  passage   and  niiii 
chamber.     It  has  a  cone  shaped   cap  ^ 
which  the  fuel  flows  and  the  fuel  rea:; 
the  base  of  the  cone  in  a  very  fine  spray,  i' 
from   there   it    is   drawn    into    the   m:\ 
chamber.     The  vacuum  in  the  body  of  1 
carburetor    is    claimed    to     govern    ar 
matically  the  supply  of  both   the   fuel  ri 
the  air,  the  valve  action,  at  the  entrance 
the  air  passage  literally  following  the  m: 
ments  of  the  piston  in  the  motor.    Coti 
quently,  the  greater  the  speed  of  the  mot 
the  wider  the  valve  is  forced  open  to  : 
mit  the   increased  demand   for  air.      T 
vacuum  around  the  nozzle  remains,  tfccr: 
fore,  fairly  constant,  which  tends  to  in>-^ 
constancy  of  mixture. 


The    Tiley-Pratt    Tire    Pump  aih 
Hub  Attachment. 

A  novel  tire  pump  has  been  placed  upa 
the  market  by  the  Tiley-Pratt  Company.  11 
Essex,  Conn.,  which  enables  the  automo 
bilist  not  only  to  inflate  his  tires  by  en 
gine  power  while  the  car  is  stationary,  bi 
also  to  keep  a  punctured  tire  inflated  whil' 
the  car  is  in  motion.  This  latter  obj« 
is  accomplished  by  connecting  the  tire  pun^ 
to  the  tire  by  means  of  a  special  hub  al 
tachment. 

The  tire  pump,  herewith  illustrated,  is  a( 
the  double  cylinder  type.  The  cylinder! 
are  single  acting  and  are  pivotally  mounted 
Their  lower  ends  are  closed,  the  cji 
inder  cap  forming  a  guide  for  dm 
connecting  rod.  The  two  cranks  arc  $tf 
opposite    or    at    180   degrees,   so   that  tk 
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linders  act  alternately.  When  the  piston 
cither  cylinder  is  in  its  lowest  position 
znospheric  air  flows  into  that  cylinder 
rough  a  small  hole  through  the  cylinder 
all,  which  is  closed  by  the  piston  during 
e  early  part  of  its  compression  stroke, 
s  soon  as  the  air  in  the  cylinder  attains 
certain  pressure  it  opens  a  spring-pressed 
live  and  flows  out  to  the  tire  or  pressure 
sservoir. 

The  pump  is  driven  from  the  engine 
irough  a  chain,  a  free  sprocket  wheel  being 
lotmted  upon  the  pump  shaft,  which  can 
e  fixed  to  the  shaft  by  means  of  a  positive 
law  clutch  actuated  by  meana  of  a  knob 
seated  on  the  dashboard  or  atiy  other 
onvenient  placed  A  coiled  spring  nor- 
cially  holds  the  claw  clutch  out  of  engage- 
aent. 

In  case  of  a  pimcture  the  hub  attach- 
nent,  herewith  shown,  is  put  in  place  on 
he  hub  and  the  pump  is  placed  in  driving 
oiuiection  with  the  engine.  The  pressure 
^uge  on  the  dash  will  then  indicate  what 
pressure  is  maintained  in  the  tire.  This  de- 
ricc  therefore  avoids  the  necessity  of  re- 
>airing  punctures  en  route  or  interchang- 
ng  tubes  on  the  road.  The  hub  attachment 
:onsists  of  a  cap  which  is  screwed  over  the 


Tiley-Pratt  Hub  Attachment. 

hub  in  place  of  the  usual  hub  cap,  and 
locked  by  a  clamping  bolt  On  the  top  of 
this  cap  is  formed  a  circular  flange  which 
is  threaded  on  the  outside  to  receive  a  fit- 
ting forming  part  of  a  conical  revolving 
joint  The  revolving  part  of  this  joint  is 
connected  by  a  rubber  hose  to  the  tire  valve, 


while  the  stationary  part  connects  to  the 
tire  pump. 

The  pump  is  installed  near  the  engine, 
under  the  hood,  in  case  of  a  front  engine, 
or  under  the  seat  in  case  of  an  engine 
located  at  the  middle  of  the  frame.  The 
installation  is  said  to  be  an  easy  matter  that 
can  be  attended  to  by  any  machinist 
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Tiley-Pratt  Tire  Inflator. 


AuTocoiL  Company's  Double  Spring 
Vibrator. 

Autocoil  Company's  Spark  Coil 
Vibrators. 

The  Autocoil  Company,  of  Jersey  City, 
N.  J.,  now  fit  their  ignition  coils  with 
either  the  compound  (hammer  blow)  vi- 
brator or  with  the  new  Lacoste  type  bow 
spring  vibrator.  Both  of  these  vibrators 
are  illustrated  herewith.  In  the  design 
of  coil  vibrators  a  point  to  be  considered 
is  that  the  break  must  occur  as  quickly 
as  possible,  as  this  determines  the  vol- 
ume of  the  spark;  the  vibrator  must  also 
begin  to  act  with  a  small  current  in  the 
primary  winding  of  the  coil,  in  order 
that  the  current  consumption  of  the  coil 
may  be  low.  Both  of  these  considera- 
tions have  evidently  been  applied  in  the 
design  of  the  hammer  blow  coil,  which 
is  the  older  of  the  two  types.  By  re- 
ferring to  the  illustration,  it  will  be  seen 
that  this  vibrator  consists  of  two  flat 
steel  springs  riveted  together  at 
one  end,  and  both  clamped 
down  by  the  screw  C  to  a  metal 
block  which  is  secured  to  the 
coil  box.  The  low  spring  B 
has  secured  to  its  outer  free 
end  a  mushroom  shaped  arma- 
ture D  of  soft  iron,  the  stem  of 
which  extends  through  a  slight- 
ly larger  hole  in  the  spring  A, 
this  spring  being  considerably 
longer  than  spring  B.  The 
spring  A  carries  the  platinum  or 
iridium  contact  point  E,  which 
normally  makes  contact  with 
the  point  of  the  contact  screw 
F,  which  is  carried  in  a  yoke  G 
secured  to  the  coil  box.  Nor- 
_-fe  I  mally  the  two  spring  blades  A 

iJ  and  B  rest  in  contact,  and  the 

point  E  is  pressed  against  the 
point  of  the  contact  screw  F. 
When  a  current  is  sent  through 


the  primary  winding  of  the  coil  the  soft 
iron  wire  core  H  becomes  magnetized  and 
attracts  the  soft  iron  armature  D.  The 
stem  of  this  armature  D  being  somewhat 
longer  than  the  thickness  of  the  blade  A, 
the  armature  has  acquired  a  certain  mo- 
mentum by  the  time  that  its  smaller  head 
strikes  the  blade  A,  and  therefore  deals  the 
latter  a  hammer  blow  which  insures  a 
quick  break  between  the  contacts  points 
E  and  F.  Also,  since  the  armature  B  has 
considerable  mass,  a  comparatively  small 
current  is  sufiicient  to  operate  the  vibrator. 
In  addition  to  giving  sudden  breaks  with 
small  current  consumption,  a  vibrator  is 
sometimes  required  to  vibrat«  very  rap- 
idly, especialy  with  high  speed  motors.  The 
advantages  of  a  rapid  period  of  vibration 
are  that  a  greater  number  of  sparks  are 
produced  in  a  given  period  of  time,  with  a 
consequent  increase  in  the  certainty  of  ig- 
nition. On  the  other  hand,  for  a  certain 
number  of  sparks  per  cycle,  the  time  of 
contact  in  the  primary  circuit  may  be  re- 
duced and  current  economized.  The  bow 
type  vibrator  shown  herewith  was  designed 
specially  with  a  view  to  secure  a  very  high 
rate  of  vibration.  This  vibrator  consists 
of  the  spring  blade  A  of  non-magnetic  ma- 
terial, which  is  clamped  to  the  metal  block 
C  secured  to  the  coil  box.  To  the  spring 
blade  A  is  riveted  another  spring  blade  B 
of  magnetic  material,  slightly  curved  in  the 
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Autocoil  Company's  Hammer  Break 
Vibrator. 

direction  of  its  length,  and  with  the  outer, 
V  pointed  end  resting  against  the  end  of 
blade  A.  The  reason  for  the  high  rate  of 
vibration  secured  with  this  vibrator  is  two- 
fold. In  the  first  place,  the  mass  of  the 
vibrating  member  is  considerably  smaller 
than  usual,  and,  besides,  the  vibrating  mem- 
ber, while  of  approximately  the  same  length 
as  in  other  vibrators,  is  supported  at  both 
ends  instead  of  only  at  one  end,  which 
greatly  reduces  its  period  of  vibration.  The 
spring  B  is  very  much  lighter  than  the 
spring  A,  and  being  the  only  member  of 
magnetic  material  the  vibration  is  practi- 
cally confined  to  it  The  two  vibrators  il- 
lustrated are  identical  in  every  way  except 
as  to  the  construction  of  the  vibrator 
springs. 
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The  Connecticut  Coil  Current  Indi- 
cators and  Coil  Switches. 

The  Connecticut  Telephone  and  Electric 
Company,  Incorporated,  of  Meriden,  Conn., 
have  placed  upon  the  market  a  special  form 
of  indicating  meter,  attached  to  which  is  a 
double  conducting  cord  and  metallic  circuit 
plug,  with  which  it  is  possible  at  any  time 
to  see  just  how  much  current  is  being 
drawn  from  the  ignition  battery.  A  plug 
switch  is  also  required  for  the  test.  In 
order  to  ascertain  the  current  being  drawn 
from  the  battery,  the  running  plug  is  re- 
moved and  a  metallic  plug  secured  to  the 
meter  is  pushed  into  the  jack  from  which 
the  running  plug  has  just  been  removed. 
This  throws  the  instrument  into  circuit  and 
indicates  the  amount  of  current  passing 
through  the  coil,  which  is  an  aid  in  ad- 
justing the  vibrator. 


The  New  1906  Fawkes  Clincher 
Tire. 

The  new  Fawkes  tire,  made  by  the  Mil 
waukee  Rubber  Works  Company,  of  Cud- 
ahy.  Wis.,  fits  the  standard  G  &  J  dinchei 
rim.  This  tire,  which  was  formerly  made 
in  Denver,  consists  of  a  circular  tube,  with 
V-shaped  trusses.  In  the  development  of 
this  tire  numerous  experiments  were  tried 
with  solid  tires  by  cutting  out  triangular, 
square,  round  and  other  shaped  cores,  and 
also  by  different  shaped  tires,  but  tests  al- 
ways showed  serious  defects,  hence  the  idea 
was  abandoned.  The  experiments  showed 
that  the  tire  to  be  successful  must  be  round 
like  a  pneumatic,  but  must  not  have  any 
compressed  air  in  it.  The  inventor  rea- 
soned that  there  is  more  than  enough  rubber 
in  a  solid  tire  to  bear  the  weight  required 
of  it,  hence  if  he  could  put  a  round,  solid 
tire  inside  a  pneumatic  covering  and  cut 
from  the  solid  inside  all  the  rubber  which 
could  be  dispensed  with,  he  would  have  an 
ideal  tire.  It  appeared  to  him  that  the  great- 
est strength  with  the  least  amount  of  rubber 
could  be  secured  by  using  a  V-shaped  core, 
with  the  base  of  the  V  on  the  tread  and  the 
upper  parts  or  prongs  of  the  V  extending 
toward  the  rims,  putting  ribs  every  inch  or 
so  apart  to  connect  the  V  with  the  outside 
covering,  and  give  it  the  necessary  support. 
In  this  way  about  one-half  the  core  could 
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Interior  Core  of  Fawkes  Tire. 

be  cut  away.  The  flexibility  is  provided 
by  the  prongs  of  the  V,  and  it  is  claimed 
that  the  tire  does  not  spread  at  the  base  or 


A  HE  New  Fawkes  Tire. 

tread,  so  that  the  traction  resistance  is  com- 
paratively low. 

The  core  of  the  tire  is  first  molded  with 
the  V  and  the  ribs  are  all  in  one  piece,  then 
a  tube  of  almost  pure  rubber  is  wrapped 
around  the  core;  then  the  fabric;  then  the 
outer  covering  of  Para  rubber;  then  the 
whole  tire  is  put  into  a  mold  and  cured.  In 
the  curing  process  the  tube  of  almost  pure 
rubber  cements  the  core  to  the  fabric  and 
outside  covering,  as  if  they  had  all  been 
molded  together,  it  is  claimed,  and  the  tire 
becomes  one  homogeneous  mass. 

This  tire  differs  from  other  cellular  tires 
in  that  the  truss  is  put  in  the  centre  of  the 
tube,  and  the  superfluous  rubber  is  cut  out 
next  the  covering.  The  space  between  the 
prongs  of  the  V  is  open  all  around  the  tire, 
leaving  about  one-half  the  inside  of  the  tire 
open  space  to  insure  sufficient  resiliency. 


The  Godshalk  Shock  Absorber. 


The  Godshalk  Universal  Shock 
Absorber. 

The  shock  absorber  manufactured  by 
E.  H.  Godshalk  &  Co.,  of  Twenty-third 
and  Hamilton  streets,  Philadelphia,  is  of 
the  type  in  which  the  spring  motion  is 
dampened  by  the  friction  of  metal  seg- 
ments against  a  drum  bolted  to  the  ve- 
hicle frame,  the  segments  being  provided 
with  arms,  the  outer  ends  of  which  are 
joined  together  and  connected  by  a  link 
to  the  spring  plate  or  axle.  The  special 
feature  of  this  construction  is  that  the 
pivot  joints  of  the  link  are  arranged  to 
give  a  universal  joint  effect,  so  that  no 
part  of  the  absorber  will  be  strained  by 
the  side  sway  of  the  body  in  turning,  etc. 
The  friction  segments  are  self  adjusting 
for  wear. 


The  "American**  Shock  Absorber. 

A.  G.  Spalding  &  Brothers,  of  3  \Y«a 
Forty-second  street,  New  York  dty,  haails 
a  shock  ab§orber  based  on  the  pneuoBSE 
principle,  two  views  of  which  are  shon 
herewith.  It  consists  of  a  bronze  cyliakr 
hinged  to  a  stud  secure<t'  to  the  spring  cap, 
which  contains  a  plug  piston  the  rod  cf 
which  is  pivotally  secured  to  the  vehsd 
frame.  The  cylinder  is  made  open  at  os 
end  only,  and  this  end  is  closed  by  a  cf 
through  which  the  piston  rod  passes,  a  ti^ 
joint  being  secured  by  means  of  a  stufef 
box.  The  piston  rod  has  a  hole  drilki 
through  its  entire  length,  closed  at  the  oppc 
end  with  a  screw  plug,  and  has  also  a  n- 
dial  hole  just  above  the  piston,  so  that  be 
ends  of  the  cylinder  are  continuoBslT  x 
communication  with  each  other.  The  nia- 
der  is  filled  with  oil,  which  flows  fromcr 
end  of  the  cylinder  to  the  other,  ihrcss 
the  communicating  passage  in  the  pisoc 
when  the  springs  compress  and  diste^ 
Owing  to  the  resistance  to  the  flow  of  ± 
liquid  through  the  small  passage,  aD  Ta- 
lent jars  and  rebounds  of  the  springs » 
absorbed  by  the  device.  It  is  claimed  c 
this  device  that  once  adjusted  it  rena 
so,  that  it  increases  the  life  of  tires  ai 
prevents  breaking  of  the  springs. 
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The  American  Shock  Absokbcs. 

New  Tire  Company  Formed. 

The    Salisbury   Tire    Company  has 
entered    the    field,    with    headquartcrr  - 
Owosso,  Mich.     The  company  will  asi' 
facture  a  tire  made  of  viscolizcd  elk  sb 
with  canvas  lining  and  steel  riveted  trni  1 
prevent  skidding.     The  product  is  ibf  -- 
vention  of  D.  W.  Salisbury.     The  oar 
of  the  company  are :  D.  W.  Salisbur>'.  pf^ 
dent;  D.  P.  Walfron,  vice  president;  K 
Steele,  secretary  and  treasurer,  and  A  " 
Caldwell,  sales  manager.    The  cofnfw'  • 
capitalized  at  $ioo,ooa 
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Automobile  Radiators. 

Paper  read  by  F.  Edgar  Bennett  before  the  Institu- 
n  of  Mechanical  Engineers.  London,  on  January  8, 

6.) 

The  necessity  for  coolers  arises  from  the 
ct  that  air  cooling  becomes  impracticable 
ith  any  but  small  cylinders,  even  with 
reed  draught.  Water  jacketing  had  to  be 
lopted  and  means  found  to  cool  the  water 
ficiently.  The  following  divisions  embrace 
most  every  known  type  of  cooler: 

1.  In  which  a  tube  or  tubes  carry  the 
ater  and  air  circulates  outside:  (a)  Coil 
idiator,  with  or  without  gills  or  fins  con- 
sting  of  one  or  more  tubes,  the  tubes  either 
it,  rotmd,  or  irregular  section;  (6)  a  top 
id  bottom  or  two  side  water  tanks  or  main 
pes  between  which  tubes  pass. 

2.  In  which  tubes  form  the  air  passages 
id  water  circulates  around  them :  (a)  The 
Dneycomb  (various  t3rpes) ;  (6)  tubular 
tube  plate  back  and  front). 

3.  Diaphragm,  in  which  a  plate  increases 
le  length  of  travel  of  the  water. 

4-  Series  of  plates  connected  to  distribut- 
ig  and  collecting  boxes  (water  tanks)  at 
ich  end. 

5.  Series  of  plates  interconnected  by  a 
,rstem  of  washers.  Example:  The  Fouche 
tid  Lanchester  radiators. 

6.  Rotary.  Driven  either  mechanically  or 
y  means  of  the  water  pressure. 

FLANGED    RADIATORS. 

The  gilled  tube  radiator  in  its  various 
>rms  is,  on  the  whole,  the  most  generally 
sed  at  the  present  time.  At  first  it  had  the 
eld  almost  to  itself,  the  designers  of  cars 
eing  apparently  too  busy  rectifying  me- 
hanical  faults  to  bother  about  radiators. 
^her<i  was  really  no  reason  why  fhey 
houltt  do  so,  the  coiled  gilled  tube  as  then 
sed  being  a  most  efficient  cooler.  Inde- 
endent  water  tanks  were  general.     Down 

0  1901-2  there  was  little  change.  The 
dvent  of  the  Mercedes  radiator  (honey- 
omb)  caused  many  manufacturers  to  dis- 
ard  the  gilled  tube  in  its  favor.  The  gilled 
ube  radiator  is  now  almost  always  sur- 
ounded  by  a  case;  in  France  it  is  called 

1  cloisonne  radiator.  In  some  cases  wire 
s  wound  round  instead  of  gills,  as  in  the 
iCitchen  and  Clarkson  radiators;  in  others 
I  strip  of  metal,  first  corrugated,  is  wound 
jn  the  tubes.  Another  form  is  that  in 
«rhich  the  gills  themselves  form  the  tubes, 
the  collar  of  one  being  slipped  into  the 
next,  and  the  whole  dipped  in  solder. 

Loyal's  multi-tubular  radiator  consists  of 
a  number  of  small  tubes  in  a  row  with 
large  gills  passing  over  the  whole  series. 
Smaller  or  flattened  tubes  have  greater  ef- 
ficiency, because  there  is  no  appreciable  core 
of  water  in  the  tube. 

Radiators  have  been  made  with  hollow 
gills  and  also  fitted  with  deflecting  dia- 
phragms to  spread  the  water  over  the  whole 
surface.    The  author  made  a  condenser  on 


this  principle  some  three  years  back,  and 
undoubtedly  the  type  is  efficient,  but  it  is  a 
very  old  idea;  in  fact,  it  may  be  said  in 
passing  that  heat  transference  apparatus  has 
been  almost  done  to  death  as  far  as  really 
new  ideas  are  concerned. 

The  methods  of  attaching  the  gills  vary. 
The  following  are  the  most  usual :  (i)  Tin- 
ning the  tube  and  gills  and  subsequently 
sweating  them  together;  (2)  soldering  on 
without  tinning  previously;  (3)  relying  on 
mere  contact  of  the  collars;  (4)  introduc- 
ing the  collar  of  one  gill  into  the  next,  form- 
ing thus  a  wedge  contact  (Proctor*s  patent, 
undoubtedly  a  very  neat  method)  ;  (5)  mak- 
ing the  gills  continuous,  so  that  they  are 
mutually  supporting.  (It  is  found  that  suf- 
ficient contact  is  secured  to  enable  solder  to 
be  dispensed  with.) 

The  usual  allowance  of  gilled  tube  per 
horse  power  is  about  3  square  feet  surface 
with  a  fan  and  twice  that  amount  without. 
The  gill  surface  should  be  at  least  four 
times,  but  not  more  than  six  times  the  tube 
surface,  as  the  receptive  is  far  in  excess  of 
the  emissive  capacity  of  the  tube  under  the 
conditions  in  which  radiators  work.  The 
Begbie-Audin  radiator  is  the  old  Loyal  type, 
but  with  flattened  tubes.  The  Aster  radiator 
has  flattened  tubes  with  the  gills  right 
across  the  radiator,  and  notched  out  to  give 
the  appearance  of  a  Loyal.  Another  form 
similar  to  the  above  is  the  Rolls-Royce 
radiator,  with  about  one  quarter  inch  ver- 
tical tubes  and  horizontal  plates  not  notched 
out.  Other  firms  have  adopted  this  form  of 
construction. 

Another  flattened  tube  construction  is  the 
Albany  radiator,  in  which  the  gills  are  not 
placed  over  the  tubes,  but  between  them. 
The  space  between  the  tubes  should  be  at 
least  four  times  the  water  space,  which 
should  not  be  more  than  one-sixteenth  inch 
and  as  low  as  one-thirty-second  inch.  The 
Burdon  radiator  has  V  tubes,  vertical,  with 
the  edges  set  to  the  front.  Means  are  pro- 
vided for  introducing  a  draught  to  the  back 
of  the  V,  which  precaution  is  quite  necessa- 
ry. The  Daimler  cooler  is  very  efficient  and 
distinctive.  It  is  a  vertical  gilled  tube  radia- 
tor with  aluminum  removable  top  and  bot- 
tom boxes,  and  was  originally  made  with 
horizontal  tubes  and  end  boxes  with  baffles. 
The  vertical  form  assists  natural  circulation. 
The  Siddeley  radiator  struck  the  author  as 
being  well  thought  out.  The  tubes  are 
three-eighth  inch,  and  pass  horizontally 
across  the  radiator,  being  connected  by 
small  U  bends.  This  is  undoubtedly  a  most 
efficient  radiator.  The  Brotherhood  radiator 
has  three-eighth  inch  tubes  vertically  ar- 
ranged with  continuous  aluminum  gills. 
This  is  also  most  efficient.  The  Apprin 
tube  is  corrugated  circumferentially,  and  is 
the  same  as  was  used  by  the  author's  firm 
for  other  heat  exchange  apparatus.  It  can 
only  be  utilized  effectively  in  a  vertical  posi- 
tion, and  does  not  appear  to  be  sui)erior  to 
ordinary  gilled  tube. 

VOLATILE   LIQUID  SYSTEM. 

A  radiator  has  recently  been  constructed 
which  depends  upon  an  old  principle,  viz.. 


utilizing  the  latent  heat  of  a  very  volatile 
liquid,  such  as  ether,  to  transfer  the  heat  of 
the  water  to  the  cooling  tubes.  There  is  no 
top  water  tank;  the  tubes  are  screwed  into 
and  partly  immersed  in  a  bottom  water 
tank  and  are  sealed,  and  the  air  is  exhausted 
after  the  tubes  are  partly  filled  with  the 
volatile  spirit.  The  spirit  is  evaporated  by 
the  water  and  condensed  by  the  air  cooled 
tubes.  It  is  obvious  that  a  good  quantity 
of  heat  passes  along  each  tube  from  the  tank 
and  is  dissipated  by  the  gills,  and  the  au- 
thor thinks  this  is  the  principal  cause  of  the 
efficiency  of  the  apparatus. 

The  Rothwell  car,  using  thermo-siphon 
circulation,  has  a  radiator  consisting  of  top 
and  bottom  tanks  connected  by  small  coils 
about  three-quarter  inch  over  and  of  one- 
quarter  inch  copper  pipe — a  similar  con- 
struction to  Kircaldy's  Compactum  con- 
denser. Undoubtedly  this  would  be  most 
efficient,  but  the  coils  appeared  to  be  too 
closely  packed ;  in  fact,  looking  at  the  front 
of  the  radiator  one  wondered  how  the  air 
passed  through  at  all.  But  the  shape  of  the 
coils  undoubtedly  reduces  the  friction  of  the 
air  in  its  passage. 

Devices  for  breaking  up  the  core  of  water 
in  vertical  tube  radiators  are  only  to  a  small 
extent  used.  They  include:  (i)  Knotted 
wire ;  (2)  a  twisted  piece  of  metal ;  (3)  an 
internal  displacement  tube  with  wire  wound 
on,  leaving  an  annular  concentric  space ;  (4) 
a  Field  tube,  Wheeler  condenser  style  (the 
water  passes  down  the  iner  tube  and  then 
up  the  annulus)  ;  (5)  an  inner  tube  through 
which  air  passes;  this  is  undoubtedly  the 
most  practical. 

THE  CELLULAR  RADIATOR. 

The  honeycomb  or  cellular  radiator  is  size 
for  size  most  efficient;  in  fact  sometimes 
too  efficient.  As  it  was  originally  made  the 
tubes  were  fitted  into  tube  plates,  but  after- 
ward other  methods  were  introduced,  i.  e., 
separating  the  tubes  by  a  wire  mesh,  ex- 
panding the  ends,  fluting  them  in  the  centre, 
etc.  A  "block"  of  tubes  is  assembled  and 
dipped  in  a  solder  bath,  the  casing  being 
afterward  added.  The  usual  sizes  of  tubes 
are  one-quarter  inch  square,  three-eighth 
inch  square,  and  equivalent  sizes  in  other 
shapes — triangular,  hexagonal,  etc.  The 
water  either  passes  between  the  tubes  vertic- 
ally or  is  made  to  travel  in  a  zigzag  or  sin- 
uous path  by  baffles.  Square  tubes  are 
placed  diagonally,  horizontally  or  dodged. 
The  former  is  the  best.  The  water  spaces 
are  irregular  in  some  forms,  but  the  average 
varies  from  one-thirty-second  inch  to  one- 
sixteenth  inch,  generally  the  former.  A  fan 
is  fitted  behind  the  radiator  or  in  the 
engine  flywheel,  usually  the  former.  It  was 
at  first  commonly  fixed  to  the  radiator  by  a 
bolt  passing  through,  but  is  now  usually  at- 
tached to  a  bracket  on  the  engine.  Driving 
is  by  a  belt  or  chain.  Chain  driving  is  pref- 
erable. Fans  are  almost  all  of  two  types,  of 
which  the  first  largely  predominates — pro- 
peller and  centrifugal — and  answers  the 
same  purpose  to  an  extent  as  the  old  water 
tank.  When  a  belt  driven  fan  is  used  over- 
heating may  often   be   traced   to   slipping. 
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At  the  moment  a  honeycomb  radiator,  gen- 
erally speaking,  helps  to  sell  a  car.  Thus 
imitation  honeycombs  are  much  in  evidence. 
There  is  no  doubt  that  the  gills  of  tinned 
tube  radiators  do  losfe  shape.  The  author 
has  designed  a  grid  which  exactly  simulates 
the  honeycomb  appearance,  and  which  is 
fixed  on  the  gilled  tube.  Another  form  is  a 
manipulation  of  the  gills  themselves  and 
addition  of  strips  to  give  the  same  result, 
and  was  to  be  seen  at  the  recent  Olympia 
Show.  The  thickness  of  honeycomb  tubes 
varies  from  0.006  inch  to  0.012  inch.  They 
have  to  be  made  of  best  brass;  both  solid 
and  Triblet  drawn  qualities  are  used.  Cop- 
ptT  "shells"  have  been  drawn,  but  are  not 
very  satisfactory,  and  are  expensive.  The 
thickness  of  honeycomb  tubes  within  the 
limits  specified  has  very  little  eflFect  on " 
efficiency. 

CORRUGATED  RADIATORS. 

The  radiators  of  Type  4  are  principally 
represented  by  corrugated  or  flat  plates 
either  rebated  or  with  intermediate  strips  to 
form  the  waterway.  This  type  can  be  made  to 
simulate  the  honeycomb  appearance  without 
its  cost,  and  is  very  little  if  at  all  less  effi- 
cient than  that  type.  The  plates  are  almost 
always  fixed  vertically,  either  adjacent  plates 
being  drawn  together  and  folded  and  sold- 
ered, or  distance  pieces  inserted  and  sold- 
ered to  each  plate.  Very  thin  plates  have 
been  used,  as  thin  as  0.005  inch.  A  strong 
form  is  made  by  forming  flat  corrugations 
out  of  the  strip  of  metal  in  such  a  manner 
as  to  give  a  "square  tube"  honeycomb  ap- 
pearance when  the  plates  are  placed  to- 
gether in  series.  The  Lanchester  and  Fou- 
che  radiators  belong  to  the  type  in  which  a 
series  of  flat  tubes  of  cellular  form  are  con- 
nected together  by  washers.  The  water 
passes  through  the  centre  of  the  washers. 
The  water  tank  is  incorporated  in  the  same 
manner  in  the  Lanchester  radiator.  A  bolt 
or  perforated  tube  may  be  used  to  hold  the 
tubes  together  or  the  whole  may  be  soldered. 

CIRCULATION. 

Circulation  of  cooling  water  is  by  three 
methods:  (i)  Pump;  (2)  convection  (ther- 
mo-siphon) ;  (3)  revolving  the  cooler  itself. 
Rotary  radiators  find  little  favor.  A  very 
ingenious  one  was  shown  at  the  Agricultu- 
ral Hall  early  this  year.  The  water  entered 
an4  left  through  trunnion  joints.  The 
centre  of  the  radiator  was  in  the  form  of 
a  fan  with  hollow  blades.  The  water  was 
driven  down  one  set  of  blades  and  returned 
up  the  other  set,  which  was  inclined  rear- 
wardly.  The  water  also  passed  through  a 
honeycomb  ring  casing.  The  fan  drove  the 
air  through  the  honeycomb.  The  Cannstatt 
Daimler  cars  in  1896  had  the  water  intro- 
duced into  a  channeled  flywheel,  from  which 
it  was  driven  into  a  pipe  by  centrifugal 
force  and  so  to  the  storage  tank.  A  system 
of  flat  revolving  plates  has  been  thought 
out,  but  not  been  used  to  any  large  extent. 

PUMPS. 

A  few  words  concerning  pumps  may  not 

be  out  of  place.     There  are  four  principal 

•^es    used.      Popularity    is    in    the    order 

^ed:  (i)  Centrifugal  and  propeller;  (2) 


gear;  (3)  eccentric;  (4)  reciprocating,  and 
(S)  semi-rotary  (very  little  used). 

The  gear  pump  is  not  so  popular  as  at 
one  time.  It  is  subject  to  a  great  loss  of 
efficiency  due  to  wear,  and  then  becomes 
noisy.  The  Albany  pump  takes  advantage 
of  the  notion  of  cutting  grooves  in  pump 
buckets,  long  practiced;  grooves  being  cut 
in  the  tops  of  the  teeth  and  down  the  sides. 
Water  fills  these  spaces  and  forms  cushions. 
It  is  undoubtedly  a  great  improvement. 
Gear  pumps  made  by  the  author's  firm  have 
outside  driving  wheels  of  steel,  and  the  in- 
ner wheels  are  four  toothed.  Reducing  the 
number  of  teeth  gives  a  similar  result  to  the 
Albany  method.  There  is  a  greater  body  of 
water  in  each  space,  and  the  leakage  is 
greatly  reduced.  Gear  pumps  do  not  per- 
mit of  thermo-siphon  circulation  if  they 
break  down,  unless  a  by-pass  (opened  and 
closed  at  will)  is  fitted. 

Centrifugal  piunps  do  not  possess  the 
above  defect.  They  work  very  silently,  and 
can  be  designed  to  perform  their  work  in  a 
very  efficient  manner.  Moreover,  they  do 
not,  like  the  gear  pumps,  wear  to  any  ex- 
tent and  lose  efficiency.  The  type  of  pump 
should  be  chosen  which  will  best  suit  the 
radiator.  Where  the  passages  are  long  and 
tortuous  and  of  restricted  section  a  gear 
pump  of  improved  form  is  calculated  to  give 
the  best  results.  Otherwise  the  centrifugal 
seems  the  most  desirable  form.  The  author 
was  glad  to  note  at  Olympia  an  increased 
nimiber  of  pumps  positively  driven,  cither 
by  spur  gear  or  chain.  The  thermo-siphon 
system  is  coming  largely  into  favor.  More 
surface  is  needed  and  a  good  quantity  of 
water  must  be  carried  above  the  engine,  but 
these  requirements  are  easily  fulfilled.  It 
is  no  trouble,  neither  does  it  cost  anything, 
to  put  a  gallon  of  water  in  the  radiator 
every  day  or  so.  There  should  be  a  good 
body  of  water  above  the  engine.  Pipes 
should  be  of  ample  diameter. 

CONNECTIONS  AND  BRACKETS. 

In  thermo-siphon  systems  these  should  be 
of  ample  size,  and  should  increase  toward 
the  radiator.  Air  locks  should  be  carefully 
avoided  and  expansion  carefully  guarded 
against  by  rubber  connections  or  bends. 
With  pump  circulation  the  diameter  of  the 
pipes  should  not  be  less  than  the  ptmip  suc- 
tion and  delivery.  A  tap  or  plug  should  be 
fixed  at  the  lowest  point  in  the  system  to  • 
drain  it  out  in  cold  weather. 

These  are  usually  riveted  to  the  sides  of 
the  radiator,  generaly  outside,  but  some- 
times inside.  The  Spyker  cars  have  ball 
joint  brackets  designed  to  neutralize  vibra- 
tion and  frame  distortion.  Others  have 
simple  hinges  which  are  almost  as  cflFective. 
All  the  above  remarks  apply  to  radiators 
fixed  in  front  of  the  bonnet. 

FILLERS. 

These  are  made  in  a  great  variety  of  sires 
and  styles  from  about  i  inch  to  3  inches  in 
diameter,  and  in  height  from  half  an  inch 
to  over  4  inches.  Two  inches  diameter  by 
2}/^  inches  high  is  a  good  mean.  A  very 
ingenious  filler  is  that  used  on  Panhard 
cars.    A  centre  spindle  operates  rods  held 
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in  position  by  springs.  These  rods 
with  a  ring  in  the  filler  body,  and  the 
ing  of  a  knob  on  the  centre  rod  witbdni 
them  and  allows  the  cap  to  be  remne 
Vulcanite  and  woodite  caps,  generally  iai 
and  with  metal  screws,  find  some  im 
The  author  noted  at  the  recent  show  isa- 
filler  caps  with  about  three-quarten  of  1 
inch  of  fine  thread — too  much  altogctkr 
Only  a  few  threads  are  necessary,  and  tla 
not  finer  than  about  eleven  to  i  inch.  Tk 
filler  in  the  Siddeley  racer  is  oUoag.; 
has  two  wing  nuts  for  quickly  relcasisi 
cap.  The  De  Dietrich  cap  is  grooved; 
fitted  with  a  wire,  which  has  a  lot  0^  pit 
and  is  attached  to  a  lug  at  the  back.  Tk 
holds  the  cap  when  it  is  unscrewed.  It  5 
neat  device. 

INCRUSTATION. 

This  can  be  avoided  by  using  a  scak  rr 
moving  fluid.  There  is  no  doubt  that 
diators  of  the  coil  type  often  beoooe  e^ 
crusted  and  thus  lose  efficiency.  Hoo^ 
comb  radiators  have  been  taken  to  jm 
after  a  year's  use,  and  found  ikncMa 
clean  inside  as  when  they  were  first  ^ 
together.  When  scale  renxyving  fiuidss 
employed  the  radiator  shoold  be  wdai 
down  occasionally  to  remove  the  flaka< 
lime,  etc.,  which  accumulate.  Oil  grotf 
reduces  efficiency,  and  should  be  axci 
excluded.  Weak  hydro-chloric  add,  ssi  h 
per  cent,  will  to  a  great  extent  rem 
scale  if  left  a  while  in  the  radiator,  tet 
should  be  well  washed  out  afterward  f« 
an  alkaline  solution. 

Like  many  other  things  in  a  motor  cjl 
the  radiator  is  a  compromise.  Even  6t  b* 
radiators  sometimes  get  overhot;  lhui> 
diators  have  to  be  designed  to  eflFectivdya* 
the  jacket  water  under  exceptional  wot 
tions,  with  the  result  that  the  water  i5,  ca 
erally  speaking,  returned  to  the  engim^ 
cold.  When  the  temperature  is  maintiia! 
at  ^n  unnecessarily  low  degree  to  sa«  '^ 
a  gallon  of  water  a  day  at  the  expcc5t! 
loss  of  power  due  to  that  required  b>  i 
fan,  the  conditions  are  certainly  not  i<^ 

ANGLE  OF  THE  TUBES. 

It  has  been  found  that  the  angle  0:  * 
radiator  tubes  to  the  wind  affects  tb«r' 
of  air.  Messrs.  Grouville  and  ArquemV-i 
have  experimented,  and  find  that  tbf  « 
coming  angle  should  be  about  30  dc^ 
and  the  outgoing  about  7  degrees.  C**^ 
study  at  the  recent  Olympia  Show  rt% 
the  fact  that  there  will  be  more  can  s-^ 
this  year  with  honeycomb  radiators  ^ 
ever  before.  The  Argyll  output  alone  mt^ 
the  scale  down,  while  the  Cement  firx ' 
instance  only  one,  has  this  year  adopcrd  a 
Liotard  honeycomb  in  place  of  gill  •'■ 
The  Coventry  tendency  is  strongly  to^r 
gilled  tube,  generally  vertically  fixed,  ioi"^ 
ing  the  Daimler  lead.  There  are  more  *^ 
zontal  tube  radiators  to  be  seen  wit<:  ^ 
tubes  made  good  into  side  tanks  which* 
fitted  with  circulation  partitions.  Ab-J 
others  the  Napier  and  Brotherhood 
have  back  tanks  fitted  to  increase  the  rM 
capacity. 

The  fall  of  temperature  in  a  rmdir* 
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ally  from  30°  to  50**  Fahr.  The  amount 
water  passed  through  per  horse  power 
ies  er^nerally  from  about  10  to  15  gal- 
s  per  hour.  The  proportion  of  heat 
zn  up  by  the  jacket  is  usually  25  to  35 
cent,  of  the  total  available. 
'he  ideal  radiator  will  (i)  present  the 
t  possible  resistance  to  the  air — (a)  hori- 
itally,  (6)  vertically;  (2)  be  as  simple  as 
sible  ;  (3)  have  the  least  possible  number 
soldered  joints;  (4)  be  that  in  which  the 
:atest  quantity  of  water  passes  a  given 
>t  in  the  shortest  time,  and  at  the  same 
^e ;  (5)  will  not  overwork  the  pump; 
)  have  no  air  pockets  whatever;  (7) 
figh  the  least  consistent  with  strength; 
)  be  so  constructed  as  to  give  readily 
thoiit  leakage  under  frame  strains  and  vi- 
ation. — The  Autocar. 


The  Cinogene. 

In  the  recent  competition  for  automatic 
otor  starters  organized  under  the  aus- 
ces  of  the  French  Academy  of  Sports,  the 
rst  prize  was  divided  between  the  Mors 
rm,  of  Paris,  and  Marence  Isnard,  No. 
S  Avenue  Alsace-Lorraine,  Grenoble,  the 
e vices  entered  by  these  two  competitors 
eing  considered  equally  meritorious  by 
ic  prize  jury.  The  device  of  Isnard  is 
ailed  the  Cinogene,  and  is  operated  by 
leans  of  carbonic  acid  gas  derived  from 
iquid  carbonic  acid  carried  in  a  steel  bottle 
t  the  side  of  the  driver's  seat,  under  a 
pressure  of  about  800  pounds  a  square  inch. 
V  two-way  valve,  placed  convenient  to  the 
I  river's  seat,  when  opened,  admits  the  car- 
>onic  acid  gas  to  a  long  cylinder  placed 
ransversely  at  the  front  of  the  car.  This 
:ylinder  contains  a  piston  of  the  leather 
:up  type  secured  to  a  rack  which  is  pro- 
vided at  its  opposite  end,  with  a  guide  fit- 
ting in  the  cylinder.  The  rack  is  in  mesh 
with  a  spur  pinion  mounted  upon  an  ex- 
tension of  the  motor  shaft,  and  adapted  to 
drive  the  motor  shaft  through  a  pawl  and 
ratchet  device.  When  the  driver  admits 
carbonic  acid  gas  to  the  cylinder,  the  pis- 
ton is  moved  farther  into  the  cylinder  by 


the  pressure  of  the  gas,  and  the  motor  is 
thereby  started.  As  soon  as  the  speed  of 
the  motor  exceeds  that  of  the  starting 
pinion,  it  runs  ahead  of  the  starting  device. 
The  driver  then  closes  the  communication 
between  the  steel  bottle  and  the  cylinder 
and  at  the  same  time  automatically  opens 
the  cylinder  to  the  atmosphere,  allowing 
the  gas  in  the  cylinder  to  escape.  The 
piston  and  the  rack  are  then  drawn  back 
to  their  original  position  by  means  of  a 
coiled  spring  contained  in  a  metal  tube  be- 
low the  starting  cylinder  and  connected  to 
the  rack  by  means  of  a  steel  cable  and  an 
arm  extending  downward  from  the  rack. 
It  is  claimed  that  a  kilogram  of  liquid  car- 
bonic acid,  which  can  be  purchased  at  15 
cents,  is  sufficient  for  starting  a  four  cylin- 
der, 35  h.  p.  motor  ioo  times.  With  the 
starting  device  are  furnished  two  bottles 
containing  400  litres  of  carbonic  acid  and  a 
special  union  permitting  of  refilling  these 
bottles  from  the  10  and  20  kilogram  reser- 
voirs, which  can  be  bought  in  the  market 


A  Toggle  Action   Automatic   Inlet 
Valve. 

Self-acting  induction  valves  of  internal 
combusion  engines,  as  heretofore  employed, 
require  a  greater  suction  to  keep  them  open 
than  to  move  them  from  their  seats,  and 
are  consequently  liable  to  flutter  on  their 
seats  during  the  suction  stroke,  causing  con- 
siderable noise,  and  interfering  with  the 
regular  flow  of  the  gaseous  mixture,  there- 
by preventing  the  proper  charge  from  be- 
ing drawn  through.  To  overcome  this  de- 
fect the  Wolseley  Tool  and  Motorcar  Com- 
pany, of  Birmingham,  have  recently  taken 
out  a  British  patent  on  a  valve  construction, 
in  which  the  spring  pressure  drawing  the 
valve  toward  its  seat  is  less  when  the  valve 
is  open  than  when  it  is  closed.  Referring 
to  the  drawing,  the  lower  or  inner  ends 
of  two  levers.  A,  are  pivoted  respectively 
at  fixed  points  of  the  valve  seating,  B, 
which  are  at  opposite  sides  of  the  stem, 
C  of  the  valve,  C  The  upper  ends  of 
these  levers  are  respectively  connected  with 
opposite  ends  of  a  coiled  spring,  D,  which 
tends  to  draw  the  levers  towards  one  an- 
other. Each  lever,  A,  is  connected  by 
means  of  a  pair  of  links,  a,  with  the  upper 
or  outer  end  of  the  valve  stem,  C,  the 
connection   forming  a   toggle   point.     The 
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Toggle  Joint  Inlet  Valve. 

tension  of  the  spring,  D,  tending  to  draw 
the  levers.  A,  towards  one  another,  tends 
also  to  press  upwards  or  outwards  the 
valve  stem,  C\  and  to  hold  the  valve 
closed,  or  to  close  it  if  open.  Immediately 
the  suction  causes  the  valve  to  open  the 
ends  of  the  links,  a,  connected  with  the 
valve  stem  are  drawn  inwards,  opening 
out  the  levers,  A,  against  the  tension  of 
the  spring.  The  increasing  angle  which  the 
links  make  as  the  valve  opens  lessens  the 
leverage  through  which  the  force  of  the 
spring  is  transmitted  to  the  valve,  so  that 
the  further  the  valve  opens  the  less  will  be 
the  tendency  of  the  spring  to  close  it, 
though,  of  course,  the  effective  force  of 
the  spring  upon  the  valve  will  always  be 
such  as  to  insure  the  closing  of  the  valve 
with  the  required  quickness  when  the  suc- 
tion ceases.  The  extent  of  opening  of  the 
valve  is  limited  by  the  shoulder  of  the 
cap,  b,  of  the  valve  stem,  C,  coming  against 
a  pad,  c,  at  the  outer  end  of  the  guide,  d. 
The  inner  ends  of  the  levers.  A,  are  shown 
as  fulcrummed  between  lugs,  e,  which  pro- 
ject from  a  ring,  E.  This  ring  fits  around 
the  guide,  d,  and  abuts  against  a  shoulder, 
(f ,  and  is  held  by  a  ring.  f. 
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Skktch  of  Cinogene  Motor  Starter. 


New  ^erpollet  Features. 

Serpollet,  the  apostle  of  steam,  as  the 
French  call  him,  has  introduced  some  rather 
important  changes  in  the  design  of  his 
models  for  1906.  The  motor  has  been  en- 
tirely redesigned,  with  the  object  of  insur- 
ing greater  steam  economy,  to  prevent  loss 
of  oil  and  to  secure  greater  durability  of 
the  wearing  surfaces.  The  cylinders  are 
now  made  double  acting,  whereby  their 
temperature  is  kept  more  nearly  uniform, 
and  the  loss  by  radiation  is  reduced.  In  the 
old  motor  the  projection  of  the  emulsion 
of  oil  and  water  carried  in  the  crank  cham- 
ber onto  the  cylinder  walls  resulted  in  a 
cooling  of  these  walls  at  each  return  stroke, 
which  was  very  detrimental  to  the  steam 
economy.  On  the  other  han^l,  in  spite  of  all 
possible  precautions,  the  piston  packing 
rings  would,  in  the  course  of  time,  begin  to 
leak,  and  steam  would  pass  by  the  pistons 
into  the  crank  chamber  bringing  all  the 
parts  contained  therein  to  a  high  tempera- 
ture, so  that  the  oil  in  the  crank  chamber 
would  occasionally  boil  and  rapidly  disap- 
pear. 

In  the  new  motor  the  cylinders  are  en- 
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New  Serfollet  Double  Acting  Engine. 


tirely  separated  from  the  crank  chamber, 
and  their  heat  can  no  longer  be  transmitted 
to  the  latter.  The  crank  chamber  itself 
forms  a  hermetically  closed  chamber,  well 
isolated,  in  which  the  oil  remains  at  a  nor- 


sure  a  steam  tight  joint.  The  stuffing  box 
is  accessible  through  an  opening  in  the  side 
of  the  casing,  and  as  prepared  packing  rings 
are  used  the  renewal  of  the  packing  can  be 
attended    to    by    almost    anyone.      A  two 


Serpollet  Proportionate  Feed  System. 


mal  temperature.  One  gallon  of  oil  is  now 
said  to  be  sufficient  for  crank  chamber  lu- 
brication for  a  distance  of  i.ooo  miles.  It 
may  be  added  that  the  valve  motion  has 
been  improved  so  as  to  admit  of  a  much 
greater  expansion  of  the  steam,  the  smallest 
cut-off  being  20  per  cent.  It  is  claimed  that 
an  increase  in  steam  economy  of  33  per  cent, 
has  been  shown  in  actual  tests  with  this  mo- 
tor on  vehicles  furnished  by  the  Paris, 
Lyons  and  Mediterranean  Railroad.  The 
bearing  surface  of  the  crank  journals  and 
crank  pins  and  the  diameter  of  the  crank 
shaft  have  been  increased  considerably. 

As  will  be  seen  from  the  drawing,  the 
motor  is  still  fitted  with  poppet  valves.  The 
cylinders  are  set  away  from  the  crank  cham- 
ber by  the  crosshead  guide,  which  is  of 
cylindrical  section,  the  crosshead  itself 
being  in  the  form  of  a  trunk  piston. 

The  new  design  of  motor  necessitates  the 
use  of  stuffing  boxes,  but  only  on  the  piston 
rods.  A  special  form  of  stuffing  box  has 
been  designed,  which  provides  a  long  guide 
for  the  piston  rod  inside  the  packing,  so 
that  the  guide  alone  almost  suffices  to  in- 


months'  test  is  said  to  have  shown  no  need 
for  renewing  the  packing. 

The  fuel  and  water  feed  is  accomplished 
in  the  Serpollet  vehicle  by  a  device  known 
as  the  "petit  cheval,"  which  is  placed  in  a 
closed  box  at  the  side  of  the  vehicle  frame. 
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This  device  consists  of  two  pumps,  or 
the  water  and  the  other  for  the  fuc 
delivery  of  which  is  ordinarily  propor^a 
but  can  nevertheless  be  diflFercntly  adj 
in  order  to  allow  for  different  grades  cti 
employed.  The  "petit  cheval"  operates  d 
the  pressure  lubricator  by  which  oil  b 
troduced  into  the  live  steam,  the  feed  > 
absolutely  proportional  to  the  speed  c:  1 
motor. 

To  allow  of  easily  pushing  the  Tca: 
around  when  they  are  not  under  its 
Serpollet  has  introduced  a  clutch  wbid: 


Manner  of  Mounting  "Petit  Cheval 

Frame. 
connects  the  motor  from  the  rear  axle  .. 
device  also  permits  of  running  the  m: 
free  to  heat  the  cylinders    before  star: 
off.     The  motor  is  now   fitted   with  : 
wheel. 

The  new  Serpollet  chassis  are  lau-. 
among  French  cars,  in  that  they  employ 
single  chain  drive  to  the  rear  axle,  wi>i 
is  so  popular  in  the  lower  priced  Amcrv^ 
cars.  The  construction,  herewith  shovr 
exceedingly  simple.  The  axle  is  of  : 
"through"  type,  carrying  the  differentia] .i" 
inside  the  rear  left  spring.  The  side  gt' 
of  the  differential  are  connected  to  dnrr. 
tubes,  which  are  secured  by  claws  to  c 
hubs.  All  bearings  are  plain  bearings,  2^ 
the  two  outer  ones  are  provided  with  lar? 
oil  wells  and  with  oil  grooves,  insuring  t!s 
return  of  the  oil  working  through  the  bei'- 
ings.  Expanding  brakes  operated  by  a  pc<^ 
act  on  drums  fitted  to  the  rear  wheels.  Tr 
hand  or  emergency  brake  acts  on  the  cy 
wheel  of  the  motor.  — Fro  in  an  article  '•' 
L' Automobile. 


Sfrihuikv  C'liMN  Driven  Live  Rear  Axle. 
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jt.oiTiobiles  in  the  English   Elec- 
tions. 

IT  he  motor  car  was  a  winning  factor  in 
i  Hastings  election,  where  Harvey  Du 
OS  motored  to  victory  with  a  phalanx  of 
jVity  cars,  says  the  Daily  Express  (Lon- 
>ri )  .  His  son,  Arthur  Du  Cros,  had  sixty 
T-s  at  Bow  on  January  17.  They  came  by 
•ad  from  Hastings  on  the  previous  evcn- 
Sf  and  arrived  in  Bow  with  a  fine  coating 
:  mud.  The  East  End  had  never  seen  so 
lany  and  various  motor  cars  together  be- 
>re.  Cars  of  all  shapes,  colors,  and  sizes; 
ATO-horse  power,  five,  ten,  twenty,  and  even 
eventy  horse  power  cars  were  there.  Cars 
pen  and  covered,  cars  gorgeously  uphol- 
tered,  half  finished  cars  crude  from  the 
actory,  motor  lorries,  and  broughams;  and 
\'ery  one  of  the  sixty  was  placarded  with 
Du  Cros"  in  vivid  blue  and  white. 

Opponents  of  Du  Cros  stood  dismayed  in 
ittle  groups  in  Bow  road  watching  the  end- 
ess  whizzing,  puffing,  exploding  proces- 
sion. Holiday-making  urchins  in  hundreds 
:rowded  round  the  long  line  of  cars  stand- 
ing outside  the  Unionist  central  committee 
rooms  near  Bow  Station.  The  line  was 
constantly  changing,  some  cars  leaving  to 
pick  up  distant  voters  every  minute,  and 
others  immediately^taking  their  places. 

The  scent  of  battle  was  the  odor  of  gaso- 
line, and,  despite  the  high  wind,  it  was 
wafted  down  every  street  in  the  constitu- 
ency. A  rattling  and  puffing  and  "toot 
tooting"  at  the  end  of  the  court,  and  there 
was  a  ii,ooo  carriage  waiting  to  take  father 
to  the  polling  station. 

Thirty-nine   of   these  electioneering  cars 
were    distributed    among    the    nine    wards. 
The    remaining    twenty-one    were    kept    in 
rank  on  the  motor  brigade  station  outside 
the    committee     rooms     for     emergencies. 
Every   few    minutes    a    note    or    telegram 
would  come   from   an   agent   requesting   a 
car  to  pick  up  an  outlying  voter,  and  at 
once  George  Du   Cros,  the  car  organizer, 
would  send  a  car  off.     One  seventy  horse 
power  car,  it  was  said,  had  been  sent  eighty 
miles   away   into    the    eastern    counties    to 
bring  up  one  voter.  This  record  was  beaten 
at  Hastings,  where  a  car  was  driven  280 
miles  and  back  for  the  sake  of  a  solitary 
vote.    All  the  cars  were  the  personal  prop- 
erty of  the   Du   Cros   family  or  of  their 
friends. 


Motor  Bus  Rivalry. 

Racing  motor  omnibuses  have  become  al- 
together too  frequent  within  the  past  week 
or  two,  especially  between  Charing-cross 
and  Putney,  says  a  writer  in  the  London 
Standard.  The  Automobile  Association, 
would  do  well  to  give  a  little  attention  to 
the  young  men  driving  motor  omnibuses  on 
the  Putney  road.  When  the  rival  service 
was  first  inaugurated  the  "Arrow"  Line 
seemed*  to  have  matters  entirely  its  own 
way.  Breakdowns  were  more  frequent  on 
the  "Blue"  Line,  and  it  was  a  common  ex- 
pression to  hear,  "If  you  want  to  reach 
your   journey's    end    take    the    'Arrow.* " 


Since  that  time,  however,  the  "Blue"  Line 
seems  to  have  not  only  mended  its  ways, 
so  far  as  breakdowns  are  concerned,  but  to 
have  acquired  a  speed  mania  that  occa- 
sionally approaches  dangerously  ntar  the 
limit  off  recklessness.  A  "Blue"  motor  om- 
nibus will  usually  overtake  and  pass  one 
or  two  of  its  rivals  on  the  journey  between 
Putney  Bridge  and  Charing-cross. 

The  other  evening,  when  the  writer  was 
which  exists  for  the  enforcement  of  the 
speed  law  in  places  where  th^  police  in 
ambush  would  invite  its  infringement, 
a  passenger  on  a  "Blue"  car,  and  the  roads 
were  in  anything  but  favorable  condition 
for  speeding,  the  car  in  which  he  traveled 
passed  three  "Arrow"  motor  omnibuses, 
and  even  overtook  and  passed  another 
"Blue"   car,   on   the   Fulham   road.     From 


last  field  where  modern  methods  of  rapid 
transportation  might  find  an  introduc- 
tion. The  vehicle  herewith  shown,  how- 
ever, has  been  actually  built  to  the  order 
of  a  large  Paris  undertaking  establish- 
ment, and  is  intended  specially  for  the 
transportation  of  corpses  over  long  dis- 
tances. The  car  is  propelled  by  a  24 
horse  power,  four  cylinder  De  Dion  mo- 
tor, and  can  therefore  attain  considerable 
speed,  allowing  of  reaching  the  most  dis- 
tant points  of  France  from  the  capital  in 
a  couple  of  days.  It  has  an  enclosed  seat 
for  the  relatives  who  may  wish  to  accom- 
pany the  remains  of  the  departed.  Ac- 
cording to  an  old  proverb,  "Death"  ap- 
proaches rapidly,  and  hereafter,  it  would 
seem,  he  will  also  depart  rapidly  with  his 
prey.     It  would  not  be  surprising  some 


French  Automobile  Hearse. 


Piccadilly  circus  to  Sloane  street  it  was  an 
out-and-out  race  between  two  rivals.  At 
one  point,  near  Hyde  Park  corner,  the  "Ar- 
row" had  the  lead,  but  the  driver  of  the 
"Blue"  in  his  eagerness  to  regain  first  place 
took  the  wrong  side  of  a  lamp  post 
"refuge"  in  the  middle  of  the  road.  In  do- 
ing so  he  missed  his  mark  by  a  few  inches, 
with  the  result  that  the  wheels  of  the  car 
leaped  the  raised  pavement,  causing  the  car 
itself  to  tip  sideways,  much  to  the  terror 
of  its  passengers.  When  the  latter  remon- 
strated with  the  conductor  at  the  end  of 
the  journey  he  remarked  by  way  of  conso- 
lation, "Oh,  this  driver's  not  half  so  good 
as  the  one  I  had  last  night.  We  did  the 
trip  from  Mile  End  to  Putney  in  fifty 
minutes !" 


time  in  the  near  future  to  hear  of  a 
hearse  being  held  up  by  the  police  for  ex- 
cess of  speed. 


A  Motor  Hearse. 

Probably  the  first  motor  propelled  ve- 
hicle, specially  built  for  the  transporta- 
tion of  corpses  was  exhibited  in  the  com- 
mercial vehicle  annex  to  the  late  Paris 
Salon.  The  general  tone  at  burials  is 
usually  one  of  dignified  slowness,  and 
one  would  expect  this  to  be  about  the 


Bonuses  are  being  given  to  drivers  of 
motor  omnibuses  by  a  firm  of  Ealing  em- 
ployers, with  the  object  of  safeguarding  the 
passengers  and  the  vehicles.  The  bonus  is 
given  in  addition  to  wages,  and  has  had  the 
effect  of  making  the  men  extremely  careful. 
One  man  has  driven  a  motor  omnibus  for 
twelve  months  without  accident,  and  has  re- 
ceived a  considerable  sum.  The  adoption 
of  the  same  system  is  suggested  for  the 
great  London  motor  omnibus  companies. 
With  them,  however,  it  is  not  so  necessary 
as  with  a  small  firm,  insurance  companies 
paying  all  damages.  With  the  smaller  firms 
the  bonuses  render  almost  unnecessary  the 
payment  of  insurance  premiums. 


The  annual  general  meeting  of  the  Auto- 
mobile Club  of  Great  Britain  and  Ireland 
will  be  held  on  Thursday,  March  8,  at  five 
o'clock,  at  the  clubhouse,  119  Piccadilly. 
A  number  of  members  of  the  E.xecutive 
Committee  will  retire. 
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Comparison  of  Engines  With  One 
to  Six  Cylinders. 

Editor  Horseless  Age: 

It  will  be  familiar  to  everyone  who  has 
followed  automobile  matters  during  the  past 
few  months  that  the  question  of  the  cor- 
rect number  of  cylinders  for  a  powerful 
high  grade  car  has  caused  an  enormous 
amount  of  interest  and  correspondence 
from  every  side,  and  I  think  I  may  say  that 
nobody  has  been  more  interested  in  the  mat- 
ter than  myself,  for  the  sinple  reason  that 
for  powerful  cars  the  six  cylinder  principle 
from  actual  practical  test  has   shown  me 


ically  or  on  account  of  the  irregularity  of 
impulse.  The  three  cylinder  engine  cer- 
tainly appears  to  have  advantages,  but  for  a 
cheap  car  it  is  quite  open  to  question 
whethoj  it  is  an  advantage  over  four.  There 
is  a  decided  saving  in  cost,  but  it  will  not, 
of  course,  run  so  smoothly. 

When  we  come  to  four  cylinders  we  re- 
quire a  piston  diameter  of  very  nearly  $ 
inches,  and  we  have  reduced  the  blows  on 
the  top  of  the  piston  to  7,070  pounds.  The 
five  cylinder  engine  helps  things  along  fur- 
ther still,  as  we  only  have  blows  of  5,656 
pounds  on  the  tops  of  the  pistons,  but  I 
think  at  the  present  time  the  six  cylinder 
may  be  taken  as  ideal ;  it  reduces  the  blows 
on  the  top  of  the  pistons  to  4,713  pounds. 

In  order  that  the  steadiness  of  torque  or 
turning  effort  in  a  six  cylinder  engine  may 
be  fully  appreciated  the  following  diagrams 
have  been  constructed  from  actual  tests: 
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Diagram  for  Single  Cyunder  Engine. 


that  it  is  a  very  great  advance  on  any  com- 
mercial motor  of  a  less  number  of  cylinders 
that  has  previously  been  put  upon  the  mar- 
ket But  to  get  away  from  generalities  and 
deal  with  facts  has  been  my  wish  in  the 
matter.  I  will,  therefore,  give  clearly  the 
result  of  the  following  experiments,  but 
before  doing  this  I  will  just  give  a  little 
example  of  what  one  has  to  deal  with. 

Let  us  take  for  example  an  ordinary  com- 
mercial motor  required  to  give  about  40 
hor^e  power.  If  we  had  one  cylinder  only 
it  would  have  to  be  nearly  10  inches  in  di- 
ameter, and  would  strike  a  blow  at  every 
explosion  of  28,282  potmds  on  the  top  of 
the  piston.  If,  however,  we  were  content  with 
two  cylinders  we  could  reduce  the  size  of 
our  pistons  to  about  6  inches  and  be  con- 
tent with  blows  of  14,141  pounds  per  explo- 
sion on  the  top  of  the  piston.  Three  cylin- 
ders are  an  improvement  on  two,  as  we  can 
reduce  our  cylinder  dimensions  to  about  55^ 
inches  and  our  blows  on  the  top  of  the  pis- 
tons to  9,427  pounds.  There  is  no  question 
that  a  three  cylinder  engine  is  infinitely,  in 
every  way,  to  be  preferred  to  a  two  cylin- 
der; in  fact,  speaking  mechanically,  there 
is  hardly  any  good  word  that  can  be  said 
for  the  two  cylinder.  They  are  a  poor  com- 
promise between  one  and  four,  and  are 
bound  to  be  out  of  balance  either  mechan- 


The  first  consideration  to  be  taken  into  ac- 
coimt  is,  of  course,  the  variation  of  pres- 
sure in  the  cylinder.  For  the  purpose  of 
discovering  what  actually  takes  place  a 
standard  40  horse  power,  six  cylinder  engine 
was  put  under  test,  and  a  large  number  of 
observations  were  made  with  a  manograph 
indicator  and  a  pressure  recorder.  As  a 
mean  of  these  readings  the  indicator  dia- 


Cvlinder  4x4  Inches,  1,700  R.  P.  M  k 
E.  P.  82  Pounds  Per  Square  Inch. 
I.  H.  P.  =  8.8  Per   Cyijndei. 

therefore  the  total  pressure  on  each  pistes : 
roughly  2  tons. 

Here  at  the  outset  is  a  g^reat  advantag:  z 
six  cylinders.  A  four  cylinder  engine  mj 
have  cylinders  of  nearly  5  inches  bore  to  <J^ 
velop  the  same  power  under  similar  cca^ 
tions,  and  the  correspondingr  pressure  on  r  I 
5  inch  piston  would  be  no  less  than  3  tr- 
This  enormous  pressure  comingr  practice  | 
as  a  hammer  blow  on  the  piston  has,  in  tm 
a  very  deleterious  effect  on  the  steei  of  tis 
connecting  rod  and  crank. 

The  diagram  also  clearly  shows  the  ii 
of  pressure  during  the  working  stroke,  ist 
the  slight  rise  and  fall  above  and  below  titr 
atmospheric  pressure  during  exhaust  aac 
suction  strokes. 

As  stated  above,  the  indicator  card  sbov^ 
merely  what  is  going  on  in  each  cylindff, 
as  far  as  the  pressures  are  concerned,  inr 
there  are  other  factors  at  work. 
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Diagram  for  Six  Cylinder  Motor  with  Cranks  at  120  Degrees. 


■Diagram  for  Four  Cyunder  Motor,  with  Cranks  at  180  Degrees. 
-Diagram  for  Four  Cvxinder  Motor  of  Same  Power  as  Six  Cylinder  Motob. 

At  the  beginning  of  the  suction  stroke, 
for  instance,  the  piston  is  being  pulled  along 
at  an  ever  increasing  rate,  while  the  crank 
travels  through  approximately  90  dtgrtcs. 
Then,  until  the  end  of  the  stroke,  the  piston 
tends  to  keep  on  moving,  and  has  to  *f 
retarded  and  brought  to  rest  by  the  crank 
shaft.  In  other  words,  the  inertia  of  tbf 
piston  and  parts  moving  with  it  is  retarding 
the  crank  during  the  first  half  of  each 
stroke,  and  urging  it  on  during  the  latter 
half. 

The  pressure  in  the  cylinder  and  tb£ 
force  necessary  to  acelerate  the  piston  have 
both  been  taken  into  account  in  Fig.  ^ 
which  is  the  torque  diagram  for  a  single 
cylinder  motor.  The  turning  effort  is  given  in 
inch  pounds — for  example,  at  point  A,  Fig.  2^ 
400  inch  pounds  represents  a  pressure  of 
200  pounds  on  the  crank  pin,  tangential  to 
the  crank  arm  and  acting  at  a  2  inch  radios 

The  thick  horizontal  line  represents  tk 


gram  shown  in  Fig.  i  bas  been  constructed. 
The  vertical  line  is  graduated  to  give 
pressures  in  pounds  per  square  inch.  From 
the  figure  it  will  be  noticed  that  the  com- 
pression is  carried  to  about  75  pounds  per 
square  inch.  The  ignition  takes  place  con- 
siderably before  the  end  of  this  stroke,  and 
the  pressure  rises  very  rapidly  to  nearly 
450  pounds  per  square  inch.  The  enormity 
of  this  pressure  can  be  better  appreciated 
when  given  in  total  pressure  on  the  piston. 
The  bore  of  the  cylinder  is  4  inches,  the 
area  of  the  piston  1,256  square  inches,  and 
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age  turning  effort  during  the  four 
CCS  which  constitute  the  cycle.  It  also 
;s  the  effort  of  the  inertia  of  the  piston 
iving  negative  and  positive  turning  ef- 
{  at  the  beginning  and  end  of  each 
Ice.  At  the  end  of  the  compression 
it,  instead  of  getting  a  large  negative 
ing  effort  on  account  of  the  increased 
sure  in  the  cylinder,  it  will  be  seen  that 
torque  has  only  a  small  negative  value, 
shows  that  the  inertia  of  the  piston 
ing  to  rest  at  the  top  of  the  stroke  is 
ly  sufficient  to  compress  the  charge. 
»,  when  the  crank  is  on  the  dead  centres, 
e  is  no  turning  effort  It  is  from  this 
rain  with  its  large  variations  that  we 
t  start  and  endeavor  to  obtain  a  con- 
t  torque. 

he  dotted  line  in  Fig.  3  is  found  by  su- 
mposing  four  of  these  diagrams  corre- 
iding  to  four  cylinders,  with  cranks  at 
degrees.  Fig.  4  is  the  torque  diagram 
six  cylinders,  one  cylinder  firing  at 
y  120  degrees. 

is  not  fair  to  compare  these  two  dia- 
05,  for  the- cylinders  being  all  the  same 
the  six  cylinder  engine  will  be  giving 
and  a  half  times  the  power  of  the  four, 
therefore  each  vertical  height  of  the 
ed  figure  has  been  increased  one  and  a 
times  to  the  full  line,  corresponding  to 
cr  pistons,  to  equalize  the  powers  of  the 
engines. 

he  most  important  point  to  be  noticed 
lat  with  six  cylinders  there  is  always  a 
tive  turning  effort  of  at  least  700  inch 
nds  on  the  crank  shaft,  and  at  no  point 
he  cycle  does  it  approach  zero.  With 
'  cylinders,  and  cranks  at  180  degrees, 
c  must  of  necessity  be  four  points  in  the 
c.  viz.,  when  the  cranks  are  on  the  dead 
res,  at  which  there  can  be  no  turning 
rt. 

ig.  3  shows  also  four  other  points  where 
torque  has  only  a  very  small  positive 
le,  namely,  less  than  300  inch  pounds. 
I  is  accounted  for  by  the  retarding  force 
he  pistons  when  being  accelerated,  after 
effect  of  the  explosion  has  passed.  Had 
diagram  been  constructed  for  any  other 
3ns  than  the  extremely  light  ones  used 
hh  engine,  it  is  extremely  probable  that 
his  point  the  torque  would  have  had  a 
»dcrable  negative  value.  The  next  rise 
^e  torque  is  due  to  the  forward  pressure 
n  nearing  the  end  of  the  stroke. 

comparison  of  the  two  diagrams  will 
far  more  convincing  than  anything  that 
be  written  about  them.  The  total  inch 
nds  pressure  are  given  for  convenience, 
'nc  factor  which  has  not  been  taken 
•  account  in  the  construction  of  these 
n'ams  is  the  variation  of  pressures  in 
crank  case.  Obviously,  the  pressure  be- 
d  the  piston  in  a  fast  running  engine 
not  remain  constant.  On  the  down 
>ke  it  will  be  higher,  and  on  the  up 
>kc  it  will  be  lower  than  atmospheric. 
5  disturbing  effect  which  this  has  on  the 
lue  is  all  in  favor  of  the  six  cylinder 
ine  for  two  reasons:  Firstly,  the  four 
nder  engine  must  have  larger  cylinders 


on  which  the  effect  will  be  more  apparent, 
and,  secondly,  in  the  six  cylinder  engine 
the  small  effect  will  be  reproduced  six 
times  as  compared  with  four  times  that  the 
large  effect  is  produced  in  the  four  cylinder 
engine.  S.  F.  Edge. 

[In  speaking  of  two  cylinder  motors  Mr. 
Edge  evidently  had  in  mind  the  two  cyl- 
inder twin  type,  for  the  two  cylinder  op- 
posed motor,  so  popular  in  this  country, 
has  certainly  much  to  be  said  in  its  favor. 

For  the  benefit  of  novices  it  may  also  be 
pointed  out  that  the  torque  represented  in 
the  diagrams  is  the  torque  impressed  by 
the  pistons  on  the  crank  shaft,  and  the 
variations  in  this  factor  are,  of  course, 
much  greater  than  the  variations  in  the 
torque  on  the  transmission  shafts  and  the 
tires,  as  the  engine  flywheel  intervenes*  to 
even  out  the  turning  effort  of  the  motor 
—Ed.] 


Pressure  Obtainable  From   Explo- 
sion   Engine   Cylinders. 

Editor  Horseless  Age: 

If  a  J^  inch  pipe  were  connected  to  the 
cylinder  of  a  motor  of  average  size  and 
compression  running  under  load,  what  ap- 
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proximate  pressure  would  be  counted  upon 
in  a  tank  of  a  size  five  or  six  times  the 
capacity  of  the  motor  cylinder  ?  The  motor 
is  supposed  to  run  any  length  of  time. 

About  what  pull  does  it  take  with  a 
12  inch  crank  to  turn  over  an  average  two 
or  four  cylinder  motor  with  reliefs  closed 
and  pulling  slowly,  letting  the  piston  leak- 
age take  effect?  R.  C.  Pierce. 

[We  understand  that  more  than  100 
pounds  per  square  inch  pressure  has  been 
obtained  from  high  compression  gasoline 
motors  under  the  conditions  named. 

The  pull  .required  to  start  a  motor  de- 
pends upon  the  size  of  the  cylinder,  the 
compression  and  the  number  of  cylinders, 
and  varies  therefore  within  wide  limits,  as 
each  of  these  variables  is  independent  of 
the  other.  For  instance,  a  small  single 
cylinder  low  compression  engine  requires 
many  times  less  power  to  start  it  than  a 
multi-cylinder  high  compression  engine  with 
big  cylinders.  We  have  never  made  any 
measurements  as  to  the  power  required  for 
such  a  purpose  nor  heard  of  any  such 
measurements  being  made.  Presumably 
you  intend  to  build  an  automobile  starter 
of  the  air  engine  type.     We  do  not  know 
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Curve  II. 

whether  in  such  a  case  it  would  be  advisable 
to  build  one  starter  for  all  sizes  of  engines. 
If  we  were  confronted  with  this  problem  we 
would  calculate  the  approximate  starting 
effort  required  by  the  different  current  sizes 
of  engines,  proceeding  about  as  follows: 

We  can  figure  on  a  compression  of  80 
poimds  gauge,  as  comparatively  few  engines 
exceed  this.  The  total  loss  by  friction  can  be 
calculated  on  the  basis  of  3  pounds  per  square 
inch  of  piston  area  in  each  cylinder,  which 
would  be  a  little  less  than  20  per  cent,  of  the 
power  developed.  This  factor  is,  of  course, 
subject  to  considerable  variation  in  different 
engines,  but  as  it  is  only  a  small  factor  com- 
pared with  the  compression  pressure  at  the 
moment  of  maximum  crank  effort,  a  little 
error  in  its  estimation  is  negligible.  It  is 
now  necessary  to  find  the  maximum  crank 
effort  required  during  the  compression 
stroke  in  starting  the  motor. 

Curve  I  herewith  shows  the  compression 
in  the  cylinder  at  different  points  of  the 
piston  stroke.  Curve  II  shows  the  relation 
between  the  angular  motion  of  the  crank 
shaft  and  the  linear  motion  of  the  piston, 
the  connecting  rod  being  assumed  to  be 
double  the  length  of  the  piston  stroke. 
From  these  two  curves  the  lower  curve  III 
is  drawn,  which  shows  the  compression  in 
the  cylinder  for  different  angles  of  crank 
motion.  The  upper  curve  III  is  obtained 
by  adding  12  pounds  (for  friction)  to  the 
compression  pressure  for  all  crank  positions. 
The  last  mentioned  curve  shows,  therefore, 
the  resistance  per  square  inch  of  one  piston 
head  to  the  motion  of  the  pistons  in  a  four 
cylinder  engine  at  different  crank  positions. 
To  find  from  this  the  tangential  crank  effort 
required  to  overcome  this  resistance,  it  is 
only  necessary  to  multiply  by  the  sine  of  the 
angle  of  crank  motion,  starting  at  the  lower 
dead  centre,  and  this  again  by  the  piston 
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head  area.  This  has  been  done  in  curve 
IV,  from  which  it  will  be  seen  that  the 
greatest  crank  effort,  about  35  pounds  per 
square  inch,  is  required  when  the  crank  has 
moved  through  an  angle  of  about  135*  from 
its  lower  dead  centre  position. 

This  latter  curve  allows  of  easily  deter- 
mining the  crank  pull  necessary  to  start  any 
size  of  four  cylinder  engine.  Take  a  4x5 
inch  engine,  for  instance.  The  piston  head 
area  is  4x4x7854=12.56  square  inches.  The 
maximum  crank  effort  required  is  therefore 
12.56x35=440  pounds.  This  is  at  a  radius  of 
21/2  inches,  so  at  a  radius  of  12  inches  a 
pull  of  (440x2.5)-*- 12=91.7  pounds.  With  a 
two  cylinder  of  the  same  cylinder  size  the 
only  difference  would  be  that  two  less  pis- 
tons would  have  to  be  turned  idly,  which 
would  reduce  the  pull  required  about  7  per 
cent. — Ed.] 


Queries. 

Editor  Horseless  Ace: 

I  have  a  frame  and  running  gear  in 
which  I  wish  to  install  a  double  opposed 
motor.  The  sprocket  on  the  rear  axle  is  so 
far  to  the  right  of  the  centre  that  I  cannot 
get  a  transmission  such  that  the  sprockets 
will  line  up.  Do  you  think  it  would  be 
practical  to  put  in  a  countershaft  and  run 
a  chain  from  the  engine  to  the  counter- 
shaft and  from  the  countershaft  to  the 
rear  sprocket?  Chas.  E.  Howe. 

[We  have  no  doubt  that  this  can  be 
done,  though  it  is,  of  course,  not  as  good 
as  the  direct  drive.  Place  the  countershaft 
as  far  forward  of  the  rear  axle  as  possible 
and  place  distance  rods  or  chain  tighttner 
between  the  bearings  of  the  countershaft 
and  the  rear  axle. — Ed.[ 


Ignition  Advance. 

Editor  Horseless  Ace: 

In  your  last  week's  issue,  page  135,  I  no- 
ticed something  about  spark  advance. 
Will  you  be  so  kind  as  to  inform  me  at 
what  speed  of  the  engine  the  sparker  or 
timer  should  start  to  advance,  and  how  far. 
Also,  should  the  timer  increase  to  advance 
as  the  speed  of  the  engine  increases,  or 
how  far  advanced  should  the  sparker  be  at 
1,000  and  1.500  revolutions  of  the  engine. 
I  don't  remember  seeing  any  rule  about 
the  amount  of  advance,  etc 

DwicHT  Graham. 

[There  can  be  no  simple  rule  for  the  ad- 
vance that  should  be  given  to  the  spark 
for  different  speeds,  as  this  depends  upon 
the  heat  of  the  spark  and  upon  the  point 
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within  the  combustion  chamber  where  it  is 
produced,  not  to  mention  the  quality  of 
the  mixture.  To  illustrate  how  widely  the 
advance  of  the  most  advantageous  point  of 
ignition  varies  it  may  be  stated  that  some 
manufacturers  of  motors  with  low  ten- 
sion ignition  do  not  advance  the  spark  at 
all,  while  in  bicycle  motors  using  jump 
spark  the  time  of  ignition  must  be  ad- 
vanced about  three-quarter  stroke  to  get 
the  best  results  at,  say,  3,000  r.  p.  m.  At 
the  lowest  speed  of  stable  running  on  full 
throttle  the  spark  should  occur  in  the  dead 
centre,  and  should  be  advanced  gradually 
with  the  speed  from  that  point. — Ed.] 
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Dispensing  With  the  Spark  Tinier. 

Editor  Horseless  Age  : 

In  a  description  of  the  Renault  machines, 
which  appeared  lately  in  your  columns,  I 
note  that  you  say  that  the  time  of  ignition 
is  "fixed."  Now  if  it  is  true  that  no  spark 
advancer  is  considered  necessary  on  a  ma- 
chine of  the  highest  reputation,  then  why 
should  it  be  so  common  in  cheap  machines? 
As  a  matter  of  fact  it  is  out  of  the  ques- 
tion to  perfectly  regulate  the  timing  in  an 
automobile  motor;  no  governor  will  do  it, 
and  the  chauffeur  can  only  approximate  it, 
so  if  a  point  can  be  determined  for  ignition 
that  will  be  the  best,  all  speeds  considered, 
why  should  it  not  be  good  practice?  A  lit- 
tle light  on  this  question  will  be  greatly 
appreciated.  W.  C.  S. 

[The  Renault  firm  uses  magneto  ignition, 
and  the  heat  of  the  spark  increases  with  the 
speed  of  the  engine  and  of  the  magneto, 
which  gives  to  a  certain  extent  the  same 
effect  as  mechanically  advancing  the  spark. 
—Ed.] 
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Explosion  Engine  Query. 

Editor  Horseless  Ace: 

I  have  a  two  cylinder  upright  motor,  4x5 
inches,  rated  at  12  horse  power.  The 
cranks  are  set  opposite,  and  there  are  two 
explosions  in  two  revolutions.  I  want  to 
put  on  another  cylinder  and  lengthen  the 
crank  shaft  The  explosions  will  then  oc- 
cur as  shown  in  the  sketch,  there  being 
two  explosions  during  one  revolution,  and 
only  one  during  the  next.  I  do  not  want 
to  get  a  new  crank  shaft.  Do  you  think 
the  motor  will   run   steadier  or  not? 

W.  F.  T. 

[The  maximum  power  of  the  motor  will, 
of  course,  be  increased  50  per  cent,  by  the 
addition  of  a  third  cylinder.  If  you  use 
the  motor  on  the  same  car  as  now,  and 
gear  it  the  same,  so  that  it  is  not  deliver- 
ing its  full  horse  power — in  other  words, 
compared  on  the  basis  of  the  same  horse 


power  delivered— it  will  run  steadier -j 
the  old  motor.  When  fully  loa<kd  n 
ever,  the  fluctuations  at  a  given  4 
would  be  practically  the  same  as  bcf  r; 
Ed.] 


Queries. 

Editor  Horseless  Age  : 

There  are  a  few  questions  which  I  ih 
like  to  ask,  and  which  I  think  will  tk: 
be  of  interest  to  me  btit  all  of  your  reau 

First — There  are  a  number  of  finiB  1 
claim  to  be  the  first  ones  to  put  out  a  1 
cylinder  car.  I  should  like  to  know  n: 
which  one  was  the  first. 

Second — Are  not  all,  or  at  least  mor. 
the    gasoline    cars    overrated?      If  nx 
would  like  very  much    to   know  how  r 
possible  for  a  15  horse  power  steamer  a 
well  known  make  to  do  all  and  morf; 
most  gasoline  cars  of  30  horse  power: 
over.     How  it  is  possible   for  a  20  ^' 
power  steam  racer  to  beat,   not  oilj 
but  even  play  with  high    powered  gas 
cars  of  60  to  90  horse    power  on  i ' 
track,  and  for  another    racer   to  not 
equal    but    break   the    record    at   Orr  . 
Beach  of  a  120  horse  po^ver  monster  1   I 
though  it  was  not  official ) . 

H  a  horse  power  is  a  horse  power  tt  | 
beyond  my  comprehension  how  these  tt. 
are  possible.    As  I  am  an  intending  h^ 
would   like   to  have  this    perplexing  t:* 
made  clear  to  me.     Gasoline   seems  ^ 
universally  used  as  the  motive  power" 
automobiles.    On  the  other  hand,  stcan 
the  reputation  of  being  the   motive  pc* 
of  the  world,  and  not  only  that  but,  * 
have  said  before,  it  seems  just  as  goo<j2 
automobile  as  a  locomotive. 

Elmer  G.  G«K>i 

[We  believe  that  the  first  four  c>it&i: 
car  was  built  by  the  Panhard  firm  oi  ^ 
in  1896  and  run  by  them  in  the  P~ 
Marseilles  race  of  that  year,  which  it  * ' 
The  Mors  firm  exhibited  a  four  cylinder  £ 
cooled  car  at  the  Paris  Show  in  DccemI* 
1896. 

There  is  undoubtedly  a  tendency  to  ot^ 
rate  gasoline  motors.  At  the  same  mcil 
comparison  with  steam  car  performances 
the  track  is  worthless,  as  the  rating  of  steai 
plants  depends  mostly  upon  the  boiler, » 
in  races,  we  understand,  steamers  soia* 
times  start  with  as  much  as  1,200  poQ^'' 
pressure  to  the  square  inch,  so  that  tbe| 
have  a  great  amount  of  energy  stOTcd-^ 
in  the  boiler,  which,  as  the  pressure  ^ 
creases  during  the  race,  is  made  avail^J" 
in  the  engine.  In  practical,  everyday  ^ 
eration  such  high  pressures  are  not  us<i 
Moreover  all  long  distance  records  arc  h<» 
by  gasoline  cars,  showing  that  the  stcanKrt 
are  superior  spurters  only.  All  this,  ^^ 
ever,  has  absolutely  nothing  to  do  with^^ 
suitability  of  either  power  for  practical  Z^'' 
poses.  The  comparison  of  the  i5  ^^ 
power  stock  steamer  with  stock  gas^^"* 
cars  is  more  apropos,  and  it  tends  to  ^^'^ 
that  gasoline  cars  are  less  consenativf f 
rated.— Ed] 
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le    True   Function   of  the   Pneu- 
matic Tire. 

itor  Horseless  Age: 
;t  seems  to  be  the  impression  of  most 
the  automobile  users  and  a  great  many 
hnical  people  also  that  the  pneumatic 
£  is  used  to  make  the  vehicle  ride' easier, 
d  for  this  purpose  alone;  the  true  func- 
n  not  being  understood  at  all. 
The  purpose  of  the  pnetimatic  tire  is  to 
isen  traction  resistance;  that  is,  to  allow 
e  vehicle  to  move  with  the  minimum  of 
•wer.  Although  a  great  deal  of  road 
bration  is  absorbed  incidentally,  it  is  of 
mparatively  small  importance,  as  ample 
rings  of  proper  design  and  wheels  of 
rge  diameter  give  riding  qualities  that 
e  tire  alone  cannot  give. 
Compare  the  riding  qualities  of  one  of  the 
jst  horse-drawn  victorias  with  those  of 
ly  pneumatic-tired  automobile  having  the 
lort  stiff  springs  used  on  most  machines; 
>u  will  doubtless  acknowledge  that  the  rig 
ithout  the  pneumatic  tires  has  the  best  of 

If  the  horse-drawn  rig  had  iron  tires 
lere  would  be  a  trace  of  a  very  fine  short 
tbration  caused  by  small  pebbles  and  par- 
cles  of  gravel,  which  the  springs  did  not 
[itirely  absorb  on  account  of  their  inertia; 
ny  vibrations  as  short  as  these,  however, 
lay  be  absorbed  in  a  small  solid  rubber 
re  on  the  large  diameter  wheel  which  we 
efer  to,  the  resulting  smoothness  leaving 
othing  to  be  desired  from  a  riding  stand- 
oint 

The  quality  possessed  by  the  pneumatic 
ire  of  diminishing  traction  resistance  has 
lone  made  the  high-speed  automobile  pos- 
ible.  It  also  has  made  a  practical  bicycle 
possible,  as  without  it  one  man's  strength 
vould  have  been  insufficient  to  propel  the 
nachine  at  practical  speeds.  The  riding 
qualities  of  the  bicycle  were  taken  care  of 
>efore  the  pneumatic  tire  came  into  use, 
yy  means  of  the  spring  frame;  in  fact,  the 
Did  hard  rubber-tired  machines  with  the 
spring  frames  were  easier  riding  than  the 
[>resent  kinds.  High  speeds  with  the  auto- 
mobile without  the  pneumatic  tire  would 
only  be  possible  by  prodigious  expenditure 
of  power. 

If  the  road  surface  was  ideal  there  would 
be  no  tractional  advantages  of  the  pneu- 
matic over  the  iron  tire,  on  any  form  of 
vehicle.  By  ideal  we  mean  a  surface  abso- 
lutely hard  and  smooth,  such  as  hardened 
and  polished  steel,  for  instance. 

But  as  our  roads  are  not  ideal  we  must 
consider  a  surface  somewhat  jrielding,  more 
or  less,  according  to  the  nature  of  its  ma- 
terial. The  iron  tire  will  sink  into  this  sur- 
face until  enough  is  in  contact  to  support 
the  load  on  the  wheel ;  it  must  be  remem- 
bered that  the  actual  contact  of  a  circle  with 
a  flat  surface  is  only  a  line,  so  that  the 
wheel  must  sink  in  to  get  a  bearing.  Load 
and  road  being  constant,  a  large  wheel  will 
sink  less  than  a  small  one. 

Now  before  the  rig  can  move  ahead  the 
wheels  must  either  climb  out  of  the  hollow 
they  are  in  or  pack  it  down  ahead  of  them, 


which  of  course  is  what  occurs;  although 
about  as  much  power  is  required  as  though 
the  rig  were  climbing  an  incline  corre- 
sponding to  the  depression  the  wheel  is  in. 

Of  course  on  an  asphalt  pavement,  or 
hard  gravel,  which  more  nearly  approaches 
an  ideal  road  surface,  the  depression  under 
the  wheels  would  be  very  slight,  hardly 
measurable,  but  it  always  exists,  and  the 
power  required  to  move  the  rig  is  in  direct 
proportion  to  its  extent 

Now  consider  the  pneumatic  tire.  To 
obtain  the  necessary  bearing  on  the  ground 
to  sustain  the  load  on  the  wheel,  the  tire 
itself  is  flattened;  the  amount  it  will  be 
flattened  will  be  determined  by  the  rela- 
tion of  the  tire  to  the  load,  rather  than  by 
the  road  surface. 

Now  in  moving  the  rig  ahead,  instead  of 
having  to  compress  the  road  surface  to 
get  a  bearing,  the  tire  itself  is  compressed. 
But  instead  of  the  power  required  to  com- 
press it  being  lost,  as  it  is  with  the  iron 
tire,  it  is  restored  again  on  the  side  leav- 
ing the  ground,  by  means  of  the  elasticity 
of  the  rubber  and  the  compressed  air  which 
it  contains. 

Instead  of  a  pneumatic  tire  having  to  roll 
down  a  bearing  for  itself  in  the  road,  it 
rolls  down  or  flattens  a  bearing  on  itself; 
and  instead  of  the  power  required  to  do 
this  being  lost  it  is  nearly  all  recovered  by 
the  ability  of  the  tire  to  force  itself  into  a 
true  circle  again  as  the  wheel  progresses. 
It  being  obvious  that  just  as  much  power 
as  it  took  to  flatten  the  tire  on  the  approach- 
ing side  will  be  given  out  on  its  leaving  side, 
or  just  as  much  as  the  wheel  is  held  back 
by  the  flattening  of  the  tire  in  approaching 
the  ground,  just  so  much  is  it  forced  ahead 
by  the  tire  forcing  itself  into  a  circle  again 
in  leaving  the  ground. 

Of  course  there  is  some  slight  loss  in  the 
friction  of  the  tire  itself,  and  more  or  less 
from  a  tendency  to  flatten  the  road  as  well 
as  the  tire.  This  last  named  loss  will  be 
directly  according  to  the  road  and  the  pro- 
portion of  the  tire  to  the  load;  of  course, 
the  poorer  and  softer  the  road  the  greater 
the  loss  from  a  tire  of  given  form;  the 
larger  the  tire,  however,  both  in  section 
and  wheel  diameter,  the  less  power  lost  on 
any  road. 

Theoretically  if  the  flat  bearing  of  the  tire 
was  of  sufiicient  area  there  would  be  no  de- 
pression of  the  road,  no  matter  how  soft  it 
was,  and  consequently  no  road  loss  what- 
ever. But,  of  course,  in  practice  we  can 
only  approximate  the  ideal.  The  tire  should 
be  as  large  as  possible,  however. 

The  amount  that  a  tire  will  be  flattened 
will  be  determined  by  the  pressure  of  the 
air  and  the  load  it  carries:  for  instance,  if 
a  tire  carries  1,000  pounds  and  is  inflated 
to  a  pressure  of  100  pounds  to  the  inch  it 
will  flatten  until  10  square  inches  rest  on 
the  ground.  If  the  tire  is  large  this  will 
only  represent  a  slight  distortion,  but  if  it  is 
small  the  distortion  soon  becomes  destruct- 
ive, besides  creating  friction  losses  in  itself. 
If  the  pressure  is  increased,  for  example, 
to   200   pounds   to    the   inch,    then    only   5 


square  inches  would  rest  on  the  ground,  but 
it  then  would  more  nearly  resemble  the  iron 
tir€  and  the  road  depression  would  be 
greater. 

It  is  hardly  possible  to  get  a  tfre  too  large 
from  a  traction  standpoint,  for  as  the  size 
increases  the  road  resistance  decreases, 
owing  to  the  greater  surface  bearing  on  the 
ground,  without  undue  distortion. 

From  the  standpoint  of  tire  economy  the 
same  factors  that  diminish  road  resistance 
safeguard  the  tire;  for  instance,  a  large 
tire  under  low  air  pressure  has  a  corre- 
spondingly low  pressure  on  tne  grotmd  for 
each  inch  that  it  presents.  Consequently  it 
is  comparatively  free  to  yield  to  inequalities 
and  substances  that  would  tear  and  puncture 
it  if  it  were  more  rigid.  A  tire  carrying  a 
load  of  1,000  pounds  with  10  inches  on  the 
ground  is  as  safe  as  one  carrying  500 
pounds  with  only  S  inches  on  the  ground, 
provided  the  distortion  is  in  the  same  pro- 
portion. It  is  obvious  also  that  light  air 
pressures,  other  things  being  equal,  are  bet- 
ter for  the  tire  than  heavy  ones. 

Alfred  C.  Stewart. 

[While  the' pneumatic  tire  imdoubtedly 
decreases  the  traction  resistance  at  high 
speed  and  on  rough  road,  we  believe  that 
the  solid  rubber  tire  gives  the  lowest  trac- 
tion resistance  on  smooth  hard  roads,  such 
as  macadam  or  asphalt,  at  speeds  of,  say, 
10  or  12  miles  per  hour.  We  should  like 
to  hear  on  this  subject  from  readers  hav- 
ing tested  both  kinds  of  tires  under  such 
conditions,  users  or  manufacturers  of  elec- 
tric vehicles,  for  instance. — Ed.] 


Solid  Tires-— Comparison  of  Engine 
Types. 

Editor  Horseless  Age: 

I  have  been  much  interested  in  what  has 
recently  been  said  in  your  journal  concern- 
ing large  wheels  and  solid  tires.  The  auto- 
mobile manufacturers  are  gradually  in- 
creasing the  size  of  their  wheels,  but  on 
most  automobiles  they  are  still  too  small, 
and  no  manufacturer  as  yet  seems  to  dare 
to  take  the  initiative  and  give  an  option  on 
solid  tires.  From  a  study  of  the  Doctors' 
Number  of  The  Horseless  Age  it  is  ap- 
parent that  there  are  numerous  users  of  a 
popular  make  of  solid  tires  who  claim  en- 
tire freedom  from  tire  troubles,  and  no  in- 
crease of  repairs  to  the  mechanism  on  ac- 
count of  the  extra  vibration.  They  also 
claim  comfort  in  riding.  I  see  no  reason 
why  the  most  of  this  testimony  may  not  be 
accepted  as  unbiased.  I  expect  to  get  a 
gasoline  car  this  spring,  and  I  want  large 
wheels  with  solid  tires.  It  is  perfectly  well 
known  that  the  larger  the  wheel  the  less 
will  the  inequalities  in  the  road  be  felt,  and 
as  I  do  not  wish  to  ride  faster  than  20 
miles  an  hour  I  expect  sufficient  comfort 
with  solid  tires  and  an  immense  amount  of 
satisfaction  in  freedom  from  tire  troubles. 

Will  you  kindly  inform  me  what  is  the 
relative  nicety  of  balance  and  freedom 
from  vibration  between  a  three  cylinder 
two  cycle  engine,  and  a  four  cylinder  four 
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cycle  engine?  Also  what  is  the  difference 
in  reliability  between  two  such  engines? 
By  reliability  I  wish  to  cover  the  possibil- 
ity of  getting  stalled  on  the  road  and  the 
probable  frequency  of  repairs.  What  are 
the  "outs"  of  a  two  cycle  engine  beside  the 
difficulty  of  keeping  the  crank  case  tight? 
An  Old  Subscriber. 
[We  believe  there  is  little  difference  in 
the  balance  of  a  three  cylinder  two  cycle 
and  a  four  cylinder  four  cycle  motor.  The 
latter  has  a  better  balance  of  moving  parts, 
while  in  the  former,  as  the  power  strokes 
overlap,  the  vibration  due  to  the  torque 
reaction  (the  sideward  pressure  of  the  pis- 
tons on  the  cylinders)  is  less.  The  relia- 
bility depends  so  much  upon  the  construc- 
tion and  so  little  on  the  type  of  the  motor 
that  a  general  comparison  of  types  on  this 
basis  is  impossible.  The  two  cycle  motor  is 
liable  to  the  faults  common  to  all  gasoline 
motors,  such  as  ignition  and  carburation 
defects,  loss  of  compression,  etc  Of  spe- 
cial "outs"  we  can  at  the  moment  think  only 
of  one,  namely,  that  the  flame  may  under 
conditions  light  back  .into  the  crank  cham- 
ber.—Ed.] 


Motor  Touring  Difficulties  in 
Jamaica. 

Editor  Horseless  Age  : 

Lately  some  of  the  .daily  papers  have 
spoken  very  highly  of  Jamaica,  W.  I.,  for 
automobilists.  The  circulars  and  printed 
matter  of  some  of  the  steamship  lines  have 
also  spoken  very  highly  of  Jamaica  and  its 
roads  and  its  various  attractions  for  auto- 
mobilists. As  I  have  just  returned  from 
Jamaica  it  may  be  of  interest  to  your  read- 
ers to  learn  that,  while  the  island  is  more 
than  lovely  in  climate  and  natural  beauties, 
and  has  most  excellent  roads,  yet  there  are 
drawbacks  there  to  the  operation  of  an  auto- 
mobile, and  there  is  at  least  one  very  good 
reason  why  the  motorist  should  not  venture 
there  at  the  present  time,  if  his  machine  hap- 
pens to  be  one  that  uses  gasoline. 

Generally  speaking  the  roads  are  quite  as 
good  if  not  better  than  those  around  New 
York,  There  are,  however,  some  rather 
deep  streams  to  ford,  and  some  very  severe 
and  sharp  grades.  The  roads  are  also  much 
narrower  than  the  roads  here  in  the  United 
States. 

About  the  only  safe  kind  of  an  automobile 
to  take  there  at  the  present  time  is  a  steam- 
er, and  one  that  has  a  kerosene  burner. 
You  can  obtain  kerosene  anywhere  on  the 
island,  but  it  is  next  to  impossible  to  obtain 
any  gasoline  except  at  Port  Antonio.  Dur- 
ing the  past  month  two  gentlemen  from 
Philadelphia  had  a  car  there,  and  were  not 
able  to  obtain  gasoline  in  Kingston,  the 
largest  and  the  chief  city  on  the  island. 
They  were  obliged  to  give  up  all  further 
traveling  with  the  car  and  put  it  on  board 
the  steamer  at  Kingston.  There  was  an- 
other car  that  got  as  far  as  Spanishtown ;  it 
carried  a  reserve  tank,  but  owing  to  a  leak 
or  some  other  reason  the  reserve  of 
gasoline    had    disappeared    and    they    were 


stalled.  Whether  they  were  towed  to  Kings- 
ton or  what  became  of  them  I  do  not  know. 

It  costs  about  $15  for  transportation  for 
an  automobile  from  Philadelphia  to  Port 
Antonio,  and  the  cost  from  New  York  to 
Kingston  may  be  not  far  from  the  same 
amount  There  is  an  additional  charge  of 
5  shillings  wharfage,  and  it  is  necessary  to 
put  up  one-sixth  of  the  value  of  the  ma- 
chine in  the  hands  of  the  collector  of  taxes. 
This  sum  is  returned  to  the  owner  when  the 
machine  leaves  the  country.  It  is  also  nec- 
essary to  pay  a  fee  of  10  shillings  to  the 
collector  of  taxes  for  the  registration  of  the 
machine. 

There  are  regular  motor  vehicle  laws  es- 
tablished by  the  Government,  copies  of 
which  are  placed  in  the  hands  of  the  owner 
or  driver  of  the  machine  upon  his  arrival. 

G.  E.  L. 


A  Simple  Spring  Rebound  Check. 

Editor  Horseless  Age: 

The  writer  was  very  much  interested  in 
Mr.  Heldt's  article  on  spring  checks  in  The 
Horseless  Age  of  January  10.  The 
value  of  an  efficient  device  of  this  sort  in 


A  Spring  Check  Suggestion. 

smoothing  the  road  and  in  saving  springs 
and  tires  cannot  be  questioned.  As  some 
of  the  devices  offered  check  both  compres- 
sion and  recoil,  and  others  the  recoil  alone, 
a  question  naturally  arises  as  to  which  is 
correct  The  reply  is  not  far  to  seek ;  those 
which  check  both  ways  are  a  little  better 
than  none,  while  those  which  check  recoil 
alone  are  correct. 

A  spring  which  is  strong  enough  to  car- 
ry its  load  safely  is  stiff  enough  for  the 
comfort  of  the  passengers,  and  any  addi- 
tional resistance  due  to  the  check  will  add 
to  this  discomfort;  therefore  the  check 
should  offer  no  resistance  to  the  yielding 
of  the  spring.  But  when  the  spring  re- 
coils the  check  should  prevent  its  doing  so 
suddenly.  It  should  offer  sufficient  resist- 
ance to  render  the  recoil  gradual,  and 
should  be  so  adjusted  that  the  spring  can- 
not recoil  quickly  enough  to  throw  the 
load  above  its  normal  level. 

In  order  to  accomplish  this  the  resist- 
ance offered  by  the  check  must  be  nearly 
equal  to  the  difference  in  pounds  between 
load  and  the  upward  pressure  of  the  spring 
in  its  compressed  condition. 

I  am  sending  herewith  a  sketch  showing 
a   simple    form   of   spring   check,   which    is 


similar  in  iU  action  to  the  strap  Ira 
The  arm  will  move  quite  freely  m  ok  ; 
rection,  but  will  offer  considerable  re^ 
ance  in  the  other.  By  using  a  su.u 
spring  and  adjusting  its  coniprcssa>r.  si 
the  nut  the  device  may  be  made  to  cc 
any  resistance  required.  This  device  b : 
covered  by  any  patent  that  I  am  aware 
and  it  offers  an  effective  and  ccodo:::; 
solution  of  the  spring:  <:heck  problem. 
B.    L-ouis  To^cn 


Cork  Inserts  for   Clutches. 

Editor  Horseless  Ace  : 

I  notice  under  "Communications"  ic  y,: 
issue  of  January  3  a  letter  signed  ^'B^  ; 
which  the  writer  criticizes    the  builders 
motor  cars,  in  that  they    use   such  b-- 
springs   in   connection   with    their  dnair 
(250  to  300  pounds  pressure)    thaf  tht  a 
work  incident  to  traveling-  through  crowc 
portions  of  a  street  or  where  gear  shikr. 
is  constant  becomes  wearisome,  and  in  t 
case  of  many  cars  would    make  it  ini? 
sible  for  a  lady  or  for  a  man  who  was  ? 
an  athlete  to  operate  the  same. 

Two  manufacturers  have  already  adop; 
cork  inserts  in  their  clutches  in  plaw : 
metal-to-metal  or  leather- to-metal  fort 
tional  purposes,  and  some  half  dozen  nc 
of  the  large  manufacturers  are  at  pro=^ 
experimenting  with  this  device.  Tests  m*fi 
at  the  Worcester  Polytechnic  Institute  s: 
elsewhere  show  that  cork  insert  clutch 
are  capable  of  transmitting  the  same  po^f 
at  one-half  the  spring  pressure,  to  siync^ 
ing  of  their  other  good  qualities,  and,  theT^  \ 
fore,  if  manufacturers  generally  equip  the » 
clutches  with  cork  inserts  the  spring  tcnsJc 
can  be  materially  reduced,  and  we  who  or 
cars  will  find  the  pleasure  of  operating  tbf^ 
increased  thereby. 

Lawrence  Wsncom 


After  Effects  of  the  Shows. 

Editor  Horseless  Age: 

Now  that  the  Shows  are  over,  and  tbe 
satisfaction  is  deeply  planted  in  the  innff 
most  recesses  of  our  hearts  that  the  auto- 
mobile is  the  joy  and  blessing  of  this  «»• 
tury,  it  only  remains  for  us  to  limber  up 
and  get  the  soreness  out  of  our  limbs.  Tb? 
last  day  of  the   Show   I   provided  mysdi 
with  a  pedometer  to  register  my  steps  or 
distance   that   I   walked,   and   after  twelve 
hours'    of   tramping   my   pedometer  regu  l 
tered   12  miles,  and  my  avoirdupois  being  I 
about  190  pounds,  it  is  quite  apparent  that  [ 
my   190  pounds   were  moving  at  some  8?  | 
feet    per    minute,  which  equals  ib./iO  (0^' 
pounds  per  minute,  and  dividing  by  33-*^ 
the  result  is  equal  to  about  one-half  ^^^ 
power    developed    continuously   for  twel« 
hours,  or  I  horse  power  for  six  hours.  Is'^ 
any  wonder  that  one  should  feel  tired  anJ 
sore?  Edward  A.  Osse- 

[This  method  of  calculating  the  powcf 
re(iuired  for  locomotion  per  pedes  is  n«* 
to  us. — Ed.] 
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Piston  Clearance. 

■itor  Horseless  Age:  * 

hATill  you  kindly  give  me  some  informa- 
n  as  to  what  is  considered  the  best  prac- 
e  in  the  clearances  between  the  body  of 
5  piston  and  the  cylinder  walls  of  the  gas 
sine?  In  other  words,  what  should  be 
i  difference  in  diameter  in  thousandths  of 
e  piston  body  and  the  cylinder  of  a  33^x4 
3h  stroke  engine?  I  have  been  told  that 
me  manufacturers  make  this  4/1000  and 
hers  recommend  making  the  piston  2/1000 
nailer  at  the  top  than  at  the  bottom  on  ac-, 
»\int  of  the  higher  temperature  reached  by 
le  top  of  the  piston.  I  have  had  my  cylin- 
trs  ground  and  am  now  making  new  pis- 
»ns  and,  having  facilities  for  doing  this 
ork  very  exactly,  wish  to  know  how  small 
clearance  I  can  allow  without  danger  of 
le  piston  sticking.  The  engine  is  four 
^rlinder,  water-cooled  with  mechanically 
perated  valves  and  on  high  speed  reaches 
JBoo  revolutions,  and  possibly  more,  a 
liniite.  L.  W.  Downes. 

[We  have  not  sufficient  data  on  this  point 
»n.  hand  to  say  what  is  average  American 
•ractice.  In  an  article  on  French  practice 
^hich  appeared  in  our  columns  some  years 
ig^o  it  was  brought  out  that  in  France  the 
isual  clearance  allowance  is  .0015  inch  per 
nch  diameter  at  the  top  end  and  .0004  inch 
»er  inch  diameter  at  the  bottom  end.  If 
^ur  cylinder  is  exactly  of  3J^  inches  bore, 
/otir  piston  should,  therefore,  be  made  of 
55^—3^x0015=3.4948  inches  at  the  top  end 
and  3-5— 3.5>^.ooo4=3.4986  inches  at  the  bot- 
tom end. — Ed.] 


Carbon   Deposits   on    Piston— Oval 
Cylinder. 

Editor  Horseless  Age: 

Information  upon  almost  everything  con- 
ceivable connected    with    the   construction, 
running  and  care  of  automobiles  has  ap- 
peared in  your  valuable  paper,  yet  I  have 
to  request  help  upon  two  points:  (i)  What 
causes  an  accumulation  of  hard  carbon  be- 
tween the  piston  rings  of  a  horizontal  gaso- 
line cylinder,   and   how   can    this   be   pre- 
vented?   (2)  This   same  horizontal   cylin- 
der is  beginning   to   wear  oval,   which   is 
shown  in  two   ways:    (a)    The  piston,  in 
moving  back  and  forth  the  length  of  the 
cylinder,  also   rotates   slightly,   so  that  at 
one  end  you  can  see  under,  say,  its  lower 
edge,  at  the   other  end   the   upper   edge; 
(6)  when  thin  oil  is  used  to  lubricate,  and 
the  compression  is  tested  with  the  starting 
crank  while  the  engine  is  hot,  there  is  a 
hissing  sound  in  the  cylinder,  and  the  com- 
pression is  slight   and   of   short  duration. 
Now,  how  long  ought  this  to  be  allowed 
to  go?    Should   it  be  fixed  right  oflF,  or 
should  I  wait  until  the  engine  shows  loss  of 
power?     What    is    the    most    satisfactory 
method  of  repair,  considering  durability  and 
expense? 

I  don't  remember   that  either   of   these 
points  has  been  discussed  in  The  Horse- 


less Age;  in  fact,  from  my  reading  I  had 
the  impression  that  a  cylinder  would  be 
about  the  last  thing  in  an  automobile  to 
Wear  out.  J.  T.  Fischer, 

[If  we  understand  you  correctly,  carbon 
is  deposited  on  the  cylindrical  surface  of 
the  piston,  between  rings.  This  tends  to 
indicate  that  gases  blow  through  under  the 
rings  upon  explosion,  and  the  solid  carbon 
particles  contained  in  the  gases  are  depos- 
ited in  the  spaces  between  the  ill  fitting  pis- 
ton and  the  cylinder.  If  both  piston  and 
rings  are  a  good  fit  this  could  not  occur. 
If  the  cylinder  has  worn  considerably  out 
of  shape  the  only  effective  remedy  is  to  re- 
bore  it  and  make  a  new,  larger  piston  and 
corresponding  rings.  When  this  should  be 
done  is  a  question  of  personal  preference. 
We  would  defer  it  until  the  power  of  the 
motor  had  become  insufficient  for  our  pur- 
poses.— Ed.] 


Theory  of  Disc  Clutches. 

Editor  Horseless  Age  : 

Will  you  kindly  inform  me  why  the  power 
which  a  disc  clutch  is  capable  of  transmit- 
ting increases  directly  as  the  number  of 
plates?  Joseph  A.  Anglada. 

[The  power  which  a  friction  clutch  is  ca- 
pable of  transmitting  depends  upon  three 
factors,  viz.,  the  number  of  revolutions  of 
the  clutch,  the  friction  between  the  two 
parts  of  the  clutch  and  the  mean  effective 
radius  of  the  clutch  surfaces.  Now  the 
speed  and  the  mean  effective  radius  are  not 
affected  by  the  number  of  plates,  so  the 
friction  between  the  two  sets  must 
vary  as  the  number  of  plates,  and  this  it 
does.  It  will  readily  be  seen  that  the  pres- 
sure between  any  two  plates  is  equal  to  the 
pressure  of  the  clutch  spring,  except  for  the 
friction  of  the  plates  on  their  keys.  The 
friction  between  each  pair  of  plates  is  there- 
fore equal  to  the  pressure  of  the  spring 
multiplied  by  the  friction  coefficient  for  the 
materials  out  of  which  the  plates  are  made. 
The  way  these  clutches  are  constructed  it 
is  impossible  for  one  plate  to  slip  with  re- 
lation to  a  neighboring  one  without  all  the 
other  plates  of  the  same  set  simultaneously 
slipping  with  relation  to  all  the  plates  of  the 
other  set,  and  hence  no  slipping  can  occur 
until  the  load  is  so  great  as  to  exceed  the 
combined  friction  at  all  the  frictional  sur- 
faces. Hence  a  clutch  with  sixteen  plates 
of  a  given  size  will  transmit  twice  the 
torque  or  pull  as  a  clutch  with  only  eight 
plates  of  the  same  size  and  using  the  same; 
spring,  and  at  the  same  speed  will  transmit 
twice  the  power. — Ed.] 

It  is  reported  from  France  that  Leon 
Thery  has  left  the  Richard-Brasier  firm  and 
has  taken  charge  of  another  firm,  which 
will  produce  cars  under  his  name  and  which 
are  to  be  sold  evidently  on  the  strength  of 
his  racing  reputation.  This  recalls  the 
Foumier-Searchmont  combination,  which 
was  effected  in  this  country  a  few  years 
ago. 


The  Motor  Vehicle  Recognized  by 
the  Army. 

By  Capt.  F.  p.  A\xry,  U.  S.  A. 

An  entering  wedge  has  been  driven  into 
the  conservative  military  department  of  the 
United  States.  Brigadier  General  A.  W. 
Greely,  chief  of  the  Signal  Corps,  U.  S. 
Army,  in  the  order  below  given  has  firmly 
established  the  position  of  the  automobile  in 
his  department,  and  henceforth  it  will  ap- 
pear'there  as  the  copartner  of  the  dignified 
Government  mule. 

In  the  Signal  Corps  there  exists  a  board 
of  equipment,  whose  duty  it  is  to  pass  upon 
all  matters  pertaining  to  the  equipment  of 
the  different  trains  fitted  out  by  the  corps. 
The  following  is  a  copy  of  the  proceedings 
of  a  meeting  of  this  board,  with  the  in- 
dorsement of  General  Greely: 

"The  board  met  at  2:30  p.  m.,  January  6, 
"War  Department,  Signal  Office, 
"Washington,  January  8,  1906. 

"In  the  matter  of  wagons  for  field  tele- 
graph trains,  which  subject  the  board  has 
had  under  consideration  for  several  weeks, 
the  following  recommendations  are  now 
submitted : 

"i — That  the  transportation  of  a  field 
telegraph  company  of  the  Signal  Corps,  as- 
signed to  furnish  semi-permanent  and  fly- 
ing lines,  and  perform  the  visual  signaling 
for  a  division  of  troops,  be  as  follows:  3. 
Escort  wagons  *  *  *  ,  supplied  by  the 
Quartermaster's  Department;  3.  Construc- 
tion wagons  *  *  *,  supplied  by  the  Quar- 
termaster's Department;  special  wagons, 
supplied  by  the  Signal  Corps;  4.  Lance 
trucks;  4.  Wire  wagons;  4.  Instrument 
wagons ;  6.  Reel  carts.  *  *  ♦  (Details  of 
construction)    *    ♦    * 

"9 — That  the  construction  of  these  wagons 
should  be  only  by  the  largest  manufacturers 
in  the  United  States.  This  to  enable  the 
Signal  Corps  to  duplicate  quickly  a  large 
quantity  in  case  of  war. 
"(Signed  by  the  members  of  the  board.) 
"Approved : 

"Recommendations  approved  with  the  ad- 
dition of  an  auto  telegraph  wagon  and  one 
auto  repair  wagon,  to  be  of  types  later  de- 
termined upon. 

"(Signed)  A.  W.  Greely, 

"Brigadier  General. 
"Chief  Signal  Officer  of  the  Army." 

As  this  action  of  General  Greely  is  final 
the  official  status  of  the  automobile  in  his 
department  is  fixed.  The  types  to  be  adopt- 
ed by  the  board  of  equipment  in  compliance 
with  the  above  action  have  not  been  formal- 
ly decided  upon,  but  as  the  types  now  in 
use  have  proven  satisfactory  they  undoubt- 
edly will  be  adopted.  These  were  described 
in  The  Horseless  Age  of  December  6,  1905. 

As  soon  as  this  action  is  taken  the  Signal 
Corps  will  be  in  the  market  for  some  of 
these  machines.  The  present  purchases  will 
probably  be  limited  to  a  few,  but,  as  will  be 
noticed  in  paragraph  9  of  the  proceedings, 
the  manufacturer  who  secures  the  order 
will  have  something  in  sight  in  case  of  mili- 
tary activity. 
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HADITERANCE 

AND  REPAIRS 


f  Suitable  contrlbatloni  to  thii  department, 
accompanied  by  sketches,  are  solicited  and  will 
be  well  paid  for.] 

Repairing  a  ''Seized"  Sliding  Mem- 
ber. 

By  Jules  Ouvrier. 

Deliveries  of  so  called  "1906  models"  are 
being  made  early,  so  early  that  many  of  the 
cars  are  sent  out  in  a  more  or  less  unfin- 
ished and  incomplete  condition,  both  as  to 
design  and  workmanship.  Some  few  days 
ago  I  was  called  upon  to  tow  in  a  car  that 
was  stalled  in  a  distant  suburb,  a  job  I  like, 
as  many  valuable  suggestions  are  always 
forthcoming  from  the  assembled  multi- 
tude. Without  having  anything  out  of  the 
usual  run  occur  to  mar  the  keen  enjoy- 
ment of  such  an  episode,  I  arrived  home 
with  the  outfit.  The  disabled  machine 
turned  out  to  be  a  1906  touring  car, 
weighing  2,150  pounds,  with  a  5J^x6 
inch  double  opposed  engfine  (tested  at  the 
factory  and  claimed  to  develop  31  actual 
horse  power),  and  sliding  gear  transmis- 
sion. Though  the  engine  ran  nicely  no 
power  was  delivered  to  the  driving  wheels. 

TROUBLE  IN   GETTING  AT  THE  TROUBLE. 

The  body  was  removed  after  taking  out 
four  bolts  in  the  body  proper  and  two  in 
the  dash,  and  disconnecting  the  battery 
connections.  I  was  told  the  transmission 
could  not  be  removed  without  taking  out 
the  crank  shaft,  involving  loosening  the 
bearings  and  removing  other  parts,  and  it 
certainly  looked  that  way.  After  taking 
off  the  aliuninum  crank  case  cover  plates, 
held  on  by  a  multitude  of  screws,  the  gears 
were  exposed  to  view.  This  was  a  sight 
good  for  sore  eyes;  the  gear  box  is  cer- 
tainly the  finest  I  have  seen  in  many  a  day. 
By  a  double  gear  movement  no  gears  run 
idle  when  the  high  speed  is  in  use.  Re- 
moving more  screws  from  the  lower  half 
of  the  gear  case  cover  we  still  found  it 
impossible  to  get  it  off.  On  the  extreme 
end  of  the  shaft  a  brake  wheel  is  keyed. 
To  get  this  off  involved  much  labor,  but  by 
making  a  steel  wedge  we  forced  the  key 
from  its  seat  and  the  wheel  itself  fol- 
lowed; but  to  remove  it  entirely  we  had  to 
loosen  most  of  the  main  bolts  in  order  to 
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force  down  the  brake  wheel  low  enough  to 
clear  the  frame.  This  wheel  is  cupped  on 
the  inside  and  projects  over  the  bearings. 
It  was  quite  a  lot  of  work  to  do  all  this, 
and  could  have  been  made  much  easier  by 
foresight  in  the  draughting  room. 

THE   TROUBLE  REMOVED. 

Behind  this  wheel  were  two  more  bolts 
holding  the  case  together.  Blocking  up  the 
transmission  we  removed  these  bolts  and 
after  marking  all  parts  so  as  to  save  time 
in  replacing  we  dropped  the  lower  half  of 
the  case,  took  out  the  countershaft  and 
found  that  the  compound  gear  had  "seized" 
its  hollow  shaft.  It  was  bushed  with  com- 
mon brass,  and  from  running  some  time  on 
the  low  gear  without  effective  lubrication 
had  stuck  fast.  We  drove  the  gear  off, 
one-half  of  the  double  bushing  remaining 
on  the  shaft.  To  get  this  off  it  was  sug- 
gested that  we  saw  or  use  a  chisel,  but  by 
hammering  and  thus  expanding  it  it  was 
easily  removed,  much  to  the  edification  of 
the  wiseacres  looking  on.  We  made  new 
bushings,  not  of  yellow  brass  but  of  the  best 
bronze.  In  the  original  no  oilways  had 
been  provided,  but  a  cavity  was  left  in  the 
middle  and  three  holes  drilled  connecting 
this  with  the  face  of  the  gear.  It  seems 
to  me  that  instead  of  oil  working  in  thj* 
tendency  would  be  for  centrifugal  force  to 
drain  the  cavity.  To  remedy  this  we  cut  a 
shallow  oil  groove  in  each  bushing,  i.  e.,  a 
spiral  thread  cut  so  that  when  running  the 
oil  would  be  drawn  in  from  the  sides  to  the 
cavity. 

In  cleaning  out  the  crank  case  quite  a 
lot  (about  a  tablespoonful)  of  fine  steel 
slivers  was  found  in  the  bottom  which  came 
from  the  clashing  of  the  gears  in  shifting. 
This  part  should  be  cleaned  quite  often, 
especially  in  the  case  of  a  new  car,  until  the 
sharp  edges  are  worn  off  the  gears. 


The  Rebushed  Gears. 


A  Bad  Air  Valve  Repaired  on  ths 
Road. 

By  "Doc"  Dunlop. 

A  short  time  ago  while  taking  a  cross- 
country ride  on  my  new  motor  cycle  I 
came  upon  a  couple  of  fellows  trying 
very  hard  to  pump  air  into  the  air  tank 
of  a  small  steam  runabout.  As  I  passed 
them  one  of  them  hailed  me  and  wanted  to 
know  if  I  would  send  out  a  machine 
from  the  city  to  tow  them  home,  which, 
by  the  way,  was  some  25  miles  away.  I 
stopped  my  motor,  alighted  and  returned 
to  where  they  were  working  with  the 
machine,  naturally  curious  to  know  just 
what  was  wrong.  At  a  glance  I  saw 
that  their  trouble  was  either  with  their 
pump  or  the  valve  attached  to  the  ma- 
chine. 

The  accompanying  sketch  shows  quite 
plainly  where  the  trouble  was  and  how 
it  was  repaired  without  having  the  ma- 
chine "towed  in."  At  B  in  the  sketch 
is  shown  the  original  valve  connection, 
from  which  the  valve  and  cap  had  been 
lost  by  the  jarring  of  the  machine  while 
running  over  the  rough  country  roads  in 
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that  vicinity.  I  looked  througli  et  ! 
pair  kij  and  spare  parts,  and  fcmi| 
complete  valve  and  cap,  but,  unfortEa^ 
ly,  this  would  not  fit  the  conncctx 
the  tank,  neither  valve  nor  valve  ^1 
so  the  next  thing  to  do  was  to  find  la 
of  attaching  this  valve.  I  cut  off  «: 
4  inches  of  the  hose  attached  to  thti 
pump,  and  next  to  the  pump,  and  : 
one  end  of  this  piece  of  hose  I  insr 
the  spare  valve  body,  as  is  shown  r 
with  the  cap  at  E.  I  then  forced 
other  end  of  the  hose  on  the  connec 
at  B,  and  to  make  these  connect: 
tight  I  wound  both  ends  of  the  hose  » 
wire,  as  is  shown  at  D  and  D*.  ^ 
this  arrangement  and  the  hand  pio? 
tached  to  it,  after  removing  cap  E 
took  but  a  few  strokes  of  the  pr 
plunger  to  bring  the  pressure  up  is": 
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air  reservoir  sufficient  to  force  the  gi^ 
line  to  the  generator  and  burner,  ft  - 
less  than  a  half  hour  from  the  tiist 
discovered  those  fellows  in  their  pK 
before  they  were  again  on  their  wa}  ' 
joicing. 


The  Law  Brought  Up   to  Date. 

A  correspondent  sends  us  the  followirr 
**Newberry,  Mich.,  boasts  of  one  z'J 
mobile.  The  village  fathers  there  have  r 
taken  the  advent  of  the  automobile  so  sf 
ously  as  have  the  officials  of  some  othr 
towns.  They  have  a  saving  sense  of  huino^ 
and  have  adopted  the  following  rcgulatia? 
governing  the  use  of  gas  buggies  in  the  rl 
lage  limits:  ^Resolved.  That  the  owner- 
said  automobile  be  and  is  hereby  instructt' 
not  to  run  said  machine  at  a  rate  exccftJ 
ing  three  miles  an  hour  while  within  tb- 
village  limits ;  resolved,  further,  that  all  tlk 
provisions  of  the  ordinance  relative  tc 
pounds  and  impounding  beasts  be  and  tbt 
same  are  hereby  extended  to  include  sii<i 
automobile,  and  that  the  health  officer  be 
instructed  to  enforce  all  ordinances  reJamf 
to  nuisances  and  noxious  smells;  resolTCC, 
that  parents  be  and  are  instructed  to 
keep  their  children  off  the  street  at  ^ 
hours  of  the  day  and  night,  including  Sun 
days  and  election  days.'  " 


The  Minister  of  the  Interior  for  Austria 
has  issued  a  series  of  regulations  for  ob- 
servance throughout  the  empire  by  dnVer* 
of  motor  vehicles.  In  the  towns  speed  i?  | 
limited  to  nine  miles  an  hour,  27  miles  p^^ 
hour  being  permitted  in  the  country.  Tbt  1 
lower  speed  applies  to  villages,  etc  I 
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per  horse  power  and  the  expenditure  of  the 
amount  so  collected  under  the  direction  of 
the  State  Engineer  and  Surveyor  for  the 
construction  and  maintenance  of  highways. 


L'Hommedieu  Taxation  Bill  Up 

Again  at  Albany. 

jANY,  N.  Y.— Senator  L'Hommedieu 
reintroduced  his  act  "To  amend  the 
r  vehicle  law,  by  imposing  a  State  tax 
aotor  vehicles,  and  providing  for  the 
ction  thereof."  It  was  brought  forth 
londay  of  last  week,  and  after  a  sec- 
reading  was  referred  to  the  Senate 
mittce  on  Taxation  and  Retrenchment 
>rrespondent  of  The  Horseless  Age 
cd  an  interview  with  Mr.  L'Homme- 
in  which  a  free  discussion  of  the  act 
place. 

said  that  his  object  in  introducing  the 
/as  to  place  the  burden  of  taxation 
ic  new  State  roads  where  it  belonged, 
the  automobilists.    The  latter,  he  said, 
cry  largely  instrumental  in  the  con- 
bn  of  the  present  roads.    While  the 
:  of  the  country  districts,  of  course, 
equal  benefit  from  the  State  roads, 
0  not  actually  need  roads  of  so  clab- 
a  character.    The  State  pays  50  per 
of  the   expense    of    the    roads,    the 
35  per  cent   and  the  township   15 
nt    The  automobilists,  who  use  the 
perhaps  more  than  any  other  class, 
•thing.    This  he  thinks  is  not  a  fair 
ition  of  the  expense.    Last  year,  he 
^  after  the  act  had  died  in  the  Senate 
|.  reaching  the  Assembly,  he  had  been 
fid   strong    support,    probably    suffi- 
•  carry  the  measure,  if  he  would  post- 
urther   action    till    1906.       This   he 
to  do.    An  attractive  feature  of  the 
he  thinks,  the  fact  that  it  involves 
-  dition  of  all   other  laws   regarding 
ation  of  automobiles.     He  believes 
much  revenue  will  be  raised  by  the 
OS  of  the  act  as  by  direct  taxation, 
that,  while  he  had  not  made  a  can- 
to what  support  he  would  receive  in 
Wte,  he   strongly  believed   that,   in 
the  promises  of  last  year,  men- 
ibove,  and   for  other  reasons,  the 
will  go  through. 

ct  was  first  introduced  on  March  8 

•;  was  changed  to  an  Assembly  bill; 

the  Committee  on  Taxation  and 

unent      It  was  reported  favorably 

t  Committee  on  Taxation  and  Re- 

:    cnt,  with  amendments,  and  finally 

;    erred   to    the    Committee   of    the 

with  whom  it  rested. 

t  Committee  on  Taxation  and  Re- 

^mt  remains  the  same  this  year,  it 

table  to  suppose  that  the  act  will 

:  "  :  reported   favorably,  especially  as 

•    fonmiedieu    is   a   member   of   the 

«.    It  will  be  recalled  that  the  prin- 

>visions    of    the   bill    are   for   the 

f  all  motor  cars  at  a  rate  of  $1 


New  Jersey  Automobile  Law  Up- 
held—A Decision  in  the 
Test  Case. 

Jersey  City,  N.  J.— After  withholding  his 
decision  for  many  months  in  the  case  of 
Harry  Unwin,  who,  with  the  support  of 
the  National  Association  of  Automobile 
Manufacturers,  is  testing  the  constitution- 
ality of  the  State  law  which  provides  that 
non-residents  must  obtain  licenses  at  a  cost 
of  $1  each  in  order  to  operate  motor  cars 
in  the  State,  Judge  Blair,  of  the  Court  of 
Common  Pleas,  on  January  23  sustained 
the  decision  of  the  lower  court,  which  fined 
Mr.  Unwin  $10  for  not  having  such  license. 
In  his  decision  Judge  Blair  holds  that : 

First— The  requirement  of  the  statute  that 
every  person  should  procure  a  certificate  at 
a  fee  of  $1  is  not  the  imposition  of  an 
additional  tax  upon  such  vehicle. 

Second— That  the  filing  of  a  certificate 
and  the  $1  fee  is  a  license  fee,  and  its  ex- 
action is  the  exercise  of  the  legitimate  police 
power  of  the  State. 

Third— That  the  exaction  of  this  fee  is  not 
the  creation  of  a  new  and  distinct  class 
among  those  entitled  to  the  use  of  the  pub- 
lic highways. 

Fourth— That  a  distinction  may  be  legally 
made  in  the  matter  of  a  license  fee  between 
the  manufacturer  of  motor  vehicles  and 
owners  who  use  them  for  pleasure. 

Fifth— That  the  law  in  question,  though 
it  may  not  accomplish  the  whole  purpose  of 
its  enactment,  to  wit,  the  complete  identity 
of  the  owner  of  the  vehicle,  it  does  accom- 
plish that  object  in  a  measure  and  is  there- 
fore valid. 

In  regard  to  the  decision  Charles  T. 
Terry,  counsel  for  Mr.  Unwin  and  the  Na- 
tional Association  of  Automobile  Manu- 
facturers, is  quoted  as  saying: 

"The  case  will  be  appealed  in  the  State 
of  New  Jersey.  The  decision  of  the  Court 
of  Common  Pleas  against  us  makes  this 
more  easily  possible  than  if  the  finding  of 
the  police  court  had  been  reversed.  What 
we  want  is  to  get  the  case  finally  to  the 
United  States  Supreme  Court  and  to  get 
as  much  opinion  from  the  courts  as  pos- 
sible on  the  way  there.  We  would  like  to 
go  to  the  highest  court  with  the  reasons 
for  previous  decisions  spread  out  in  full." 
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fact,  from  the  laws  of  any  other  States. 
Senator  Freylinghuysen,  who  is  himself  a 
motorist,  and  has  toured  extensively  here 
and  abroad,  explains  that  his  bill  embraces 
many  provisions  of  the  French  and  Austrian 
regulations. 

The  measure  provides  for  the  appoint- 
ment of  a  commissioner  of  motor  vehicles, 
together  with  a  force  of  inspectors,  au- 
thorized to  make  arrests  without  warrants 
for  all  violations  of  the  law.  The  com- 
missioner is  to  make  an  annual  report  to 
the  Governor,  with  such  recommendations 
as  he  may  desire. 

Annual  licenses  are  to  be  issued  by  the 
Secretary  of  State  and  by  the  chiefs  of 
police,  the  latter  with  the  authority  given 
them  by  the  motor  commissioner.  The 
annual  fee  is  to  be  fifty  cents  per  horse 
power  for  each  machine,  with  an  addi- 
tional twenty-five  cents  per  horse  power  for 
the  driver.  Short  time  tourists  may  be 
registered  at  $1  per  day.  All  drivers  must 
be  examined  before  being  licensed.  Manu- 
facturers may  secure  licenses  good  for  five 
days.  The  age  of  a  driver  is  limited  to 
eighteen  years,  and  his  photograph  must  be 
attached  to  his  license  certificate.  Any 
license  may  be  revoked  by  any  magistrate 
for  violations,  but  may  be  renewed  at  the 
option  of  the  commissioner. 

The  speed  limit  is  one  mile  in  seven 
minutes  in  cities  and  towns,  on  crossings 
and  while  passing  other  vehicles.  Else- 
where it  is  one  mile  in  three  minutes,  all 
speed  to  be  in  keeping  with  common  safety. 
Violations  are  punishable  by  a  fine  not  ex- 
ceeding $500  and  imprisonment  not  exceed- 
ing sixty  days.  All  fees  are  to  be  paid  into 
the  State  Road  Fund.  It  is  estimated  that 
such  fees  will  amount  to  $100,000  to 
$150,000  annually. 

The  fight  against  the  passage  of  the  bill 
is  being  led  by  the  Associated  Automobile 
Qubs  of  New  Jersey.  Letters  have  been 
mailed  to  many  motorists  throughout  the 
State  asking  for  their  support  and  inviting 
them  to  attend  the  hearing  which  will  be 
asked  of  the  committee  to  which  the  bill 
has  been  referred.  The  principal  objec- 
tions made  to  the  measure  by  the  associa- 
tion are  to  the  appointment  of  a  high 
salaried  commissioner,  who  they  say  will 
have  power  to  dictate  as  to  the  kind  of  tire 
protectors,  skidding  preventers  and  simi- 
lar devices  to  be  used  on  machines;  the 
payment  of  fees  based  on  horse  power  rat- 
ings ;  the  authorizing  of  constables  to  make 
arrests  without  warrants,  and  the  examina- 
tion of  operators. 


New  Bill  Stirs  Up  Strife  in  New 
Jersey. 

Trenton,  N.  J. — On  January  23  Senator 
Frelinghuysen,  of  Somerset  County,  intro- 
duced in  the  State  Legislature  a  bill  to  regu- 
late the  use  of  automobiles  within  the  limits 
of  the  State,  which  has  considerably  stirred 
up  motorists  in  and  out  of  the  State  because 
of  what  are  regarded  as  drastic  provisions. 
It  is  radically  different  in.  character  from 
the  law  now  in  force  and  quite  different,  in 


A  Solid  Tire  Suit. 

As  we  announced  last  week  the  Swine- 
hart  Clincher  Tire  and  Rubber  Company,  of 
Akron,  Ohio,  have  brought  suit  against  the 
Motz  Clincher  Tire  tmd  Rubber  Company, 
of  the  same  city,  for  alleged  infringement  of 
certain  patents  owned  by  the  plaintiffs.  It  is 
understood  that  there  are  several  patents  in- 
volved, but  the  suit  is  based  chiefly  upon 
patent  No.  772,636,  granted  on  October  18 
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1904,  to  James  A.  Swinchart,  and  of  which 
the  claims  are  given  below : 

1.  A  tire  for  wheels  comprising  an  elastic 
body  solid  throughout  with  concave  sides 
and  narrowed  central  portion  and  a  convex 
tread  surface  with  an  enlarged  rib  centrally 
about  the  circumference  of  the  tread. 

2.  A  tire  of  rubber  constructed  with  a 
widened  base  and  a  widened  tread  and  a 
solid  central  portion  of  narrower  cross  sec- 
tion than  said  base  and  tread,  said  tread 
being  convex  in  form  and  provided  with  ribs 
of  varying  sizes  running  circumfercntially 
around  the  tire. 

3.  A  tire  for  vehicle  wheels  constructed 
with  a  widened  base  and  a  widened  tread 
with  a  solid  connecting  portion  of  less  width 
than  said  base  and  tread,  a  groove  in  the 
sides  of  the  base  of  said  tire  and  an  enlarged 
rib  running  circumferentially  about  the 
centre  of  the  tread. 


St.  Louis,  Mo. — Bankruptcy  proceedings 
have  been  started  in  the  Federal  Court 
against  the  A.  L.  Dyke  Automobile  Supply 
Company,  by  three  creditors  whose  claims 
aggregate  $1,515. 

Boston. — A  bill  introduced  in  the  House 
provides  that  every  automobile  or  motor 
cycle  used  in  Massachusetts  shall  be 
equipped  with  a  gong  or  bell,  which  shall 
sound  or  strike  at  every  revolution  of  the 
wheel. 

Utica,  N.  Y. — Report  has  it  that  the  in- 
voluntary bankruptcy  proceedings  against 
the  Black  Diamond  Automobile  Company 
are  to  be  dismissed,  the  company  having 
given  checks  and  notes  in  settlement  of 
their  debts. 

Plainfield,  N.  J.— The  F.  L,  C.  Martin 
Automobile  Company  have  filed  papers  in  a 
suit  for  $10,000  against  the  Pope  Manufac- 
turing Company  in  the  Supreme  Court  at 
Trenton.  The  suit  is  based  on  a  claim  that 
cars  sold  to  the  plaintiffs  were  of  a  charac- 
ter to  cause  a  loss  of  trade. 

Richmond,  Va. — Two  bills  were  intro- 
duced in  the  Legislature  last  week  regulat- 
ing the  running  of  automobiles  and  limiting 
the  speed  to  15  miles  per  hour,  and  requir- 
ing the  driver  to  give  the  right  of  way  to 
horse  drawn  vehicles.  A  fine  of  not  less 
than  $10  nor  more  than  $100  or  imprison- 
ment in  jail  for  not  less  than  five  nor  more 
than  thirty  days  is  the  penalty  for  the  viola- 
tion of  the  provisions  of  this  bill. 


Club  Notes. 


ALBANY   A.    C. 

The  summer  season  will  be  inaugurated 
by  an  endurance  run  over  a  course  of  about 
1. 000  miles;  three  prizes  will  be  offered. 

A.   C.  OF  SYRACUSE, 

The  club  will  hold  its  annual  banquet  at 
the  Yates  Hotel  on  February  14.  C.  Arthur 
Benjamin  will  act  as  toastmaster. 
granite  state  a,  c. 

Albert  L.  Clough  addressed  the  members 
of  the  club  on  the  evening  of  January  23, 
using  "Grades"  as  his  subject. 


THE   HORSELESS   AGE. 

Motor  Cars  for  Traveling  Grocery 
Salesmen. 

In  seeking  confirmation  of  a  report  that 
the  firm  of  J.  H.  Blackwell  &  Sons,  whole- 
sale grocers,  Trenton,  N.  J.,  are  contem- 
plating equipping  their  traveling  salesmen 
with  motor  cars,  a  representative  of  The 
Horseless  Age  called  upon  them  last  week 
and  secured  an  interview  with  Mr.  Black- 
well,  in  which  he  stated  that  although  they 
have  not  yet  bought  their  cars,  they  will 
soon  purchase  a  nmabout  with  which  to 
experiment  before  ordering  a  number. 

They  desire  to  have  their  salesmen  cover 
about  60  miles  per  day  in  their  territory 
securing  orders,  for  which  purpose  it  will 
be  necessary  for  them  to  carry  about  50 
pounds  of  samples  each.  The  salesmen  will 
be  expected  to  operate  their  own  cars. 
There  are  a  number  of  possible  customers 
whom  they  are  not  now  able  to  reach  read- 
ily located  in  out  of  the  way  places,  from 
5  to  6  miles  off  the  direct  line  of  travel, 
and  they  figure  that  with  horse  travel  a 
sufficiently  large  amount  of  territory  cannot 
be  covered  to  make  the  extra  cost  of  trav- 
eling pay.  They  propose  to  visit  all  these 
places,  large  and  small,  when  the  salesmen 
are  equipped  with  automobiles.  With  the 
horse  vehicles  used  now  only  about  30 
miles  per  day  are  covered,  and  only  the 
larger  towns  visited.  Even  these  are  not 
visited  so  often  as  it  is  hoped  they  will  be 
when  motor  cars  are  employed. 

The  practicability  of  automobiles  is  to  be 
determined  by  the  tests  about  to  be  made, 
and,  according  to  Mr.  Blackwell,  there  are  a 
number  of  points  that  are  doubtful.  In  the 
first  place,  they  estimate  the  cost  of  a  suita- 
ble motor  car  will  be  about  $750,  while  a 
horse  and  carriage  costs  about  $300.  A  horse 
drawn  equipment  lasts  about  two  years,  they 
say,  while  the  length  of  life  of  an  automo- 
bile in  their  work  is  yet  to  be  determined. 
Another  point  which  gives  them  concern  is, 
that  their  salesmen  arc  employed  more  for 
their  ability  to  sell  groceries  than  to  run  au- 
tomobiles, and  may,  therefore,  be  seriously 
lacking  in  the  latter  qualification,  while  very 
proficient  in  the  former,  which  they  natu- 
rally regard  as  the  more  important. 


Commercial  Vehicle  Notes. 

The  Hilo  Sugar  Refining  Company, 
Honolulu*  T.  H..  have  placed  a  3  ton  Pope- 
Waverley  electric  truck  in  operation,  to  be 
used  for  carrying  freight. 

C.  W.  Gray,  Watertown,  N.  Y.,  has  pur- 
chased a  Packard  truck  with  a  specially 
constructed  body,  to  be  used  for  the  trans- 
portation of  passengers  on  streets  through 
which  cars  do  not  run.  He  has  applied  to 
the  city  board  of  aldermen  for  a  franchise. 

The  city  of  Syracuse  has  appointed  \V. 
H.  Bex  to  have  charge  of  the  automobiles 
belonging  to  the  city.  The  authorities  con- 
template the  purchase  of  additional  motor 
cars  for  the  various  departments  in  the  near 
future. 


VoL  17.  i* 

Ormond-Daytona  Racet. 

New  speed  records  were  made  dunx' 
past  week  while  the  Florida  races  %ix 
progress.  The  course  was  in  fairh  ; 
condition,  and  the  weather  favorable  t; 
greater  part  of  the  time.  The  Sx 
steamer,  which  was  dri\'en  by  Mn 
covered  a  mile  in  28  1-5  seconds.  Fti. 
ing  are  the  summaries  of  the  races: 

One  Mile  International  for  Dcwar 
Won  by  Marriott  (Stanley),  in  33  *^ 

One  Mile  Heavyweigrht  Champffinrj 
First  Heat— Won  by  Lancia  (Fiat/  z\ 
seconds. 

One  Mile  Steam  Championship— Wr: 
Marriott  (Stanley),  in  34  4-5  sccondi 

Five  Mile  Open  Championship— Wr  I 
Lancia  (Fiat),  in  3m.  i  1-5S. 

Five  Mile  Middleweigrht  Champiocq 
Won  by  Cedrino  (24  h.  p.  Fiat),  in  31 1 
3-5S. 

Five  Mile  Heavyweigrht  Champia^ 
Won  by  Clifford  Earp  (100  h.  p.  Xd 
in  2m.  56s. 

Fifteen  Mile  Race  for  American  Tec 
Cars— Handicap ;  pace  according  to  r 
Won  by  Durbin  (15  h.  p.  Stanley),  vr. 
seconds  start,  in  i3nL  42  2-5S. 

Ten  Mile  Corinthian  Champions^ 
Won  by  S.  B.  Stevens  (Fiat),  ingoL^ 

Ten  Mile  Middleweight  ChAmpioasL^ 
Won  by  Vaughan  (80  h.  p.  Darraq  1 
7  minutes. 

Ten  Mile  Corinthian  Handicap— Wx 
H.  N.  Harding  (45  h.  p.  Daimler),  witli' 
30S.  start,  in  8m.  48  4-5S. 

Kilometres,  Record  Trials.  All  CU5s^ 
Marriott  (Stanley  steamer),  18  2-5  s**- 

Kilometre  Record  for  Gasoline  O- 
Won  by  Clifford  Earp  (100  h.  p.  ^i?^ 
in  21  3-5  seconds. 

Mile  Record  Trials,  All  Classes-^V 
by  Marriott  (Stanley  steamer),  281-5*^ 
onds. 

Record  for  Middleweight  Cars— Woe  "^ 
Wurgis  (32  h  p.  Reo),  in  523-5  sccondi 

One  Hundred  Mile  International  0^ 
pionship  for  Minneapolis  Cup— Won  ■ 
Earp  (100  h.  p.  Napier),  in  ih.  isni-  ^^ 

Ten  Mile  Open  Handicap— Won  by  U 
cia  (iio  h.  p.  Fiat),  from  scratch  in  fe 
182-5S. 

Thirty  Mile  Championship  for  Arocna 
Built  Cars— Won  by  Marriott  (Staflifj/- 
34m.  182-5S. 

Fifteen     Mile     Championship— Won 
Lancia  (no  h.  p.  Fiat),  in  10  minutes. 

Ten  Mile  Open  Championship,  Combtrf 
with  Ten  Mile  Heavyweight  Championst^ 
—Won  by  Lancia  (no  h.  p.  Fiat),  in^' 
19  3-5S. 

Two  Mile  a  Minute  Record  Trials-V/' 
by  Demogeot  (200  horse  power  Darraf?^^ 
58  4-5  seconds;  Marriott  (Stanley),  secoc* 
in  59  3-5  seconds. 


The  Ormond  meet,  reported  above,  « 
even  a  greater  disappointment  to  those  wf 
went  to  Florida  to  witness  keen  comp«^ 
tion  than  the  meet  last  year.  R^^'^' 
were  broken,  but  interest  was  entirely  ^^^ 


ing. 


^^vx^x-y    31,    X906. 
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Aluminum  Production. 

^e  price  of  aluminum  has  doubled  in 
Is^st  five  years,  reports  Consul  General 
ritHer,  of  Frankfort,  and  that  produc- 

is  largely  increasing  in  Europe.  The 
>r^s  is  from  German  sources,  as  fol- 
5  : 

Vie  companies  at  present  producing 
ninuxn  are: 

A^luminum  Industry  A.  G.,  in  Neuhau- 
,  Switzerland,  which  also  has  works  at 
id-Gastein,  Austria,  and  at  Rheinfelden, 
len.  The  total  annual  production  of  the 
ee  works  of  this  company  was  esti- 
ted  at  3,675  tons  (at  2,204  metric 
inds),  employing  88  bureau  officials  and 

workmen.  The  Neuhausen  company 
VI red  territory  in  the  Swiss  Canton  of 
ill  is,  where  it  has  the  use  of  50,000 
rse  power  of  water  power.  New  works 
:  to  be  erected  there.  It  has  also  pur- 
ised  the  stock  of  and  now  owns  the 
*mical  works  of  H.  Bergins  &  Co.  in 
tutsch  Lissa.  Silesia,  where  about  200 
►rkmen  are  employed,  mainly  in  making 
.ts    of  aluminum. 

2.  British  Aluminum  Company,  at  Feyer, 
otland,  which  has  also  works  in  Sarps- 
s,  Norway;  its  total  production  per  year 
s  been  estimated  at  2,250  tons. 

3.  Societe  electro-metallurgique  frangaise, 
French  company,  with  works  at  La  Praz 
kd  Les  Sordrettes,  in  Savoy,  produces 
>out  2,325  tons  of  aluminum  per  year. 

4.  Societe  des  produits  chimiques  d' Alois 
de  la  Camargne  has  works  at  Calypse 

id  at  St  Felix,  in  Savoy,  whose  combined 
inual  production  is  stated  to  be  2,100 
ms.  The  French  aluminum  works  were 
osed  for  some  months  owing  to  a  strike. 

5.  The  Pittsburg  Reduction  Company 
as  works  at  Niagara  Falls,  N.  Y.,  Shawen- 
^an,  Canada,  and  at  Massena,  N.  Y.,  whose 
3inbined  production  is  said  to  be  4,200 
>ns. 

The  manufacture  of  this  metal  has  been 
ery  profitable,  the  price  having  almost 
loubled  since  the  year  1900.  One  of  the 
European  aluminum  manufacturing  firms 
las  its  entire  production  of  the  metal  sold 
ihead  for  several  years.  The  great  de- 
nand  for  the  metal  and  the  profitable 
)rices  it  commands  will  cause  a  large  in- 
:rease  in  production. — Consular  Reports. 


New  Incorporations. 

Sioux  City  Motor  Company,  Des  Moines, 
la.— Capital,  $10,000. 

The  Newark  Motor  Car  Company,  New- 
ark, N.  J.— Capital,  $100,000.  Incorporators, 
Peter  Broderson,  James  F.  Kelly,  George 
H.  Walters. 

The  Detroit  Ignition  and  Supply  Com- 
pany, Detroit. — Capital,  $25,000.  Incorpora- 
tors, E.  J.  Pennington,  M.  Pennington  and 
S.  Swatridge. 

The  Summit  Garage,  Summit,  N.  J. — 
Capital,  $25,000.  Incorporators,  C.  S.  Hardy, 
W.  C  Johnson.  John  C.  Sparks,  Edward  E. 
Benedict  and  R.  C.  Wilson.    Officers,  C.  H. 


Grant,  W.  C.  Sampson  and  William  Lamp- 
son. 

The  Angelus  Motor  Car  Company,  Los 
Angeles,  Cal. — Capital,  $30,000.  Directors, 
F.  K.  Eckley,  A,  C.  Lusby,  W.  G.  Nevan. 

The  Trans-River  Auto  Company,  Brook- 
lyn, N.  Y. — ^Capital,  $15,000.  Incorporators, 
A.  T.  Herd,  R.  Ferguson  and  C.  W.  Baker. 

Motor  Car  and  Storage  Company,  Pater- 
son,  N.  J. — Capital,  $10,000.  Incorporators, 
Hattie  A.  Berry,  H.  Coulson  Fairchild  and 
Alfreda  Fairchild. 

Oliver  Electric  Vehicle  Company,  Cleve- 
land.— Capital,  $10,000.  Incorporators,  A. 
H.  Parrott,  E.  C.  Mullen,  H.  A.  Mullen, 
Sherman  Arter  and  M.  Barnes. 

The  Matheson  Company  of  New  York, 
Huntington,  N.  Y. — To  manufacture  auto- 
mobiles. Capital,  $100,000.  Directors,  H. 
U.  Palmer,  A.  P.  Palmer,  C.  O.  Singer. 

The  Auto  Shop  Company,  Cleveland, 
Ohio. — Capital,  $50,000.  Incorporators, 
Qark  F.  Schroeder,  Ira  'B.  Sperry,  Walter 
C.  Schroeder,  Milton  W.  Lusk  and  A.  L. 
Maurer. 

Manhattan  Auto  Car  Company,  New 
York. — To  manufacture  and  operate  motor 
vehicles.  Capital,  $1,000.  Incorporators,  B. 
W.  Wrenn,  F.  DeC.  Sullivan,  Sidney  H. 
Hartsbome. 

Graham  &  Goodman  Company,  Incorpo- 
rated, New  York  city. — To  manufacture  au- 
tomobiles. Capital,  $10,000.  Incorporators, 
Charles  W.  Graham,  J.  Monroe  Graham 
and  Frederick  F.  Goodman. 

The  Alameda  Garage,  Oakland,  Cal. — ^To 
manufacture,  sell  and  repair  automobiles. 
Capital,  $20,000.  Directors,  Paul  K.  Buck- 
ley, Frank  Smith,  E.  K.  Taylor,  William  E. 
Keene  and  John  F.  Buttrick. 

The  Salisbury  Tire  Company,  Owosso, 
Mich.— Capital,  $100,000.  Officers,  E.  R. 
Salisbury,  president  and  general  manager; 
Oliver  Salisbury,  assistant  manager;  E.  P. 
Waldron,  vice  president,  and  Robert  Steel, 
secretary  and  treasurer. 


Agency  and  Oarage  Notes. 

A  garage  is  to  be  erected  at  Halsteads, 
Park  Heights  avenue,  Baltimore,  Md. 

The  Chadwick  Motor  Car  Company  have 
opened  salesrooms  at  621  Broadway,  New 
York  city. 

C.  W.  Worthing,  of  Fond  du  Lac,  Wis., 
expects  to  open  in  that  town  a  garage  about 
March  i. 

W.  S.  Hunt  is  building  a  garage  on  Ches- 
ter avenue  and  Eighteenth  street.  Bakers- 
field,  Cal. 

John  L.  Silleck  will  represent  the  Ram- 
bler, Marion  and  National  cars  this  season 
in  Peekskill,  N.  Y. 

The  Bartholomew  Company,  of  Peoria, 
111.,  have  opened  a  branch  at  131  Second 
street,  Des  Moines,  la. 

The  Eastern  Automobile  Company,  of  326 
North  Broad  street,  Philadelphia,  are  build- 
ing a  large  addition  to  their  garage. 

The  Antler  Automobile  Company  and  the 
Colburn  Automobile  Company,  of  Denver, 
Col.,  are  moving  their  garages  to  the  new 


Colburn  Building,  at  Broadway  and  Fif- 
teenth street 

The  Albany  Garage  Company  are  erecting 
a  garage  on  Howard  street,  Albany,  N.  Y. 

The  Austin  car  will  be  handled  in  New 
York  during  1906  by  Frank  A.  Sanford. 

The  Grant  Brothers  Auto  Company,  De- 
troit, have  become  agents  for  the  Thomas 
and  Buick  cars. 

Bankers  Brothers  Company,  Pittsburg, 
Pa.,  are  opening  a  downtown  salesroom  on 
Diamond  street 

The  Pope-Toledo  car  will  hereafter  be 
represented  in  Pittsburg  by  the  Electric  Au- 
tomobile Company. 

The  Duluth  Electric  Construction  Com- 
pany, Duluth,  Minn.,  have  acquired  the 
agency  for  Pope-Waverley  cars. 

The  Troy  Auto  Exchange,  Troy,  N.  Y., 
have  bought  out  the  garage  of  the  Lucey- 
Reynolds  Company,  Albany,  N.  Y. 

The  agency  for  the  Majestic  tires  in  San 
Francisco  has  been  placed  with  the  Midland 
Automobile  and  Bicycle  Supply  Company. 

J.  A.  Clairmonte,  Los  Angeles,  Cal.,  will 
erect  a  garage  on  the  west  side  of  Spring 
street,  between  Seventh  and  Eighth  streets. 
The  Philadelphia  Auto  Tire  Repair  and 
Rubber  Company,  of  711  North  Broad 
street,  Philadelphia,  have  acquired  the  agen- 
cy for  G.  &  J.  tires. 

John  Wolf,  Alexander  Lindgren  and  Mar- 
tin Weber  have  formed  a  company  to  erect 
a  garage  at  La  Porte,  Ind.,  and  will  act  as 
agents  for  Buick  cars. 

Harry  Marvel,  formerly  in  the  employ  of 
the  Pope  Manufacturing  Company,  Phila- 
delphia, has  been  appointed  manager  of  the 
Araos-Pierce  Automobile  Company,  Syra- 
cuse, N.  Y. 

The  Covell  &  Crosby  Motor  Company, 
1621  Broadway,  New  York  city,  was  recent- 
ly incorporated  to  handle  Ariel  motor  cars 
in  Greater  New  York,  Long  Island  and 
Westchester  County. 

The  Atlas  Automobile  Company,  Pitts- 
burg, Pa.,  have  acquired  the  agency  for 
Premier  and  Maxwell  cars  for  western 
Pennsylvania,  southern.  Ohio,  western  Mary- 
land and  West  Virginia. 

The  Acme  Motor  Car  Company,  of  Read- 
ing, Pa.,  are  establishing  a  branch  at  713 
North  Broad  street,  Philadelphia,  whicli 
they  expect  to  occupy  about  February  i. 
D.  W.  Webster  will  be  manager. 

The  Motor  Car  Company,  Baltimore, 
Md.,  are  erecting  a  garage  at  the  comer  of 
Mt  Royal  and  Maryland  avenues.  They 
will  act  as  agents  for  the  Thomas  Flyer, 
Baker  electric  and  Peerless  cars. 

The  Northern  Manufacturing  Company, 
of  Detroit,  have  lately  appointed  the  follow- 
ing new  agencies:  The  Bonney  Auto  Com- 
pany, Kansas  City,  Mo.;  Northern  Car 
Agency,  Boston,  Mass. ;  the  Diamond  Motor 
Car  Company,  Los  Angeles,  Cal.;  the  Me- 
chaley  Brothers,  Stafford,  Conn.;  Welch- 
Estberg  Company,  Milwaukee,  Wis.;  the 
Bagnall  Auto  Company,  St.  Louis,  Mo.,  and 
the  Crescent  City  Automobile  Company. 
New  Orleans,  La. 
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There  arc  said  to  be  280  automobiles  and 
motor  cycles  in  use  in  Denver,  Col. 

The  Denver  Auto  Goods  Company  have 
removed  to  1614  Broadway,  Denver,  Col. 

The  Schubert  Brothers  Gear  Company, 
Oneida,  N.  Y.,  have  increased  their  capital 
stock  to  $75,000. 

The  Holmes-Booth  Motor  Car  Company, 
of  Willson  avenue,  Cleveland,  succeed  W. 
M.  Booth,  of  that  address. 

The  Wright  Cooler  and  Hood  Manufac- 
turing Company,  335  Wabash  avenue,  Chi- 
cago, have  begun  operations. 

C.  P.  Weeber  will,  it  is  reported,  erect  a 
new  factory  at  Central  avenue  and  Brad- 
ford street,  Albany,  N.  Y. 

The  Iron  Pneumatic  Wheel  Company 
have  moved  their  offices  and  salesrooms  to 
251  Fifth  avenue.  New  York  city. 

It  is  reported  that  the  Consumers  Brew- 
ery building  on  Whitehead's  road,  Trenton, 
N.  J.,  is  to  l>e  converted  into  an  automobile 
factory. 

D.  M.  Dearing  and  P.  B.  White,  of  Jack- 
son, are  said  to  be  organizing  a  company 
to  manufacture  children's  automobiles  at 
Leslie,  Mich. 

The  Hotchkin  Anti-Jolt  device  is  a  new 
shock  absorber  which  has  been  placed  on 
the  market  by  P.  M.  Hotchkin,  4021  Lake 
avenue,  Chicago,  111. 

The  Mack  Brothers  Motor  Car  Company, 
All  en  town.  Pa.,  have  sold  their  foundry  and 
pattern  shop  to  the  Taylor  Manufacturing 
and  Construction  Company. 

A.  Ekaf,  a  Japanese  who  is  a  graduate  of 
the  Massachusetts  Institute  of  Technology, 
is  said  to  be  starting  negotiations  for  the 
founding  of  an  automobile  factory  in  Japan. 

It  is  reported  that,  a  number  of  Trenton 
capitalists  have  purchased  the  rights  to  man- 
ufacture the  Walters  car,  and  expect  to 
start  a  factory  at  Trenton  for  this  purpose. 

C.  Arthur  Benjamin,  formerly  sales  man- 
ager of  the  H.  H.  Franklin  Company,  of 
Syracuse,  has  taken  a  position  with  the 
Babcock  Electric  Company,  of  Buffalo, 
N.  Y. 

The  Baldwin  Chain  and  Manufacturing 
Company,  Worcester,  Mass.,  have  purchased 
a  four  story  building  on  the  comer  of 
Chandler  and  Bellevue  streets,  as  an  addi- 
tion to  their  plant. 

The  Krueger  Manufacturing  Company, 
Milwaukee,  Wis.,  are  erecting  a  factory  at 
the  comer  of  Water  and  Biddle  streets, 
where  they  will  manufacture  a  40  horse 
power  four  cylinder  car. 

We  have  just  received  a  copy  of  "Two 
Americans  in  a  Motor  Car  Touring  in 
Europe,"  a  small  volume  by  Herbert  F. 
Gunnison,  published  by  the  Brooklyn  Daily 
Eagle,  which  contains  accounts  of  ten  tours 
in  Europe  by  two  residents  of  Brook- 
\  the  routeings  for  some  sixty  more. 
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It  would  seem  to  be  very  helpful  to  those 
motorists  who  contemplate  European  tours. 

After  February  i  the  Philadelphia  Orna- 
mental Wire  Company  will  be  installed  in 
their  new  factory  at  Camden,  N.  J.,  with 
offices  and  salesrooms  at  525  Commerce 
street 

The  Mercedes  Import  Company,  New 
York  city,  will  now  handle  the  retail  sales 
of  German  Mercedes  cars  in  America,  hav- 
ing opened  a  salesroom  on  the  ground  floor 
of  the  new  Times  Building. 

Plans  are  being  made  by  the  officials  of 
the  Westinghouse  Machine  Company,  East 
Pittsburg,  Pa.,  for  the  manufacture  of  au- 
tomobiles. The  machines  which  now  bear 
the  company's  name  are  made  in  France. 

The  Professional  Chauffeurs'  Club  of 
America,  New  York  city,  has  been  organ- 
ized, with  the  following  directors:  Valen- 
tine Coch,  Frederick  W.  Walsh,  Wm.  H. 
Walter,  Frederick  H.  Brebogle  and  Martin 
McGuirc. 

W.  H.  Anderson  &  Sons,  of  28  St  Al- 
bans avenue,  Detroit,  have  been  merged  into 
a  new  company  known  as  the  Anderson 
Forge  and  Machine  Company.  Russell  A. 
Alger,  Jr.,  is  president.  They  have  greatly 
increased  facilities. 

In  the  Show  catalogue  printed  in  our 
issue  of  January  10  the  price  of  the  Duryea 
double  victoria  was  given  as  $2,000.  It 
should  be  $1,900,  and  the  motor  should 
have  been  rated  at  25-30  horse  power,  in- 
stead of  15  horse  power. 

At  a  special  meeting  of  the  board  of 
directors  of  the  Diezemann  Shock  Absorber 
Company,  131 1  Hudson  street,  Hoboken, 
N.  J.,  the  following  directors  resigned: 
Malcolm  C.  Anderson,  Halcott  Anderson, 
Henry  L.  Scheuerman  and  Geo.  E.  Arm- 
strong. They  are  succeeded  by  Sam  Fisher 
as  president;  Henry  Fisher,  vice  president 
and  manager;  Carl  Bomeisler,  as  secretary 
and  treasurer,  and  Isidor  Springer  and 
Adolph  Boskowitz,  as  directors. 


Patents  of  January  16. 

809,946.  Spring  Gear  for  Vehicles. — 
Charles  A.  Hennicke,  Buffalo,  N.  Y.  Filed 
January  12,  1905. 

809,986.  Tire  and  Other  Valves. — George 
H.  F.  Schrader,  New  York,  N.  Y.  Filed 
February  6,  1897. 

810,061.  Pneumatic  Cushion  Wheel. — 
Charles  A.  Lee,  Kansas  City,  Kan.  Filed 
June  28,  1905. 

810,206.  Locking  Device  for  Motor  Cars, 
Automobiles  and  the  Like. — Isaac  W.  Hey- 
singer,  Philadelphia,  Pa,    Filed  August  21, 

1905. 

810,261.  Steering  Gear  for  Traction  En- 
gines.— Peter  L.  Cantelou.  Hillsboro,  Tex. 
Filed  June  26,  1905. 

810,282.  Recoil  Check  for  Vehicles. — 
Henry  A.  House,  Bridgeport,  Conn.  Filed 
April  20,  1905. 

810,337.  Wheel.— Gustave  L.  Hinsch, 
Waverly,  la.    Filed  March  3,  1905. 

810,362.  Street  Cleaning  Apparatus.— 
Napoleon  St  Peter,  Jr.,  Fairfield,  Me. 
Filed  March  2,  1904. 
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810,372.  Steering  Knuckle  for  Vdad( 
—Jackson  O.  Haas,  Pottsville,  Pa.  Fi 
February  16,  1905. 

810,379.  Motor  Vehicle. — Harry  M.  Pep 
Chicopee  Falls,  Mass.    Filed  September  i< 

1903. 

12437.  Frictional  Retarding  Means  ii 
Spring  Vehicles. — ^Jules  M.  M.  TraoW 
Paris,  France.  Filed  June  9.  I905-  Oa| 
inal  No.  695,508,  dated  March  18.*  1901 


Patents  of  January  23. 

810.419.  Attachment  for  Vehicle  Wbdi 
— George  W.  Kirkpatrick,  Rochester,  X  I 
Filed  February  3,  1904. 

810.420.  Attachment  for  Vehicle  \\'bei 
— George  W.  Kirkpatrick,  Rochester,  N.  t 
Filed  August  8,  1904. 

810,487.    Wheel  for  Traction  Engina 
Irvin    O.    Hotaling,    Crab    Orchard,  N* 
Filed  June  12,  1905. 

810,526.  Wheel  for  Vehicles.— TbM 
Gare,  New  Brighton,  England.  FflcdJ» 
ary  15,  1904. 

810,636.  Automobile. — Leonard  B.  (4* 
lor,  Newton  Center,  Mass.  Filed  Mari 
21,  1905. 

810,643.  Cooling  Means  for  Expkr^ 
Engine  Cylinders. — Simeon  Ham,  h^ 
apolis,  Ind.    Filed  May  8,  1905. 

810.673.  Vehicle  Steering  Mechamsi- 
Frank  B.  Rae,  Chicago,  111.  Filed  Jnae; 
1898. 

810.674.  Vehicle  Motor  Suspension  MoJ- 
anism. — Frank  B.  Rae,  Detroit,  Mick  P' 
September  7,  1905. 

810,679.  Steering  Device  for  Velr-= 
—George  K.  Rudert,  Wilmington,  Del  F;-:: 
March  7,  1905. 

810,697.  Cap.— Louis  Balsam,  New  Yc^ 
N.  Y.    Filed  May  17,  1905. 

810,783.  Friction  Qutch.- Jonathan  I 
Maxwell,  Detroit,  Mich.  Filed  JuH  ^S 
1904. 

810,792.  Carburetor. — James  Mclctc»=i 
Lansing,  Mich.    Filed  October  15,  19^ 

810,869.  Power  Transmitting  Mechaitsi 
— John  B.  King,  Plymouth,  England,  pyrf 
April  10,  1905. 

810,881.  Motor  Vehicle.— Lcroy  S.  P>:^ 
Canton,  Ohio.    Filed  April  i,  1905. 

810,888.     Vehicle   Tire.  —  Charles  S^' 
Akron,  Ohio.    Filed  September  29, 19^ 


Trade  Literature  Received. 

The  American  Shock  Absorber  Cocnpir. 
Easton,  Pa.— Folder  telling  about  tbd: ' 
draulic  shock  absorber. 

The  Milwaukee  Rubber  Works  Con^sr 
Cudahy,  Wis. — Pamphlet  describing  r** 
Fawkes  clincher  tires. 

The  Baker  Motor  Vehicle  Coof^ 
Cleveland,  Ohio.— Illustrated  booklet  * 
Aristocrats  of  Motordom,"  showing  -- 
various  models. 

.\merican  Motor  Car  Manufacturers*  '• 
sociation,  Chicago,  111. — Booklet  cootu 
illustrations  and  specific2»tions  of  igc6^ 
eU  of  manufacturers  who  are  nicnibff^ 
the  association. 
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DEUVERY  NOTICE  NUMBER  2 


In  November  we  suggested  that  prospective  purchasers  of  the 
y^INTON  MODEL  K  place  their  orders  early,  and  thus  avoid 
elayed  delivery. 

Those  who  accepted  the  suggestion  hAve  either  already  received 
beir  cars  or  will  receive  them  on  promised  dates.  This  includes 
rdcrs  placed  at  the  New  York  Show. 

Now  we  have  a  second  suggestion  to  offer. 

We  have  gone  over  our  order  book  and  compared  delivery  prom- 
ses  with  our  output  from  day  to  day. 


MODEL    K    WINTON.— Four    vertical,    water-cooled 

grlinders.  Thirty  horse  power  or  more.  Quiet  running, 
plendid  reserve  power.  Velvety,  non-jar,  non-shock,  non- 
breaking transmission.  Flexible  speed  control.  Shooting 
Oiler.  Exclusive  twin  springs.  E^isy  riding.  And  every 
other  feature  that  a  first  quality  car  should  have. 
{.  0.  b.  Qeveland.  Compare  it  with  cars  selling 
and  more. 


e.     $1,500 
at  $3,500 


WE  FIND  THAT  THE  NUMBER  OF  FUTURE  DELIVERIES 
ALREADY  PROMISED  LEAVES  BUT  VERY  FEW  CARS 
AVAILABLE  FOR  EARLY  SHIPMENT. 

Consequently  orders  that  reach  us  promptly  will  be  entered  for 
these  choice  delivery  dates. 

Orders  received  after  preferred  dates  are  gone  must  await  their 
turn. 

PURCHASERS  WILL  BE  GIVEN  THEIR  CHOICE  OF 
DATES  IN  THE  ROTATION  IN  WHICH  ORDERS  ARE 
RECEIVED  AT  OUR  MAIN  QFFICE. 

The  Wiaton  Motor  Carriage  Company 

GUBVBUAIVD,   O.,  U.  8.  A. 

Member  A.  L.  A.  M,  Branch  Houses  in  New  York,  Chicago, 

Boston,  Philadelphia  and  London.     Sales  Agencies  Everywhere. 


Volume  I  of  "The  Motor  Car  Dissected"  is  an  encyclopaedia  of  actual  "inside"  automobile  information.     Limited  edition,  but  copy 


THE  TWO=CYCLE 

ELMORE 


Put  a  Strong  Heart  to  the  Steep  Hill/ 


The  two-cycle  in  practical  results  is  as  strons  up  a  hiH  as  on  the  level  road.    The  explanation  of  the  two-cycle  principle  is  as  simple 
It  is  merely  a  uniform,  unbroken  application  of  power-something  which  is  a  physical  impossibility  in  the  four  cycle. 
If  you  want  to  understand  this  clearly  send  for  "The  Heart  of  the  Man  andilthe  Machine." 


Study  This  Dlaffnun-lt's  Important 

Cylinder  No.  1.— Explosioo  has  forced  piston  ludf  way 
down. 

Cylinder  No.  t.— Just  startlnK  down  from  explocioo. 

Cylinder  No.  S.— Coaling  into  action  before  force  of  ex- 
plosion in  Cylinder  No.  i  is  exhausted. 

Cylinder  No.  4.— Will  come  into  action  when  piston 
of  Cylinder  No.  S  is  half  way  tiuough . 


A   SINGLE    FACT    IS    WORTH    A   SHIPLOAD    OF    /KTiGUM 

The  single  fact  that  we  wish  to  impress  upon  you  is  that  the  Two-Cycle  Elmore  is  the  most  «_) 
car  made.  From  18  to  20  parts  on  every  cylinder  eliminated — actually  50  i>er  cent,  of  the  workizie  parts  e.i 
All  inlet  and  exhaust  valves  entirely  done  away  with.     One,  two,  or  three  cylinders  may  be  cut  out  at  wilL 

The  Two-Cycle  Car  goes  anywhere  without  change  of  gear;  aJways  a  steady,  unbroken  »p^-4 
power.  Can  be  throttled  down  on  the  high  speed  to  two  miles  an  hour  or  speed  along  at  the  rate  ci  ii 
will  climb  steep,  difficult  grades  without  strain  or  eflfort. 

.  Send  Por  Illustrated  1906  Catalog 

THE  ELMORE  MFG.  C( 

1004  Amanda  Street,  Clyde,  Ohio 

Members  AssocUMon  Licensed  AutomobUe  Manuftucttxfers 


KINGSTON      LINE 


of  Carburetors,  Muf- 
flers, Coils  and  Plugs 
is  without  a  peer.  The 
catalog  we  want  to  send 
you  will  tell  you  why. 
A  postal  from  3^ou,  and 
we  send  it. 


jar  a 


DA5HC0IL 


BYRNE,  KINGSTON  &  CO. 

Kokomo,  Ind.y  U.  S.  A. 


Pacific  Coast  Branch :  105  Front  Street, 
Canada :  John  Millen  &  Sons, 


San  Francisco,  Cal. 
Toronto  ' 


KINGSTON  nUITLEB  AND  CUT-OUT  COMSINCD 

Sold  by  Leading  Dealers  and  Jobbers  throughout  t)^  U.  S. 

<Ask  or  send  for  Special  Descriptive  CatjUog. 


t 
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Motor  Car  Speed. 

By  Thos.  J.  Fay,  E.  E. 

t  sometimes  happens  that  two  cars,  well 
tcbcd  one  with  the  other,  run  a  neck  and 
k  race  down  the  "king's  highway"  at 
ybc  as  much  as  30  miles  per  hour.  Each 
torist  knows  he  is  no  faster  than  the 
cr,  but  at  the  road  house  over  the  hill 
jr  join  in  ag^rceing  that  both  cars  are 
y  fast.  Much  harm  follows  these  bar- 
in  claims  of  express  speed,  for  in  the 
irse  of  events  farmers  and   the  police, 

knowing  the  vanities  of  these  gentry, 
e  stock  in  their  claims  of  breakneck 
td.  and  end  up  hf  dealing  accordingly 
h  honest  motorists.  Time  will  sure- 
ciiminate  this  trouble,  for,  after  all,  the 
ed  craze  is  only  a  passing  phenomenon, 
:  time  must  also  deal  with  the  real  speed 
>blcm. 

fust  how  fast  a  car  can  go  is,  then,  the 
in  problem  at  the  present  time;  for,  as 
r  one  can  readily  understand,  motorists 
1  be  likely  to  travel  as  fast  as  the  car 
1  go,  road  conditions  permitting,  if  the 
ice  do  not  interfere.  The  interference 
the  police  does  not  really  reduce  the  dan- 

of  high  speed,  no  more  than  locking  the 
ble  door  after  the  horse  is  stolen  gives 
k  the  horse.  On  the  other  hand,  stories 
imaginary  speed  performances  compli- 
e  the  situation,  so  that,  in  order  to  clear 


matters  up  a  bit,  first  an  effort  will  be  made 
to  fix  upon  the  speed  actually  realized,  for 
then  it  will  be  possible  to  advance  an  argu- 
ment based  upon  facts. 

Table  I  shows  the  speed  attained  by  the 
Mercedes  35  horse  power  touring  car  in 
road  condition,  with  a  total  weight  of  3,760 
pounds,  passengers  and  all.  This  table 
shows  the  speed  possible  to  attain  on  vari- 
ous grades  with  the  motor  doing  its  ut- 
most. These  speeds  are  too  high  for  regu- 
lar daily  touring  work,  but  the  speed  of  the 
motor,  viz.,  i,aoo  revolutions  per  minute, 
is  readily  realized,  hence  it  is  the  speed 
to  take  into  account  in  the  calculations.  At 
this  motor  speed  a  motorist  with  a  35  horse 
power  Mercedes  car  could  make  a  maxi- 
mum of  56  miles  per  hour  on  a  level,  hard 
road  in  still  air — ^that  is,  with  no  wind  to 
retard  the  progress  of  the  car — but  the  car 
must  be  in  good  order,  the  road  in  good 
repair,  and  the  motorist  very  familiar  with 
the  workings  of  the  car.  This  speed  is 
probably  10  miles  per  hour  faster  than  the 
average  motorist  ever  goes  with  a  35  horse 
power  Mercedes  touring  car. 

To  show  that  this  table  of  possible  speed 
is  a  reasonable  statement  of  the  facts. 
Table  II  is  offered,  showing  the  speed 
attainable  with  the  30  horse  power  Sim- 
plex touring  car  under  the  same  conditions 
of  weight,  and,  it  is  believed,  with  the  same 
allowance   of  power  per  pound   of   gross 

TABLE  NO.  1. 

Speed  Table— 35  Horse  Power  Mercedes,  1906. 

Revolutions  of  the  Motor — 1,100  Per  Minute, 


weight  Table  II  shows  a  maximum  speed 
of  54  miles  per  hour  on  a  level,  hard  road 
in  still  air,  with  the  car  in  thoroughly  good 
working  order,  which  speed  is  substantially 
the  same  as  that  shown  by  Table  I  for  the 
Mercedes  35  horse  power  car.  It  would 
be  unfair  to  make  this  comparison  if  one 
omitted  to  state  that  the  so-called  30  horse 
power  motor  in  the  Simplex  car  is  in  real- 
ity capable  of  35  horse  power  at  the  higher 
speed  at  which  the  motor  of  the  Mercedes 
car  would  have  to  run  to  furnish  power 
enough  to  drive  the  Mercedes  car  at  the 
maximum  speed  fixed  in  Table  I. 

It  is  believed  this  article  will  be  found  of 
value  mainly  for  the  reason  that  it  affords 
information  in  relation  to  the  effect  of 
gradients  on. the  speed  of  cars.  This  ef- 
fect is  very  marked  indeed,  as  any  one  will 
know  who  ever  noticed  a  freight  train  ne- 
gotiate a  3  per  cent,  grade  at  a  snail's  pace, 
notwithstanding  the  effort  of  a  2,000  horse 
power  locomotive.  As  Table  II  shows,  the 
30  horse  power  motor,  working  at  between 
32  and  34  horse  power,  when  making  54 
miles  per  hour  of  the  car  on  a  level,  slows 
down  to  13  miles  per  hour  on  a  19.5  per 
cent,  grade.  Checking  this  with  the  figures 
in  Table  i,  it  will  be  noted  that  with  54 
miles  per  hour  on  a  level,  127  miles  per 
hour  results  on  a  19.6  per  cent,  grade,  al- 
though there  is  a  difference  at  30  miles  per 
hour,  at  which  speed  the  Mercedes  car  is 


No.  of  teeth  of  sprocket  wheel.            17                                  18                                   19  20                                   21                                   22 

Speed.                          M.  P.  H.  %  Grade.    M.  P.  H.  %  Grade.       M.  P.  H     9^,  Grade.  M.  P.  H.    %  Grade.     M.  P.  H.     %  Grade.     M.  P.  H.   %  Grade. 

One 11.14       22.5          12.1         21             12.7         19.6  13.4          18.6          14             17.7          14.6          17 

Two 24.6           8.3         26.1           7.5         27.4           6.9  28.9           6.3         30.5           5.7         31.7           5 

rhrec  32              5.2         34              4.5         85.8          3.8  37.6           8.25       39.5           2.9         41.4           2.5 

Four 41.6           2.6         44.1           1.76       46.6           1.4  49.1           1             51.6           0.3         54.1 

Revolutions  of  the  Motor — 1,200  Per  Minute. 

One 12.4         22.5         13.2         21             13.9         19.6  14.6         18.6          15.3         17.7         16             17 

Two  26.8           8.3        .28.3         21             29.9          6.9  31.4           6.2         15.3           5.6         34.5           4.9 

rhree  34.9           5             37              7.5         39.9           3.6  41               3.1          33               2.7         45.1           2.3 

Four 45.4           2             48.1           4.3         51               1  53.5           0.5         42.9 

In  the  calculations  of  this  table  the  air  resistance  for  the  complete  car,  with  touring  coach  work  and  four  passengers,  is  taken  into  account,  the  toul 
weight  being  8,760  pounds.     For  cars  with  a  heavy  body  or  a  canopy  top  the  speeds  are  smaller,  corresponding  with  the  greater  weight.     The  cars  are 

usually  furnished  with  sprocket  wheels  of  18,  20  and  22  teeth.     Sprocket  wheels  of  17,  19  and  21  teeth  are  furnished  instead  of  the  standard  wheels,  if 
10  desired. 


TABLE  NO.  2. 

Simplex  30  Horse  Power  Touring  Car. 

Mileage  Table. 


No.  of  teeth  in  driving  sprocket.                        28  26  27  29 

Speed.                                         M.P.  H.            %  Grade.  M.  P.  H.  %  Grade.  M.  P.  H.  %  Grade.  M.  P.  H.  %  Grade. 

One 10                25.9  11.5  22.6  13.45  18.5  15.94  15.18 

Two 13                19.5  18.5  12.65  22.10  9.8  26.25  7.35 

Three  21                 10.5  26  7.4  34.425  4.4  41.31  2.52 

'our  37                  3.65  41  2.62  47.18  1.25  54  Level 

Reverse 8                29.6  8.7  29.1  9.39  27.1  11.25  22.3 

This  table  of  speeds  and  gradient  is  based  upon  the  conditions  of  a  maximum  weight  of  the  car  and  its  burden  of  8,760  pounds,  a  level,  hard  ^ 
.    J«  no  wind,  and  the  car  in  good  working  order. 
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able  to  mount  a  4.5  per  cent,  grade,  which 
difference,  however,  may  be  due  to  carbura- 
tion,  for  it  does  not  hold  regularly  through- 
out the  scale  of  speeds  for  grades.  At  26 
miles  per  hour,  for  instance,  both  cars  ex- 
hibit the  same  ability,  viz.,  climbing  a  grade 
of  71/2  per  cent 

These  tabulations,  in  addition  to  showing 
the  hill  climbing  ability  of  the  cars  in  ques- 
tion and  motor  cars  in  general,  also  show 
the  advantage  of  having  four  speeds  and 
reverse  in  the  transmission,  as  a  perusal 
of  the  tables  will  show  at  a  glance  that  it 
is  in  some  cases  possible  to  go  up  hill  on 
a  low  gear  with  greater  speed  than  can  be 
attained  with  a  higher  gear. 

In  Table  II  one  may  note  that  the  low 
gear  will  permit  the  mounting  of  a  15.18 
per  cent,  grade  at  15.96  miles  per  hour; 
whereas  the  second  gear  would  probably 
not  do  as  well,  as  only  13  miles  per  hour 
results  on  a  19.5  per  cent  grade;  in  any 
case,  the  difference  would  favor  the  low 
gear,  since  stalling  the  motor  would  be 
avoided.  In  judging  the  hill  climbing  per- 
formances recorded  in  the  tables,  regard 
must  be  had  to  the  heavy  load  these  motors 
were  tied  up  to,  as  with  lighter  loads  the 
speed  on  any  particular  grade  would,  of 
course,  be  greater. 

Just  what  constitutes  a  safe  and  proper 
speed  for  a  touring  car  is  a  matter  not 
easily  settled,  for  much  depends  upon  the 
car.  With  a  car  devoid  of  effective  and 
reliable  braking  means  almost  any  speed  is 
too  high.  There  is  no  rule,  then,  for  de- 
termining the  speed  of  a  poorly  constructed 
car,  but  talking  about  properly  constructed 
cars  provided  with  adequate  safety  devices 
and  methods  of  control,  it  may  be  possible 
to  lay  down  a  few  facts  of  moment 

The  writer  does  not  believe  that  severe 
police  measures  will  solve  the  problem  of 
fast  driving  nor  appreciably  modify  the 
trend  in  this  respect  Fortunately,  cars 
cannot  readily  be  built  to  develop  speed 
in  excess  of  the  safe  limit  if  the  weight  of 
the  car  bears  a  proper  relation  to  the  power 
of  the  motor.  Moreover,  a  proper  limit 
put  upon  the  allowable  size  of  the  motor  in 
view  of  the  gross  weight  of  the  car  would 
confine  the  speed  well  within  the  proper 
limits  and  eliminate  all  unreasonable  speed 
laws  once  for  all. 

Just  what  the  weight  ought  to  be  per 
horse  power  of  the  motor  is  a  question 
that  would  have  to  be  settled,  but  it  is  cer- 
tain that  the  allowable  speed  should  be 
greater  than  that  fixed  by  the  speed  laws  in 
general.  It  is  possible  that  the  following 
formula  would  give  a  weight  of  the  car, 
considering  the  motor,  that  would  guaran- 
tee reasonable  safety: 

W=  (*i-Xj'_>J^?ii-)  X  500 

in  which 

W  =  weight  of  car  in  pounds. 

b*  =  square  of  bore   in  millimeters. 

i'  =  square  of  stroke  in  millimeters. 

n  =  number  of  cylinders. 

s  =  two  thirds  of  the  maximum  attain- 
able speed  of  the  motor  running  free. 
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Fig.  I. 

This  formula  eliminates  all  uncertainties 
of  measuring  and  fixes  very  closely  the 
possible  speed  of  a  car,  provided  the  weight 
is  adjusted  to  satisfy  the  formula.  It  is 
possible  that  the  value  of  the  constant  500 
would  be  different  for  different  types  of 
cars.  For  a  touring  car  of  the  conventional 
four  cylinder  type  the  value  500  would  fix 
the  maximum  speed  at  something  like  40 
miles  per  hour,  which  is  about  a  fair  settle- 
ment of  the  speed  question,  although  this 
allowance  is  double  the  present  speed  allow- 
ances. 

A  touring  car  weighing  as  much  as  the 
formula  would  dictate,  with  the  size  of  mo- 
tor fixed  as  well,  if  fitted  with  efficient 
brakes,  would  be  safe  enough  to  go  to  sleep 
in  under  almost  any  conceivable  road  con- 
ditions, assuming  the  car  to  be  under  the 
direction  of  a  motorist  of  horse  sense  and 
moderate  skill.  The  safety  of  a  car  in  case 
of  an  emergency  depends  upon  a  single  fac- 
tor, viz.,  the  distance  in  which  the  car  can 
be  effectively  brought  to  a  standstill  from 
the  speed  at  which  it  is  running.  The  mo- 
torist who  thinks  he  can  stop  a  car  in  any 
distance  agreeable  to  his  notion  of  the  mo- 
ment generally  wraps  his  car  around  a 
telegraph  pole.  Moreover,  it  must  not  be 
inferred  that  an  overzealous  application 
of  the  brakes  will  influence  the  situation 
for  good.  Allowing  an  insufficient  dis- 
tance in  which  to  arrest  the  motion  of  a 
car  is,  however,  not  the  only  cause  of  the 
rather  too  frequent  accidents;  there  is  also 
the  fact  that  a  car  in  turning  tends  to  go 
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off  on  a  tangent,  and  only  remains 
prescribed  orbit  because  of  the  resist 
of  the  ground  contact.  When  the  taac 
tial  force  exceeds  the  adhesion  to  1 
ground  the  car  diverg^es  from  its  oik 
Under  ordinary  circumstances  it  is  1: 
enough  to  fix  upon  a  safe  radius  of  \ 
orbit  for  a  given  speed  of  the  car,  bet  %. 
a  wet  asphaltum  roadl>ed  all  laws,  as  u: 
are  generally  understood,  arc  set  at  nauq 
and  calculations  fail  to  serve  a  useful  p:l 
pose.  In  such  cases  skill  becomes  the  :^ 
dition  of  safety.  Reducingr  these  matici;^ 
rule,  we  may  say  a  car  traveling  k  1 
straight  line  can  be  stopped  by  brake  ac.i 
in  a  distance 

^^WM'XC.0334,^, 

if  the  pressure  applied  to  the  brake  tea 
is  just  within  the  pressure  that  irsii 
produce  skidding.  In  this  equation  P=^ 
weight  in  pounds  actually  aflFording  trao}-' 
on  the  driving  wheels,  to  which  the  re£? 
ing  effort  of  the  brakes  is  applied;  J?- 
the  square  of  the  velocity  of  tht  or : 
miles  per  hour ;  C  =  the  coefficient  of " 
friction  of  contact  with  the  ground  o/-- 
driving  wheels;  W  =  the  gross  wdgb 
the  car  in  pounds;  .0334=  a  constants* 
gested  by  Beaumorit  in  his  formula  for  "^ 
braking   distance.    This   constant  moiffi 

the  formula to  suit  it  for  speeds  a 

pressed  in  miles  per  hour  instead  of  fee 
per  second.  The  value  of  C  affords  rm 
for  speculation,  for  while  the  friction  o 
efficient  might  be  a  constant  as  bctwce 
rubber  tires  and,  say,  a  dry,  packed  ^ 
level  macadam  roadbed,  the  fact  rcina» 
that  in  a  da/s  run  numerous  kinds  c 
conditions  of  roads  are  encountered,  l'-- 
der  such  conditions  to  conceive  of  a  sufe 
coefficient  of  friction  is  out  of  the  qoc- 
tion.  However,  without  knowing  the  exact 
coefficient  of  friction,  we  may  know  the  Uf 
and  the  danger  that  besets  its  violation. 

FIRST  CASE. 

Assume  a  car  as  follows:  W=37?* 
pounds;  P  =  2250.0  pounds;  M=30  nute 
per  hour;  C  =  o.50.     Then, 

^   _    3750    X    30'   X   0.0334  r^ 

F  =  —  ^ =  100  feet 

0.50  X  2250 

SECOND   CASE. 

Assume  W  =  3750  pounds ;  P  =  2250 
pounds;  M  =  6o  miles  per  hour;  €=0.50^ 
Then,  .  | 

3750  X  60' X  0.0334  ,    , 

z} =  400  feet. 

0.50  X  2250  ^ 

The  danger  of  high  speed  must  be  quiW 
plain  to  anyone  who  will  give  the  mBtter 
a  thought,  because,  as  the  speed  is  doubled 
four  times  the  space  must  be  allowed  in 
which  to  stop  the  car.  | 

The  distribution  of  the  weight  of  a  cai 
also  has  to  do  with  the  distance  in  which 
motion  may  be  arrested. 

THIRD  CASE. 

In  a  particular  car,  W  =  i87S  pounds: 
P  =  937.5  pounds ;  M  =  30  miles  per  hour 
and   C  =  o.5o;   therefore, 
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1875  X  30^  X  0.0334  .    , 

F  = —zz — =  120  feet. 

0.50X937-5 

By  comparing  cases  i  and  3  it  will 
he  seen  that  the  car  with  the  greater  pro- 
portion of  weight  on  its  driving  wheels 
-can  be  stopped  in  a  shorter  distance. 

In  swinging  through  an  orbit  the  motion 
of  a  car  must  be  considered  as  mainly  in- 
fluenced by  two  factors,  except  if  an  at- 
tempt is  made  to  arrest  the  motion  of  the 
car  while  traveling  in  the  curve.  In  the 
latter  event,  trouble  must  almost  of  neces- 
sity follow,  for  the  tractive  adhesion  of  the 
car  may  be  monopolized  by  the  braking  ef- 
fort, leaving  no  margin  to  resist  the  tan- 
gential effort  due  to  centrifugal  force. 
Ag^n,  in  arresting  motion  as  well  as  in 
accelerating,  the  full  weight  on  the  traction 
wheels  is  effective,  but  in  doing  a  curve 
the  tangential  effect  may  disturb  the  dis- 
tribution of  weight  and  the  centre  of  grav- 
ity of  the  car. 

In  any  case,  it  is  proper  to  negotiate  a 
curve  as  nearly  as  possible  in  a  true  circle, 
of  as  large  a  radius  as  possible  (see  Fig. 
I ) .  Cutting  corners  only  to  fly  into  a  circle 
of  a  short  radius  is  not  so  good  (see 
Fig.  2). 

The  exact  ability  of  a  car  to  turn  a  curve 
without  jumping  its  orbit  depends  upon 
the  weight  distribution  of  the  car  and  the 
traction  resistance  of  rubber  tires.  The 
question  of  weight  distribution  is  a  ques- 
tion of  design,  but  the  traction  resistance 
is  a  variable,  depending  upon  a  lot  of 
things.  The  normal  traction  resistance  is 
about  as  follows: 

TRACTION   OF  TIRES. 

Pneumatic  tires — 

Sectional  Traction  in 
Diameter  Pounds 

Diameter  in   Inches.         In  Inches.  Per  Ton. 

28 25^  40 

30    3  47 

32    S'A  55 

34    4  65 

36    4^  70 

But  the  adhesion  of  tires  is  affected  by 
many  variable  factors,  as  follows:  (a)  it 
decreases  with  an  increase  in  the  air  pres- 
sure; (b),  it  increases  as  the  tire  deflates; 
(c),  it  is  a  maximum  on  a  well  packed, 
level,  small  grain,  properly  ballasted  road, 
preferably  of  broken  stone;  (d)  it  is  nearly 
a  maximum  on  dry  asphaltimi;  (e)  it  is 
high  on  dry  granite  block;  (f)  it  is  very 
high  on  dry  cedar  block  pavement;  (g),  it 
is  low  on  broken  stone  of  the  large  sizes 
not  packed  down;  (h),  it  is  very  low  in 
soft  sand;  (i)  it  is  low  in  gravel;  (j),  it 
is  very  low  in  ooze;  (k),  it  is  fairly  good 
on  well  beaten  country  roads. 

Solid  rubber  tires  have  about  80  per 
cent  the  adhesion  as  highly  inflated  pneu- 
matic tires,  size  for  size,  but  the  greater 
the  adhesion  of  the  tires,  the  more  power 
of  the  motor  can  be  utilized.  Moreover, 
the  writer  found  in  experiments  conducted 
on  electijl  cabs  that  the  efl&ciency  of  the 
transmission  depend^  upon  the  traction. 

It  was  at  first  thought  that  the  larger 
tires  were  insufiicient,  because  they  utilized 
raorc  power,  but  later  on  it  was  discovered 
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that  while  more  power  was  absorbed,  more 
speed  was  attained.  The  reason  we  were  at 
first  deceived  was  because  the  increase  in 
speed  was  not  proportional,  but  further  in- 
vestigations showed  that  we  were  not  justi- 
fied in  expecting  proportional  increase  in 
speed  for  increased  power  absorption. 

This  problem  is  not  unlike  the  gasoline 
problem  in  which  the  motor  that  uses  the 
most  gasoline  is  the  most  powerful  motor, 
provided  the  gasoline  is  actually  used. 

There  is  one  other  point  in  relation  to 
the  coefl&cient  of  the  friction  of  tire  con- 
tact, namely,  that  the  coefficient  decreases 
in  value  with  an  increase  in  the  speed  of 
the  car,  thus  making  it  vastly  more  diffi- 
cult to  stop  a  car  quickly  if  it  is  moving  at 
a  high  rate  of  speed.  The  variations  of  the 
coefficient  of  friction  as  a  result  of  in- 
crease of  speed  are  not  definitely  fixed,  but 
they  are  somewhat  as  follows: 

Car  Standing  Still,  Maximum. 

Per  Cent, 
of  Max- 
imum. 

At  10  miles  per  hour 75 

At  20  miles  per  hour 60 

At  30  miles  per  hour 50 

At  40  miles  per  hour 40 

At  so  miles  per  hour 33 

At  60  miles  per  hour 26 


Air  Resistance. 

By  Albert  L.  Clough. 

The  resistance  offered  by  the  air  to  a 
rapidly  moving  motor  car  is  a  subject  con- 
cerning which  very  slight  interest  seems 
to  be  taken,  and  about  which  not  much  is 
published.  Very  little,  if  any,  direct  ex- 
perimentation with  automobiles,  to  deter- 
mine the  amount  of 'such  retardation,  ap- 
pears to  have  been  undertaken,  and  un- 
doubtedly any  such  tests  would  be  attended 
with  many  serious  difficulties.  It  is  an  un- 
doubted fact  that  the  engine  power  re- 
quired to  overcome  air  resistance,  both 
that  due  to  vehicle  speed  and  to  head  wind 
velocity,  represents  under  certain  condi- 
tions a  very  considerable  proportion  of  the 
total  useful  energy  delivered  by  the  motor. 
In  track  racing  or  in  speed  contests  upon 
beaches  the  course  is  usually  very  smooth 
and  "fast,"  that  is,  the  resistance  to  trac- 
tion is  very  slight,  and  at  the  same  time 
the  course  is  almost  perfectly  level,  so  that 
there  is  no  work  to  be  done  against  gravity. 
At  the  high  speeds  attained  under  such  con- 
ditions a  very  large  proportion  of  the  net 
energy  delivered  to  the  driving  wheels  is 
absorbed  in  overcoming  air  resistance,  and, 
in  fact,  air  resistance  is,  more  than  any- 
thing else,  the  limiting  factor  which 

DETERMINES    THE    MAXIMUM    SPEED. 

It  is  only  by  installing  an  enormous  horse 
power  upon  a  vehicle  offering  a  resisting 
surface  which  has  been  reduced  to  the  very 
lowest  proportions  that  these  high  track 
speeds  can  be  attained.  A  similar  problem 
is  met  with  by  the  designer  of  speed  craft 
for  marine  use.  He  must  increase  his  en- 
gine  power   and    reduce   his   displacement 
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and  exposed  areas  to  the  very  limit,  if  he 
is  to  secure  the  desired  results. 

For  vehicles  traveling  at  speeds  not  ex- 
ceeding 20  or  25  miles  per  hour  the  ex- 
penditure of  energy  in  overcoming  air 
resistance  due  to  the  car's  motion  is  not  of 
especially  vital  moment,  although  speeds  of 
this  magnitude  when  attained  against  head 
winds  or  high  winds  having  a  head-on 
component  may  render  the  total  atmospher- 
ic retardation  very  considerable.  Modern 
touring  cars  are  now  generally  credited 
with  a  maximum  speed  ranging  from  45  to 
50  miles  per  hour,  and  certain  of  the  high 
powered  ones  are  guaranteed  to  possess 
speeds  of  60  or  70  miles  per  hour.  Cars 
which  can  show  speeds  such  as  these,  espe- 
cially when  equipped  with  tops  and  wind 
shields,  dissipate  a  very  large  amount  of 
energy  upon  the  air  when  traveling  at  top 
speed.  Air  resistance  begins  to  increase 
very  rapidly  at  speeds  above  20  or  25  miles 
per  hour,  and  the  rate  of  increase  con- 
tinues to  augment  with  every  successive  in- 
crease of  car  velocity. 

The  law  of  increase  of  atmospheric  re- 
sistance is  generally  regarded  as  best  ex- 
pressed as  a  quadratic  fimction  of  the 
velocity  of  the  moving  body,  although  other 
relations  have  been  proposed.  On  the 
whole,  it  appears  that  the  specific  air  re- 
sistance encountered  by  a  nearly  flat  sur- 
face moving  in  a  direction  perpendicular  to 
its  plane  is  best  expressed  as  a  function  of 
the  square  of  the  velocity  of  its  motion.  A 
number  of  researches  relative  to  air  resist- 
ance have  been  conducted  with  an  appara- 
tus consisting  of  thin  revolving  vanes,  and 
it  is  somewhat  questionable  whether  results 
obtained  in  this  manner  are  applicable  to 
massive  bodies  in  rectilinear  motion.  In 
1903  the  engineers  of  the  high  speed  Berlin- 
Zossen  electric  railway,  in  Germany,  made 
some  very  careful  experiments  upon  the 
head  resistance  encountered  by  a  single  car 
traveling  at  speeds  as  high  as  100  miles  per 
hour.  There  is  no  obvious  reason  why  these 
results  should  not  be  applicable  to  automo- 
biles. The  Berlin-Zossen  experiments  dealt 
solely  with  the  resistance  encountered  by 
the  nearly  flat  front  of  a  car  of  ordinary 
size,  and  took  no  account  of  the  "skin  re- 
sistance" acting  upon  the  car's  sides.  The 
following  formula  was  deduced  from  these 
experiments : 

r  =  .00265  A  z^ 
where 

r  =  the  total  air  resistance  in  pounds. 

A  =  the  projected  area  of  the  moving  car 
in  square  feet, 

V  =  the  speed  in  miles  per  hour. 
Another  formula,  derived  from  the  classic 
experiments  of  Hutton,  which  is  recom- 
mended as  giving  results  "on  the  safe  side" 
by  Worby-Beaumont  in  his  work,  "Motor 
Vehicles  and  Motors,"  is  as  follows — the 
symbols  used  being  the  same: 

r  =  .00366  A  t^. 
This    latter    formula    gives    higher   " 
than    the  former,  owing    to  the    coi 
being   larger.     The    probabilities    ar 
the  Berlin-Zossen  formula  is  more 
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accurate  than  that  of  Hutton,  and  that  it 
could  be  employed  with  safety  in  automo- 
bile work  if  the  exposed  area  be  figured 
liberally.  The  projected  area  of  a  motor 
car,  as  viewed  from  the  front,  probably 
does  not  include  all  the  resisting  surfaces 
as  there  is  a  closing  of  the  air  upon  such 
portions  of  the  car  as  the  rear  seat  back 
and  rear  fenders  which  would  not  be  in- 
cluded in  the  projected  area.  In  the  case 
of  an  electric  rail  car  there  is  practically 
no  effect  of  this  kind. 

The  formula  r  =  .003  A  v*  might  be  found 
a  fair  compromise  between  the  two  formu- 
lae above  given.  It  is  of  no  use  to  employ 
but  one  significant  figure  in  the  constant— 
the  nature  of  the  other  terms  of  the  equa- 
tion not  warranting  such  a  show  of  pre- 
cision. 

In  Fig.  I  there  are  shown  two  curves. 
A  and  B,  plotted  respectively  according  to 
the  Berlin-Zossen  and  the  Hutton  formulae. 
The  ordinate  scale  at  the  extreme  left  gives 
the  pressures  in  pounds  per  square  inch 
due  to  air  resistance,  and  the  abscissae 
denote  speeds  in  miles  per  hour.  The  pro- 
jected area  of  a  good  sized  touring  car 
without  top  is  found  to  be,  on  the  average 
approximately  20  square  feet,  and  the  pres- 
sure due  to  air  resistance  upon  a  car  pre- 
senting this  surface  is  shown  by  the  other 
ordinate  scale. 

The  very  rapid  increase  of  air  resist- 
ance with  augmented  speed  is  well  illustra- 
ted by  these  curves,  and  the  discrepancy 
between  the  two  formulae  is  clearly  shown 
At  a  speed  of  60  miles  per  hour,  according 
to  the  Berlin-Zossen  formula,  the  motion 
of  an  ordinary  touring  car  is  resisted  by 
an  air  pressure  of  about  190  pounds  total, 
or  perhaps  one-tenth  of  the  cars  weight 
If  the  car  were  running  at  40  miles  per 
hour  against  a  head  wind,  blowing  on  the 
average  at  20  miles  per  hour,  the  resistance 
would  be  the  same.  The  air  pressure  per 
square  foot  in  these  cases  is  about  9.5 
pounds. 

Certain  racing  cars  have  recently  attained 
a  speed  of  about  120  miles  per  hour,  and, 
as  the  Berlin-Zossen  formula  is  based  upon 
test  runs  at  speeds  as  high  as  100  miles  per 
hour,  it  may  not  be  entirely  fanciful  to 
figure  from  it  the  air  resistance  encoun- 
tered by  a  car  under  these  conditions.  As- 
suming 10  square  feet  of  exposed  area  for 
such  a  car  (which  may  be  rather  wide  of 
the  mark),  the  formula  gives  an  air  re- 
sistance of  about  380  pounds. 

The  horse  power  absorbed  by  air  resist- 
ance, per  square  foot  of  projected  area,  at 
various  speeds,  is  given  by  the  simple  rela- 
tion, 

H.  P.  =  .00266  vr, 

the    symbols    having    their    former    signifi- 
cance. 

In  Fig.  2  curves  have  been  plotted  show- 
ing the  energy  in  horse  power  dissipated 
per  square  foot  of  exposed  area  at  various 
-ar  speeds,  the  left  hand  ordinate  scale  giv- 
the  horse  power  per  square  foot,  and 
right   hand    ordinate    scale    the    horse 
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Fig.  I. 
power  expended  upon  an  assumed  project- 
ed area  of  20  square  feet 

Curve  A  is  based  upon  the  Berlin-Zossen 
formula,  and  cur\'e  B  upon  the  Hutton 
formula.  At  60  miles  per  hour  the  former 
curve  shows  an  expenditure  of  1.5  horse 
power  per  square  foot  of  projected  area, 
and  of  about  30  horse  power  for  a  car 
presenting  20  square  feet  of  resisting  sur- 
face. The  same  car  moving  at  70  miles  per 
hour  would  require  about  48  horse  power 
to  overcome  its  air  resistance. 

At  120  miles  per  hour  a  racer  presenting 
10  square  feet  of  surface  would  meet  with 
an  air  resistance  calling  for  about  120  horse 
power. 

The  above  figures,  crude  and  approx- 
imate though  they  admittedly  are,  cannot 
fail  to  impress  one  with  a  realization  of  the 
enormous  cost  in  energy  which  attends  the 
realization  of  excessively  high  speeds,  and 
it  must  be  remembered  that  there  must  be 
developed  by  the  motor  at  least  1.25  as 
many  horse  power  as  are  actually  dissi- 
pated upon  the  air,  owing  to  losses  in 
transmission. 

AIR  RESISTANCE  AND  GRADE. 

It  may  be  interesting  to  compare  the 
energy  lost  in  air  resistance  with  that  re- 
quired to  overcome  gradients  at  the  same 
speeds. 

The  grade  in  per  cent  up  which  a  certain 
amount  of  horse  power  will  carry  a  car  of 
the  assumed  weight  of  2,000  pounds  at  a 
speed  of  v  miles  per  hour  is  given  by  the 
expression, 

.        H.  P. 

Per  cent  grade  = 

532  V 
Applying  this  formula,  it  may  readily  be 
found  that  the  energy  expended  in  over- 
coming air  resistance  by  a  touring  car  of 
20  square  feet  surface,  at  30  miles  per  hour, 
2.4 
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is  approximately  equal  to  the  energ>  n 
pended  by  its  motor  in  overcoming  a  zi 
per  cent,  grade  at  the  same  speed. 

At  40  m.  p.  h.  the  grade  equivalat  > 
4.24  per  cent 

At  50  m.  p.  h.  the  grade  equivalent  > 
6.62  per  cent 

At  60  m.  p.  h.  the  grade  equivalent  3 
9.54  per  cent 

At  70  m.  p.  h.  the  grade  equivalent  5 
18.98  per  cent 

The  horse  powers  from  curve  A  arehn 
employed. 


Automobiles  in   Egypt 

The  journal  of  the  French  Chamber  1 
Commerce  discusses  the  future  of  the  ji- 
tomobile  in  Egypt.  Compared  with  otbr 
countries,  it  says,  automobilism  has  cui 
very  little  progress  in  Egypt  The  first  ia> 
tor  to  enter  the  country  was  a  small  Dwc- 
Bouton,  which  was  purchased  by  PnrK 
Aziz  Hassan  some  fifteen  years  ago.  "te 
are  now  170  cars  in  Egypt  56  ia  Alex£ 
dria  and  1 10  in  Cairo.  These  figures  woi-. 
be  much  higher  were  there  more  fadij? 
for  automobilists.  There  is  a  great  wa 
of  good  roads  in  the  country.  In  fact  b« 
yond  the  Ramleh  road  in  Alexandria  ri 
the  Pyramids  road  in  Cairo,  measuring  t 
gether  less  than  30  kilometres,  there  r' 
nothing  but  agricultural  roads,  whidi  rr 
all  very  well  for  carts  and  traction  c- 
gines,  but  impossible  for  automobiles.  T-i; 
creation  of  a  road  which  would  join  0:: 
to  Alexandria  is  favored,  and  the  Govrr 
ment  is  to  be  approached  in  the  marc: 
If  such  a  road  were  made  it  would  not  <r. 
facilitate  communications  between  the  i 
ferent  parts  of  Egypt,  but  would  grcai' 
increase  the  number  of  automobiles  to  If 
seen  in  the  countr>'.  Tourists  would  i^ 
be  able  to  use  their  big  cars  on  runs  V 
tween  Cairo  and  Alexandria,  and  amattr^ 
here,  having  at  least  a  decent  road,  wol- 
become  much  more  numerous,  while  ^ 
importation  of  automobiles  would  then  ^* 
sume  far  greater  proportions.  Frenc 
makes  of  cars  arc  o'idently  most  favorti 
Companies  have  on  more  than  one  occasjw 
applied  for  permission  to  establish  a  ser- 
vice of  motor  buses  in  both  Cairo  »? 
Alexandria,  but  the  authorities  have  alwr^ 
found  the  excuse  that  the  streets  iR^ 
not  suited  to  such  a  ser\'ice.  The  Soorr 
des  Omnibus  du  Caire,  however,  seemi  t 
have  taken  the  initiative  and  has  vss^- 
two  types  of  omnibus  of  the  Dietrich  nai- 
with  which  trial  runs  are  at  present  Ix^f 
made.  Should  these  trials  prove  satisfy' 
tory,  more  cars  will  be  ordered,  and  '" 
may  soon  see  the  motor  bus  a  fanu^* 
vehicle  in  our  streets. 


A  wise  regulation  has  just  been  dec^ 
upon   by   the    Government   of   Hollaud 
consequence    of   the   numerous   complar' 
they  have  received  of  the    abuse   of 
motor  horn.    The  use  of  the  signal  hor? 
forbidden   to  cyclists   from   Febmar)* 
this  year,  it  being  intended  to  limit  the' 
of  thi-s  signaling  device  to  automobiles. 
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The  Other  Side  of  the  Legislative 
Question. 

There  are  proverbially  two  sides  to  every 
question,  and  applying  this  truth  to  the 
present  automobile  legislative  situation  it 
would  be  a  bad  mistake  to  assume  that  the 
attempts  to  force  more  restrictive  and  ob- 
jectionable legislation  on  automobilists  arc 
simply  an  outbreak  of  "rural  fanaticism." 
The  introduction  of  these  various  bills  is 
undoubtedly  prompted  by  the  wishes  of  the 
country  populations,  and  the  bills  are  cer- 
tain to  have  the  support  of  legislators  with 
large  rural  constituencies,  but  there  is  a 
well  founded  reason  for  the  anti-automo- 
bile sentiments  of  country  folk  which  arc 
referred  to  in  a  communication  and  in  some 
quotations  from  widely  read  agricultural 
journals  found  in  our  present  issue. 

As  a  matter  of  fact,  there  is  a  great  deal 
of  unlawful  and  unjustifiable  speeding  con- 
stantly going  on  on  the  public  highways, 
and  yet  the  automobile  dubs  which  have 
passed  so  many  resolutions  declaring 
themselves  opposed  to  fast  and  reckless 
driving,  which  resolutions  in  some  cases 
have  been  used  to  influence  legislation, 
h^ve  done  absolutely  nothing  to  give 
practical  effect  to  them.  As  long  as 
the  law  is  not  enforced,  or  no  more  ob- 
jectionable measures  are  threatened,  the 
subject  of  illegal  and  reckless  speeding  is 
taken  lightly  by  the  so  called  conservative 
motorists,  and  at  the  clubs  it  is  mostly  dis- 
cussed in  a  jocose  manner.  The  moment 
a  new  bill  is  introduced,  however,  both 
classes  of  drivers — the  conservative  and  the 
reckless — stand  shoulder  to  shoulder,  so  to 
speak,  in  opposing  it,  solemnly  pass  reso- 
lutions condemning  reckless  driving  and 
assume  a  very  innocent  and  injured  mien. 
The  farmers,  however,  do  not  base  their 
opinion  of  motorists  upon  club  resolutions, 
but  upon  what  they  see  on  the  road.  Those 
who  live  on  well  maintained  roads  near  the 
big  cities  have  occasion  to  see  the  laws 
boldly  defied  numbers  of  times  daily  dur- 


ing the  seasons.  It  is  no  uncommon  sight 
to  see  racing  machines  stripped  for  action 
reeling  off  the  miles  at  breakneck  speed  on 
the  most  frequented  turnpikes  and  high 
powered  touring  cars  emulating  these  more 
reckless  racers  to  the  limit  of  their  ability, 
while  the  pedestrian  and  the  average  user  of 
the  road  run  to  cover  and  wonder  whether 
th6y  will  always  be  lucky  enough  to  escape 
with  their  lives.  The  law  requires  slowing 
down  at  corners  and  in  meeting  traffic,  but 
many  drivers  neglect  this,  to  their  own 
danger  as  well  as  that  of  other  road  users, 
and  it  is  partitularly  this  taking  of  comers 
at  full  speed  which  is  most  dangerous  to 
all  users  of  the  road. 

All  infractions  of  the  law  are  bound  to 
react  on  the  whole  automobile  using  pub- 
lic, and  if  the  conservative,  cautious  driv- 
ers, whom  we  have  reason  to  believe  are 
in  the  majority,  wish  to  escape  penalties 
for  the  transgressions  of  the  other  class 
they  must  ostracize  the  habitual  scorcher 
by  expelling  him  from  the  clubs,  by  bring- 
ing particularly  flagrant  violations  to  the 
notice  of  the  police,  by  preventing  matches 
or  record  runs  on  the  public  roads  when 
they  arc  announced  beforehand,  etc.  In 
brief,  the  clubs  should  make  some  active 
effort  to  insure  respect  for  the  law  and 
to  promote  common  decency  among  auto 
drivers.  In  most  court  cases  for  speed 
violations  it  would  be  more  appropriate 
for  the  automobile  clubs  to  request  an  im- 
position of  the  maximum  penalty  than  an 
acquittal.  This  may  not  be  a  pleasant  task, 
but  such  action  will  soon  be  absolutely 
necessary  in  order  to  protect  the  good 
name  of  the  automobile  movement  and  in- 
sure the  road  rights  of  the  automobile. 
In  no  way  could  the  automobile  clubs 
prove  themselves  more  deserving  of  the 
respect  and  gratitude  of  the  whole  au- 
tomobile movement,  and  of  the  industry  as 
a  whole,  than  by  taking  an  energetic  course 
on  this  burning  question  of  the  suppression 
of  unlawful  speeding. 
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The  French  Method  of  Developing 
an  Industry. 

By  an  incident  in  connection  with  the 
late  Paris  Show  the  French  have  been 
brought  to  a  rather  unpleasant  realization 
of  one  result  of  their  spectacular  method 
of  quickly  developing  an  industry  relating 
to  new  means  of  locomotion.  It  appears 
that  the  Government  some  time  during  the 
past  year  set  aside  a  certain  sum  of  money 
for  the  purchase  of  a  nimiber  of  guard 
boats  for  the  French  high  sea  fisheries. 
The  Minister  of  the  Navy,  M.  Thomson, 
whose  duty  it  was  to  purchase  these  craft 
selected  at  the  Paris  Show  two,  one  of 
which  was  of  German  construction.  This 
has  led  to  a  storm  of  disapproval  on  the 
part  of  the  public,  and  the  opposition  is 
trying  to  make  political  capital  out  of  the 
incident  A  certain  deputy  from  an  inland 
department,  whose  constituency  can  hardly 
have  any  extensive  boat  building  interests., 
has  announced  his  intention  of  interpellat- 
ing the  Government  regarding  the  rea- 
sons which  actuated  M.  Thomson  to  pur- 
chase this  foreign  boat. 

It  may  be  explained  here  that  the  motor 
boat  industry  is  regarded  in  France  as  an 
outgrowth  of  the  automobile  industry,  and 
that  the  French  lay  public  consider  their 
country  to  be  th^  leader  in  this  industry,  as 
well  as  in  the  automobile  industry,  this 
opinion  being  based  upon  the  achievements 
of  French  built  boats  in  the  speed  contests 
of  the  past  few  years.  These  speed  con- 
tests have  not  only  molded  public  opinion 
with  respect  to  the  superiority  of  the 
French  motor  boat  but  have  guided  French 
motor  boat  builders  in  the  direction  which 
they  have  followed.  The  result  was  that 
the  exhibits  of  motor  boats  at  the  Salon 
consistted  mostly  of  racing  boats  or  high 
speed  pleasure  craft,  all  entirely  too  frail 
for  use  in  open  waters.  The  Minister  of 
Marine  could  find  only  three  among  the 
numerous  boats  exhibited  which  were  at  all 
suitable  for  the  purpose  of  guard  boats  for 
the  fisheries,  and  of  these  one  could  not  be 
considered  because  it  had  too  light  a  hull; 
the  other  two  were  acquired  from  their 
owners. 

It  can  readily  be  understood  that  it  was 
rather  a  shock  to  the  French  public  to  see 
their  Government  go  abroad  for  motor 
boats,  when  they  considered  themselves 
pre-eminent  in  this  industry.  In  the  dis- 
cussion which  is  about  to  come  up  in  the 
Chamber  of  Deputies,  the  Minister  of  the 
Navy  will  undoubtedly  be  reminded  of  the 
glorious    achievements    of    French    motor 
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boats  in  competition  with  others;  but  he 
ought  to  find  full  justification  for  his  ac- 
tion in  pointing  to  the  results  of  the  ill- 
conceived  race  across  tue  Mediterranean 
last  summer,  in  which  every  boat  that 
started  was  lost  What  he  needs  for  his 
purpose  is  not  a  boat  that  can  outdistance 
all  others  on  a  smooth  inland  water  or  in 
a  coast  trip  on  a  calm  day,  but  a  boat  that 
can  brave  any  stress  of  weather  on  the 
high  seas.  Undoubtedly  the  French  motor 
boat  concerns  could  also  build  such  craft 
if  they  tried,  but  they  have  up  to  now  been 
so  deeply  engrossed  in  constructing  speed 
boats  that  they  have  had  no  time  for  this 
more  prosaic  task. 


Loss  of  Storage  Battery  Capacity 
at  Low  Temperatures. 

It  appears  to  be  generally  assumed  that 
the  motive  power  of  the  electric  automobile 
is  not  affected  by  cold  weather,  and  that 
on  this  account  the  electric  motor  car  is 
independent  of  climatic  changes  so  far  as 
the  utilization  of  its  stored  energy  is  con- 
cerned. While  it  is  a  fact  that  the  electro- 
lyte used  in  accumulators  does  not  con- 
geal at  temperatures  realized  during  the 
cold  season,  and  that  a  lead  battery  will 
continue  to  deliver  energy  during  the  cold- 
est day  of  the  winter,  its  efficiency  is  very 
considerably  decreased  by  the  reduced  tem- 
perature. A  lead  battery  when  discharged 
at  about  the  freezing  point  is  understood 
to  suffer  a  loss  of  from  40  to  50  per  cent, 
as  compared  with  its  output  at  70  degrees 
F.  or  thereabouts.  The  operation  of  elec- 
tric vehicles  during  cold  weather  is  thus 
at  an  added  expense  for  charging  current, 
and  a  reduced  radius  of  action  must  be 
submitted  to. 

According  to  published  figures  upon  the 
subject,  the  Edison  iron-nickel  accumu- 
lator is  even  more  prejudicially  affected  by 
low  temperatures  than  is  the  lead  battery. 
In  a  very  elaborate  treatment  of  this  inter- 
esting form  of  storage  cell,  recently  pub- 
lished by  M.  U.  Schoop  in  the  Scientific 
American  Supplement,  tests  are  described 
in  which  the  Edison  cells  were  jacketed  with 
ice  water  in  order  to  determine  the  effect  of 
a  freezing  temperature  upon  the  effective 
discharge.  It  was  found  that  the  Edison 
cell  practically  fails  as  a  source  of  elec- 
trical energ^y  at  this  temperature.  The  tests 
were  conducted  at  a  discharge  rate  of  50 
amperes,  and  the  effective  output  of  energy 
was  considered  to  have  terminated  when 
the  voltage  became  reduced  to  one  volt  per 
cell.    An  Edison  cell,  when  discharged  at 
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ordinary  room  temperature  (70**  F.)  showed 
a  discharge  output  of  144  ampere  hotr, 
the  temperature  ^of  the  electrolyte  meaE- 
while  rising  to  about  90*  F.  (The  liqtnd 
of^he  Edison  cell  increases  in  tcmperatort 
during  discharge,  while  that  of  the  lead  ct. 
decreases.)  The  same  cell  when  dischargel 
with  its  electrolyte  maintained  at  41*  F.  by 
a  cold  water  bath,  all  other  conditioo 
being  identical,  showed  an  output  of  but  i: 
ampere  hours  before  the  voltage  fell  to  the 
minimimi  useful  point  Upon  a  further 
continuation  of  the  discharge  the  voltap 
fell  to  a  very  low  figure.  The  useful  dis- 
charge at  the  low  temperature  was  but  about 
8  per  cent,  of  that  at  ordinary  temperaUirei 
Smaller  rates  of  discharge  showed,  hot- 
ever,  a  less  serious  falling  off  in  the  oat- 
put 

It  would  seem,  from  these  expcriroeia 
that  the  employment  of  the  iron-nickel  (£ 
in  electric  vehicles,  intended  for  senria 
where  the  outside  temperature  frequcntT 
falls  to  below  o**  F.,  may  be  attended  wib 
very  serious,  if  not  fatal,  drawbacks,  unlcsJ 
means  can  be  devised  to  insure  the  maic- 
tenance  of  a  sufiicicntly  high  electrolyte 
temperature,  either  by  the  conservation  ci 
the  inherent  heat  of  the  reaction  or  other- 
wise. 

The  research  referred  to  confirms  stat^ 
ments  which  have  previously  been  given  oof 
as  to  the  low  efl&ciency  of  the  iron-nickd 
cell  as  compared  with  the  lead  type,  bo: 
comments  most  favorably  upon  its  abilin 
to  withstand  a  vast  amount  of  abuse,  upoo 
its  satisfactory  weight  efficiency  and  some 
other  points  of  excellence.  Its  author, 
however,  seems  far  from  unqualifiedly  en- 
thusiastic as  to  its  commercial  future. 

Although  the  present  British  automobiJe 
law  expires  at  the  end  of  the  present  year, 
the  Registration  Department,  on  the  advice 
of  the  Local  Government  Board,  continues 
to  issue  license  certificates  for  a  whole  year, 
which  tends  to  indicate  that  the  licensing 
system  will  not  be  abolished  when  the  prc?^ 
ent  law  expires. 


Calendar  of  Automobile  Dates  anil 
Events. 

February    3-10. — Chicago    Show.    Coliseum 

Building. 
February     5-10 — Washington      Automobile 

Show. 
February    12-17. — Detroit    Automobile  and 

Sporting  Goods  Show. 
February  19-24— Cleveland  Show. 
February  24-March  3.— Philadelphia  Show. 
February     26-March     3.— Portland,    Mc^ 

Show. 
March  5-10.— Buffalo  Show. 
March  10-17.— Boston  Show. 


ebruary  7,  1906.. 
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[w^chjclcs  and  Parts. 

1906  Cadillac  Cars. 

"he    Cadillac   Motor   Car   Company,   of 
troit,    Mich.,    will    build    the    following 
dels  for  the  1906  market:  Models  K  and 
which  are  continuations  of  last  year's 
about  and  small  touring  car  respectively, 
delivery  car  Model  M  on  the  same  sin- 
cylinder  chassis,   and   two  large  cars, 
►dels  H  and  I. 

The  specifications  of  the  new  four  cyl- 
er  cars  are  as  follows:  Model  H,  four 
inder  engine,  4)^x5  inch  stroke,  rated 
30  horse  power;  wheel  base,  104  inches; 
'ge,  56  inches;  wheels,  32x4  inches; 
ee  speeds  forward  and  one  reverse, 
netary  transmission;  seats  five.  Model 
four  cylinder  engine,  5x5  inch  stroke, 
ed  40  horse  power;  wheel  base,  no 
hes ;  gauge,  56  inches ;  wheels,  36  inches, 
h  4y2  inch  rear  and  4  inch  front  tires; 
nsmission  same  as  on  Model  H.  This 
is  fitted  with  platform  springs  at  the 
r,  but  in  other  respects  the  two  cars  are 
lilar. 

RUNABOUT    IMPROVEMENTS. 

before  describing  in  detail  the  large  car 
changes  in  the  single  cylinder  car  will 
mentioned.  The  touring  car  body  has 
n  entirely  changed,  and  is  now  of  the 
p  pattern,  the  curves  being  very  gracc- 
and  pleasing.  The  fenders  and  dash  are 
3  curved  to  harmonize  with  the  body, 
ictically  no  changes  have  been  made  on 
engine  in  the  last  three  years.  It  is 
;  inches,  rated  at  10  horse  power,  and 
ated  as  before,  under  the  body.  The 
nt  .cross  spring,  instead  of  being  fas- 
ed  rigidly,  as  last  year,  to  the  spring 
ch,  is  now  pivoted  to  it  so  that  the 
ly  has  a  three  point  suspension.  The 
rk  lever  has  been  changed  from  beside 
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the  driver's  seat  to  a  position  beside  the 
throttle  lever  just  under  the  steering 
wheel.  The  foot  pedal  for  the  low  speed, 
and  the  side  lever  for  the  high  and  reverse 
remain  unchanged.  The  safety  device 
which  prevents  inserting  the  starting  crank 
until  the  spark  lever  is  retarded  has  been 
retained.  The  gasoline  tank  now  has  a 
small  reserve  tank  of  one  gallon  capacity 
within  it  This  may  be  used  as  part  of 
the  regular  tank  or  kept  in  reserve  by  turn- 
ing a  small  handle  back  of  the  heel  board. 
No  rods  of  any  kind  arc  now  passed 
through  the  tank,  and  the  screw  cap  has  a 
small  chain  on  it  to  prevent  its  being  lost. 
The  oiling  is  from  a  McCord  force  sight 
feed  oiler,  run  by  an  eccentric  from  the 
hub  of  the  fljrwheel.  The  sight  feed  jg^lasses 
are  just  back  of  the  heel  boards,  where 
they  can  easily  be  seen  for  adjusting  or 
testing.  The  oil  is  delivered  through  a 
tube  passing  through  the  wall  of  the  crank 
case  into  a  saucer  shaped  washer  around 
the  crank  pin  and  against  the  crank  web. 
The  edge  of  this  washer  is  curled  over  so 
that  the  centrifugal  force  throws  the  oil 
into  this  rim,  from  which  a  hole  leads 
through  the  crank  pin  to  its  surface.  Two 
other  leads  supply  the  main  bearings,  which 
are  babbitted  bronze  shells  that  may  be 
taken  out  and  renewed  without  removing 
the  engine  shaft.  The  cam  shaft  is  sit- 
uated transversely  at  the  under  side,  and 
the  large  two  to  one  gear  dips  down  into 
a  trough  and  throws  oil  all  over  the  inside 
of  the  case.  The  fourth  tube  leads  to  the 
top  side  of  the  horizontal  piston. 

The  circulating  pump  is  now  flexibly 
driven  by  an  arm  and  pin  on  the  engine 
shaft  pushing  against  a  flat  curved  spring 
projecting  at  right  angles  from  the  pump 
shaft.  In  case  the  pump  should  freeze,  this 
flat  spring  will  bend  sufficiently  to  allow 
the  driving  pin  to  slip  off  of  it,  thus  pre- 
venting damage  to  the  pump.  A  horizontal 
tube  radiator  is  used,  with  a  filling  cap  on 
top  which  really  leads  to  a  small  tank  just 
back  of  the  radiator,  but  which  gives  the 
car  the  appearance  of  having  a  cooler  and 
tank  combined.  The  mixing  valve  type  of 
carburetor,  which  has  the  advantage  that  it 
can  be  taken  to  pieces  and  cleaned  with- 
out loosing  the  adjustment,  remains  un- 
changed from  last  year.  The  jump  spark 
system  using  the  Cadillac  double  plug, 
which  does  away  with  grounding  the  sec- 
ondary on  the  engine,  is  still  used.  The 
cover  of  the  battery  box  under  the  foot- 
boards is  no  longer  screwed  down,  but  held 
by  two  snap  springs,  and  the  hinged  joint 
is  protected  by  a. strip  of  rubber  to  prevent 
water  leaking  in. 

The  following  description  will  cover 
both  of  the  new  Models  H  and  L : 

MOTOR. 

The  30  horse  power  is  of  4H  inch  bore 
by  5  Jtich  stroke,  and  the  40  horse  power 
of  5  inch  bore  by  5  inch  stroke.  The  cyl- 
inders are  cast  separately  from  a  special 
Jtrudc  of  iron,  the  formula  for  which  is 
result  of  niany  experiments.  It  is 
'4  for  this  iron  that,  although  it  con- 
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Fig.  I  a. — Cadillac  Piston. 

tains  much  less  phosphorus  than  the 
French  castings,  it  flows  freely,  is  not 
springy,  machines  very  readily  and  shows 
by  tests  the  remarkable  average  tensile 
strength  of  over  32,000  pounds  per  square 
inch,  and  often  runs  well  over  35,000 
pounds.  The  cylinder  heads  arc  cast  sep- 
arately from  the  rest  of  the  cylinders,  with 
the  water  jackets  cast  integral  The  water 
jacket  on  the  cylinder  is  copper,  as  shown 
in  Fig.  I.  This  jacket  fits  tightly  over  the 
slightly  roughened  and  tapered  flange  A 
cast  integrally  with  the  cylinder.  Around 
the  outside  of  this  is  pressed  downward  a 
steel  ring  about  two-thousandth,  inch  small, 
which  makes  a  tight  fit  and  allows  the  jack- 
et to  be  quickly  removed. 

The  cylinder  and  its  head  are  held  to- 
gether by  a  right  and  left  screw  nipple. 
The  under  side  of  the  head  is  provided 
with  two  V-shaped  circular  ridges  which 
press  downward  at  B  and  C  on  each  side 
of  the  water  jacket,  opening  up  into  the 
jacket  of  the  head  and  thus  making  a  tight 
joint  The  copper  jacket  being  the  only 
jacket  used,  in  case  of  a  freeze  up  this 
jacket  will  expand  considerably,  thus  re- 
lieving the  pressure  on  the  cylinder  walls, 
but  in  case  the  cylinder  should  be  cracked 
all  that  need  be  replaced  is  the  individual 
piece. 

Three  wide,  eccentric,  diagonally  cut 
rings  are  used  at  the  top  of  the  piston. 
The  casting  for  these  rings  is  of  different 
iron  than  the  cylinders;  the  material  con- 
tains more  sulphur,  is  more  springy,  and 
necessarily  more  brittle.  The  rings  are 
turned  on  a  special  automatic  machine, 
which  takes  the  casting,  and  when  the  turn- 
ing operation  is  completed  twelve  unsplit 
rings,  which  are  exact  duplicates,  are  found 
hanging  on  its  arbor.  These  are  then  split 
and  separately  clamped  and  ground  on  an- 
other machine  until  they  are  of  the  exact 
thickness  and  diameter.  The  piston  is  flat 
on  top  and  three  oil  grooves  are  turned 
into  it,  one  above  the  wrist  pin  and  two 
near  the  bottom,  which  latter  is  flanged  in- 
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spread 

this  construction 

had  to  replace  a  cylinder  owing  to  scoring 

by  the  pin. 

The  connecting  rod  is  a  steel  drop  forg- 
ing of  H  section.  The  wrist  pin  end  has  r 
bronze  bushing  with  helical  oil  grooves 
cut  in  it.  The  crank  pin  end  has  a  hinged 
cap,  as  shown  in  Fig.  2.  This  cap  is  held 
by  the  bolt  D.  with  a  Columbia  lock  nut  at 
one  end,  and  a  curved  washer  E  fitting  into 
a  cup  shaped  depression,  which  allows  the 
cap  to  adjust  itself  and  relieves  any  bind- 
ing action. 

The  crank  shaft  is  a  steel  drop  forg- 
ing with  the  flywheel  flange  forged  in- 
tegral with  it.  It  is  specially  treated  for 
toughening  and  hardening,  and  all  the  bear- 
ing surfaces  are  finished  by  grinding.  The 
shaft  runs  in  five  liberal  bearings.  These 
bearings  are  split  babbitted  bronze  shells 
which  may  be  removed  without  taking  out 
the  shaft.  The  two  to  one  gear  is  a  forced 
fit  over  a  diameter  two-thousandths  large, 
and  is  held  by  a  Woodruff  key.  Fig.  3 
shows  the  crank  proportions. 

LUBRICATION   SYSTEM. 

The  crank  case  is  a  very  light,  two  piece 
aluminum  casting  divided  horizontally  into 
upper  and  lower  portions.  The  lower  part 
is  divided  by  thin  partitions  into  four  com- 
partments, and  supports  the  bearings.  Its 
sides  are  formed  with  six  arms,  which  sup- 
port the  engine  upon  a  sub-frame  com- 
posed of  two  heavy,  steel  tubes  supported 
upon  pressed  steel  cross  members.  At  the 
front  of  this  case  is  an  oil  compartment 
with  a  tube  which  carries  the  surplus  oil 
when  the  level  gets  too  high  back  to  the 
rear  crank  pit.  The  force  feed  oiler  is  lo- 
cated on  the  right  side  of  the  engine,  and 
driven  by  an  arm  from  one  of  the  valve 
lifting  rods.  The  oil  flows  through  a  sight 
feed  on  the  dash,  and  then  enters  the  rear 
crank  case  compartment.  By  splash  it  is 
thrown  into  a  sloping  trough  on  the  side 
wall,  and  drains  into  the  next  forward 
compartment,  where  it  again  goes  through 
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Fig.  3.— Cadillac  Crank  Shaft. 
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ward  to  give  addi- 
tional strength.  The 
wrist  pin  is  very  large 
in  diameter,  and 
made  of  heavy  Shelby 
steel  tubing,  hardened 
and  ground.  One  end 
is  a  forced  fit  into  the 
piston  boss,  while  the 
other  end  is  split  at 
several  places  like  a 
"drawing-in  chuck," 
the  inside  threaded 
-Connecting  ^„d     a     taper     plug 

^°^*  screwed     into     it     to 

it.     The    manufacturers    claim    for 
a  record  of  never  having 


the  same  performance,  and  so  on  until  it 
drains  into  the  oil  compartment  at  the 
front,  and,  as  stated,  the  surplus  flows  back 
to  the  rear  and  is  again  used.  The  end 
bearings  bf  the  shaft  are  provided  with  oil 
catching  recesses  from  which  the  oil  flows 
through  channels  back  into  the  case,  thus 
disposing  of  the  oil  which  would  otherwise 
leak  or  drip  out  at  the  ends.  The  upper 
part  of  the  case  is  provided  with  four  large 
hand  holes  which  practically  make  one  side 


Fig.  4. — Valve  Adjustment. 

open.  The  webbing  is  very  carefully 
planned  to  provide  a  maximum  of  strength. 
This  is  held  to  the  imder  half  by  steel 
studs  which  are  made  more  secure  by  steel 
washers  and  Colimibia  lock  nuts  on  their 
lower  ends.  The  cylinders  are  held  to  the 
crank  case  by  a  similar  arrangement 
the  valves. 

As  the  mechanically  operated  inter- 
changeable valves  are  all  on  one  side,  a 
single  cam  shaft  is  used.  This  has  hard- 
ened steel  cams  pinned  and  brazed  to  it, 
and  rims  in  five  bronze  bushings.  The 
cam  shaft  does  not  move  lengthwise  as  in 
last  year's  model.  The  valve  stems  are 
hardened  steel,  and  the  heads  are  of  cast 
iron,  forced  on,  riveted  and  ground.  The 
valve  lifting  rod  is  hardened  steel,  arranged 
as  shown  in  Fig.  4.  The  split  nut  F  is 
arranged  to  clamp  at  the  desired  height  on 
the  rod  to  adjust  its  length.  The  square 
block  G,  carrying  the  hardened  steel  wheel 
H,  moves  in  cast  iron  guides  held  to  the 
case  by  six  studs.  The  usual  form  of 
spring,  held  as  shown,  is  used.  Over  the 
valves  are  brass  screw  plugs,  the  one  over 
the  exhaust  containing  the  compression  re- 
lief cock  and  kerosene  cup. 

A  gear  pump  having  hardened  steel 
gears  and  a  cast  iron  case  on  the  front 
of  the  crank  case  is  driven  by  an  incased 
gear  from  the  engine  shaft  gear.  The 
water  is  drawn  from  the  bottom  of  the 
radiator  and  forced  into  the  bottom  of  the 
jackets,   on    the   valve   side,    through   brass 


pipes  fitted  with  brass  unions.  Frcr 
top  it  flows  through  brass  pipes  t; 
radiators.  Around  the  pump  is  22 
minum  pipe  bypass  'virith  a  shut-oc 
This  may  be  opened  in  case  anythic; 
pens  to  the  pump,  and  a  thermo-sipbcE 
culation  will  then  be  set  up. 

The  exhaust  pipe  is  a  steel  tube  bt 
brass  fittings  and  clamped  to  tbe  c 
by  yokes  held  by  four  studs  and 
These  yokes  also  hold  the  one  3 
branched,  cast  aluminum  intake  pipcv 
method  of  fastening  makes  removal 
piping  very  easy. 

the  clutch. 

The  flywheel  is  of  cast  iron,  tunia 
hollow  and  contains  a  clutch.  M'z:. 
this  car  is  driven  through  a  three  =^ 
and  reverse  planetary  transmissioi  1 
could  be  operated  without  a  main  c:: 
one  has  been  provided  for  the  rcasoo: 
it  is  often  desirable  to  nui  the  cngiwi 
the  transmission  entirely  idle.  In  F^'  i 
is  the  flywheel  bolted  to  the  flange  Vi 
the  crank  shaft,  and  supporting  the  Es 
Bright  ball  bearing  N.  L  is  a  large  i 
washer  or  ring  set  into  a  groove  in  i  ^ 
ilar  manner  to  the  retaining  ring  of  >  -1 
bearing.  It  is  forced  outward  ins  t 
groove  by  having  a  taper  screw  K4'^ 
serted  at  the  place  where  it  is  split  1 
combination  is  now  equivalent  to  it^^ 
flywheel.  In  this  hollow  is  the  cd 
composed  of  two  circular  leather  ^ 
discs  O  and  P,  which  are  forced  i4 
from  each  other  and  against  the  inner  d 
face  of  the  flywheel  in  one  side  acci 
ring  L  on  the  other,  by  eight  short  r  -I 
springs  between  the  discs.     In  issedA 


Fig.  5.— Cadillac  Clutch 
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;  pressure  put  upon  each  of  these  coil 
rings  is  about  100  pounds,  making  a  total 
sssure  of  about  800  pounds,  forcing  the 
ites  apart  This  clutch  is  released  by 
tnging  the  plates  O  and  P  together  by 
^s  of  two  ball  bearing  collars  R  and  S. 
the  back  of  these  collars,  where  they 
ir  against  each  other,  are  wedge  shaped 
rfaces  so  that  by  rotating  them  in  oppo- 
t  directions  they  are  forced  apart,  and 
R  is  fast  to  the  sleeve  T,  which  in  turn 
fast  to  plate  P,  such  separation  of  the 
lars  brings  P  and  O  together.  The  ten- 
n  of  the  springs  and  the  limit  of  their 
ion  are  adjusted  by  the  screw  collar  W 
d  to  the  sleeve  T  by  the  set  screw  and 
k  nut  Y.  Vertical  rods  connected  to  a 
)rt  crossarm  on  the  cross  shaft  c 
ich  the  clutch  foot  pedal  is  mounte* 
ate  the  collars  R  and  S  in  opposite  d] 
tions. 

The  planetary  transmission,  which  is  ex- 
tionaJ  because  of  having  three  forward 
eds,  is  practically  the  same  as  last  year 
1  is  operated  by  a  single  side  lever.  It 
mounted  on  a  Hess-Bright  bearing  at 
rear  end,  and  runs  in  oil.  All  the 
rs  are  made  of  steel  drop  forgings  hard- 
d,  and  are  bronze  bushed.  It  is  divided 
)  three  drums,  with  the  usual  contract- 
leather  faced  steel  bands  for  the  two 
ft'ard  and  the  reverse  speeds,  and  with  a 
1  speed  disc  faced  with  leather  and  ro- 
d  by  the  engine  shaft,  by  means  of  a 
isarm  with  lugs  at  its  ends  which  fit 
notches  or  slots  in  the  back  of  the 
.  The  leather  is  put  on  in  each  of  the 
•  quadrants  separately,  and  held  by 
r  pressed  steel  backers  which  can  easily 
removed.  This  high  speed  disc,  when 
ed  against  the  outside  of  the  transmis- 
driven  by  a  mechanism  similar  to  the 
:h.  clamps  the  entire  transmission  to 
clutch  shaft,  in  which  case  it  simply 
$  its  weight  to  the  flywheel,  and  all 
s  turn  together  with  the  shaft,  the 
5  inside  being  stationary  on  their  studs 
rotating  with   the    studs    around    the 


Fig.  7. — Cadillac  Double  Hub  Brakes. 


shaft.  This  gives  a  direct  drive  on  the  high 
speed.  The  drive  is  then  by  naked  shaft, 
two  oil  retaining,  dust-proof  universal 
joints  of  the  Cadillac  Company's  own  de- 
sign, and  bevel  pinion  and  gear. 

REAR  axle  construction. 

In  Fig.  6  is  shown  the  rear  axle  con- 
struction. The  drive  shaft  and  bevel  pin- 
ion, it  will  be  noticed,  are  well  supported 
on  Hess-Bright  bearings.  The  bevel  gear 
differential  housing  is  of  aluminum,  with 
very  large  webs.  The  floating  live  axle  is 
encased  in  a  steel  tube,  the  outer  ends  of 
which,  as  shown  at  A,  support  the  large 
Hess-Bright  bearings  on  which  the  rear 
wheels  run.  These  bearings  are  directly  in 
line  with  the  spokes  to  receive  the  weight 
direct  The  wheel  hub  is  fitted  to  a  taper 
on  the  end  of  the  axle  and  keyed.  This 
axle  does  not  carry  the  weight,  but  simply 
transmits  rotation  from  the  bevel  gears  at 


the  inner  ends  to  the  wheels  at  the  outer 
ends.  The  differential,  as  usual,  runs  in 
an  oil  bath. 

There  are  two  brakes,  both  acting  on 
the  rear  wheel  drums,  instead  of  one  on 
the  rear  of  the  transmission,  as  in  last 
year's  four  cylinder  car.  These  brakes, 
which  are  both  of  the  band  type  and  faced 
with  a  special  belting  material,  are  shown 
in  Fig.  7.  Both  brakes  are  double  acting. 
The  contracting  band  is  operated  by  the 
ratchet  lever  at  the  outside  of  the  car  by 
pulling  toward  the  driver.  This  is  the 
emergency  brake  which  also  disengages  the 
clutch.  The  inside  expanding  band  brake 
is  operated  by  the  right  foot  lever,  which 
also  disengages  the  clutch.  A  forward  pull 
on  lever  A  by  the  steel  brake  rod  carries 
arm  B  upward  with  it,  tending  to  bring 
B  and  C  in  line.  This  gives  a  powerful 
toggle  joint  action,  just  as  though  applied 


Fig.  6.— -Cadillac  Rear  Axle  and  Driving  Gear  Construction. 
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Fig.  8.— -Cadillac  Front  Axle  End. 


at  D;  arm  C  is  adjustable  in  length,  and 
can  be  so  set  that  when  the  brake  is  hard 
on  the  arms,  B  and  C  are  almost  in  line,  in 
which  position  the  action  is  the  most  pow- 
erful. A  shield  protects  this  inside  brake 
from  dust  and  dirt. 

The  front  axle  is  of  steel  tubing  of  the 
form  shown  in  Fig.  8,  which  figure  also 
shows  the  steering  knuckles  and  the  front 
wheel  hubs,  which  latter  run  on  Hess- 
Bright  bearings,  the  large  balls  being,  as  in 
the  rear  wheels,  directly  in  line  with  the 
spokes.  The  cross  link  connecting  the 
wheels  is  protected  by  being  placed  behind 
the  axle. 


CONTROL  LEVERS. 

The    spark    and    throttle 
control  levers  arc  located  on 

□rVTl         a  stationary  notched  arc  on 
I  }\j         the  steering  wheel,  as  shown 

in  Fig.  9.  They  are  con- 
nected to  a  tube  and  rod,  the 
ends  of  which  at  A  and  B 
each  carry  a  small  bevel 
gear,  which  mesh  with  par- 
tial gears  on  the  end  of  an 
upright  shaft  and  sleeve  car- 
rying the  arms  which  pull 
the  rods  to  the  throttle  and 
timer.  As  shown,  the  steer- 
ing mechanism  is  of  the 
screw  and  nut  type,  and  is 
provided  with  ball  thrust 
washers  at  each  end.  The 
nut  is  split  at  right  angles 
to  its  length  and  by  means 
of  the  claw  shaped  piece  pivoted  at  C,  by 
separating  the  ends  D  and  E  by  the  set 
screw,  the  other  ends  F  and  G  are  made 
to  press  the  two  parts  of  the  nut  together 
on  the  thread,  which  effectively  prevents 
any  back  lash. 

GOVERNOR. 

A  feature  of  these  cars  which  is  new  is 
the  application  of  the  ring  type  of  marine 
governor  to  an  automobile.  This  new  de- 
vice has  proved  even  more  satisfactory  than 
was  anticipated.  Fig.  10  shows  a  drawing 
of  the  governor,  with  one  side  of  the  alu- 
minum housing  removed  and  the  lower  por- 
tion in   section,   showing  how   the  vertical 


Fig.  9.— Cadillac  Governor. 


Fig.  10. — Cadillac  Steering  Geae. 

shaft  C  is  gear  driven  from  a  smaJI  gear- 
the  cam  shaft,  which  meshes  with  gear  I 
This  vertical  shaft  runs  in  ball  bearings  ■i'' 
carries  at  its  upper  end,  below  the  ring  E.  - 
Lacoste  timer.  The  latter  is  supported  ■ 
one  side  and  normally  rests  in  an  obliq- 
plane,  but  when  the  engine  speeds  up 
tends  to  assume  a  position  in  a  horizont. 
plane. 

This  action  is  opposed  by  the  spring  ' 
fastened  to  the  collar  H,  which  the  rr- 
moves  upward  by  the  connecting  link  K 
As  the  collar  H  moves  upward  it  carm- 
with  it  the  bell  crank'  lever  L  M,  which  •• 
turn  pulls  the  rod  N  and  closes  the  thro! 
tie  lever  on  the  wheel,  and  when  that  levr 
is  set  for  open  throttle  it  pulls  the  rod  S 
which  in  turn  operates  the  bell  crank  Ic^'^' 
P  R  to  lower  the  collar  M  and  increase  ^^ 
tension  on  the  spring  G,  which  means  that: 
greater  engine  speed  is  necessary  to  malf^ 
the  ring  overcome  this  increased  tensior 
By  this  arrangement  it  is  possible  to  sctlh< 
throttle  lever  so  that  the  engine  will  mam  | 
tain,  within  the  limits  of  its  power,  pn»^" 
tically  the  same  speed  up  hill  or  down.  ^* 
it  is  desired  to  suddenly  speed  up,  an  a<^ 
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:elerator  button  just  to  the  left  of  the  clutch 
>edal  can  be  depressed;  this  opens  the 
hrottle  wide  and  to  a  certain  extent  pulls 
-od  N  to  depress  the  governor  ring,  but 
^hen  the  button  is  released  the  engine  im- 
Tied lately  resumes  the  speed  indicated  by 
:lie  throttle  lever  on  the  wheel. 

A  double  muffler  is  used,  which  has 
neither  baffle  plates  nor  sieve  pipes  in  it. 
There  are  two  hollow  cylinders,  the  ex- 
haust enters  the  first  and  must  pass  out 
a^ain  practically  at  the  same  place  it  en- 
tered; it  then  passes  over  into  the  second 
cylinder  and  repeats  the  same  performance, 
thus  muffling  by  the  opposed  gas  currents. 
This  muffler  is  very  quiet 

The  frame  is  of  three-sixteenth  inch 
pressed  steed,  with  cross  members  of  the 
same  material.  It  is  braced  diagonally  on 
top  by  two  steel  strips  crossing  at  the  mid- 
dle and  riveted  at  the  ends  and  to  the  cross 
members.  The  dash  is  also  of  pressed  steel 
and  edged  with  a  brass  bead,  and  carries  a 
quadruple  vibrating  coil  for  the  jump  spark. 
The  current  is  supplied  by  storage  batteries 
and  the  plugs  are  located  over  the  inlet 
valves. 

The  front  springs  of  both  cars  are  semi- 
elliptic,  and  the  axles  are  set  slightly  for- 
ward of  the  centre  of  the  springs.  The 
rear  springs  of  the  30  horse  power  car  are 
three-quarter  elliptic,  and  on  the  40  horse 
power  car  they  are  of  the  platform  type, 
ihe  gasoline  tank  is  under  Ihe  front  seat, 
but  fastened  rigidly  to  the  frame;  however, 
arrangements  have  been  made  for  placing  it 
under  the  rear,  and  using  a  pressure  feed 
from  the  exhaust  if  this  location  is  desired 
by  the  purchaser. 

The  bodies  are  of  wood  in  curved  designs, 
with  large  side  entrance  tonneau,  but  almost 
any  style  of  body,  including  the  largest  li- 
mousines, can  be  readily  mounted  on  either 
chassis. 


The  Cleveland  30-35  Horse  Power 
Car. 

Two  models  are  offered  for  1906  by  the 
Cleveland  Motor  Car  Company,  one  a  con- 
tinuation of  last  year's  20  horse  power  car 
and  a  new  30-35  horse  power  car  known  as 
Model  F.  The  specifications  and  dimen- 
sions of  the  latter  car  are  as  follows: 

Motor,  four  cylinders,  4j^x5  inches,  rated 
at  30-35  horse  power;  make  and  break  ig- 
nition by  Simms-Bosch  low  tension  mag- 
neto; bevel  gear  shaft  drive;  sliding  gear 
transmission,  with  three  speeds  forward  and 
one  reverse;  wheels,  34  inches;  tires,  front 
and  rear,  4  inches;  wheel  base,  104  inches; 
gauge,  56  inches;  weight,  fully  equipped, 
2,400  pounds;  seating  capacity,  five  passen- 
gers; body,  choice  of  double  phaeton,  tulip 
or  victoria. 

A  live  rear  axle  is  used  and  runs  in 
a  casing  made  of  .heavy  steel  tubing,  which 
carries  at  its  ends  the  wheel  bearings  and 
supports  the  weight  of  the  car,  leaving 
nothing  for  the  live  axle  to  do  but  drive 
the  wheel  hubs  through  a  dog  clutch 
mounted  on  its  squared  ends.  The  axle 
casing  is  strongly  trussed  and  connected  to 
a  cross  member  of  the  frame  by  a  tubular 
torsion  rod.  By  removing  the  caps  over 
the  wheel  hubs  the  driving  shafts  may  be 
entirely  removed  and  the  rest  of  the  vehicle 
remains  intact.  The  differential  is  of  the 
bevel  gear  type  and  runs  on  ball  bearings. 
The  driving  gear  case  is  divided  horizon- 
tally near  the  top  and  the  upper  portion  can 
be  removed  for  inspecting  the  gears. 
This  case  is  oil  tight  and  may  be  packed 
for  a  season's  running. 

The  front  and  rear  wheels  are  each  34 
inches  in  diameter,  mounted  on  ball  bear- 
ings, and  are  made  of  second  growth  hick- 
ory. The  front  axle  is  a  nickel  steel  forg- 
ing of  I  section,  with  the  spring  supports 


made  integral.  The  steering  knuckles, 
pivots  and  links  of  the  steering  gear  are 
all  drop  forgings  of  carbon  steel,  oil  hard- 
ened, and  the  bearing  surfaces  are  all 
ground.  The  steering  gear  is  of  the  irre- 
versible nut  and  screw  type,  encased  in  a 
malleable   iron  casting. 

FRAME    AND    SPRINGS. 

The  frame  is  made  from  cold  rolled 
pressed  steel  of  3-16  inch  thickness,  with- 
out narrowing  the  side  rails  at  the  front. 
The  cross  members  and  subframe  are  also 
of  chaimel  section  pressed  steel  and  strong- 
ly braced  by  the  use  of  gusset  plates. 
The  springs  are  long,  semi -el  lip  tic,  and 
shackled  at  their  rear  ends.  The  front 
springs  are  under  the  frame  and  the  rear 
ones  are  on  the  outside. 

THE    MOTOR. 

The  30-35  horse  power,  four  cylinder  ver- 
tical tandem  engine  has  a  bore  of  4J^  inches 
and  stroke  of  5  inches.  The  cylinders  are 
cast  in  pairs,  with  water  jackets  integral 
and  the  valve  chambers  on  opposite  sides. 
Each,  pair  of  cylinders  has  a  drain  cock  at 
the  bottom  of  the  jacket  The  cylinders 
are  finished  by  grinding.  The  pistons  are 
soft  gray  iron  castings,  rather  long  and 
with  slightly  domed  heads.  Four  oil 
grooves  are  turned  in  the  piston  below  the 
pin.  Four  eccentric  lap  jointed,  unpinned 
rings  are  used,  placed  above  the  wrist  pin. 
The  rings  are  also  finished  by  grinding. 
The  wrist  pins  are  hollow,  of  hardened  steel 
and  ground;  they  bear  against  a  hardened 
and  ground  steel  bushing  in  the  connect- 
ing rod.  These  rods  are  nickel  steel  drop 
forgings  of  I  section.  The  cap  at  the 
crank  pin  end  is  held  by  a  special  bolt  lock 
nut  and  cotter  pin.  A  split  bronze  bushing, 
with  diagonal  oil  grooves  cut  in  it,  sup- 
plies the  wearing  surface. 
'  The  crank  shaft  is  a  special  high  carbon, 
steel  drop  forging,  with  the  flywheel  flange 
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of  steel  tubing,  each  pair  held  by 
three  studs.  As  shown  in  the  photo,  they 
run  downward  to  a  single  piece  iron  cast- 


integral.  It  is  supported  in  three  long 
phosphor  bronze  bushings.  Specially  shaped 
bronze  oil  retainers  are  pinned  to  the  crank 
webs  and  receive  the  overflow  oil  from  the 
main  bearings.  Through  oil  ducts  from 
here  centrifugal  force  carries  the  oil  to  the 
surface  of  the  crank  pins. 

The  valves  are  all  made  of  nickel  steel, 
with  their  heads  and  stems  integral,  and 
are  interchangeable.    The  valve  lifting  rods 
are  of  steel,  with  hardened  rollers  running 
on  the  cams.    The  valve  lifting  rod  guides 
are  held  in  position  in  pairs  by  a  steel  yoke 
retained  by  one  nut.    The  cam  shafts  and 
cams  are  forged  in  one  piece  from  nickel 
steel    stock,    and    the    cams    are    hardened 
and    ground.    These    cam    shafts    run    in 
bronze   bushings.     The  2   to    i    gears   are 
of  bronze  and  encased  in  a  dust  and  oil 
tight  aluminum  case,  which   also  encloses 
the   gears   which    drive   the   magneto   and 
pump.    The  upper  portion  of  the  two  piece 
alumimun    crank   case   carries    the   engine 
supporting  arms  and  also  the  main  bear- 
ings, so  that  the  lower 
half    of    the    case    is 
simply  an  oil   retain- 
ing pan.  Brackets  cast 
integrally     with     the 
case    support   on   the 
left  side  a  bronze  cen- 
trifugal pump  and  on 
the  right  side  the  mag- 
neto.    These  features 
are  clearly  shown  in 
the        accompanying 
photos.      The    pump 
shaft  is  driven  by  a 
gear  meshing  with  the 
cam  shaft  gear  and  the 
radiator  fan  which  is 
supported  on  the  front 
of  the  forward  cylin- 
der is  driven,  by  a  flat 
belt  from  a  pulley  on 
the  pump  shaft.    This 

disposition  of  the  fan  support  reduces  the  ing,  from  which  a  pipe  runs  to  the  rear 
vibration  and  tends  to  prevent  leaking  of  and  connects  with  the  muffler,  which  is 
the  radiator.    The  exhaust  pipes  are  made      suspended  crosswise.    Two  outlets  arc  ar- 
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ranged  with  flattened  ends  to  blow  dci- 
the  dust,  which  would  otherwise  rise  free 
the  rear  wheels. 

COOLING. 

The  motor  circulation  is  from  the  by 
tom  of  the  cellular  cooler  through  a  cop^ 
pipe  to  the  pump,  upward  to  a  T  and  tb^ 
to  the  jackets  between  the  exhaust  val.r 
and  out  from  the  top  of  the  jackets  thrtMC 
a  brass  pipe  to  the  radiator. 

IGNITION. 

The  jump  spark  system  has  been  discard 
ed  in  favor  of  the  low  tension  make  rC 
break  system.    A  Simms-Bosch  mag^neto  l- 
mounted  on  a  bracket  at  the   right  of  6? 
engine  and  held  in  position  by  a  yoke  21' 
two  nuts,  so  that  it  may  be  quickly  remo>  el 
The  magneto   is  grounded   on    the    engine, 
one  wire  leads  to  a  plug  cut-out   on  tlx 
dash  and  one  to  the  metal  bus  bar,  which  :: 
supported  by  special  brackets   which   fom 
a  part  of  the  water  pipe  on  top  of  the  en 
gine.      A    cut-out    switch    is    provided  s: 
each   cylinder.    The   igniter   terminals  an 
mounted  in  plugs  which  are  a   ground  t 
into  the  cylinder  over  the  inlet  valves.    The 
adjacent  plugs  are  held   in   position   b>'  a 
yoke  and  single  nut,  as  shown  in  the  sketch 
A  vertical  shaft  A  for  each  cylinder,  rotate*" 
by  small   steel   bevel  gears  from  the  inlet 
cam  shaft,  operates  the  igniter  mechanism 
Upon  the  upper  end  of  each  of  these  ver 
tical  shafts  is  mounted  an  eccentric  B,  the 
hub  of  which  is  clamped  to  the  shaft.    This 
eccentric  moves   a  push   rod   C,   which  is 
held   in  contact  with  another  eccentric  D 
by  a  coiled  spring,  as  shown.    The  end  of 
the  rod  C  pushes  the  contact  arm  E,  which 
controls  on  the  inside  of  the  cylinder  the 
hammer  which  makes  the  contact  with  the 
anvil  or  plug.      Rod  C,  owing  to  the  eccen- 
tric   motion    of    its    end    and    its   bearing 
against   arm   D,   first   pushes   arm  E   unti^ 
the  contact  parts  in  the  cylinder  touch  and 
then  trips  or  slips  off,  allowing  the  points 
inside  to  separate  suddenly  under  the  action 
of  spring  G.     The  time  at  which  this  trip- 
ping action  takes  place  may  be  retarded  by 
changing   the   position    of   the   cam   D  by 
means  of  the  linkage  operated  by  the  spark 
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Elevation  of  Cleveland  Chassis. 
I'cr  on  the  wheel.    The  advance  of  the 


ark  is  automatically  taken  care  of  by  the 
nation  in  the  current  due  to  the  speed, 
d  this  spark  lever  is  provided  only  for 
tarding  the  spark  when  starting. 
Adjusting  the  mechanism  so  that  the 
ark  will  take  place  at  the  proper  time 
s  been  made  simple  by  placing  at  the  rear 
the  engine  a  stationary  pointer  and 
graving  reference  marks  on  the  flywheel 
n  which  indicate  the  exact  position  at 
lich  the  contact  points  should  separate. 
1  that  is  necessary  is  to  move  the  fly- 
leel  until  the  reference  mark  for  the  par- 
ular  cylinder  to  be  timed  is  opposite  the 
ints.  Then  loosen  the  sleeve  by  which 
:entric  B  is  fastened  to  the  vertical 
ift  and  turn  it  until  arm  C  just  trips  the 
ce  E,  then  lock  the  sleeve  by  the  clamp 
cw  and  the  timing  will  be  correct. 

oiUNa 
\  Hill  precision  oiler,  with  sight  feeds 
the  dash,  is  located  under  the  footboards 
t  back  of  the  dash.  The  oiler  is  oper- 
d  by  an  eccentric  and  a  rod  from  the 
r  end  of  the  cam  shaft,  the  rod  connect- 
to  a  rocker  arm,  which  operates  the  in- 
idual  plungers  of  each  feed.  The  sup- 
to  each  pipe  is  adjustable.  Tubes  lead 
each  of  the  engine  bearings  and  the  over- 
w  is  caught  in  specially  designed  cup 
ped  bronze  rings  around  the  shaft  and 
de  fast  to  the  crank  webs.  By  centrifu- 
force  the  oil  flows  from  here  through  a 
e  to  the  crank  pin.  There  are  also  two 
es  to  the  transmission  main  bearings 
I  a  third  to  the  differential, 
'he  clutch  is  made  of  aluminum  and  is 
the  usual  leather  faced  cone  type,  ar- 
ged  to  give  no  thrust  on  the  engine 
rings.  The  forked  arms  which  engage 
slotted  spool  or  collar  on  the  shaft  for 
engaging  the  clutch  are  provided  with 
dcncd  steel  rollers,  which  come  in  con- 
t  with  the  spool.  The  usual  coiled  spring 
ps  the  clutch  in  contact. 

carburetor. 
'he  carburetor  is  of  the  float  feed  type, 
e  nozzle  is  eccentric  with  th^  float,  so 
t  tipping  of  the  car  does  not  cause  flood- 
.    The  admission  to  the  float  chamber 


is  at  the  bottom  and  governed  by  a  weight- 
ed needle.  A  drain  cup  is  provided, 
through  which  all  gasoline  which  passes 
into  the  carburetor  must  pass,  thus  pre- 
venting any  dust  or  dirt  from  obstructing 
the  flow.  A  balanced  rotary  throttle  valve 
is  used,  which  is  operated  from  the  throttle 
lever  on  the  stationary  sector  on  the  steer- 
ing wheel.  The  gasoline  is  carried  in  a  15 
gallon  copper  tank  under  the  front  seat  and 
flows  by  gravity  to  the  carburetor.  This 
tank  is  provided  with  a  2  gallon  reserve 
tank. 

TRANSMISSION. 

A  full  universal  joint  connects  the  clutch 
to  the  three  speed  and  reverse  sliding 
change  speed  gear.  The  gears  are  all  of 
50  point  carbon  steel,  hardened,  and  run  in 
an  oil  bath.  The  sliding  gear  pair  is  turned 
from  one  piece  of  metal  and  runs  on  a 
squared  shaft.  The  other  gears  are  bolted 
to  flanges  made  integral  with  the  shaft, 
which  are  oil  tempered,  hardened  and 
ground,  and  all  nuts,  not  only  in  the  trans- 
mission, but  on  the  whole  chassis,  are  cas-, 
tellated  and  retained  by  split  pins. 

The  drive  is  direct  on  the  high  gear. 
The  entire  top  of  the  aluminum  case  forms 


a  hand  hole  for  inspection  and  packing, 
and  the  ends  forming  the  bearing  supports 
are  provided  with  an  oil  groove  or  cup  to 
prevent  the  oil  from  dripping  out  of  the 
ends.  The  engine  and  transmission  are 
both  supported  on  a  subframe  of  pressed 
steel  and  protected  from  mud  and  dirt  by 
a  large  aluminum  pan  or  shield,  held  by 
straps  in  such  a  way  that  it  can  be  instantly 
dropped  down. 

The  power  is  transmitted  to  the  rear  axle 
by  the  use  of  two  hardened  and  ground  uni- 
versal joints  of  special  construction  and 
an  oil  tempered  steel  shaft.  The  front 
joint  is  covered  by  a  brass  dust  shield  and 
the  rear  joint  is  provided  with  a  squared 
tube  and  shaft  to  allow  for  the  action  of 
the  springs. 

BRAKES    AND   CONTROL. 

There  are  two  foot  pedals  with  rough- 
ened heads  and  the  edges  turned  up  to  pre- 
vent the  foot  from  slipping.  The  left  oper- 
ates the  clutch.  The  right  controls  the 
double  acting  transmission  brake,  which 
has  phosphor  bronze  shoes  acting  against 
a  steel  drum.  On  the  outside  of  the  seat, 
moving  on  a  suitably  notched  bracket,  are 
the  change  speed  lever  and  the  emergency 
brake  lever,  which  also  releases  the  clutch. 
These  brakes  are  on  the  rear  wheel  drums 
and  are  of  the  expanding  type.  They  are 
well  protected  from  the  mud.  The  change 
speed  lever  works  on  the  progressive  prin- 
ciple and  is  provided  with  a  thumb  button 
release. 


The  Walker  Runabout. 

The  accompanying  photograph  shows  the 
Walker  runabout,  manufactured  by  the 
Walker  Motor  Car  Company,  of  Detroit, 
Mich.  The  car  is  driven  by  a  double  op- 
posed engine  under  a  bonjiet  in  front  of  the 
dash.  The  crank  case  and  change  gear  case 
are  cast  integral.  The  planetary  change 
gear  gives  two  speeds  and  reverse,  and  from 
it  the  drive  is  transmitted  to  the  rear  axle  by 
propeller  shaft  and  bevel  gears.  Full  elliptic 
springs  are  fitted  front  and  rear. 
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«?l^     ^^"***tlu'  \^^^^  »*  "*''  ^"^^^  ""^  30  Ucgrees 
^<.t  1****-^  ^     ^.crti'^^'**^'     B«th  seta  oi  valves  are 
^\\\%  ^^*!^..^^y  upefJitctl  and  arc  interchange- 
^,\i:^\»*^*!^J*^*^  ViiUc  riijie*  are  secured  iu  place 
■^^*^'^     .1%**   "f  east -I  m  Hunges  ;ind  two  studs. 
V>  ^^^^'    Ivc*  **^*^  openitfd  from  *i  single  cam 
^^^r  rvinn»"K  t^eiitrally  across  the  tops  of 
*^^^    1  vWntlcrs,    <ind    nionntcd    in    four   split 
i^'^tmv^*?   boxes  Iwjlted  to  the  cylinder  heads, 
*\^   of    which  hoxes  is  provided  with  an 
oi\    cup-      Jl^^'    ^'^"1    shaft    is    driven    from 
ihc   iniKine   crank   shaft   thfoitgh   a   vertical 
thiift  tit  the  rear  of  the  engine,  with  bevel 
gcarK  At  lop  nnd  hottom.  The  upper  set  of 
gear**  is  enclosed  in  a  two-part  brass  hous- 
ing, while  the  lower  pair  is  exposed.    The 
vertical  shaft  h  geared  up  from  the  crank 
♦ihaft   in  the  ratio  of  i  to  ij^»  the  reason 
being  ihut  the  shaft  carries  the  circulating 
fiumpt  whteh  it  is  desirable  to  drive  at  a 
fairly  high  speed.     The  p«ir  of  bevel  gears 
at  the  top  end  of  the  vertical  shaft  gives 
a  reduction  of  3  to  t*  so  that  the  ratio  of 
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transmission   from   the  crank  shaft  to  the 
cam  shaft  i-^  the  usual  2  to  i. 

The  crank  chamber  consists  of  two  alumi* 
num  castings,  with  a  joint  in  a  horizontal 
plane,  the  five  bronze  boxes  for  the  crank 
shaft  being  carried  between  the  two  halves. 
As  there  are  no  cam  shaft  and  cam  gearing 
to  enclose  and  provide  bearings  for,  the 
crank  ch^imber  is  of  extremely  compact 
riud  simple  form*  substantially  cylindrical, 
vviUi  dome  :*haped  ends.  The  lower  half 
IS  cast  with  partitions  dividing  it  into  four 
companmentis,  so  as  to  insure  uniform  lu- 
brication on  hills.  The  upper  half  is  also 
cast  with  stiffening  webs,  but  these  have 
openings  iu  them  to  eliminate  all  unneces- 
sary weight.  The  lower  half  is  cast  with 
four  small  feet,  by  which  the  engine  is 
^^npported  on  drop  frames  forming  cross 
members  of  the  main   frame.     This  ehmi- 


uates  the  necessity  for  loiig ,  hiaii 
arms   on  the  crank   h  mi  sing   to 
engine  on  I  he  side  frames,  and  ttf 
effects  a  considerable  saving  ici  w 
removing   the   exhaust   and   wai< 
tions  and  the  bolts  hy  which  the  I 
of   tlie    crank  case   arc    fastened 
the  entire  engine,  minus  the  Iww 
the  crank  case,  can  he  removed 
car.     In  connection  with  the  vaJi 
it  remains  to  he  mentioned  thai 
are  operated  from   the  cam   stiaJ 
the  intermediary  of  rock  lever* 
on   brackets   cast   on   the   valv« 
rock  levers  being  provided   witli 
hardened  cam  rollers,  and   wi«h 
adjustment    for   regulating   the   I 
valves.     There  is  a  circular    han 
the  lower  half  of  the  crank   dii 
demeath    each   cylinder   which   c 
moved  when  it  is  desired  to  adjtij 
oc'cting  rod  bearings. 

The  pistons  are  of  conveniionml 
tiou  and  fitted  with  three  comprei 
at  the  top  end,  the  rings  bein^ 
lap  jointed  and  free  to  move 
grooves.  The  connecting  rod  \ 
forging,  bronze  bus^hcd  at  the  % 
and  provided  with  a  brnrizc  e 
crank  end.  To  the  rear  end  of 
shaft,  on  a  tapered  section  of  tli 
keyed  a  flywheel  of  eonsiderahle 

The    exhaust   manifold    is   a   « 
easting,   so   inclined   that  the   pl\ 
frtim    it    to    the    mutflef   does    ni 
any  bends.    The  mufHcr  con  a  met 
somewhat  out  of  the  ordinaty, 
tier   is  of  cylindrical    form   arr4 
lyfa^es  from  the  engine  enler  il  01 
I  me  end,  but  are  immedjalcly  di 
hafflt  plates  to  an  outer  apfiiilat 
where  they  expand  and  have  & 
cool  off.  owning  to  the  large  ejq 
face    of    this    cham^Jcr.     From 
rhnmber  the  gases  pass  into  an 
ilirifUKh  perforations  in  the  parri 
run  I   from  that  to  a  central  ehan 
svhich  they  leave  at  the  centre  o 
hrid  of  the  muffler. 

The  engine  is  suppfteii  witli  ct 
mixture  hy  a  Holky  oulmrrtor 
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lo>v  position  at  the  right  hand  side  of 
i  engine  and  connecting  by  a  cast  alumi- 
m  manifold  in  three  parts  to  the  four 
et  valves.    A  twenty  gallon  gasoline  tank 

g^alvanized  iron,  partitioned  off  to  pre- 
nt  undue  splashing  on  rough  roads,  is 
ranged  in  the  front  seat  and  feeds  to  the 
rburetor  by  gravity.  The  source  of  cur- 
it  for  the  ignition  is  a  four  cell,  eight 
It  storage  battery  carried  in  a  box  on 
2  right  hand  running  board.  The  Ariel 
>mpany  are  considering  to  use  a  three 
11  battery  in  the  future,  this  being  recom- 
inded  by  the  coil  makers,  but  they  have 
t  had  any  trouble  from  coils  being  dam- 
ed  by  the  unusually  high  voltage.  A 
niniutator  of  the  internal  roller  type, 
ith  an  annular  contact  sector  ring  of  red 
ire,  is  carried  upon  the  forward  end  of 
e  cam  shaft,  and  a  quadruple  vibrator 
il  with  switch  is  mounted  on  the  dash- 
►ard.  The  spark  plugs  screw  into  the 
linder  walls  at  an  angle,  extending  up- 
ardly  and  rearwardly  on  the  right  hand 
de.  The  high  tension  and  low  tension 
bics  are  carried  through  a  fibre  tube  on 
le  right  hand  side  of  the  cylinders,  to  pro- 
ct  them  against  possible  accidental  dam- 
re.  The  time  of  spark  is  controlled  in 
le  car  from  which  these  data  were  obtained 
f  a  lever  on  the  steering  column  under- 
eath  the  wheel.  This  is  owing  to  the  use 
I  a   type  of  steering  gear  with  which  it 

impossible  to  carry  rods  for  the  control 
\  the  spark  and  throttle  through  the  steer- 
ig  post.  In  the  future  it  is  proposed,  how- 
krer,  to  mount  the  spark  and  throttle  levers 
n  a  stationary  sector  on  top  of  and  con- 
^ntric  with  the  steering  wheel,  a  different 
)rni  of  steering  gear  having  been  adopted 
>r  future  use. 

The  car  examined  was  provided  with  a 
at  tube  radiator,  but  in  future  a  cellular 
adiator  will  be  used,  the  outline  remain- 
ig  oval  as  heretofore.  Back  of  the  radi- 
tor  is  mounted  a  sheet  iron  fan  with  ring, 
^hich  is  carried  on  ball  bearings  and 
riven  by  a  belt  from  the  forward  end  of 
he  crank  shaft.  The  water  is  circulated 
y  the  gear  pump  mounted  direct  upon  the 
ertical  shaft  at  the  rear  of  the  engine,  and 
s  this  shaft  is  driven  by  bevel  gears  from 
he  crank  shaft,  the  drive  of  the  circulating 
»ump  is  absolutely  positive.  The  water 
rom  the  pump  is  forced  into  the  jackets 
it  the  lowest  point  through  a  copper  tubular 
nanifold;  it  leaves  the  jacket  on  top  and 
lows  through  a  similar  manifold  to  the 
adiator,  from  the  bottom  of  which  it  re- 
ums  through  a  copper  tube  to  the  pump. 
The  lubricating  system  of  the  engine  is 
)ased  upon  the  splash  principle,  but  oil  is 
ronstantly  fed  to  each  of  the  crank  chamber 
:ompartments  by  a  force  feed  lubricator  on 
:he  dashboard,  which  is  driven  from  the 
rear  end  of  the  cam  shaft  by  means  of  a 
spring  coupling  so  designed  that  it  will  not 
transmit  any  reverse  motion,  thus  protect- 
ing the  lubricator  from  damage.  The  lu- 
bricator has  two  feeds,  both  of  which 
pass  through  the  wall  of  th**  — ->•  • 
and  divide  into  two  brai 


providing    a    feed    to    each    of    the    four 
compartments. 

The  friction  clutch  is  a  leather  faced, 
aluminum  cone,  with  a  taper  of  10  degrees. 
The  clutch  spring  surrounds  a  projection 
of  the  engine  shaft  and  is  entirely  en- 
closed. The  clutch  connects  to  the  change 
gear  box  by  a  claw  coupling,  which  allows 
both  for  any  disalignment  between  the 
bearings  of  the  engine  and  the  gear  box, 
and  for  the  motion  of  the  clutch  in  en- 
gaging and  disengaging.  The  gear  is  a 
sliding  pinion  affair,  with  three  forward 
speeds  and  one  reverse,  encased  in  a  two 
part  aluminum  housing  carried  on  drop 
frame  members.  The  bearing  sleeves  are 
plain  bronze  bushings.  The  high  speed  for- 
ward is  a  direct  drive,  and  is  obtained 
by  engaging  a  square  block  on  the  clutch 
pinion  into  a  corresponding  socket  on  the 
forward  sliding  gear.*  This  gives  four 
changes  per  revolution  of  engaging  the  di- 
rect drive,  instead  of  two,  as  with  the 
ordinary    claw    coupling.    All    the    pinions 


which  a  pin  operated  by  the  clutch  shifting 
mechanism  is  adapted  to  engage.  When 
the  sector  is  in  any  other  position  than 
that  corresponding  to  perfect  mesh  of  the 
gears  the  pin  cannot  pass  into  any  of  the 
holes  on  the  sector  and  the  clutch  can 
therefore  not  engage. 

The  transmission  to  the  rear  axle  is  by 
a  shaft  with  two  universal  joints  afid  by  a 
steel  bevel  pinion  and  gear.  The  shaft 
of  the  bevel  pinion  and  the  rear  axle  driv- 
ing shaft  are  mounted  on  %  inch  ball  bear- 
ings. The  reduction  ratio  of  the  bevel 
Kears  is  3f  to  i,  which  is  the  reduction 
ratio  from  the  engine  to  the  driving  wheels 
for  the  high  speed;  the  intermediate  speed 
is  lower  in  the  ratio  of  V^  to  i,  and  the 
low  speed  about  3^/2  to  i.  A  differential  of 
the  spur  pinion  type  with  three  sets  of 
pinions  is  carried  on  the  rear  axle.  Differ- 
ential and  driving  gears  are  enclosed  in  the 
housing  with  removable  top  section,  which 
admits  of  ready  access  to  all  of  the  gears. 
The  torsion  on  the  rear  axle  is  taken  up 


Inlet  Side  of  Ariel  Motor. 


and  gears  are  cut  with  six  pitch  teeth  of 
ij^  inch  width  of  face,  and  are  suitably 
beveled  at  the  edges  to  permit  of  easy  and 
positive  shifting.  The  case  has  a  lid  on  top, 
of  such  size  that  when  it  is  removed  all  of 
the  gears  inside  the  box  can  be  convenient- 
ly examined.  The  gear  is  operated  by  a 
single  side  lever,  which,  in  being  moved 
from  its  rearmost  to  its  foremost  position, 
gives  successively  the  reverse,  neutral,  first, 
second  and  third  forward  speed  positions. 
An  interlocking  device  is  provided,  which 
prevents  the  clutch  being  engaged  before 
the  gears  are  in  perfect  mesh,  thus  remov- 
ing the  danger  of  battering  the  ends  of 
the  teeth.  The  gear  shifting  mechanism 
comprises  a  rod  which  passes  through  the 
wall  of  the  gear  box  at  the  forward  end 
and  connects  by  a  big  double  armed  lever 
and  a  link  to  an  arm  depending  from  the 
shaft  of  the  shifting  lever.  To  the  double 
armed  lever  referred  to  is  secured  a  flanged 
^f,  in  the  flange  of  which  there  are 
^r  of  holes,  one  for  each  soeed.  into 


on  a  tension  rod  running  from  the  lowest 
point  of  the  gear  casing  to  a  cross  member 
of  the  frame.  A  pair  of  distance  rods  are 
also  provided  between  the  side  members 
of  the  frame  and  the  spring  blocks  which 
are  fitted  over  the  axle  tubes.  The  front 
axle  is  of  tubular  construction,  2  inches  in 
diameter,  and  has  the  drop  forged  axle  end 
pinned  and  brazed  to  it.  This  axle  is 
curved  downward  in  the  centre  to  allow 
sufficient  clearance  between  it  and  the  en- 
gine crank  case  when  the  springs  are  com- 
pressed. The  steering  knuckles  are  of  the 
inverted  Elliott  type,  and  are  connected  by 
a  tie  rod  in  front  of  the  axle.  The  steering 
mechanism  that  will  be  used  in  the  future  is 
of  the  screw  and  nut  type,  and  connects  to 
the  right  hand  knuckle  by  a  rod  with  one 
ball  and  socket  and  one  double  forked 
connection. 

The  frame  consists  of  pressed  steel  side 
members  of  5-32  inch  stock  and  4  inches 
deep  at  the  centre.  Besides  the  pressed 
steel   cross   member   at   the    rear,   the   side 
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members  are  connected  by  four  drop 
frames,  two  of  which  carry  the  engine  and 
two  the  change  gear  box.  The  frame  is 
carried  on  semi-eUiptic  springs  in  front  and 
full  elliptics  at  the  rear.  The  latter  are 
hung  underneath  the  axle  and  have  a  swivel 
connection  with  the  frame.  All  springs  are 
38  inches  long.  The  car  has  a  wheel  base 
of  100  inches  and  is  equipped  with  32  inch 
artillery  wheels  and  3^2  inch  tires.  Its 
weight  complete,  without  supplies,  is  about 
1,950  pounds. 

The  vehicle  is  provided  with  two  inde- 
pendent braking  systems.  The  foot  brake, 
which  is  interconnected  with  the  clutch,  acts 
on  a  steel  drum  directly  back  of  the  change 
gear  box;  it  consists  of  two  bronze  sectors 
pivoted  on  a  stud  extending  from  the  gear 
box  and  adapted  to  be  contracted  on  the 
drum  by  means  of  a  lever  mechanism.  The 
rear,  hand  operated  brakes  also  consist  of 
bronze  sectors,  but  they  are  of  the  expand- 
ing type,  and  are  enclosed  by  sheet  metal 
plates  in  front  of  the  brake  drums.  The 
sectors  are  expanded  by  means  of  double 
cams,  the  lever  arms  on  the  shaft  of  these 
c^ms  outside  the  brake  drum  extending  up- 
ward and  connecting  by  steel  cables  to 
downwardly  extending  arms  on  the  shaft 
of  the  brake  lever.  The  hand  brake  is  not 
interconnected  with  the  clutch. 

The  car  is  fitted  with  a  double  side  en- 
trance tonneau  body,  seating  five,  the  ton- 
neau  doors  swinging  forward.  It  also  has 
a  cast  aluminum  dash  of  distinctive  form. 
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continuous  running  boards,  sheet  metal 
fenders  and  a  hood  hinged  at  quarters  and 
in  the  centre.  It  is  sold  with  a  complete 
equipment  of  lamps,  etc. 


The  Austin  Model  LX. 

The  1906  model  of  the  Austin  Automo- 
bile Company,  of  Grand  Rapids,  Mich.,  is 
a  60  horse  power  machine,  which  is  fitted 
either  with  a  runabout,  side  entrance  ton- 
neau or  limousine  body.  The  car  is  one 
of  the  most  powerful  on  the  American 
market,  and  is  substantially  constructed. 
Its  distinguishing  features  are  its  triple  au- 
tomatic   inlet    valves,    its    double    ignition 


View  of  Ariel  Clutch,  Gear  Box  and  Universal  Joint. 


system  and  the  provision  of  tool,  b^ 
and  curtain  boxes  underneath  the  i 
frames  and  accessible  through  doors  of 
ing  to  the  outside. 

MOTOR    CONSTRUCTION. 

The  cylinder  are  of  55^  inches  borei 
stroke,  respectively,  and  are  cast  indirij 
ly  and  integral  with  water  jacket,  hcadi 
valve  box.  The  engines  uses  high  cocr?i 
sion,  and  the  rated  power  is  claimed  10 
obtained  at  1,200  r.  p.  m.  The  four  cl 
ders  are  bolted  down  to  the  top  half  ci 
crank  chamber,  which  is  an  iron  a"J 
and  is  provided  with  large  hand  hob 
the  right  hand  side,  which  admit  of  ai  ^ 
ing  the  connecting  rod  bearings.  Thisi 
of  the  crank  chamber  is  substanfi 
webbed,  as  may  be  seen  from  the  \\h< 
tion  of  the  engine.  The  lower  half  of 
crank  case:  is  an  aluminum  casting  3 
simply  acts  as  an  oil  well.  The  cam  p 
ing  is  located  in  front  and  is  exposed, 
protected  from  road  dust  and  mud  k 
sheet  metal  pan  between  the  engice  1 
the  running  gear  frame.  A  steel  pu'i 
on  the  engine  crank  shaft  meshes  wi'J 
brass  gear  on  the  cam  shaft  and  W5i! 
noiseless  fibre  gear,  which  in  turn  me^ 
with  a  gear  on  the  magneto.  The  c 
shaft  is  of  the  outside  type,  small  pock 
being  arranged  on  the  crank  case,  «" 
form  housings  for  the  cams,  bearings 
the  cam  shaft  and  guides  for  the  valve  pi 
rods.  Long  levers  with  rollers  on  the  a 
are  interposed  between  the  cams  and 
valve  rods,  to  reduce  side  thrust  ^ 
three  inlet  valves,  of  ^  inch  diameter  ea 
are  arranged  in  a  nest  directly  over  I 
exhaust  valves  in  a  boss  cast  on  to  the  i 
haust  valve  chamber  and  closed  by  a  p 
ished  brass  cap.  These  inlet  valves  c 
be  readily  removed  together,  thus  gi" 
access  to  the  exhaust  valves.  The  ra* 
for  using  triple  inlet  valves  is,  that  »{ 
single  large  diameter  valve  were  used' 
stead,  it  would  be  much  more  liablf 
warp  and  become  leaky,  and  it  w^<^ 
also  be  less  quick  acting  in  opening  '^ 
closing. 

The  crank  shaft  is  made  from  a  cruo^ 
steel  forging,  and  is  formed  with  a  ^' 
flange,  to  which  the  flywheel  is  bolted 
is  i^  inches  in  diameter  and  has  fivcms 
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arings  supported  in  bronze  boxes,  the 
le  on  the  flywheel  end  being  4  inches  long 
id  the  rest  each  3  inches  long,  making 
total  bearing  length  of  16  inches.  The 
ank  pin  bearings  are  1^x3  inches,  bronze 
ished.  The  engine  is  hung  from  cross 
embers  of  the  main  frame,  one  at  the 
ont  and  one  at  the  rear  of  the  engine, 
iiich  bolt  to  lugs  cast  on  the  upper  half 

the  crank  case. 
A  Schebler  carburetor  is  used,  located  on 
e  left  hand  side  of  the  crank  case  and  fed 
ith  gasoline  from  a  20  gallon  tank  under 
e  front  seat.  This  tank  is  pr<^ided  with 
I  indicator  showing  the  amount  of  gaso- 
le  in  the  tank,  and  in  addition  a  reserve 
nk  of  2  gallons  capacity  is  placed  under 
e  driver's  seat,  so  that  the  possibility  of 
inning  out  of  fuel  on  the  road  ought  to  be 
iry  remote.  The  carburetor  connects  by 
vertical  brass  tube  and  a  nickel  plated  in- 
t  manifold  to  the  inlet  valves  of  the  four 
rlinders.  It  combines  a  throttle  valve, 
hich  is  operated  by  a  finger  lever  moving 
1  a  stationary  notched  wheel  on  the  steer- 
g  hand  wheel. 


ler  combined  timer  and  high  tension  distrib- 
uter is  carried  upon  the  forward  end  of 
the  cam  shaft,  and  a  single  vibrator  coil 
with  switch  is  secured  to  the  forward  side 
of  the  dashboard.  The  batteries,  single 
coil  and  combined  timer  and  distributer 
form  together  the  second  ignition  system. 
Besides  using  each  ignition  system  sepa- 
rately, it  is  also  possible  to  use  the  battery 
with  the  high  tension  distributer  on  the 
magneto.  Two  ignition  switches  are  secured 
to  the  front  of  the  driver's  seat.  By  op- 
erating the  outer  one  of  these  switches  it  is 
possible  to  use  either  one  or  the  other  of 
the  two  batteries,  or  the  two  sets  in  parallel, 
in  connection  with  the  set  of  plugs  spe- 
cially provided  for  the  batteries.  By  op- 
erating the  second  switch  it  is  possible  to 
use  either  the  magneto  alone  or  the  bat- 
tery in  connection  with  the  magneto  dis- 
tributer and  the  plugs  provided  for  the 
magneto.  Both  systems  of  ignition  can, 
of  course,  be  used  at  the  same  time  if 
it  is  desired.  In  ordinary  operation  it  is 
the  custom  to  use  the  battery  and  battery 
plugs  for  starting,  and  as  soon  as  the  en- 


an  aluminum  blade  fan,  belt  driven  from 
the  engine  shaft,  mounted  behind  it.  The 
water  is  circulated  through  the  cooling 
system  by  a  sliding  vane  pump  on  the  for- 
ward end  of  the  crank  shaft.  The  water 
from  the  pump  enters  the  jacket  between 
the  inlet  and  exhaust  valves  and  leaves  the 
jackets  on  the  opposite  side  of  the  cylin- 
ders, at  the  highest  point.  Inlet  and  outlet 
connections  are,  therefore,  almost  at  the 
same  level.  The  wate^  connections  con- 
sist of  brass  pipe  fittings,  and  the  usual 
length  of  hose  pipe  at  the  inlet  and  outlet 
to  the  radiator  is  not  omitted.  The  ex- 
haust manifold  bolts  to  the  valve  boxes  at 
an  angle  of  45  degrees,  and  connects 
through  a  curved  and  a  straight  pipe  with 
the  muffler  located  toward  the  rear  of  the 
frame.  The  starting  crank,  when  not  in 
use,  is  held  in  a  sheet  brass  spring  clip 
pivotally  supported  on  a  steel  bar  connect- 
ing the  side  frames  in  front  of  the  radiator, 
this  steel  bar  also  carrying  a  bearing  hanger 
for  the  starting  shaft.  A  sheet  metal  dust 
pan  is  secured  to  the  crank  case  of  the 
engine   on   both    sides    and    to    the    side 


DOUBLE   IGNITION    SYSTEM. 

Ignition  is  by  jump  spark,  and  two  en- 
irely  independent  ignition  systems  are  pro- 
vided. The  two  sets  of  spark  plugs  are 
)oth  screwed  at  an  angle  into  the  plugs 
'.losing  the  central  openings  in  the  cylin- 
ler  heads.  A  Rcmy  high  tension  magneto 
s  carried  on  a  support  bolted  to  the  right 
land  side  frame  near  the  front  of  the 
mgine  and  driven  from  the  cam  gearing, 
IS  already  explained.  This  support  forms 
ilso  an  oil  can  holder.  This  magneto  sup- 
plies current  to  one  of  the  two  sets  of 
Jpark  plugs.  As  an  additional  source  of 
ignition  current,  two  sets  of  six  dry  cells 
ire  carried  in  a  box  underneath  the  right 
land  frame  member,  either  one  of  which 
:an  be  used  separately  or  the  two  simul 
taneously,  connected   in  parallel     A 


Plan  View  of  Austin  Model  LX  Chassis. 

gine  has  attained  speed  to  switch  on  the 
magneto  and  turn  off  the  battery.  The 
high  tension  cables  are  carried  in  a  brass 
tube,  and  in  the  case  of  the  magneto  in  a 
rul)ber  tube. 

The  engine  lubrication  system  is  a  com- 
bination of  splash  and  positive  feed.  A  six 
lead  Hill  precision  oiler  is  carried  on  the 
left  hand  side  of  the  engine,  forward,  and 
is  driven  by  means  of  an  eccentric  from  the 
forward  end  of  the  cam  shaft.  Four  of  the 
feeds  lead  to  the  four  cylinders  respectively, 
and  the  other  two  to  the  forward  and  rear- 
ward half  of  the  crank  chamber  respectively. 
A  main  oil  supply  tank  of  2  gallons  capac- 
ity is  arranged  under  the  driver's  seat. 
cooling  system. 

A   Whitlock   cellular   radiator  is   carried 
at  the  front  of  the  engine  space,  and  has 


frames.  All  of  the  cylinder  compression 
cocks  are  connected  by  a  link  mechanism, 
and  can  be  opened  simultaneously  from  the 
front  of  the  car  by  means  of  a  rod  with 
looped  end  unfierneath  the  radiator.  In 
starting  a  large  engine  like  the  present  one, 
it  is,  of  course,  very  desirable  to  relieve 
the  compression  in  the  cylinders,  as  other- 
wise a  very  considerable  effort  is  required. 

THE    METALLIC   CLUTCH. 

The  clutch  is  of  the  single  metal  disc 
type,  and  is  completely  enclosed,  as  shown 
by  the  section  view  herewith.  Referring 
to  the  illustration,  A  is  the  flywheel  which 
is  bolted  to  a  flange  on  the  crank  shaft. 
Mounted  upon  an  H-B  ball  bearing  on  the 
end  of  the  crank  shaft  is  a  hub  B,  to  which 
is  bolted  the  copper  disc  C  The  latter 
may  be  clamped   between  the  web  of  the 
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flywheel,  which  is  properly  faced  off,  and 
the  face  of  a  floating  ring  D,  by  means  of 
a  set  of  lever  arms  E  E,  which  are  ful- 
crumed  on  lugs  on  the  floating  ring  D. 
their  outer  ends  engaging  in  grooves  cut  in 
the  plugs  F  F  set  into  the  flywheel  rim. 
and  their  inner  ends  into  a  groove  cut  into 
the  sliding  sleeve  G,  which  is  urged  in  the 
direction  of  the  flywheel  by  the  heavy 
coiled  spring  H.  which  is  entirely  enclosed 
and  can  be  adjusted  as  to  its  pressure  by 
screwing  the  cap  I  more  or  less  over  the 
hub  of  the  clutch  cover  plate  J.  The  nor- 
mal pressure  of  the  spring  is  said  to  be 
400  pounds.  The  clutch  is  completely  en- 
closed and  runs  in  oil,  and  is  claimed  to 
be  particularly  smooth  acting.  The  hub 
or  centre  B  has  a  transverse  groove  cut 
through  it  at  its  rear  end,  into  which  en- 


gages a  tongue  on  the  shaft  K,  which  ar- 
rangement prevents  straining  of  the  parts 
in  case  of  slight  disalignments  between  the 
engine  and  gear  box  bearings.  The  clutch 
may  be  disengaged  by  exerting  a  rearward 
pressure  against  the  ball  bearing  cup  1-, 

SELECTIVE    CHANGE    GE.\R     SYSTEM. 

The  change  speed  gear  is  of  the  selective 
sliding  pinion  type,  and  provides  four  for- 
ward speeds  and  one  reverse.  The  gears 
are  enclosed  in  a  very  compact  aluminum 
box  in  two  halves,  and  their  shafts  are 
mounted  on  H-B  ball  bearings.  There  is 
a  large  lid  on  top  of  the  gear  box  which, 
when  removed,  gives  complete  access  to  all 
parts.  The  change  gear  box  is  hung  by 
four  supporting  arms  from  two  longitu- 
dinal angle  pieces  resting  on  cross  members 
of  the  frame.     The  high  speed  forward  is 


a  direct  drive.  The  reversing  pinion  is -<3 
ried  in  a  pocket  bolted  to  the  top  of  d 
gear  box.  The  method  of  operating  u 
gear  differs  materially  from  other  sekj 
operating  mechanisms.  The  shifting  w 
is  not  moved  in  the  direction  of  iu>  fi 
crum,  but  has  an  up  and  down  n>  i 
whereby  it  is  fastened  to  either  one  or  J 
other  of  the  two  concentric  shifting  i^. 
which  are  provided  with  short  lever  vn 
at  their  outer  ends  carrying  spring  plurj 
for  locking  them  in  position  when  not 
use.  The  shifting  mechanism  is  also  ;- : 
locked  withithe  clutch  in  a  very  simple  :i 
direct  manner.  Forwardly  cxttVj 
toothed  sectors  are  secured  to  the  iwo.i 
centric  shifting  shafts,  into  the  notch^ 
which  is  adapted  to  engage  a  wedge  l  t 
under  the  action  of  a  coiled"  spring,  i 
wedge  being  connected  to  the  clutch  pi 
by  a  link,  so  that  it  is  disengaged  from  J 
slot  whenever  the  clutch  is  diseng2*T 
There  is  one  slot  in  each  of  the  n 
sectors  for  every  position  of  the  gear.  1 
reverse  gear  is  obtained  by  means  •: 
special  lever  moving  in  a  transverse  ^2 
in  front  of  the  driver's  seat.  By  pu^ 
the  main  gear  lever  down  and  movini 
forward,  the  first  speed  is  obtained;  bsi 
ward,  the  second  speed ;  pulling  it  up  a 
moving  forward,  third  speed ;  back,  !<ie' 
speed.  When  it  is  desired  to  engage  tl 
reverse,  the  gear  shifting  lever  is  a 
moved  to  the  neutral  position. 

REAR    AXLE    CONSTRUCTION. 

The  drive  to  the  rear  axle  is  by  a  pi 
peller  shaft  with  two  universal  joints.  "0 
differential  and  bevel  driving  gears  art  d 
closed  in  a  cast  steel  housing  in  ti 
halves  joined  in  a  vertical  plane.  Ea 
half  is  cast  integral  with  one  of  the  n;i 
axle   tubes,  the  latter  being  provided  ri 
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iiT  longitudinal  ribs  and  with  integral 
ring  saddles  and  brake  carriers.  The 
vel  gear  is  cut  from  a  forged  crucible 
»el  blank,  with  sixty-six  teeth  of  5 
:ch  and  2  inches  width  of  face.  The  rear 
:le  is  mounted  on  roller  bearings,  which 
me  type  of  bearing  is  also  used  on  the 
ont  axle.  No  torsion  brace  is  used  to 
ke  up  the  reaction  of  the  driving  effort 
I  the  rear  axle.  The  front  axle  is  a  solid 
uare  section  forging,  curved  downward 
the  centre,  with  Lemoine  steering  heads, 
he  tie  rod  of  the  steering  knuckles  is  in 
ont  of  the  axle,  and  the  right  hand  steer- 
g  knuckle  connects  to  the  irreversible 
eering  gear  by  a  long  rod  with  ball  and 
>cket  joints. 

steering  gear. 
The  steering  gear  is  of  special  construe- 
Dn,  and  a  sectiomil  view  of  it  is  shown 
irewith.  It  combiner  the  screw  and  nut 
id  rack  and  gear  sector  priucipks.  The 
rew  is  supported  by  ad} u stab! u  ball  thrust 
tarings  at  bolh  end 5.  and  lh(^  shaft  fif  thr 
Jar  sector  is  mounierl  in  ei'CL-ntric  bronze 
ishings,  by  which  n)rat>^  hs  nirs^h  cnn  Uv 
Ijusted.  The  sttcrin^  m^-chaTiHin  5^  cn^ 
osed  in  a  two-part  t>fMn/e  )Kit^<invc  rjjrtflly 
Dlted  to  two  cross  Ttu'ni^rrs  nf  thr  fr.imi' 
rom  the  housing  cvtcncl  tlircv  i-fMicculru' 
ibes  and  one  rod.  \hr  ihroriie  ami  ^purk 
)ntrol  being  arrauut^tl  conceal  ri*^  v^itb  llic 
:eering  post.  The  onici"  Tnhe  \^  the  itv*vr 
ig  column  to  which  tlir  strn'inkf  himd 
heel  is  secured.  The  nitL^rinrdiaro  tuh< 
arries  the  stationsny  ruHrhLj  wheel  on 
rhich  the  spark  an-i  llu^^tlle  k-vrr^.  move 
nd  the  inner  tul^e  and  "-haft  arc  ftir  rlir 
brottle  and  spark  timer  rr^pectively.  It 
nil  be  noticed  that  thr-  Hp:irk  and  throttle 
ivers  are  of  unnsurtlly  ^iihstanTi,il  con- 
truction.  and  are  provided  with  spring 
lungers,  with  V  shiapc^i  e»id»  cngndirir  into 
he  notches  on  the  st.itionary 
The  car  is  fited  with  iti 
ng  service  brakes  ;aiing 


rear  wheels,  and  operated  by  a  foot  pedal 
and  with  a  contracting  banxl  clutch  at 
the  rear  of  the  change  gear  box,  which  is 
operated  by  the  side  lever  and  is  inter- 
connected with  the  clutch,  and  self  lock- 
ing. Of  the  three  pedals  on  the  foot- 
board, the  outer  one  is  the  brake  pedal,  the 
intermediate  the  clutch  pedal,  and  the  in- 
ner one  the  muffler  cut-out. 

The  frame  of  the  car  is  constructed  of 
angle  steel,  3x35/2x5-16  inches,  the  side 
members  being  perfectly  straight  but  slop- 
ing toward  each  other  toward  the  front, 
thus  giving  a  narrow  front  without  the 
necessity  of  weakening  the  frame  by  bends. 
The  vehicle  springs  are  of  substantially 
three-quarter  elliptic  form,  the  usual  spring 
horrf  being  replaced  with  short  leaf  springs. 
The  standard  car  has  a  wheel  base  of  log 
inches  and  weighs  2,800  pounds.  The  car 
is  fitted  with  the  Austin  spring  controller, 
which  is  built  on  the  principle  of  the  single 
acting  band  brake  anjd  is  one  of  the  sim- 
plest forms  of  shock  absorber  in  use. 

The  regular  side  entrance  tonneau  body 
accommodates  five  passengers,  and  is  up- 
holstered in  brown  leather.  The  dash  of 
the  car,  which  is  of  wood,  with  brass  tube 
railing,  is  perfectly  free  from  all  fittings 
and  attachments.  The  hood  is  compara- 
tively low  and  broad,  and  provided  with 
louvres  in  the  side  walls.  The  space  be- 
tween the  continuous  running  boards  and 
the  frame  is  entirely  closed  by  the  boxes  al- 
ready referred  to,  the  two  on  the  left  hand 
side  being  tool  boxes,  and  those  on  the 
right  hand  side  a  battery  and  curtain  box 
respectively.  The  above  information  wa? 
obtained  by  a  representative  of  The  Horse- 
less Age  at  the  New  York  agency  for  the 
Austin  car,  Frank  A.  San  ford,  1848  Broads 
way,  where  one  of  the  cars  is  on  view. 


The  Bliss  30  Horse  Power  Car. 

The  new  Bliss  touring  car,  manufac- 
tured by  the  E,  W.  Bliss  Company,  of 
Brooklyn,  is  designed  on  French  lines,  by 
a  French  engineer,  and  is  avowedly  an  at- 
tempt to  produce  the  highest  grade  of  car 
possible  at  the  present  stage  of  the  indus- 
try. Nickel  and  nickel-chrome  steel  are 
used  very  extensively  in  the  construction, 
to  the  exclusion  of  carbon  steel,  but  all 
materials  used,  with  a  few  exceptions  of 
minor  importance,  are  of  American  origin. 
The  motor  is  of  the  high  compression  type 
and  fitted  with  a  large  flywheel,  so  that  it 
does  neither  slow  appreciably  on  any  ordi- 
nary hills  nor  balk  at  changing  speed  on 
hills.  The  chassis  is  of  comparatively  sim- 
ple and  clean  cut  design. 

The  twin-shaped  motor  cylinders,  of  45^ 
inches  bore  and  6  inches  stroke,  are  bolted 
to  the  crank  case  by  six  bolts  for  each  pair 
and  have  the  valve  chambers  for  inlet  and 
exhaust  on  opposite  sides.  The  walls  of  the 
cylinders  and  jackets  are  very  thin,  and  in 
order  to  insure  a  sufficiently  rigid  founda- 
tion for  the  bolts  holding  the  valve  cap 
yokes  in  place,  bosses  are  cast  on  the  jack- 
ets where  the  studs  screw  into  them,  and 
the  portion  of  the  jacket  around  the  bosses 
is  stiffened  by  ribs.  The  valves  are  of  the 
poppet  type,  with  1%  inch  opening,  and  are 
machined  from  nickel  steel  forgings.  The 
caps  over  the  valves  are  held  in  place  by 
set  screws  passing  through  yokes,  one  yoke 
for  the  two  like  valves  of  each  cylinder 
pair.  These  yokes  are  held  down  by  three 
studs  and  nuts  each,  one  stud  passing 
through  a  hole  through  the  yoke  and  the 
other  two  through  slots  opening  sideways, 
so  that  by  unscrewing  the  set  screws  a  turn 
or  so  the  yokes  can  be  swung  arounxl  the 
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^^tA^'.^^^        1^  located  at  the  rear  of  the  engine 
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iTteshing  with  composition  bronze  and 
-vfe  E*^^*"^  "^^  ^^^  '^^"^  shafts.  The  cam 
"^b^its  and  cams  are  arranged  in  compart- 
^„^ents  formed  by  troughs  cast  on  the  upper 
baU  oi  the  crank  case  and  removable  lop 
halves  of  aluminum,  these  compartments 
communicating  with  the  interior  of  the 
crank  chamber  through  drill  holes,  so  that 
the  cams  are  lubricated  by  the  splash  in  the 
crank  chamber,  in  addition  to  which  a  posi- 
[ive  feed  h  provided  for  the  cam  shaft 
bearings  in  the  end  walls  of  these  compart- 
ments. The  cams  and  cam  shafts  are  made 
from  a  single  piece  forging  of  nickej  steel. 
At  the  middle  of  the  exhaost  cam  shaft 
there  is  a  train  of  enclosed  gears  which 
drives  the  magneto  and  circulating  pump. 
The  bottom  half  of  the  crank  chamber  is 
provided  with  two  large  circular  hand  holes 
slightly  toward  the  left  hand  side,  by  re- 
moving which  and  the  readily  detachable 
under  pan  the  connecting  rod  bearings  are 
made  accessible. 

The  piston!?  nre  ground  to  a  taper,  and 
are  lapped  in  a  special  jig  and  not  in  the 
cylinders.  They  are  provided  wkh  four 
cumpreasiuii    r'w^s    in    separate   grooves   at 
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the  upper  end.  the 
rings  being  ground  to 
$i/e.  The  wrist  pm 
is  hollow,  hardened 
and  ground,  and  is 
secured  in  the  piston 
bosses  by  taper  point 
set  screws  screw mg 
in  from  the  inside 
and  locked  by  cotter 
pins.  The  connecting 
rods  are  nickel  steel 
I  section  forgings 
hardened  at  their  up- 
per cud  bearings  and 
provided  witli  sepa- 
rate caps  held  by 
four  bolts,  and  with 
removable  bronze 
bushings  at  their 
lower  end.  The 
crank  chamber  is  di- 
vided into  two  en- 
tirely separate  com^ 
partments  by  the  par- 
tition wall  which  car- 
ries the  central  bear- 
ing of  the  cam  shaft. 

CARBUftETOR. 

A  float  feed  spray- 
ing carburetor  is  car- 
ried on  the  right 
hand  side  of  the  en- 
gine rather  higher 
than  usual,  the  fuel  feed  from  the 
tank  being  by  exhaust  pressure.  The  air 
is  taken  in  through  a  T  fitting  between 
the  heads  of  the  cylinder  pairs,  the  opening 
of  one  branch  of  the  T  being  covered  with 
a  wire  gauze,  and  the  openifig  of  the  other 
branch  provided  with  a  suction  actuated 
poppet  valve,  w^hich  provides  the  compen- 
sating feature.  The  fuel  supply  i.s  carried 
in    a   30   gallon    "Mercedes    shape"    copper 
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tank  underneath  the  fr^nic 
the  rear  axle.  The  lank  tl 
two  interior  partition  walls 
three  compartments,  addin 
preventing  undue  splashing^ 
The  exhaust  pressure  for  fci 
taken  from  the  exhaust  va 
the  second  cylinder  from 
which  is  screwed  the  comb 
pressure  regulatmj;:  valve  w 
for  such  pressure  systems.  1 
leading  to  the  carlmretor  li 
it  a  gasoline  filter  coniainii 
of  chamois  skiDi  which  pT& 
particles  of  dirt  reaching  i\u 
the  connection  above  the  c 
catcd  a  butterfly  typr  throi^ 
is  controlled  by  a  Jitiger  Icr 
ing  wheel  The  tnlet  pipe  ; 
copper  pipe  with  a  single  ccn 
pair  of  inlet  valves.  The  t 
the  control  of  a  ccntnfuga 
ried  on  the  exhaust  cam  she 
lever  on  the  steering  wheel  ; 
tor  pedal.  The  carbmetor  I 
per  Hoat  whidi  controU  lii 
gasoline  by  a  needle  valve 
on  the  floaL  The  mixing:  C 
eted,  and  a  portion  of  tlie  % 
diverted  where  it  emerges 
der  jackets,  carried  through 
jacket  and  added  to  the 
again  where  it  enters  the  j 

IGNITION    SVSn 

A  double  ignition  system 
cept  as  to  the  plugs,  of  wbii 
a  single  set.    One  of  the  soi 
current  is  a  high  tettsimi  I 
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ler  make  if  desired)  magneto  carried  on 
bracket  on  the  engine  crank  case  ancj 
ven  by  inclosed  gearing,  as  already  de- 
ibed.  These  high  tension  magnetos  are 
f-contained,  and  the  high  tension  leads 
meet  directly  to  the  spark  plugs,  which 
this  case  are  screwed  into  the  side  of  the 
et  valve  chambers.  The  second  source 
current  consists  of  a  double  storage  bat- 
y  of  three  cells  each,  which  in  conjunc- 
n  with  a  quadruple  vibrator  coil  and  a 
icial  timer  admits  of  supplying  ignition 
-rent  independent  of  the  magneto.  The 
ler  is  carried  on  the  forward  side  of  the 
sh,  and  is  of  the  Bliss  Company's  own 
istruction.  It  consists  of  an  insulating 
using  of  hard  rubber,  with  a  large  hard 
)ber  screw  plug  in  the  centre  of  the  front. 
le  current  is  not  carried  into  the  timer 
•ough  a  grounded  shaft  as  usual,  but 
ough  a  carbon  brush  bearing  against  a 
)nze  ring.  The  commutating  portion  con- 
ts  of  a  bronze  brush  carried  on  the  cen- 
1  revolving  part  and  pressed  outward  by 
spring  against  four  radial  pin  contacts 
inected  to  the  primal ries  of  the  lour  coils, 
le  timer  is  dnvt-n  from  the  rear  ead  of 
i  inlet  cam  shaft  throui^h  a  double  set  ot 
tre  pinions  and  an  almost  vertical  shaft 
th  two  tmiversals  and  a  slidmg  joint 
lis  same  gear  serves  to  drive  the  median- 
il  lubricator.  The  lime  of  ignition  with 
her  source  of  current  is  controlled  by  n 
'er  on  the  stctring  wheel. 
The  radiator  is  of  the  flanged  tube,  tank- 
closed  type,  and  consists  of  ten  5-16  inch 
3CS  behind  one  another,  all  surrounded  by 
ingle  flange,  there  being  15  of  these  sets  of 
3es  above  one  another^  The  snrroundinir 
ik  has  two  partitions  on  opposite  corners 
I  water  entering  the  tank  on  top,  flowing 


flywheel,  which  is  20  inches  in  diameter,  is 
cast  with  fan-shaped  spokes,  and  is  closely 
surrounded  by  the  dust  pan  underneath  and 
a  shield  above,  so  that  it  creates  a  very 
strong  draught  of  air  through  the  engine 
space.  The  flywheel  is  keyed  to  a  taper 
portion  of  the  crank  shaft.  The  total  wa- 
ter capacity  of  the  cooling  system  is  8 
gallons. 

ENGINE   LUBRICATION. 

For  the  lubrication  of  the  engine  there  is 
a  seven  lead  Lunkenheimer  mechanical  lu 
bricator  secured  to  the  rear  of  the  dash- 
board. All  of  the  feeds  branch  out,  so  that 
many  more  than  seven  bearings  are  sup- 
plied by  the  mechanical  oiler.  Two  of  the 
leads  from  the  oiler  supply  the  four  cylin- 
ders, each  feed  pipe  having  two  branches; 
one  lead  carries  oil  to  all  of  the  cam  shaft 
bearings;  one  to  all  of  the  connecting  rods, 
and  three  supply  the  main  crank  shaft  bear- 
ing.   The  surplus  oil,  of  course,  collects  in 


front  of  the  fuel  tank;  it  is  of  the  baffle 
plate  type,  and  claimed  to  be  extremely 
efficient  as  regards  noise  prevention.  A 
muffler  cut-out  is  inserted  in  the  exhaust 
pipe,  and  can  be  actuated  by  a  pedal  con- 
venient to  the  operator.  The  starting  han- 
dle of  the  motor  is  provided  with  a  saw- 
toothed  ratchet  with  eight  points. 

The  friction  clutch  is  of  the  coiled  or 
scroll  type,  the  drum  being  6  inches  in 
diameter.  A  feature  of  the  clutch  wherein 
its  construction  differs  from  other  similar 
ones  is  that  the  clutch  spring  is  located 
within  the  clutch  housing.  The  clutch  is 
enclosed  and  operates  in  oil.  The  disen- 
gaging fork  is  provided  with  ball  bearings. 
The  flywheel  is  20  inches  in  diameter  and 
has  a  rim  4  inches  wide. 

The  change  speed  gear  affords  four  for- 
ward speeds  and  one  reverse,  as  well  as  a 
direct  drive  on  the  high  gear.  The  shafts 
are  of  special  steel  and  mounted  on  H-B 
ball  bearings.  The  shaft  on  which  the  slid- 
ing pinions  are  mounted  is  fluted  instead  of 
being  squared.  There  are  two  sets  of  bevel 
gears,  one  set  for  the  direct  drive  and  the 
other  for  the  rest  of  the  speeds,  so  that 
for  all  the  lower  speeds  only  one  set  of 
jcears  in  the  gear  box  proper  is  active. 
The  gears  are  cut  with  five  and  six  pilch 
teeth,  six  pitch  being  used  on  the  gears  for 
the  two  high  speeds.  The  direct  drive  is 
obtained  by  forcing  an  internally  toothed 
gear  wheel  over  a  pinion  with  eight  large 
mongrel  teeth.  The  differential  t^  of  the 
bevel  pinion  type  with  three  pinions.  The 
change  5peed  gear  is  operated  on  the  pro- 
gressive system,  all  speeds  being  obtained 
Ijy  the  motion  of  a  single  lever  in  a  single 
plane.  The  gear  box  is  cast  of  aluminum 
und  divided  horizontally,  and  the  top  half 


Bliss  Gear  Box  and  Countershaft. 


rough  the  horizontal  tubes  from  one  com- 
irtment  to  the  other,  and  passing  out  at  the 
ittom  to  the  centrifugal  pump,  which 
Tces  it  into  the  jackets  at  the  bottom  of 
e  exhaust  valve  chambers.  From  the  top 
■  the  jackets  the  water  rt-tunis  to  the  top 
;  the  radiator.  The  wat<T  tvMiiit'ctions  art 
>pper  tube  manifolds  and  short  IciiRths  of 
ixible  hose.  'Ihe  pump  coiisistH  of  a  two 
irt  aluminum  case  aii<l  a  l»ron/c  revolving 
irt,  and  is  driven  throiiKJi  a  long  shafl 
ith  flexible  joints.  ;«t  a  sprrd  of  I.8(XJ 
p.  m.  for  the  normal  «»peed  of  the  engine 
here  is  no  fan  behind  thr  r'-^'"*"-   »'Ut  the 


the  crank  chamber,  and  splash  lubrication 
helps  out  when  driving  fast  for  long  pe- 
riods of  time,  or  in  mounting  exceptionally 
long  and  stiff  grades.  The  splash  lubrica- 
tion necessitates  the  provision  of  vent  pipes 
for  the  crank  chamber,  one  of  which  is 
screwed  into  the  top  half  of  each  cam  com- 
partment. The  circulation  pump  is  pro- 
vided with  a  compression  grease  cup. 

The  exhaust  is  carried  from  the  cylinders 
through  an  exceptionally  large  cast-iron 
manifold  with  eight  longitudinal  flanges  to 
rapidly  dissipate  the  heat.  The  muffler  is 
located   transversely   of  the   frame   just  in 


can  be  removed  without  interfering  with 
the  gears,  as  is  shown  by  the  illustration. 
There  are  one  large  and  one  small  hand 
holes  in  the  top  half,  the  covers  of  which 
are  held  in  place  by  wing  nuts.  The  gear 
box  has  a  three  point  suspension — one  point 
in  front  and  two  at  the  rear  under  the  side 
frames.  The  transmission  to  the  rear 
wheels  is  by  35  mm.  pitch,  15  mm.  width 
Brampton  chains,  the  sprocket  pinions  be- 
ing neatly  encased  to  prevent  interfering 
with  entrance  to  the  rear  seat.  The  rear 
sprockets  are  formed  integral  with  the  hub 
brake  drums,  and  are  bolted  with  same  to 


ge^ 
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the  wheel  spokes.  The  chain  tension  is 
regulated  by  distance  rods  between  the 
countershaft  bearing  and  the  rear  axle,  just 
inside  the  sprocket  wheels,  a  peculiarity  of 
the  distance  rods  being  that  they  have  ver- 
tical swivels  near  both  ends,  to  relieve  them 
of  any  strain  in  case  of  sideward  swaying 
of  the  vehicle.  The  ratio  of  reduction  from 
the  engine  to  the  36  inch  rear  wheels  on 
the  high  gear  is  16  to  7.  The  countershaft 
and  the  road  wheels  are  mounted  on  H-B 
ball  bearings. 

The  frame  of  the  car  is  hot  pressed  of 
S-32  inch  nickel  steel  stock.  The  side  mem- 
bers are  slightly  bent  inward  at  the  dash  to 
give  a  narrow   front.     The   frame   is   sup- 


Chassis  of  Bliss  Car. 


ported  upon  eight  leaf  40x1^  inch  semi- 
elliptic  springs  in  front  and  ten  leaf  53x2 
inch  springs  in  the  rear,  the  latter  be- 
ing set  out  from  the  frame.  Both  front 
and  rear  axles  are  I  section  forgings  and 
are  dropped  in  the  centre.  The  car  has  a 
wheel  base  of  116  inches  and  a  gauge  of  56 
inches.  The  wheels  are,  as  stated.  36  inches 
in  diameter,  and  fitted  with  4^  inch  tires. 
The  steering  knuckles  are  of  the  inverted 
Elliott  type,  and  mounted  on  ball  thrust 
bearings  and  ball  journals.  The  steering 
arms  are  bolted  to  the«knuckles.  The  steer- 
ing wheel  consists  of  an  aluminum  centre, 
with  a  polished  mahogany  rim  18  inches  in 
diameter.     The   back   lock   gear   is   of   the 


screw  and  nut  t>T)e,  and  is  enclosed 
bronze  casting  in  two  halves  divided  1 
cally  and  secured  to  the  side  frame  1 
ber.  The  connecting  rod  from  the  st.^ 
gear  arm  to  the  right  hand  knuckle 
double  spring  compensated  ball  and  ^1 
joints  at  both  ends.  The  tie  rods  i 
steering  gear  are  located  back  of  thei 
The  car  is  fitted  with  two  indepa 
brakes,  the  usual  service  brake  o 
sleeve  of  the  differential  and  the  di 
rear  wheel  hub  brakes.  Both  are  ci 
internal  expanding  type  and  compto 
closed,  the  differential  brake  within  a  1 
partment  of  the  gear  box.  The  differfl 
brake,  which  is  foot  actuated,  is  10  ifl 
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\  diameter,  operated  by  a  cam,  and  con- 
ists  of  a  bronze  expanding  member  in  con- 
ct  with  a  steel  drum.  The  rear  brakes 
-e  12  inches  in  diameter  by  2j^  inches  in 
idth,  and  consist  of  bronze  sectors  forced 
gainst  the  steel  drum  by  means  of  a  lever 
echanism.  The  rear  brakes  are  supported 
1  a  brake  carrier  secured  to  the  rear  axle 
/  clips,  and  the  action  of  the  two  brakes 

equalized  by  a  steel  cable.  The  emer- 
jncy  brakes  are  interconnected  with  the 
utch. 

The  chassis  complete  weighs  2,150 
)unds.  Demarest  or  Healy  bodies  are 
Irnished,  of  any  type  desired  by  the  cus- 
•mer.  The  car  is  fitted  with  a  mahogany 
ish  and  with  an  aluminum  hood  secured 
/  four  substantial  spring  locks.  There  is 
tool  box  of  liberal  dimensions  underneath 
e  frame  in  the  rear.  A  special  feature  of 
e  mechanical  construction  that  is  worth 
>ticing  is  that  the  bearings  for  the  brake 
id  change  gear  lever  shafts  have  a  vertical 
unnion  support  in  brackets  riveted  to  the 
de  frames,  and  that  after  removing  a  nut 

the  bottom  of  each  trunnion  the  shafts 
ith  their  levers  can  be  removed  integrally, 
he  shaft  of  the  brake  and  clutch  pedals  is 
milarly   arranged. 
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The  Carrico  Engine. 

The  Speed  Changing  Pulley  Company,  of 
dianapolis,  has  been  experimenting  with 
itomobile  construction  for  some  time,  and 
ill  enter  the  field  with  a  new  line  of  parts, 
eluding  two  sizes  of  the  air  cooled  en- 
les  here   shown. 

This  engine  was  designed  by  F.  D.  Car- 
:o,  and  will  be  known  as  "The  Carrico" 
gine.  The  only  size  now  completed  is  a 
ur  cylinder,  4  inch  bore  and  4  inch 
okc  of  20-24  horse  power.  Its  features 
e  that  the  cylinders  are  made  with  no 
IS  or  projections,  which  the  makers  claim 
events  the  distortion  of  the  cylinder  by 
even  thickness  of  metal.  The  spark  plugs 
2  placed  at  an  angle  of  30  degrees  in  the 
!inder  heads.  The  cylinder  heads  are 
>ssecl  by  36  vertical  tapering  fins,  each  an 
rh  wide.  ii-64ths  of  an  inch  tliick  at  the 
se  and  3-32  inch  at  the  top.  For  addi- 
nal  radiation  both  exhaust  and  inlet  valve 
res  which  arf*  irit'*'*^^^"crp:il»lr»  hnvr*  tf>n 
rtical  tins.  TIk-l  *al*fc  ,.,. 
;  cylinder  ht^a*!  <M(I\  ^ 
lich,  it  is  poinlrf  -mI,  fruil 
;  pocketing  of  fMii  -I  lfi»  ' 
the  cylinder  brsrd 
The  cylinder  ^  U,  tlnn  ins 
-P,  evenly  spr 
h  thick  at  tli 
tside.  The  v 
two  carbon 
e  cylinder^  a 
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.'.  ±'i  f»|,  i^nli  .i|Wi<  i  I  U\ 
.1.1  'HiA  \  1  '  111'  h  i\\  'llu 
■  ,  .|Vf  ,<i^  iv  li*  ir^  |i1  u( 
,-■(■1  fitil  mtf\  )j»Mnt*-'( 
|,n  'inn  iM  I  .'  i  Ml  iui\'J\ 
ly  iron.  The  [iyUm  ;in'  ^»1Mv^i»l|  v^iih 
ir  rings,  thnn-  j^Im.vi  ^uhI  out  U"t>tiv  iU*' 
low  wri^t  pii'v  <lt'  '•^iK*  )*iiniiif  ^*  i*i'lT]i 
5-16  inch  anfl  t'  ih.,f..,ut]  iftiril^  11 -* 
ist     pin-s    arc    1  ^   owtiidr 

meter  a»id  f> 
.    hardened 
\.fter  Ix'ing 


The  Carrico  Air  Cooled  ENciNt. 


annealed  and  ground  to  size.  The  cylinders 
are  rough  turned  within  .002  of  size,  and 
after  seasoning  are  ground.  The  connect- 
ing rods  are  I  beam  section  drop  forgings, 
the  crank  pin  ends  being  split  and  fitted 
with  removable  Parsons  white  bronze  bush- 


ings, while  the  wrist  pin  ends  «ire  fitted 
with  phosphor  bronze  bushings.  The  crank 
pin  end  can.  be  adjusted  by  means  of  six 
thin  brass  liners  on  each  siJe,  which  are 
placed  between  the  rod  and  cap,  the  latter 
being  held  in  place  by  two  7-16  inch  studs 


% 
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threaded  into  the  connecting  rod  and  riv- 
eted, and  two  castellated  nuts.  The  adjust- 
ment of  the  connecting  rod  can  be  made 
through  hand  holes  in  the  side  of  the  engine 
without  removing  the  lower  half  of  crank 
case. 

The  crank  shaft  is  of  the  three  bearing 
type,  with  crank  pins  and  main  journals, 
each  of  i^  inch  diameter.  It  is  machined 
and  hammered  out  of  a  solid  bar  of  special 
steel,  and  has  a  disc  of  ^Yz  inches  in  diam- 
eter, to  which  the  flywheel  is  bolted,  forged 
integral  with  it. 

The  upper  half  of  the  crank  chamber  is 
of  nickel  aluminum,  with  four  hollow  sup- 
porting arms  cast  integral  with  it.  The 
three  crank  shaft  bearings  are  cast  integral 
with  the  upper  half  of  the  crank  case.  The 
crank  shaft  bearing  caps  are  held  in  place 
by  ten  Yi  inch  bolts,  two  on  the  front  en- 
gine bearing  and  four  each  on  the  centre 
and  the  flywheel  end  of  the  bearing.  The 
bottom  of  the  upper  crank  case  is  one  inch 
below  the  crank  shaft  centre.  This  construc- 
tion is  claimed  to  make  a  very  rigid  case 
and  also  gives  wide  openings  on  the  left 
side  of  engine  to  make  bearing  adjustments. 
The  lower  half  of  the  crank  case  is  an  alu- 
minum casting,  and  is  held  up  to  the  upper 
crank  case  by  ^  inch  studs.  The  lower 
crank  case  is  partitioned  off  into  four  com- 
partments, and  serves  as  an  oil  well,  being 
arranged  so  that  it  can  be  readily  removed 
without  disturbing  any  adjustment  of  bear- 
ings. 

The  cam  shaft  and  gears  are  placed  on 
the  right  of  the  engine.  The  gears  are  cov- 
ered by  a  removable  aluminum  case.  The 
cam  shaft  is  mounted  on  three  bearings. 
The  cams  are  of  special  steel,  hardened  and 
ground,  and  are  mounted  on  the  cam  shaft 
by  Woodruff  keys. 

The  commutator  is  placed  on  a  vertical 
shaft  between  the  two  rear  cylinders,  and  is 
driven  from  the  cam  shaft  by  a  pair  of 
mitre  gears.  The  commutator  and  vertical 
shaft  are  supported  by  a  bronze  casting, 
which  also  supports  all  wiring  to  the  spark 
plugs  and  commutator.  On  the  front  end 
of  the  crank  case  there  is  cast  a  boss  to 
support  the  fan  bracket. 
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The  Murray  Jack. 

The  Murray  Automatic  Jack. 

The  Bicycle  Step  Ladder  Company,  of  65 
Randolph  street,  Chicago,  111.,  have  just 
brought  out  the  Murray  automatic  jacks 
shown  in  the  sketch  herewith.  They  are  de- 
signed for  garage  use  only,  and  are  supplied 
in  sets  of  four,  so  that  the  car  may  be  jacked 
up  completely  off  the  tires  when  left  stand- 
ing. The  construction,  which  is  perfectly 
evident  from  the  sketch,  is. very  simple,  con- 
sisting of  two  wooden  pieces  secured  at 
right  angles  with  each  other,  while  the 
shorter  and  vertical  one  carries  a  roller 
caster  on  its  lower  end.  The  longer  serves 
as  a  handle,  and  when  the  top  of  the  shorter 
is  placed  under  a  hub  and  the  end  of  the 
longer  pushed  down  the  caster  moves  over 
the  floor -and  the  hub  is  raised. 


Hayden's  Back  Stop. 


Hayden's  Back  Stop. 

We  show  herewith  a  photograph  of  the 
back  stop  or  sprag  which  is  being  mar- 
keted by  the  Hayden  Automatic  and  Equip- 
ment Company,  of  26  Cortlandt  street,  New 
York  city.  The  operation  of  the  device 
was  explained  in  our  Patents  Department 
a  few  week  ago.  It  is  here  shown  attached 
to  a  front  hub,  which,  according  to  the 
manufacturers,  is  preferable  to  placing  it 
on  a  rear  hub,  for  the  same  reason  that  the 
brakes  are  placed  on  the  latter. 

The  pawl,  which  is  pivoted  in  a  bracket 
supported  on  the  steering  knuckle,  and  the 
outer  face  of  which  is  eccentric  with  the 
point  of  pivoting,  is  held  out  of  engage- 
ment with  the  inner  face  of  the  ring  bolted 
to  the  wheel  by  means  of  a  series  of  links 
and  bell  cranks  which  con- 
nect it  with  a  release  catch 
located  within  reach  of  the 
operator  of  the  car.  When 
released,  the  pawl  is  forced 
into  engagement  with  the 
ring  by  a  coil  spring  which 
it  encloses,  and  its  eccentric 
face  thereby  produces  a 
wedge  action,  which  tends 
to  retard  and  eventually  to 
stop  the  ring,  and  there- 
in fore  the  car.  It  will  be 
noticed  that  it  is  impossi- 
ble to  produce  a  locking 
action  while  the  ring  is 
traveling  in  the  direction 
given  it  by  the  forward 
movement  of  the  car 
even  though  the  pawl  is 
released. 
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Morgan's  Hose  Coupling 

B.  Morgan,  of  86-88  John  street,  S* 
port,  R.  I.,  manufactures  a  hose  co^ 
that  presents  the  advantage  that  it  can  k 
used  for  several  diameters  of  pipe,  s.3  !k 
dealers  need  not  carry  as  large  a  stocks 
would  otherwise  be  necessary.  The  des 
consists  of  a  piece  of  pressed  brass,  a 
wire  and  a  wing  nut.  The  brass  piece  bs 
one  end  of  the  steel  wire  hooked  t)  t 
and  forms  a  guide  for  the  other  md  id 
a  seat  for  the  wing  nut  The  nut  x 
not  be  unscrewed  completely  to  take  3 
coupling  off  the  pipe,  and  the  fitting  9 
be  regarded  as  in  one  piece,  of  wbd 
parts  can  be  mislaid  or  lost 


Morgan's  Hose  CouPLma 

A   New   Circulating   Pmii^ 

The  New  York  Gear  Works.  ^ 
Greenpoint  avenue,  Brookl>Ti,  N.  Y.  ^ 
recently  put  upon  the  market  a  gear  :n 
lating  pump  which  is  said  to  be  non-cr* 
sive.  All  of  the  bearings  are  lined  wci 
anti-friction  metal.  The  gears  and  vsJ 
are  of  bronze  and  are  made  integral 
away  with  keys  and  pins.  The  purap  /  i 
signed  to  run  at  about  600  revolatix  K 
minute,  weighs  5  pounds,  and  is  tapped  t 
a  one-half  inch  inlet  and  outlet 


The  Four  Cylinder  Maxvdl 
We  are  now   able  to  give  the   pa 

specifications    of    the     four     cyhnde: 
which   the   Maxwell-Briscoc    Motor  0 
pany,   of  Tarrytown,   N.    Y.,   are  5?>» 
bring  out.    The  vertical  engine,  raie<f  1  \ 
40  horse  power,  has  cylinders  5x5 
in    dimensions.     The   valves    arc  rxM 
ically  operated,  and  are  located  on  o^ 
sides  of  the  cylinders.     A  diree  sper. 
ing  change  gear  is  used  in  conjuncn^^ 
a  multiple  disc  clutch,  and  the  dn\^  1 
rear  axle  is  by  propeller   shaft  auu  i 
gears. 

The  engine  crank  case  and  chan^J 
box  are  cast  integral,  and  are  hunz  1 
three  point  system,  the  motor  hx\irt 
arms  at  the  front  end,  and  the  grrr 
being  attached  to  a  cross  member  * 
frame  at  the  rear.  The  thermo-sipbv 
tem  of  cooling  water  circulatkci  • 
ployed.  The  car  has  a  wheel  ha5r  t 
inches,  32x4  inch  wheels  and  a  do-^* 
of  brakes,  both  acting  on  the  rea' 
It  weighs  about  2,350  pounds. 
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GOMKIUNIQITIONS. 

The   Attitude   of   the   Agricultural 
Press   Toward   Automobilists. 

Editor  Horseless  Age  : 

I  enclose  herewith  two  dippings,  one 
rom  the  American  Agriculturist  and  the 
)ther  from  the  Farm  Journal,  and  it  seems 
0  me  that  they  show  a  state  of  affairs 
«rhich  should  be  recognized  by  the  automo- 
bile trade  papers,  to  the  end  that  automo- 
>ile  owners  and  operators  should  be  made 
:o  realize  that  they  owe  some  respect  to  the 
rights  of  other  users  of  the  highways. 

The  clippings  I  enclose  are  only  two  in 
lumber,  but  they  are  fairly  representative 
3f  what  is  appearing  in  other  agricultural 
[)apers,  and  it  is  quite  apparent  that  a  de- 
termined effort  is  being  made  by  the  agri- 
mltural  press  to  create  legislation  unfavor- 
able to  automobile  operators.  The  Agri- 
culturist is  said  to  have  a  circulation 
of  over  85,000  and  the  Farm  Journal 
of  over  500,000.  It  seems  to  me  that  the 
automobile  papers  should  get  together  and 
agree  upon  some  line  of  action  that  will  im- 
press upon  their  readers  the  vital  impor- 
tance of  so  conducting  themselves  as  to 
give  no  cause  for  complaint  to  drivers  of 
horses.  Of  course  this  should  not  be  nec- 
essary, but  I  am  very  much  afraid  that  it  is 
necessary  if  we  would  continue  to  enjoy  the 
use  of  the  highways  with  our  machines. 
Frank  R.  Miller. 


The  clipping  from  the  American  Agri- 
culturist follows : 

Farmers  and  the  Automobile. 

That  this  new  comer,  the  wfld,  untamed 
automobile  is  to  be  civilized,  brought  under 
proper  restraint  and  yet  granted  a  square 
deal  and  a  fair  share  of  the  rights  of  the 
road,  is  being  shown  by  the  practical  work 
being  done  by  the  grange  and  other  farm- 
ers* or^nizations.  The  following  action 
has  just  been  taken  in  New  Jersey:  We^ 
the  Princeton  Agricultural  Association,  rep- 
resenting the  counties  of  Mercer,  Middle- 
sex and  Somerset,  N.  J.,  in  meeting  as- 
sembled, do  declare  ourselves  opposed  to 
the  dangers  of  the  reckless  running  of  auto- 
mobiles and  the  utter  disregard  of  the 
rights  of  the  traveling  public;  and,  whereas, 
the  present  law  is  daily  and  hourly  violated 
by  reason  of  its  lenient  provisions. 

Resolved,  that  we  do  declare  it  to  be  our 
judgment  that  automobiles  should  not  be 
allowed  to  run  faster  than  15  miles  per  hour 
in  the  country,  and  not  more  than  10  miles 
per  hour  in  the  municipalities  of  this  State, 
except  in  such  highways  as  may  be  desig- 
nated by  the  proper  officials.  And  that  all 
owners   of   aut  "       '"'^m   without   the 

State  should  p:  ordance 

to  the  size  of  «  to 

$100  per  year,  ^ 

for  the  niaintc 


the  statutes  should  provide  imprisonment 
and  the  revocation  of  license  for  violations 
of  the  law  in  accordance  with  the  violation ; 
that  any  person  or  persons  shall  have  the 
right  to  make  arrests,  without  warrants, 
who  shall  immediately  take  the  offenders  be- 
fore a  justice  of  the  peace  or  other  officer  of 
the  law,  who  shall  have  power  to  detain  him 
and  the  machine  until  justice  is  satisfied. 
Be  it  further  resolved  that  this  resolution 
be  spread  upon  our  minutes  and  a  copy 
presented  to  the  next  General  Assembly  of 
this  State. 


The  clipping  from  the  Farm  Journal 
contained  a  number  of  paragraphs  of  which 
the  two  here  given  are  characteristic : 

"Writes  a  Massachusetts  subscriber:  'I 
am  glad  that  you  are  liking  after  the  auto- 
mobile fiends.  I  live  on  a  fine  State  road, 
and  as  the  auto  fiends  now  are  acting  it 
will  soon  be  of  no  value  to  footmen  and 
owners  of  teams.  Thirty  per  cent,  of  the 
machines  which  pass  my  home  pay  no  at- 
tention to  the  law  and  disregard  the  rights 
of  others.  Now  this  is  all  wrong.  A  petty 
fine  amounts  to  nothing.  Something  must 
be  done  to  make  these  lawbreakers  cease  to 
thus  impose  upon  the  rest  of  the  commu- 
nity. W.  W.  D.' " 

"Oh,  yes,  we  know  that  there  are  some 
users  of  automobiles  who  are  gentlemen, 
and  are  considerate  and  careful;  but  alter- 
nating with  them  is  the  reckless  road  hog, 
and  it  is  he  that  is  doing  the  mischief.  But 
both  classes  are  on  the  same  side  where 
laws  are  to  be  considered  designed  for  the 
protection  of  the  public  highways — ^they  both 
want  privileges  that  ought  not  to  be  grant- 
ed, and  which  in  justice  cannot  be  granted. 

"The  good  but  thoughtless  autoist  helps 
to  secure  the  passage  of  inadequate  laws 
that  the  bad  autoist  persistently  breaks. 
We  say  again,  brethren  of  the  farm,  organ- 
ize highway  protective  associations  and  fight 
this  evil  until  our  roads  are  safe  for  those 
who  have  the  care  and  expense  of  them,  to 
come  and  go  at  all  hours  of  the  day  and 
night,  and  from  year  end  to  year  end." 


A  Landholding:  Motorist's  Attitude 
Toward  the  Frelinghuysen  Bill. 

Editor  Horseless  Age  : 

I  beg  to  enclose  copy  of  letter  sent  to  the 
Governor  (of  New  Jersey)  in  regard  to  the 
proposed  automobile  law. 

Bolton  Hall. 


Governor  Stokes,  Trenton,  N.  J.: 

Mv  Dear  Sir— The  New  York  Times 
says  that  Senator  Frelinghuysen  is  to  in- 
troduce a  bill,  of  which  you  approve,  taxing 
automobiles  according  to  their  horse  power. 
I  am  a  large  holder  of  real  estate,  owning 
altogether  more  than  2,000  suburban  lots  in 
New  Jersey,  and  I  have  kept  an  automobile 
there  for  my  pleasure  and  convenience. 

I  was  induced  to  buy  the  lots  through  a 
tour  through  New  Jersey,  but  if  this  bill 
should  become  a  law  I  should  take  my  au- 
Tedarhurst,  L.  I. 


I  am  aware  that  the  State  of  New  Jersey 
would  survive  the  loss  of  my  automobile,  but 
I  am  sure  that. I  represent  thousands  of 
others,  and  I  have  spent  in  New  Jersey  upon 
that  same  automobile  at  least  $250.  I  think 
that  that  would  be  poorly  compensated  for 
by  an  annual  tax  of  $15  for  the  same. 

It  may  well  be  that  the  check  to  the  in- 
creasing values  of  land  due  to  opening  up 
through  automobiles  might  be  a  relief  to 
some  of  the  natives  of  the  State,  but  they 
do  not  look  at  it  that  way. 

I  am  yours  respectfully, 

(Signed)     Bolton  Hall. 


Calls  It  Class  Legislation. 

Editor  Horseless  Age: 

Mr.  L*Hommedieu,  of  the  Assembly 
branch  of  the  State  Legislature,  proposes 
again  to  collect  tribute  by  laws  from  a  cer- 
tain class  of  people  who  use  the  public 
highways.  It  is  stated  that  the  strong  and 
growing  sentiment  for  improved  roads  is 
due  to  agitation  produced  by  automobilists. 
If  this  be  so,  then  instead  of  being  taxed 
separately  they  should  be  pensioned,  for 
any  class  of  men  who  are  responsible  for 
a  changed  sentiment  on  the  public  roads 
question,  which  has  been  practically  dor- 
mant for  centuries,  deserves  favorable  con- 
sideration. 

In  the  county  where  the  writer  resides 
the  people  congratulate  themselves  that 
they  have  just  witnessed  the  abolition  of 
the  last  "toll  gate."  We  are  hardly  adjusted 
to  the  new  condition  of  toll  exemption  when 
along  comes  Mr.  L'Hommedieu  with  a 
proposition  to  tax  a  certain  class  of  road 
vehicles  for  State  improved  highways,  re- 
gardless of  whether  or  not  the  owner  is 
able  to  reach  and  use  such  improved  road- 
ways. In  our  county  there  are  no  State 
improved  highways,  but  if  the  proposed 
law  is  put  into  effect  there  is  nothing  to 
prevent  a  resident  after  a  hard  day's  work 
on  the  farm  from  giving  the  crank  a  twist, 
jumping  in,  running  about  100  miles,  get- 
ting on.  a  State  improved  section  and 
taking  a  spin  on  smooth  bottom.  Why  not 
erect  toll  gates  on  the  improved  highways, 
and  thus  collect  tribute  only  from  the  ac- 
tual user,  and  likewise  exempt  the  poor 
unfortunate  who  does  not  happen  to  be 
richly  favored  by  close  proximity? 

The  idea  of  individual  tax  for  use  of 
roads  is  not  new  in  the  western  hemi- 
sphere. The  good  old,  wideawake,  progres- 
sive Spaniard  brought  it  over  centuries 
ago.  When  he  arrived  in  Cuba  he  killed 
the  natives,  put  a  wheel  tax  of  $1.50  into 
effect,  collected  the  revenues,  was  rich  and 
happy,  and  took  things  easy.  The  wheel 
tax  is  yet  in  force  in  Havana.  Why  not  a 
wheel  tax  in  the  State  of  New  York?  It 
would  be  much  more  handy  than  the  old 
toll  gate,  just  abolished,  and  reach  the  bi- 
cycle rider  and  the  fellow  who  pushes  a 
wheelbarrow  on  the  highway. 

The  40,000  owners  of  motor  cars  in  the 
State  of  New  York  are  principally  the  city 
rich.    The  plain  people  of  the  country  have 
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been  saving  money,  and  are  just  about  to 
purchase  modest  machines.  They  are 
about  to  give  the  automobile  industry  a 
greater  boom  than  it  ever  has  yet  enjoyed, 
when  the  proposition  is  made  to  impose  a 
State  tax.  If  put  into  effect  the  revolution 
in  road  travel  will  receive  a  severe  shock, 
and  the  hands  on  the  face  of  progress  will 
unfortunately  be  turned  sharply  backward. 

Spark  Plug. 


A  Call  for  the  Two  Cylinder,  Two 
Cycle  Runabout. 

Editor  Horseless  Age: 

There  are  certain  features  of  automobile 
construction  on  which  the  users'  views  are 
worthy  of  notice.  This  is  especially  true 
of  the  runabout,  that  great  convenience 
which  eventually  will  be  used  by  a  major- 
ity of  the  people.  As  now  made  this  class 
of  car  is  usually  too  heavy.  The  tire  ex- 
pense is  of  more  importance  than  anything 
else,  and  the  weight  should,  therefore,  be 
reduced.  To  do  this  the  engine  should  be 
simplified  as  much  as  possible. 

The  two  cycle  engine  and  air  cooling 
have  both  proved  successful,  and  for  a 
runabout  an  air  cooled  engine  can  be  made 
with  comparatively  small  cylinders,  and  yet 
have  plenty  of  power.  The  heavy  flywheel, 
necessary  with  a  single  cylinder,  is  only 
dead  weight.  This  weight  should  be  in  the 
cylinders,  where  it  will  help  to  produce  a 
more  constant  torque;  not  necessarily  four 
cycle  cylinders  with  their  complicated 
valves,  but  two  cycle,  air  cooled  cylinders, 
which  it  seems  to  me  could  be  made  at  very 
much  less  expense.  The  cylinders  might 
be  cooled  by  copper  flanges  similar  in  shape 
to  those  on  radiator  tubes;  and,  as  the  ex- 
pansion of  copper  is  greater  than,  that  of 
iron,  each  flange  should  be  held  on  by  an 
iron  ring  or  hoop  driven  or  shrunk  over 
that  portion  of  the  flange  which  is  against 
the  cylinder.  This  method  is  not  patented, 
I  believe,  and  I  do  not  wish  it  to  be.  I 
venture  to  make  these  suggestions  for  the 
reason  that  users  should,  I  think,  have  a 
little  to  say  in  regard  to  construction  of 
cars.  Dr.  R.  B.  W. 


A  Two  Cycle,  Air  Cooled  Ideal. 

Editor  Horseless  Age: 

For  some  time  I  used  one  of  the  best  of 
the  American  two  passenger  gasoline  cars.  I 
attended  to  the  car  myself,  and  during  the 
year  I  kept  it  had  no  trouble  of  any  mo- 
ment. I  was,  however,  surprised  at  the 
seemingly  useless  complication  of  this  little 
car,  and  though  it  had  but  two  cylinders 
and  was  one  of  the  simplest  made,  I  fan- 
cied that  the  motor  car  of  the  future  must 
and  would  be  simpler. 

I  have  watched  for  a  car  of  about  the 
type  I  have  had  in  mind  from  the  first,  and 
am  glad  to  note  that  it  promises  to  come 
into  greater  prominence  this  year. 

The  car  of  the  future  will,  in  my  opin- 
ion, be  equipped  with  a  two  cycle,  four 
cylinder,    air   cooled   motor.     Doing   away 


with  the  valves,  cams,  etc.,  will  do  away 
with  that  noise  that  has  seemed  a  necessary 
attendant  with  the  air  cooled  cars,  and 
there  can  be  no  question  that,  everything 
else  being  equal,  the  dropping  of  the  pump, 
water,  radiator,  etc.,  will  be  most  accept- 
able. It  is  my  opinion  that  with  such 
a  car  it  would  only  be  necessary  to  have 
two  gears,  the  low  to  be  used  in  start- 
ing and  in  cases  of  emergency.  Possibly 
two  cycle  automobile  motors  will  event- 
ually be  made  reversible,  and  no  reverse 
gear  will  then  be  necessary.  This  car  will 
be  driven  by  enclosed  propeller  shaft,  and 
will  have  a  clutch  with  a  spring  driving 
medium  incorporated  in  it. 

The  average  buyer  wants  simplicity,  and 
if  the  type  01  car  I  mention  were  shown 
him,  and   he   were' convinced   it  would  do 


under  load,  both  the  top  and  bottom  I 
work  with  an  up  and  down  motion  j 
same  time,  and  the  spring  remains  th^ 
length.  The  shape  of  these  springs  c 
seen  in  the  photograph. 

The  control  of  the  car  is  ver>'  sirapl« 
lever  on  one  side  gives  the  two  3 
forward  while  the  reverse  is  obtain 
pedal.  The  machine  weighs  1.670  pc 
and  can  travel  35  miles  per  hour. 

Jav  A.  Hi.w 


Compression  and  Motor  Spc 

Editor  Horseless  Age  : , 

I  am  now  trying  to  get  time  to 
reading  and  digesting  your  Engia 
Number.  It  requires  considerable  tb 
to  understand  some  of  the  articles,  esjN 
for  a  man  who  has  not  had  a  technici 


Mr.  Hin man's  Home  Made  Car. 


the   work,   no   other   type   yet   dreamed   of 
could  compete   with   it. 

Coleman   Young. 


Solid  Tires  and  a  Peculiar  Spring 
Suspension. 

Editor  Horseless  Age  : 

I  am  sending  you  a  photograph  of  my 
new  machine.  It  has  a  wheel  base  of  108 
inches;  30  inch  wheels  and  3  inch  solid 
tires.  The  frame  is  made  of  2j^x^  angle 
iron;  all  bearings  are  of  the  roller  type. 
The  engine  is  a  double  opposed  Brennan, 
and  is  rated  at  16  horse  power. 

There  are  a  few  special  features  that  I 
wish  to  call  your  attention  to.  In  the  first 
place  motor  wagon  builders  claim  it  is  im- 
possible to  use  solid  tires,  as  the  vibration 
will  rattle  the  engine  to  pieces.  With  a 
suitable  set  of  springs  such  as  I  had  made 
for  me,  which  are  of  a  special  design,  that 
trouble  is  entirely  overcome.  The  springs 
are  of  the  full  elliptic  pattern,  but  of  a  dif- 
ferent shape  from  the  ordinary  ones.  In- 
stead of  the  springs  lengthening  out  when 


cation  along  those  lines.  The  artidei 
compression  have  interested  me  greatj 
do  not  seem  to  be  definite  enough'  It' 
be  that  the  variable  elements  are  so  ci 
that  it  is  hard  to  be  more  so.  but  I  >' 
like  to  know  what  the  average  results 
and  then  I  could  judge  a  little  better 
what  my  engine  is  doing.  I  see  iron: 
Engineering  Number  that,  according'- 
table  for  estimating  compression  value>. 
engine  (Franklin,  t>T>e  E)  ought  to  hi' 
very  high  compression,  about  84  P^^ 
after  deducting  the  atmospheric  pr^^ 
This,  I  think,  is  too  high.  Cou^d  yo^^ 
nie  what  it  ought  to  be?  My  Q^''* 
are  3H  inch  bore  and  stroke,  w^^ 
inch  clearance.  Also,  I  find  i"  ' 
article  by  Morris  A.  Hall  that'  b< ' 
timates  the  Franklin  engine,  soco 
mine,  to  run  at  a  speed  of  1,800  revolu'-' 
per  minute.  I  think  this  is  altoget/t^' 
high.  I  am  of  the  opinion  that  the  sp«f 
not  over  1,200.  Can  you  give  mc  ^^  _ 
formation?  With  the  regular  fonnul\^ 
estimating  horse  power  which  I  u^^' ' 
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DO  revolutions  the  engine  gives  the  rated 
rse  power  of  12  brake,  at  1,800  revolu- 
ns  it  rises  to  nearly  18  horse  power, 
is    I    know  is  too  much. 

am  informed  that  in  designing  this 
arine  the  passages  leading  to  the  inlet 
Ives  are  so  constructed  a§  to  not  allow 
;  engine  to  run  at  a  greater  speed  than 
00.  Is  this  true?  I  get  this  from  an 
gineering  journal  which  recently  gave  a 
scription  of  this  engine.  That  seems  to 
one  of  the  secrets  of  the  air  cooling 
oposition,  as  worked  out  by  recent  de- 
fners :  Increase  the  cylinder  capacity  in 
der  to  give  the  required  horse  power  at 
low  rate  of  speed,  and  thus  make  it  easier 
get  rid  of  the  superabundant  heat  If 
is  is  correct,  said  engine  ought  not  to  be 
ted  by  Mr.  Hall  as  it  is.  Please  give  me 
hat  light  you  can  upon  this  question. 

E.  H.  Van  Patten. 
[The   following  is  a  reply  to  the  above 
leries  by  John  Wilkinson,  chief  engineer 
:  the  H.  H.  Franklin  Manufacturing  Com- 
my: 

Our  type  E  engine  is  3/4^^3/4  inch,  and, 
rcording  to  the  adiabatic  equation  for  the 
Dtnpression  of  gases  in  a  non-conducting 
ylinder,  would  give  a  gauge  pressure  of 
bout  70  pounds  in  this  engine,  pro- 
ided  the  charge  at  the  commencement  of 
tie  compression  was  at  atmospheric  pres- 
ure. 
As  a  matter  of  fact,  one  of  these  engines 
ormally  at  our  factory  has  a  gauge 
ompression  of  62  pounds.  The  differ- 
nce  between  62  and  70  is  due  principally 
3  the  loss  of  heating  in  the  cylinder  wall, 
nd  partly  to  the  unavoidable  leakages.  The 
ngine  will  safely  run  on  the  road  up  to  a 
peed  of  2,000  revolutions  on  the  high  gear 
f  the  car.  It  will  give  under  the  best  con- 
itions  12  horse  power  at  1,200  revolutions, 
nd  reaches  its  maximum  horse  power  be- 
ween  1,600  and  1,700  revolutions.  Its  max- 
Tium  torque  is  reached  somewhere  at 
bout  1,200  revolutions.  Would  say.  the 
ormula  that  would  give  a  gauge  compres- 
ion  of  84  pounds  with  this  engine  is  entire- 
/  wrong. 
We  know  of  only  one  correct  formula 
or  the  compression  of  gases,  namely,  the 
diabatic  one  of 

P   _(V)y 
P>  "  (V>') 


Compression. 

Iditor  Horseless  Age: 

On  page  190  of  your  last  issue  I  am 
uoted  by  a  correspondent  as  saying  that 
we  may  in  the  absence  of  actual  measure- 
lents  calculate  compression  by  using  the 
xponent  1.41."  A  second  glance  at 
ly  article  on  page  44,  January  10,  will 
how  that  this  statement  is  merely  part  of 
.  quotation  from  Wood.  I  do  not  advise 
he  use  of  the  exponent  1.41  for  anything 
•ut  pure  air,  compressed  adiabatically,  as 
irill  be  noted  in  my  article. 

The  results  to  be  obtained  from  the 
Ower  curve.  Fig.  2,  page  44,  and  from  the 


formula  immediately  below  are  not,  as 
might  be  supposed  from  the  editorial  on 
page  46,  purely  theoretical.  The  exponent 
used  was  obtained  from  indicator  cards  of 
actual  engines,  and  it  is  gratifying  to  note 
that  Mr.  Poole  has  obtained  practically  the 
same  exponent  by  measuring  a  large  num- 
ber of  cards. 

By  comparing  the  results  obtained  from 
the  curve,  Fig.  2,  with  those  in  the  accom- 
panying table,  from  Hiscox's  "Gas,  Gaso- 
line and  Oil  Engines"  (page  86),  it  will  be 
seen  that  the  results  agree  very  closely  with 
actual  measurements: 

Approximate 
Compression 

Per  Cent.  from  18  lbs.  abs. 

Clearance.  Lbs.  per  sq.  in.  abt. 

.50  57 

.444  6s 

.40  70 

.363  77 

.333  84 

.285  102 

.25  114 

As  to  the  initial  pressure  in  the  cylinder, 
which  seems  to  be  causing  so  much 
anxiety,  it  is  not  difficult  to  get  a  rough 
idea  of  what  this  would  be  in  any  case  by 
examining  a  few  indicator  cards.  In  a  cer- 
tain engine  running  at  240  r.  p.  m.,  with 
mechanical  inlet,  I  found  the  initial  pres- 
sure to  be  4  pounds  less  than  atmospheric. 
With  high  speeds  and  automatic  valves, 
the  initial  pressure  would  certainly  be 
much  less,  so  that  the  compression  is  not 
always  what  it  is  supposed  to  be. 

An  article  headed  "Compression**  in  your 
last  number  (page  190)  is  another  example 
of  the  apparently  widespread  tendency  to 
calculate  compression  on  the  assumption 
that  it  is  isothermal.  This  is  a  sad  mis- 
take, and  the  sooner  it  is  weeded  out  of 
people's  minds  the  better. 

If  Mr.  Otis  realizes  the  importance  of 
compression,  he  certainly  ought  to  realize 
the  importance  of  giving  correct  informa- 
tion to  the  readers  of  The  Horseless  Age. 
It  would  seem  advisable  in  future  for  the 
editor  to  make  some  comment  on  errors  of 
this  kind  to  prevent  people  from  being 
misled.  L.  E.  French. 


have    the  correct  adjustment?    Your  reply 
will  benefit  many.  E.  H.  Baldwin. 


Coil  Adjustment. 

Editor  Horseless  Ace: 

Will  you  please  give  detailed  directions  as 
to  the  accurate  adjustment  of  a  spark  coil 
on  a  single  cylinder  engine?  Every  autoist 
knows  the  widely  different  methods  of  ad- 
justment employed  by  so  called  auto  ex- 
perts. I  have  personally  had  six  different 
directions  given  me ;  each  one  claimed  to  be 
correct.  Furthermore,  almost  all  garage 
men  pay  no  attention  to  the  tension  ad- 
justment of  the  vibrating  blade,  but  depend 
solely  on  the  screw  which  regulates  the 
distance  from  the  soft  iron  disc  on  the  vi- 
brator to  the  magnet  in  the  centre  of  the 
coil,  whereas  the  tension  is  most  important. 

What  are  the  con/1»<^i'^"«  to  be  obtained, 
and  how  do  you  1  actually 


[There  are  quite  a  number  of  different 
constructions  of  vibrators,  and  these  require 
naturally  different  methods  of  adjustment. 
Moreover,  "there  are  more  ways  of  killing  a 
cat  than  one,"  and  even  with  the  same  type 
of  vibrator  you  may  obtain  the  proper  ad- 
justment by  different  procedures.  This  may 
explain  why  you  have  been  recommended 
different  methods.  The  conditions  aimed  at 
are  evidently  (i)  that  ignition  occurs  reg- 
ularly; in  other  words,  that  every  charge  is 
fired;  (2)  that  this  is  accomplished  with  a 
minimum  current  consumption.  The  ten- 
sion of  the  spring  determines  the  current 
consumption  and  must  therefore  be  varied 
to  arrive  at  the  most  economical  adjustment. 
To  properly  adjust  a  coil  to  run  on  as  small 
a  current  as  possible  it  is  desirable  to  have 
an  amperemeter  which  can  be  inserted  in 
circuit  with  the  coil.  The  best  method  of 
adjusting  a  vibrator  is  undoubtedly  to  first 
connect  the  coil  to  the  battery  continuously, 
that  is,  without  the  engine  running,  and  ad- 
just the  tension  of  the  spring  till  it  vi- 
brates rapidly  and  uniformly.  This  may 
not  be  very  definite,  but  more  tension  does 
not  matter,  the  object  being  simply  to  have 
the  coil  give  a  good  strong  spark  when  the 
engine  is  started.  Upon  starting  the  engine, 
if  everything  else  is  in  order,  the  charge  will 
probably  be  fired  regularly,  and  if  this  is  the 
case,  decrease  the  tension  of  the  spring  as 
much  as  possible  without  interfering  with 
the  regular  explosions.  If  an  ammeter  were 
in  circuit  you  would  notice  the  current  con- 
sumption decreasing  as  the  spring  tension  is 
lessened.  The  voltage  induced  in  the  sec- 
ondary of  th6  coil  depends  upon  the  current 
flowing,  and  as  high  compression  engines 
require  a  greater  voltage  or  a  more  power- 
ful spark  than  low  compression  engines, 
the  adjustment  must  depend  somewhat  on 
the  engine. 

We  have  written  to  a  number  of  coil 
makers  for  their  instructions  regarding  the 
adjustment  of  their  vibrators.  The  Con- 
necticut Telephone  and  Electric  Company 
say: 

"The  vibrators  are  adjusted  to  consume 
from  .35  to  .4  of  an  ampere  of  current  on  a 
closed  circuit,  that  is,  running  continuously 
with  the  battery  connected  to  the  coil.  When 
the  engine  is  running,  and  the  coil  is  there- 
fore working  intermittently,  the  current 
consumption  will  be  about  half  of  this 
amount,  or  not  over  one-quarter  of  an  am- 
pere. This  consumption  of  current  should 
be  sufficient  to  take  care  of  the  highest 
compression  engine,  and  if  you  have  any 
trouble  in  firing  your  engine  perfectly  on, 
say,  not  to  exceed  one-half  ampere  of  cur- 
rent, you  should  look  to  your  plugs  and 
wiring  to  make  sure  they  do  not  leak.  In 
adjusting  this  coil  screwing  down  on  the 
vibrator  tension  screw,  which  is  the  large 
knurled  thimibscrew  at  the  back  of  the 
coil,  increases  the  tension  on  the  vibrator 
spring,  which  in  turn  increases  the  amount 
of  current  passing  through  the  coil.    Loos- 
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ening  the  screws  causes  the  reverse  action. 
In  ordinary  practice  on  the  average  car  it 
should  not  be  necessary  to  touch^  the  ad- 
justments for  a  whole  season;  but  when  it 
is  necessary  to  clean  the  points  or  read- 
just the  coil,  it  should  always  be  done  by 
means  of  a  Connecticut  coil  current  indi- 
cator, placed  in  the  circuit,  whlth  will  show 
you  exactly  how  much  current  is  passing 
through  your  coil." 

The  Auto  Coil  Company  say,  in  regard  to 
their  compound  vibrator: 

"When  a  new  contact  screw  O  is  inserted, 
screw  it  down  far  enough  so  as  to  bring 
the  armature  as  close  as  possible  to  the 
end  of  the  core,  but  not  too  close  to  pre- 
vent the  primary  circuit  being  opened  at  the 
contacts;  the  contacts  should  open  one- 
thirty-second  of  an  inch  before  the  arma- 
ture strikes  the  core. 

"For  engines  of  low  compression,  the 
tension  of  the  trembler  should  be  light,  as 
very  little  current  is  required  for  firing. 
The  tension  at  the  platinum  contacts  can 
be  made  very  light  if  tension  screw  J  is 
turned  to  the  left  For  engines  of  high 
compression  more  tension  is  given  to  the 
trembler  by  turning  the  screw  J  to  the 
right;  the  right  tension  being  found  by  ex- 
perience. 

"For  low  compression  engines  this  vi- 
brator when  used  in  connection  with  four 
or  five  dry  cells  will  give  a  .satisfactory 
spark  when  the  coil  is  drawing  from  25- 
looths  to  4-ioths  of  an  ampere,  but  for 
engines  of  high  compression  the  current 
consumption  will  be  usually  found  some- 
where between  6-ioths  and  12-ioths,  de- 
pending on  the  make  of  the  engine,  the 
speed  and  the  compression. 

"Frequently  the  adjusting  screw  J  is 
turned  down  twice  as  far  as  necessary  for 
proper  ignition,  and  this  simply  means 
something  l^ke  double  the  battery  consump- 
tion and  a  quick  burning  away  of  the 
platinum-iridium  contacts.  If  the  tension 
is  set  right  by  means  of  the  screw  J,  that 
is,  just  far  enough  down  for  proper  firing, 
the  contact  points  should  not  require  filing 
until  the  car  has  beqn  run  several  thousand 
miles."— Ed.] 


Who  Makes  This  Tire  Covering? 

Editor  Horseless  Ace: 

Some  time  ago  I  received  a  circular  show- 
ing a  covering  to  go  on  the  outside  of 
automobile  tires,  the  name  of  the  covering 
being  "Nomrah."  I  have  mislaid  this  cir- 
cular, and  would  like  to  inquire  if  you  can 
tell  me  the  name  of  the  firm  who  manufac- 
tures same.  H.  O.  Hyatt. 

[We  shall  gladly  forward  reply. — Ed.] 


Lift  of  Valves. 

Editor  Horseless  Age: 

I  have  a  four  cylinder  air  cooled  auto- 
mobile engine  with  cylinders  Z%^2t%  inches. 
The  intake  valves  are  1%  inches  in  diameter, 
but  the  lifts  are  not  equal.  Will  you  please 
tell  me  what  you  think  the  lifts  ought  to 

■*     Also,  should  not  all  lifts  be  alike?  The 


exhausts  I  can  set  all  alike,  as  they  ar«: 
worked  with  a  cam  motion. 

S.  I.  Fries. 
[The  lifts  ought  to  be  about  ^  inch,  pro- 
vided 1%  inches  is  the  clear  diameter  of  the 
valve  or  the  diameter  of  the  port.    The  lifts 
of  all  inlet  valves  ought  to  be  alike. — Ed.] 


Queries. 

Editor  Horseless  Age: 

Why  is  it  considered  wise  that  coachmen 
should  sit  so  that,  by  turning,  they  can  see 
behind  the  carriage  they  drive,  while  on 
most  automobiles  the  driver's  seat  is  so 
low  that  it  is  impossible  for  him  to  see  be- 
hind the  vehicle  he  drives? 

Why  would  not  an  air  cylinder  like  a 
door  check  make  an  excellent  shock  ab- 
sorber for  automobiles?  In  the  sketch 
herewith  P  is  the  piston,  R  the  piston 
rod;   P  are  valves  to  allow  air  to  enter. 
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A  Spring  Check  Suggestion. 

but  not  to  leave  the  spaces  in  cylinder ;  1 1 
are  the  inlets,  which  are  closed  until  the 
piston  opens  the  valve,  when  the  com- 
pressed air  is  allowed  to  pass  around  the 

piston.  CORTLANDT   DE    P.    FlELD. 

[We  presume  the  reason  automobile 
drivers  do  not  demand  a  seat  so  placed 
that  they  can  see  behind  their  vehicle  is 
that  they  do  not  intend  to  allow  anybody 
to  overtake  them  on  the  road.  A  shock 
absorber  similar  to  the  one  you  describe 
is  already  on  the  market. — Ed.] 


What  Car  Is  It? 

Editor  Horseless  Age: 

Will  you  please  advise  me  who  makes  an 
automobile  of  the  following  general  specifi- 
cations, viz.: 

Double  opposed  horizontal  engine  in 
front,  of  20  horse  power,  with  vertical 
valves. 

Shaft  drive,  planetary  transmission,  de- 
tachable tonneau. 

The  chief  consideration  is  the  position 
of  the  valves,  for  in  my  experience  a  hori- 
zontal working  valve  is  wrong;  it  wears 
badly  on  lower  side.  R.  L.  Selden. 

[W^e  do  not  recognize  the  car  from  the 
description  given.  We  will  gladly  forward 
replies. — Ed.] 

It  is  rumored  that  Percy  Pierce,  winner 
of  the  Glidden  Trophy  in  1905,  is  to  enter 
the  European  contests  next  summer. 


Manufacture  of  Non-Skidding  Tn 
Bands. 

Following  is  the  method  of  manufacaa 
of  steel  studded  leather  tire  bands  iss^ 
by  one  prominent  English  manufac^J^e^  d 
such  bands: 

The  hides,  as  soon  as  they  are  rectna 
are  washed  for  some  period  in  ncaj 
water  to  cleanse  them.  Then  the  bc^  ia 
only  is  cut  out,  for  the  purpose  wc  arc  isA 
ing  with.  This  is  termed  the  *T)ua  ^ 
flanks  and  other  parts  rejected  being  ^ 
for  various  purposes.  The  hide  then  \x^ 
trimmed  into  its  proper  shape  goes  il 
lime  water  baths  of  various  degress  ^ 
strength,  where  it  remains  at  least  foma 
days,  and  when  this  process  is  compieiea 
hair  is  very  easily  scraped  off.  It  e  iJ^ 
again  thoroughly  washed,  and  after  ^ 
through  a  delicate  process  to  clear  oc  r 
vestiges  of  impurity  (a  bath  of  bran  ii 
water  being  the  last)  it  emerges  KjoS* 
very  much  like  a  large  pile  of  tripe. 

Now  comes  the  most  important  pisf 
the  manufacture.  The  hide  goes  into  ^ 
vats,  where  it  is  churned  up  with  ^f 
chromium  for  sixty  hours.  Coming  .iF 
is  found  to  be  both  water  resisting  aoi  tt 
supple;  and  after  being  subjected  :»j  t 
process  of  "staking"  or  "softening,*  t\ 
ready  for  the  work  required,  being  rt 
technically,  "chrome  leather." 

It  is  first  cut  into  strips,  wide  cnoi?^! 
take  the  tread  of  the  road.  These  are  pj^ 
over  other  strips  broad  enough  tomafe* 
whole  cover,  the  joints  of  which  arcc^»^ 
done  with  a  "skiving"  machine,  to  »^ 
the  complete  cover  is  eventually  tid 
under  the  rim,  where  it  is  not  much  '-^ 
than  a  sheet  of  paper.  Perfect  jointi. 
essary  to  build  up  the  whole  co\t:  I 
made  in  a  similar  manner,  and  vulas^ 

The  upper  portion  or  tread  is  then 
to  the  cover  proper  by   the  rivetj,  rt 
take  the  grip  of  the  road,  and  pr<n?w3 
car  slipping  under  any  circumstances  Al 
many  trials  and  experiments  the  n 
now  adopted  have  a  taper  hole  wbi 
at  the  bottom  very  tightly  over  the  I 
itself,  and  the  head  of  the  latter  is  «l 
out  by  hand,  in  order  to  make  the  f 
union  between  the   rivet   and  th^  w; 
This   ensures   the   wearing   down  >* 
neously  of  each,  without  any  poss&tl 
the  washer  coming  off,  and  also  poi^ 
the  great  advantage  that  the  surface" 
band  which  comes  against  the  rubber  i 
tire  inside  it  is  perfectly  smooth. 

The  band  is  then  turned  inside  oc 
receives  ten  coats  of  solution,  each  o^ 
is  allowed  to  dry.     The  tire  to  wK; 
cover  is  to  be  affixed  is  inflated  or  J 
its  surface  slightly  scratched,  and  i- 
lutioned.    The  band  is  then  strainec 
main  force  over  the  tire,  so  as  tn  '^ 
the  "stretch"  out  of  the  leather  t<i 
comes  into  use  on  the  road.    The  bo* 
the  tire  are  then  vulcanized  firmly  t< 
by  what  is  known  as  "the  cold  cure 
to  the  rim  itself,  and  the  fiaiishmg  ''^ 
given  by  the  last  workman,  who  tnat: 
the  edge  of  the  cover  over  the  beat' 
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rhe  Chicago  Show. 

The  Show  in  General. 

*or  several  weeks  past  painters,  deco- 
5rs,  sculptors  and  artists  have  been  busy 
paring  for  'what  is  the  largest  and  most 
r>orate  national  Automobile  Show  ever 
i  in  Chicago,  and  which  was  thrown  open 
the  public  on  Saturday,  February  3. 
t  is  really  two  shows  in  one,  as  both  the 
liseum  and  First  Regiment  Armory  had  to 
pressed  into  service,  and  to  add  available 
libition  space  a  platform  11  feet  wide 
1  508  feet  long  was  built  around  the  gal- 
y  of  the  Coliseum.  Over  250  manufac- 
•ers  of  cars  and  accessories  are  repre- 
ited,  many  of  whom  show  several  distinct 
es.  It  is  undoubtedly  the  largest  national 
ow  of  its  kind  ever  held  in  this  country, 
iry  few  foreign  cars  are  shown,  but  prac- 
ally  all  of  the  Western  firms  who  did  not 
hibit  at  New  York  are  represented,  and 
arly  all  of  the  prominent  Eastern,  manu- 
cturers  moved  their  exhibits  almost  direct 
om  the  New  York  shows. 
The  two  buildings  in  use  are  connected  by 
covered  passage  built  of  wood  to  make  it 
catherproof,  which  makes  it*possible  to 
te  the  exhibits  in  both  buildings  without 
)ing  out  of  doors. 

The  most  apparent  and  striking  feature  of 
lis  year's  show  is  the  beauty  and  uniform- 
y  of  the  decorations,  which  are  so  artistic- 
lly  arranged  that  even  the  signs,  which  in 
le  previous  shows  were  an  unsightly  jum- 
le,  have  been  made  to  add  to  the  beauty 
f  the  scene.  The  color  scheme  is  of  black, 
rhitc  and  gold,  with  green  for  floors  and 
ack  grounds.  The  scheme  of  decoration 
J  the  same  in  both  buildings  and  is  carried 
ut  to  minute  details.  Upon  entering  either 
uilding  the  unity  and  harmony  of  the  un- 
•bstructed  view  is  very  noticeable  and  pleas- 
ng  to  a  visitor  at  previous  Chicago  shows. 
The  halls  are  divided  into  aisles  by  colon- 
lades  of  black  and  gold  decorated  columns, 
urmounted  by  a  continuous  fringe  of  staff 
vork  in  green  and  gold,  bearing  aloft  mul- 
itudes  of  electric  lights.  Below  the  staff 
vork  is  a  continuous  ribbon  of  wood  stained 
jlack,  and  bearing  in  gold  letters  the  names 
if  each  exhibiting  firm.  Draped  below  this 
hangs  a  border  of  yellow  sateen  as  a  back- 
ground, against  the  folds  of  which  are  hung 
commanding  rows  of  black  shields  bearing 
large  gold  letters  which  spell  the  names  of 
the  cars  exhibited  beneath.  The  exhibition 
spaces  are  divided  by  wooden  rails  hung 
with  dark  red  curtains.  The  floors  of  each 
space  are  carpeted  in  dark  green  and  edged 
with  red,  while  the  stairs  are  treated  in  a 
similar  manner.  The  walls  ainder  the  balco- 
nies are  completely  covered  with  burlap, 
paneled  by  stained  wood  strips,  which  har^ 
monize  with  the  mission  furniture  in  the 
booths.  Overhead,  the  girders  of  the  roof 
are  concealed  in  hangings  of  white,  gold 
and  green. 

Commercial  vehicles  are  much  more  prom- 
inent than  ever  before,  and  their  makers 
advocate  their  use  with  an  assurance  which 


they  did  not  have  a  year  ago.  On  all  sides 
marked  advances  in  refinement  of  construc- 
tion, the  quality  of  the  material  used,  sim- 
plicity of  design  and  accessibility  of  the 
parts  are  shown.  In  regard  to  the  power  of 
stock  pleasure  cars,  the  pendulum  has 
doubtless  swung  too  far  and  must  inevitably 
swing  back,  as  some  "runabouts"  are 
shown  with  as  high  as  80  and  90  horse 
power,  yet  the  majority  of  the  large  cars 
keep  within  the  limits  of  30  to  50  horse 
power.  The  ratio  of  total  weight  to  horse 
power,  which  only  two  years  back  was  in 
the  neighborhood  of  100  pounds  to  each 
horse  power,  has  suddenly  dropped  to  about 
55  pounds  to  each  horse  power,  while  in 
several  instances  it  is  much  lower,  the  fig- 
ures in  one  case  showing  i  horse  power  to 
every  26  pounds  total  weight. 

While  there  is  much  activity  inside  the 
buildings,  on  the  outside  the  streets  are  lined 
with  demonstrating  cars,  loaded  and  un- 
loaded trucks  and  delivery  wagons.  Every 
indication  points  to  increased  sales  this  sea- 
son in  all  lines,  but  especially  in  commercial 
vehicles. 


Among  the  Exhibitors. 

Among  the  exhibitors  are. a  number  who 
were  not  at  either  show  in  New  York  and 
some  who  were  who  show  here  cars,  parts 
or  accessories  that  were  not  exhibited 
there.  It  is  with  these  more  especially  that 
we  will  deal  in  describing  the  exhibits  and 
the  new  things  brought  out  here  for  the 
first  time. 


TINCHER   MOTOR  CAR  COMPANY, 

of  Chicago,  show  two  very  large  models 
for  1906.  The  cars  are  similar  in  details 
of  construction ;  the  smaller  one  is  50  horse 
power,  and  the  large  one  80  horse  power. 
The  engine  has  its  cylinders  and  cylinder 
heads  cast  separately,  and  a  copper  jacket 
which  forms  its  own  gasket  is  used.  The 
lower  portion  of  the  gasket  is  flanged  in- 
ward into  a  groove  cut  in  a  ring  cast  in- 
tegral with  the  cylinder.  A  one-eighth 
inch  annealed  copper  wire  is  then  calked 
into  the  groove  by  a  special  tool  with  steel 
rollers.  The  construction  is  shown  in  the 
accompanying  sketch,  in  which  A  repre- 
sents the  wire  before  it  is  crushed  into  the 
groove. 

In  the  1906  models  chrome-nickel  steel 
is  used  for  the  gears,  shafts,  connecting 
rod,  axles  and  the  crank  shaft,  which  is 
machined  from  a  solid  slab  of  metal  and 
not  forged.  The  frame  is  peculiar  in  be- 
ing made  of  carbon  steel  of  angle  section, 
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TiNCHER  Valve  Rod  Guide. 


TiNCHER  Copper  Jacket  Joint. 

with  the  extreme  ends  formed  into  channel 
section,  to  which  are  brazed  and  riveted 
the  drop  forged  steel  spring  ends.  A  heavy 
truss  of  channel  iron  arranged  with  a 
strut  under  the  offset  in  the  sills  extends 
the  whole  length  and  can  be  tightened  up 
by  nuts  at  the  rear. 

The  gear  shifting  lever  is  designed  on  a 
new  form  of  selective  system,  and  can  be 
moved  up  and  down  before  pushing  it  for- 
ward or  back.  For  the  reverse  a  thimib 
button  on  top  is  used,  and  all  gear  shifting 
rods  are  locked  except  the  one  in  use.  A 
neutral  position  is  provided  between  each 
two  speeds. 

The  engine  case  is  made  of  aluminum, 
with  four  divisions  with  strong  webs  be- 
tween, and  the  cam  shafts  are  held  in  place 
by  an  aluminum  housing,  as  shown  in  the 
accompanying  drawing.  This  is  split  on  a 
diagonal,  and  is  held  in  position  by  two 
screw  collars  of  brass,  which  fit  over  a 
slight  taper.  By  using  this  construction  the 
cam  shaft  may  be  removed,  or  the  various 
cams  and  valve  tappets  inspected  very  read- 
ily. 

the  silent  knight  car, 

built  by  the  Knight  &  Kilboume  Company,  of 
Chicago,  contains  a  large  number  of  new  fea- 
tures. The  engine  is  entirely  without  poppet 
valves  and  springs.  The  pistons  move  up 
and  down  inside  of  a  thin  cast  iron  sleeve. 
These  sleeves  are  moved  in  opposite  di- 
rections by  short  connecting  rods  from  an 
auxiliary  shaft  with  i  inch  throws,  run 
from  the  engine  shaft  by  encased  gears. 
In  the  sleeves  are  cut  the  port  Openings 
at  the  top  and  bottom.  The  inner  sleeve 
moves  with  the  piston,  but  at  a  slower  rate 
of  speed,  while  the  outer  sleeve  moves  al- 
ways in  the  opposite  direction,  closing  and 
opening  the  ports  at  the  proper  time. 
These  ports  are  from  five  to  six  times  the 
area  of  the  ordinary  poppet  valve,  and  open- 
ing and  closing  is  very  rapid,  as  the  sleeves 
are  moving  in  opposite  directions.  A  sta- 
tionary head  bearing  ordinary  piston  rings 
projects  down  into  the  inner  sleeve,  and  as 
the  explosions  take  place  between  this  head 
and  the  piston,  it  aways  maintains  a  tight 
combustion  chamber  without  the  use  of 
gaskets.  The  engine  is  supported. by  a  cross 
tube  at  the  front  and  rear  fitted  into  alu- 
minum sockets  bolted  to  the  frame.  The 
cylinders  are  45^x5^,  and  the  engine  is 
said  to  develop  from  30  to  40  horse  power 
at  from  900  to  1,200  revolutions  per  minute. 
The  oiling  system  is  entirely  new,  and  con- 
sists of  four  atomizing  tubes  projecting 
into  the  bottom  of  the  crank  case,  which 
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The  "Silent  Knight"  Air  Pump. 


is  without  divisions.  These  atomizing  tubes 
by  means  of  a  three-way  piston  plunger 
valve,  which  allows  the  ingress  of  a  jet  of 
exhaust  gas,  inject  a  cloud  of  oil  mist  into 
the  case,  and  thence  by  tubes  to  the  trans- 
mission and  differential.  Oil  which  col- 
lects in  the  crank  case  drains  down  and 
runs  into  the  oil  tank  under  the  bottom  of 
the  case.  The  piston  of  the  three-way 
valve  which  allows  the  exhaust  pressure 
to  produce  the  spray  is  operated  by  a  heli- 
cal cam  which  can  be  moved  from  the  seat 
by  the  driver  to  vary  the  number  of  ex- 
haust impulses  on  the  oil  per  minute.  On 
the  front,  just  back  of  the  radiator,  is  an 
air  pump  A,  which  is  pivoted  to  the  side 
frame  at  B,  and  its  plunger  when  not  in 
use  hooked  at  C  and  held  by  a  thumb  nut 
When  desired  to  pump  the  tires  the  end  is 
hooked  over  a  pin  D,  which  pulls  out  and 
revolves  around  the  centre  F  of  the  auxil- 
iary shaft.  A  rubber  tube  may  be  con- 
nected at  G.  A  complete  description  of  this 
car  will  appear  in  an  early  issue  of  The 
Horseless  Age. 

woods  motor  vehicle  company, 
of  Chicago,  exhibit  the  following  line  of 
electric  and  gasoline  pleasure  vehicles: 
Eight  electric  models  consisting  of  brough- 
ams, landaulets,  victorias,  with  tops  and 
without;  stanhopes  and  surreys.  One 
model  with  three-quarter  platform  springs 
front  and  rear  was  shown  finished  in  the 
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Woods  Automatic  Carblretor. 


natural  wood  and  steel.  These  springs  are 
a  new  feature,  and  by  means  of  a  special 
shackle  which  holds  the  lower  half  of  the 
three-quarter  elliptic  rigidly  to  the  end  of 
the  cross  spring  the  rear  axle  moves  only 
in  a  vertical  plane,  and  is  always  main- 
tained parallel  to  the  front  axle. 

The  gasoline  models  consisted  of  a  tour- 
ing car  and  a  Pullman  handsomely  finished 
and  fitted  with  speaking  tubes,  electric 
lights,  signals,  toilet,  smoking  outfit,  etc. 
This  machine  seats  seven  in  the  rear  and 
two  in  front,  h^s  a  120  inch  wheel  base 
and  carries  a  40  horse  power  engine.  Chrome 
nickel  steel  and  Hess-Bright  bearings  are 
used  throughout.  In  the  accompanying  cut 
is  shown  a  cross  section  of  the  carburetor, 
in  which  an  auxiliary  air  inlet  A  gradually 
rises  (so  that  its  openings  coincide  with 
openings  in  the  side)  as  the  vacuum  in 
chambers  B  and  C  increases.  These  cham- 
bers are  interconnected  by  eight  small  chan- 
nels not  shown.  The  upper  piston  D  be- 
ing a  tight  fit  in  its  cylinder,  and  acting 
against  the  spring,  serves  as  a  dash  pot 
which  steadies  the  action  of  the  auxiliary 
air  valve.  The  air  inlet  is  entirely  enclosed 
and  the  air  taken  up  from  around  the  ex- 
haust is  passed  through  a  screen  before  it 
enters. 

All  brakes  are  operated  by  bronze  cables 
and  interlock  with  the  clutch  by  means  of 
cams  which  can  be  quickly  adjusted  or 
thrown,  out  completely  at  the  option  of  the 
driver.  The  application  of  the  emergency 
brake  also  throttles  the  engine  by  means 
of  an  adjustable  connection.  The  pull  of 
the  brakes  is  equalized  as  shown  in  the 
sketch.  A  and  B  are  the  side  frames.  The 
pull  on  G  operates  the  pulley  E,  which 
tightens  the  cable  against  stationary  pulleys 
D  and  C,  thus  equalizing  the  power  applied 
to  the  rear  internal  expanding  brakes. 

the  holsman  auto  company 
show  two  models  for  1906,  the  mechanism 
in  each  model  being  the  same.  The  larger 
machine  is  a  surrey,  in  which  access  to  the 
removable  rear  seat  is  had  from  the  back. 
The  other  is  a  runabout.  Both  of  these 
vehicles  adhere  to  the  line  adopted  by  this 
company  some  years  ago,  in  that  they  re- 
semble horse  drawn  vehicles  more  than  the 
conventional  motor  car.  The  axles  are 
solid.  A  10  horse  power,  double  opposed, 
air  cooled  motor  is  located  lengthwise  un- 


der the  body.  The  flywheel  is  cast  with  •- 
blades  for  cooling  the  motor.  The  cngn 
transmits  its  power  to  a  swinging  cotzd^' 
shaft  suspended  below  the  engine  in  ro.  • 
bearing  hangers,  by  means  of  two  char 
one  for  hill  climbing  and  the  other  for  ■:: 
high  speeds.  By  means  of  a  side  l^z 
which  moves  a  positive  dog  clutch  ctL." 
sprocket  may  be  made  fast  to  the  ccnzntn 
shaft 

Each  end  of  the  countershaft   carrie< 
large  and  small  deeply  grooved  puJlcy.    •  • 
the* large  pulley  and  a  corresponding  pul 
fastened  to  the  spokes  of  the   rear  wbe. 
near  the  rim,  passes  the  specially  made  >:& 
driving  cable.     By  using  the  side  lever  l-. 
countershaft  may  be  swung  forivard,  tt^i. 
ening  the  cable  in  the  pulleys   and  gii  \ 
the  forward  motion,  or  swung    backwi 
loosening  the  cables  or  releasing  the  cngz. 
and. at  the  same  time  and  with   the  522: 
motion   shoes  are  applied    to     the    pci- 
grooves  of  each  rear  wheel,  thus  appl}j: 
the  brake.     By  a  further  backward  mot  - 
of  the  countershaft,  after  releasing  a  ear- 
on  the  side  lever,  the   small    countcrsi--- 
pulleys  are  made  to  engage  the  tires  of  1 
rear  wheels   directly,  thus  giving    the    :. 


THE  MOmCLESS  AOt 

Woods  Brake  Equalizing  Arrancemem 

verse.  Ignition  is  by  jump  spark,  with  dr. 
batteries.  Two  spark  plugs  are  placed  " 
each  cylinder,  one  acting  as  a  reverse.  0-- 
ing  is  by  a  forced  feed  lubricator  locateu 
under  the  seat. 

THE  WESTERN  TOOL  WORKS, 

manufacturers  of  the  Gale  car,  show  two 
models,  a  single  cylinder  runabout  and  a 
two  cylinder  opposed  touring  car.  The  run- 
about is  a  reconstruction  of  last  year's 
model,  but  the  larger  car  is  new.  Both  cars 
are  fitted  with  the  Gale  tilting  body,  which 
is  hinged  at  the  rear  end  of  the  sills  and 
easily  lifted  and  held  at  any  desired  posi- 
tion, giving  even  freer  access  to  the  par.« 
than  an  engine  under  the  hood,  so  the 
wheels  and  mud  guards  are  not  in  the  wa} 
The  engine  is  5x5  inches.  The  body  has 
a  roomy  side  entrance  tonneau,  which  is 
removable  and  will  accommodate  five  pas- 
sengers. The  two  speed  and  reverse  plane- 
tary speed  change  gear  is  of  the  three  spur 
type  without  internal  gears,  and  drives  to 
the  rear  axle  by  a  heavy  chain.  The  dif- 
ferential is  at  the  extreme  end,  which  give* 
more  road  clearance  at  the  centre,  and  also 
brings  the  forward  sprocket  and  the  thnis: 
of  the  chain  very  close  to  the  side  bearings. 
The  rear  axle  runs  in  Hyatt  roller  bearings 
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ad  is  provided  at  each  end  with  ball  thrust 
Barings.  The  water  tank  and  16  gallon 
asoline  tank  are  under  the  hood  at  the 
ront,  and  a  Hill  precision  oiler  run  by 
tiain  from  the  engine  shaft  forces  oil 
irough  the  hollow  crank  shaft  and  out  at 
le  crank  pin;  the  overflow  supplies  oil  for 
tie  splash  lubrication  of  the  other  parts. 
i'he  spark  and  throttle  control  levers  are 
inder  the  steering  wheel.  A  single  lever 
ontrols  the  forward  speeds,  while  a  foot 
ever  operates  the  reverse.  The  remaining 
oot  lever  applies  the  contracting  bind 
crakes  on  the  rear  wheel  drums  made  jn- 
egral  with  the  hubs. 

THE  RELIANCE   MOTOR  CAR  COMPANY 

ihow  their  small  two  cylinder  opposed  tour- 
ng  car,  practically  the  same  as  last  year's 
nodel,  also  their  new  two  cylinder  vertical 
two  cycle  engine  touring  car.  The  engine 
in  this  model  is  under  the  hood  at  the  front, 
f^as  5^x5  inch  cylinders,  and  is  rated  at  25- 
28  horse  power.  A  three  speed  sliding  gear 
is  used,  operated  on  the  progressive  system 
by  a  side  lever.  Power  is  transmitted 
through  a  leather  faced  conje  clutch  and  uni- 
versal joint  to  the  transmission,  and  then  by 
shaft  to  the  rear  axle.  The  engine  is  of  the 
three  port  type,  with  side  bypass  covered 
by  a  hand  hole  plate.  The  crank  cases  are, 
of  course,  divided.  The  oiling  is  by  a  Hill 
precision  oiler  operated  by  an  eccentric  and 
arm  from  the  front  end  of  the  engine  shaft. 
Oil  is  forced  to  each  cylinder  and  into  each 
end  of  the  crank  shaft  which  then  oils  the 
crank  pin  bearings  by  centrifugal  action.  A 
grease  cup  is  also  used  to  force  semi-fluid 
lubricant  to  each  of  the  main  bearings  which 
have  rings  turned  integral  with  them,  and 
bearing  against  a  shoulder  to  prevent  leak- 
age at  the  ends. 

The  same  engine  is  used  in  the  2  ton 
truck  which  is  shown,  and  is  located  in  a 
vertical  position  under  the  driver's  seat. 
The  same  type  of  sliding  gear  is  also  used, 
but  the  drive  is  through  side  chains  to  the 
rear  wheels.  The  sliding  gear  shifting  lever 
is  on  the  vertical  column  just  under  the 
steering  wheel.  Spark  and  throttle  levers 
are  on  top  of  the  wheel  on  a  stationary 
sector.  There  are  two  sets  of  brakes  on  the 
rear  wheel  drums.  One  is  operated  by  a 
side  lever  and  the  other  by  a  foot  lever. 
Both  of  these  throw  out  the  clutch.  The 
remaining  foot  pedal  operates  the  clutch. 
The  gasoline  tank  is  on  the  back  of  the  dash. 
The  front  springs  are  semi-elliptic,  and  the 
rear  of  the  platform  type.  Jump  spark  ig- 
nition with  storage  battery  is  used  on  all 
this  company's  models. 

THE  CHICAGO   PNEUM.\TIC  TOOL  COMPANY 

exhibit  their  riveting  hammers,  drills,  stor- 
age batteries  and  a  four  cylinder  22  horse 
power  runabout  which  was  designed  by  the 
vice  president  of  the  company,  W.  O.  Dunt- 
ley,  and  which  they  are  now  building  for 
the  use  of  their  salesmen  on  the  road.  The 
cars  are  not  for  sale,  and  are  provided  for 
the  use  of  the  salesmen,  and  the  company 
pay  for  all  expenses  of  operating  and  up- 
keep.   Their  experience,  they  say,  has  been 


that  the  increase  in  the  business  which  the 
salesmen  are  able  to  obtain  more  than  pays 
for  the  expense  which  the  firm  has  in- 
curred. 

The  car  is  fitted  with  a  four  cylinder 
engine,  4x4^  inches  stroke,  three  speeds  and 
reverse,  sliding  gear  transmission  and  shaft 
drive.  The  wheel  base  is  90  inches  and  the 
wheels  30x^/2  inches.  The  cooling  is  by  a 
Briscoe  radiator  and  gear  pump.  The  en- 
gine is  oiled  by  a  force  feed  oiler,  with 
individual  plungers  to  each  of  the  four 
pipes  which  oil  the  cylinders  and  then  over- 
flow into  the  crank  case  for  the  splash  lu- 
brication which  takes  care  of  the  rest  of  the 
engine.  The  Krun  carburetor  of  their  own 
make  is  used,  and  the  Little  Giant  storage 
battery,  also  a  product  of  their  works,  fur- 
nishes the  current  for  a  jump  spark  system 
of  ignition. 

THE  AUBURN  AUTOMOBILE  COMPANY, 

of  Auburn,  Ind.,  show  their  two  cylinder 
opposed  engine  touring  car,  which  is  mod- 
eled on  conventional  lines.  The  engine  is 
5x5,  and  is  rated  at  24  horse  power.  The 
engine  is  under  the  body,  and  the  gasoline 
and  water  tanks  are  under  the  hood  at  the 
front.  The  planetary  gear  gives  two  speeds 
and  reverse,  and  is  without  an  internal 
gear.  The  reverse  is  obtained  by  foot  pedal 
and  the  forward  speeds  by  side  lever.  The 
spark  and  throttle  control  levers  are  on  each 
side  of  the  steering  post  just  beneath  the 
wheel.  The  car  is  supplied  with  a  double 
acting,  foot  operated  band  brake  on  the  dif- 
ferential drum.  The  car  weighs  1,750 
pounds. 

THE   WINDSOR  AUTO  COMPANY 

show  practically  the  same  cars  as  at  the 
New  York  show,  but  with  the  addition  of 
their  large  limousine  car.  The  particular 
feature  of  this  car  is  its  gearless  transmis- 
sion, which  consists  of  two  large  leather  cov_ 
ered  discs  which  act  as  a  flywheel,  and  are 
fastened  about  one  inch  apart  on  a  continu- 
ation of  the  engine  shaft.  Between  these 
discs,  on  each  side  of  the  engine  shaft,  are 
two  metal  wheels  splined  onto  a  short  shaft 
at  right  angles  to  the  engine  shaft.  One 
wheel  engages  the  forward  disc  for  the 
forward  speeds,  and  by  slightly  altering  the 
position  of  the  splined  shaft  the  other  wheel 
engages  the  rear  disc,  while  the  first  one 
releases;  this  gives  the  reverse  speed.  The 
short  shaft  which  forms  the  central  por- 
tion of  the  jack  shaft  is  flexibly  connected 
to  the  ends  of  the  jack  shaft  to  allow  of 
this  slight  motion.  Either  friction  wheel 
may  be  moved  across  the  face  of  the  driv- 
ing disc,  thus  varying  the  speeds. 

The  four  cylinder  engine  is  hung  upon  a 
hollow  shaft  which  passes  through  the  cen- 
tre of  the  engine  case  at  right  angles  to  its 
length,  and  rests  in  sockets  fastened  to  each 
side  rail  of  the  frame.  The  engine  shaft  is 
then  supported  in  a  bearing  at  the  rear  on 
a  cross  frame,  which  gives  the  power  plant 
a  three  point  suspension. 

THE    CHICAGO    AUTOMOBILE     MANUFACTURING 
COMPANY 

display  at  their  stand  the  complete  touring 
car  and  the  chassis  of  their  new  steam  vehi- 


cle, which  possess  several  new  and  distinct- 
ive features. 

This  chassis,  which  they  equip  with  either 
a  touring  or  limousine  body,  has  a  114  inch 
wheel  base,  standard  tread,  and  34  inch 
wheels.  The  special  features  are  the  new 
types  of  springs  just  brought  out  by  the 
Garden  City  Spring  Company,  and  here  ex- 
hibited for  the  first  time,  their  new  gen- 
erator and  the  general  arrangement  of  parts. 

The  springs  are  sagged  low  on  each  side 
of  the  axle  and  curved  up  sharply  at  the 
ends.  No  shackles  are  necessary,  the  ten- 
dency being  for  the  axle  to  move  up  and 
down  without  disturbing  the  body. 

The  steel  coil  tube  generator  is  located  at 
the  front  of  the  car  under  a  hood,  the  front 
of  which  is  filled  by  a  vertical  flanged  tube 
condenser  of  special  construction.  An  alu- 
minum fan  draws  air  through  the  condenser 
and  forces  it  over  the  top  of  the  generator 
and  down  through  cuts  in  the  lower  part  of 
the  water  tank,  which  is  in  the  dash,  thus 
giving  a  down  draft  without  flues.  A  5  inch 
diameter  vertical  standpipe,  which  acts  as  a 
separator,  is  surrounded  by  five  horizontal 
coils  at  the  top,  which  are  connected  to 
each  other  by  overflows  and  by  six  hori- 
zontal coils  at  the  bottom,  each  of  which  is 
divided  into  four  units,  one  end  of  each  unit 
being  connected  to  the  lower  end  of  the 
standpipe  and  the  other  end  to  the  upper 
end  or  steam  space  from  which  the  steam 
is  carried  across  the  burner  for  superheat- 
ing and  to  the  engine. 

The  flow  of  water  into  the  generator  is 
regulated  by  a  bypass  back  to  the  tank  op- 
erated by  a  thermostat,  while  the  gasoline 
is  shut  off  by  the  steam  pressure  at  325 
pounds  acting  on  a  diaphragm  regulator  of 
the  floating  needle  valve  type,  in  which 
there  is  no  packing. 

The  engine  just  under  the  footboards  has 
four  single  acting  cylinders  set  two  on  each 
side  of  the  crank  case  and  at  45  degrees  to 
the  horizontal.  A  box  mounted  at  the  rear 
of  the  engine  on  the  same  pressed  steel  sub- 
frame  contains  the  change  gear,  giving  a  re- 
duction of  7  to  I  for  hills  and  mud,  and 
also  the  water  pumps  and  the  air  pump,  all 
operated  from  a  single  eccentric.  The  drive 
usually  used  is  direct  by  means  of  a  positive 
clutch  through  shaft  and  bevel  gears  with  a 
reduction  of  3  to  i. 

THE  SYNNESTVEDT  MACHINE  COMPANY, 

of  Pittsburg,  Pa.,  show  at  their  stand  their 
5  ton  electric  truck,  which  is  exhibited  here 
for  the  first  time.  The  drive  is  by  a  single 
motor  spring  suspended  from  the  channel 
steel  chassis  frame,  driving  by  side  chains 
to  the  rear  axle.  The  chain  used  is  the 
Morse  frictionless  rocker  joint,  and  the 
adjustment  is  maintained  by  radius  rods 
pivoted  to  the  rear  axle,  which  allow  the 
motor  and  sprockets  to  play  up  and  down. 
The  wheels  and  motor  run  on  Moffett 
roller  bearings.  The  standard  equipment 
is  forty  cells  of  Universal  21 B  battery, 
carried  under  the  middle  of  the  body.  The 
motor  is  of  the  ironclad  railway  type,  built 
by  the  manufacturers  themselves.  The  con- 
trol  is  patented,  and  consists  of  grouping 
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the  eight  field  windings  of  the  motor  in 
various  combinations,  instead  of  parallel- 
ing the  battery  cells.  By  this  system  the 
battery  is  connected  in  series  at  all  times 
and  all  cells  do  their  proportional  share 
of  the  work.  It  also  obviates  the  use  of 
any  external  resistance  for  any  position  of 
the  controller,  consequently  all  current 
drawn  from  the  battery  does  work  in  the 
motor,  and  none  of  it  is  used  up  in  heating 
external  resistances.  The  mechanical  fea- 
tures are  well  worked  out.  The  outboard 
end  of  the  motor  shaft  runs  in  a  bearing, 
so  that  the  pull  of  the  chain  comes  be- 
tween two  bearings  and  not  on  an  over- 
hanging shaft.  The  steering  is  through  a 
pinion  and  segment  which  operates  a  vertical 
shaft  at  the  front  of  the  vehicle.  This 
shaft  is  connected  at  its  lower  end  by  means 
of  a  lever  and  tie  rod  to  a  forwardly  pro- 
jecting steering  arm  on  the  knuckle.  The 
wheels  are  shod  with  6  inch  Firestone  tires 
in  front  and  7  inch  in  the  rear.  Two  brakes 
are  provided,  one  on  the  motor  shaft  and 
one  working  on  drums  on  the  rear  wheels, 
either  of  which  is  capable  of  holding  the 
wagon  with  full  load  on  a  lo  per  cent, 
grade,  it  is  claimed. 

THE   ADAMS   COMPANY, 

of  Dubuque,  la.,  show  five  models  of 
Adams-Farwell  cars,  two  being  continua- 
tions of  last  year's  models  and  three  are 
entirely  new.  One  is  the  40-50  horse 
power  tonneau  car  with  the  new  five  cyl- 
inder, 5x5  inch  stroke  engine,  and  the  other 
two  have  different  transmissions.  One  is 
an  extension  front  brougham.  This  car  can 
be  operated  from  either  inside  or  outside. 
The  other  is  a  convertible  brougham.  Noth- 
ing in  their  exhibit  is  specially  finished  for 
the  show,  all  the  cars  being  exhibited  with 
the  standard  finish.  The  five  cylinder  re- 
volving engine  is  located  under  the  rear 
seats,  and  is  primed  and  started  by  a  pull- 
up  lever  at  the  front  seat.  There  is  no 
starting  crank.  The  combined  brake  and 
clutch  lever  is  located  between  the  front 
seats,  and  the  steering  column  and  wheel 
can  be  swung  toward  the  centre,  out  of 
the  way  of  anyone  entering  the  car.  This 
also  allows  either  person  in  the  front 
scats  to  operate  the  car.  The  transmission 
has  two  expanding  band  clutches  which 
run  in  oil  and  allow  of  meshing  the  gears 
for  one  speed  before  the  other  speed  is 
thrown  out,  so  that  on  hills  there  is  no 
danger  of  missing  a  gear  shift  and  leav- 
ing the  car  helpless.  The  transmission 
case  is  of  manganese  bronze  and  forms  the 
support  for  the  engine  crank  shaft,  which 
is  stationary.  The  five  cylinders  re- 
volve around  the  centre  of  this  shaft. 
The  crank  pin  is  off  centre  by  half 
the  stroke,  and  the  pistons  and  connect- 
ing rods  rotate  around  this  as  a  centre, 
the  result  being  that  the  pistons  recip- 
rocate in  the  cylinders.  All  valves  are 
mechanically  operated  in  the  head,  and 
the  centrifugal  force  helps  to  keep  them 
tight  if  anything  and  does  not  affect  their 
"ing.  At  the  bottom  of  each  cylin- 
I  an  auxiliary  exhaust  opened  by  the 
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piston.  The  exhaust  is  directly  into  the 
air,  no  muffler  being  necessary  owing  to 
the  churning  effect  of  the  air  cooled  cyl- 
inders. The  speed  is  controlled  by  hold- 
ing the  valves  open  for  a  part  of  the  com- 
pression stroke.  A  special  timer  is  so  ar- 
ranged ,  that  not  only  the  timing  of  the 
spark  is  advanced  automatically  as  the  en- 
gine speed  increases,  but  also  the  length 
of  the  contact  is  increased.  The  spark  is 
not  hand  controlled. 

THE  SOULES   MOTOR  CAR  COMPANY, 

builders  of  light  commercial  trucks,  show 
two  models,  one  a  closed  delivery  wagon 
and  the  other  an  open  wagon  body  with  a 
removable  top.  All  are  fitted  with  two 
cylinder  opposed  engines  5J^x5,  rated  at 
22  horse  power.  The  two  speed  and  re- 
verse sliding  gear  transmisison  and  the 
self  contained  leather-to-metal  cone  clutch 
are  all  encased  and  bolted  to  the  engine, 
and  form  one  piece  supported  at  the  end 
of  each  cylinder  and  at  the  rear,  thus  hav- 
ing a  three  point  suspension.  The  drive 
is  by  shaft  through  one  universal  joint 
to  the  divided  rear  axle.  The  clutch  is 
of  new  design,  and  so  arranged  that  it  gives 
no  end  thrust  in  either  direction.  The 
timer  has  a  bearing  on  a  stationary  sleeve 
on  the  front  of  the  crank  case.  Two  small 
studs  project  from  the  case,  and  at  their 
ends  carry  a  piece  of  fibre  with  a  metal 
brush,  to  which  the  wires  are  attached. 
These  brushes  rub  on  brass  strips  set  into 
the  timer,  so  that  rotating  the  timer  does 
not  move  any  wires.  A  Hill  precision 
oiler  run  by  a  rod  from  the  end  of  the 
cam  shaft  supplies  oil  to  the  upper  side 
of  the  cylinders  and  to  the  crank  case 
and  bearings.  Thermal  circulation  is  used, 
and  two  fans  are  placed  one  on  each  side 
of  and  above  the  flywhel  just  back  of  the 
vertical  tube  radiator. 

THE   M'cREA    MOTOR   TRUCK    COMPANY, 

of  Cleveland,  show  only  their  2,800  pound 
standard  electric  delivery  wagon.  They 
build  all  sizes,  from  an  800  pound  light 
delivery  wagon  up  to  a  10  ton  truck.  They 
are  making  a  specialty  of  their  small  mod- 
els for  very  light  delivery  work.  One  is 
an  800  pound  wagon  with  single  Westing- 
house  motor,  and  the  other  a  1,500  pound 
with  two  motors,  with  single  reduction 
transmission  to  the  wheels,  thus  dispens- 
ing with  the  countershaft.  They  also  spe- 
cialize in  light  weight  trucks.  All  trucks 
over  2  tons  are  equipped  with  hardwood  or 
steel  tires. 

THE   H.    SARGENT   MICHAELS   COMPANY, 

of  Chicago,  exhibit  a  45  horse  power 
Clement-Bayard  and  a  modern  limousine 
body  trimmed  with  white  broadcloth  and 
fitted  with  air  cushions  and  all  the  newest 
French  devices. 

RALPH    TEMPLE, 

of  Chicago,  shows  the  De  Dietrich  and 
Panhard  cars;  also  the  chassis  of  the  40- 
50  horse  power  De  Dietrich,  which  won  the 
Pyrenees  Cup  in  France.  Several  new  fea- 
tures are  shown.  The  fan  is  supported  on 
a  vertical  post,  its  shaft  resting  on  a  heli- 
cal   spring    which    keeps    the    belt    always 
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tight.     The  aluminum  cone  clutch  has  i 
exhaust  fan  instead  of  spokes. 

THE  LOOK  ELECTRIC  COMPANY 

show  their  sparking  batteries,  which 
manufactured  in  three  types  and  of  any  suf 
to  order.  These  are  provided  with  lanj^ 
vents,  made  as  compact  as  possible, 
fitted  with  a  large  handle.  A  quarter  a^ 
cushion  packing  is  interposed  between 
rubber  cell  and  the  wood  case  to  prercol 
breaking  the  rubber  jar  and  to  pro\-i<H 
against  leakage.  This  batter>',  it  is  claimedl 
can  be  charged  quicker  than  any  battery 
the  market,  and  also  has  more  capacity  pti 
pound  of  weight,  which  on  a  gasoline  ma- 
chine means  increased  mileage.  The  pos.- 
tive  and  negative  terminals  arc  marked 
such  a  way  that  they  are  always  easily  rK* 
ognized  and  the  marks  will  not  rub  cC 
The  terminals  are  standard  thrcaded- 

THE  VENTILATED  CUSHION   COMPANY 

of  Chicago,  show  a  complete  line  of  ibei 
new  ventilated  cushions.  They  are  2:< 
ranged  with  long  springs,  and  also  s^or^ 
ones  which  take  the  weight  in  going 
sudden  bumps.  Air  is  admitted  thro«§:j 
holes  in  the  front,  but  cannot  go  out  agair, 
as  the  hole  is  covered  by  a  leather  whin 
acts  as  a  valve.  The  air  then  acts  as  4 
cushion,  but  is  continually  escaping  throus^j 
grommets  located  in  place  of  the  us- J 
buttons. 

(To  be  continued.) 


Exhibitors  in  the  Coliseum  and 
First  Regiment  Armory. 

Complete  Cars, 
coliseum. 
American   Motor  Car   Company,   Appcr 
son  Brothers  Auto  Company,  Aerocar  Cc«h 
pany.  Auburn  Auto  Company,  Austin  Am 
Co.,    Autocar    Co.,    Baker    Motor    Vdaci 
Co.,  the  Bartholomew  Co.,  Buick  Motor  Cia 
Co.,  Columbus  Buggy  Co..  Cadillac  Moi-:r 
Vehicle    Co.,    Corbin    Motor    Vehide   G , 
Chicago  Pneumatic  Tool  Co.,  Chicago  Aci 
Manufacturing   Co.,   Detroit   Auto   Vctedtr 
Co.,  Duryea  Power  Co.,  Dorris  Motor  Car 
Co.,  Electric  Vehicle  Co.,  Elmore  Manuit* 
turing  Co.,  H.  H.  Franklin  Manufacturs; 
Co.,  Ford  Motor  Co.,  Grout  Brothers  Atni 
Co.,  Harrison  Wagon  Co..  Ha\-nes  Autoo^^ 
bile  Co.,  Holsman  Auto  Co..  Jackson  Aut 
mobile  Co.,  T.  B.  Jeffery  &  Co.,  Knox  Ar  • 
Co.,  Locomobile  Co.  of  America,   MitcKJ 
Motor    Car    Co.,    Maxwell-Briscoc    Mota' 
Co.,  Mercedes  Importing  Co..  National  M^ 
tor   Vehicle   Co.,    Northern    Manufactcn:^ 
Co.,  Nordyke  &  Marmon  Co.,  Olds  Mo:-" 
Works,  Packard  Motor  Car  Co..   Pecrlc--: 
Motor  Car  Co.,  Geo.  N.  Pierce  Co..  Pi<r<^* 
Engine   Co.,    Pope    Motor   Car    Co.,   P*^' 
Manufacturing  Co.,  Premier  Motor  Mjci 
facturing  Co.,  Pungs-Finch  Auto  and  Ua^ 
Engine  Co.,  Reliance  Motor  Car  Co.,  Koy* 
Motor  Car  Co.,  F.  B.  Steams  Co..  J.  Sto 
ens  Arms  &  Tool  Co.,  St  Louis  Motor  Cix 
riage    Co.,    Studebaker    Auto    Co..    E.   K 
Thomas  Motor  Co.,  Tincher  Auto  Co..  V. 
hide    Equipment   Co.,   Walthara    i!amifx- 
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B-  Co.,  Wayne  Auto  Co.,  Welch  Motor 
-le  Co.,  Windsor  Auto  Co.,  Wl!ite  Sew- 
VTachine  Co.,  Winton  Motor  Carriage 
XVoods  Motor  Vehicle  Co. 

FIRST  REGIMENT  ARMORY. 

e     Adams  Co.,  Acme  Motor  Car  Co., 
Importing  Co.,  American  Locomotive 
►       Co.,    American    Motor    Truck    Co., 
or  &  Co.,  Buffalo  Electric  Carriage  Co., 
leye   Manufacturing  Co.,  C  H.  Blom- 
:i   Motor  Co.,  Berkshire  Automobile  Co., 
eland  Motor  Car  Co.,  John  L.  Dolson 
>rxs,  Daimler  Manufacturing  Co.,  Day- 
:Motor  Vehicle   Co.,    English    Daimler 
ICnight  &  Kilboume,  Kansas  City  Mo- 
lar Co.,  Logan  Construction  Co.,  Lozier 
>r     Co.,    Oscar   Lear   Automobile    Co., 
^.    Michaels  &  Co.,  Moon  Motor  Car 
IVIarion  Motor  Car  Co.,  Maxwell-Bris- 
Vlotor  Co.,  Moline  Automobile  Co.,  Mc- 
Motor  Truck  Co.,  Palais  de  I'Automo- 
Panhard  &  Levassor,  Reo  Motor  Car 
Rapid  Motor  Vehicle  Co.,  the  Rainier 
Synnestvedt    Machine    Co.,    Smith    & 
ley.  Inc.;  Soules  Motor  Car  Co.,  Ralph 
pie  Auto  Co.,  Western  Tool  Works. 


Accessories, 
oliseum  gallery  and  second  floor. 
xierican  Electrical  Novelty  and  Manu- 
aring  Co.,  Atwood  Manufacturing  Co., 
>coil  Co.,  Aurora  Automatic  Machinery 

Automobile  Supply  Co.,  Badger  Brass 
lufacturing  Co.,  Baldwin  Chain  and 
lufacturing  Co.,  Beckley-Ralston  Co. 
len  Auto  Transmission  Co.,  Brennan 
lufacturing  Co.,  S.  F.  Bowser  &  Co., 
;     Wm.   H.    Brown,    Brown-Lipe   Gear 

Byrne,  Kingston  &  Co.,  Cook  Railway 
3k  Appliance  Co.,  Chicago  Battery  60., 
tinental  Caoutchouc  Co.,  Consolidated 
lufacturing  Co.,    Cullman    Wheel    Co., 

Automobile  Supply  House,  Dayton 
;trical  Manufacturing  Co.,  R.  E.  Dietz 

Dayton  Folding  Tonneau  Co.,  Detroit 
or  Car  Supply  Co.,  Diamond  Chain  and 
lufacturing  Co.,  Diamond  Rubber  Co., 
sph  Dixon  Crucible  Co.,  Duff  Manufac- 
ng  Co.,  Westinghouse  Building;  Duplex 
.  Co.,  Edmunds  &  Jones  Manufacturing 

Excelsior  Supply  Co.,  F.  M.  S.  Cycle 
lufacturing  Co.,  Firestone  Tire  and 
►ber  Co.,  Fisk  Rubber  Co.,  Gaulois  Tire 

G  &  J  Tire  Co.,  B.  F.  Goodrich  Co., 
riel  Horn  Manufacturing  Co.,  Goodyear 
2  and  Rubber  Co.,  Gray  &  Davis,  the  R. 
tiardy  Co,  A.  W.  Harris  Oil  Co,  Hart- 
1  Rubber  Works  Co.,  Hartford  Suspen- 
i  Co.,  Hendee  Manufacturing  Co.,  Hine- 
tt  Manufacturing  Co.,  Hyatt  Roller 
ring  Co.,  Imperial  Brass  Manufacturing 
,  International  A.  &  V.  Tire  Co.,  Jones 
edometer,  Knoblock-Heideman  Manu- 
niring  Co.,  Limousine  Carriage  Manu- 
iuring  Co.,  London  Auto  Supply  Co., 
ig  Manufacturing  Co.,  Madison-Kipp 
>ricator  Co.,  Midvale  Steel  Co.,  Morgan 
bright,  Manhattan  Storage  Co.,  Motor 
•  Equipment  Co.,  McCord  &  Co.,  Mc- 
han  Odometer  and  Manufacturing  Co., 
tsinger  Device   Manufacturing  Co.,  Na- 


tional Carbon  Co.,  N.  Y.  &  N.  J.  Lubri- 
cants   Co.,    North   Chicago    Machine     Co., 
Oliver     Manufacturing      Co.,      Pantasote 
Leather    Co.,    Pennsylvania    Rubber    Co., 
Pneumatic  Tire  Protector  Co,  Prest-o-Lite 
Co.,  Railway  Appliance  Co,  Remy  Electric 
Co.,     Rose    Manufacturing    Co.,     Samson 
Leather  Tire  Co.,  Shelby  Steel  Tube  Co., 
Sherwin-Williams    Co.,     C.    F.     Splitdorf, 
Umbrella  Co.,  Spicer  Universal  Joint  Man- 
ufacturing Co.,    Standard    Carriage    Lamp 
Co,   Standard   Oil    Co.,    Standard    Roller 
Bearing  Co.,  Steel  Ball  Co.,  Schwarz  Wheel 
Co.,  Swinehart  Qincher  Tire  and  Rubber 
Co.,    Timken     Roller    Bearing   Axle     Co., 
Tokheim     Manufacturing     Co.,     Universal 
Electric  Storage  Battery  Co.,  Valentine  & 
Co.,  Veeder  Manufacturing  Co.,  Vesta  Ac- 
cumulator Co.,  Volta  Battery  Co.,  Warner 
Gear    Co.,    Warner    Instrument    Co.,    the 
Webb    Co.,    Webster    Manufacturing    Co., 
Wheeler  Manufacturing  Co.,  Weed   Chain 
Tire  Grip  Co.,  Whiteley  Steel  Co.,  Whitney 
Manufacturing  Co.,  Wray  Pump  and  Reg- 
ister Co.,  Adams  &  Elting  Co.,  American 
Lamp    Co.,    Auto.    Accessories    Manufac- 
turing Co.,  Eugene  Amsteiri,   Baker  Gear 
Co.,  Bethlehem  Steel  Co.,  the  Wm.  Cramp 
&  Sons  Co.,  Culver  Novelty  Co.,  Electric 
Rubber    Co.,   Gearless    Transmission    Co. 
Hancock  Manufacturing  Co.,  Heinze  Elec- 
tric Co.,  Hensel  Storage  Battery  Co.,  the 
Hotchkin     Anti-Jolt     Device,     Hutchinson 
Electric  Horn  Co.,  Hicks  Speed  Indicator 
Co.,    Kinsey   Manufacturing   Co.,    Lang  & 
Lyon,  Look  Electric  Co.,  Milwaukee  Rub- 
1)er  Works  Co.,   Michelin    Tire  American 
Agency,  Thomas  Prosser  &  Son,  P.  Reilly 
&  Son,  Speed  Changing  Pulley  Co.,  Teel 
Manufacturing  Co.,   Inc.;   Turner  &  Fish, 
Tritt  Electric  Co.,  Ventilated  Cushion  Co., 
Way  Muffler  Co. 


Securing  a  Patent  in  Mexico. 

To  procure  a  patent  in  Mexico  the  party 
making  application  (unless  present  in  per- 
son) must  furnish  his  representative  with  a 
letter  of  authority  (carta-poder)  in  Span- 
ish, signed  by  himself  or  herself  in  presence 
of  two  witnesses.  Ordinarily  legalization  by 
a  Mexican  consul  is  not  required.  It  must 
be  borne  in  mind  that  one  carta-poder  will 
not  answer  for  several  applications,  as  each 
application  for  either  patent  or  trademark 
must  be  accompanied  by  a  separate  carta- 
poder.  This  must  be  accompanied  by  a  full 
and  complete  description,  and  claims  of  and 
for  the  invention.  If  they  are  sent  in  Span- 
ish ready  for  filing  they  must  be  triplicate, 
on  clear  white  paper  330  by  215  mm.  (ap- 
proximately 13  by  181/2  English  inches), 
written  with  typewriter  on  one  side  only  of 
the  paper,  leaving  on  each  sheet  a  left  hand 
margin  of  one-fourth  the  width  of  the  pa- 
per. Of  course  if  they  are  not  sent  in  Span- 
ish the  local  representative  attends  to  all 
the  details,  which  is  by  far  the  better  way. 
He  should  be  furnished  with  full  names, 
profession^  citizenship  and  residence  of  ap- 
plicant.— Consular  Reports. 
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Petition  Against  Proposed  German 
Automobile  Tax. 

The  German  Reichstag  is  at  present  dis- 
cussing a  tax  on  automobiles,  which  is  be- 
ing strenuously  opposed  by  the  automobile 
interests,  trade  and  users'  organizations 
alike.  As  propositions  for  taxing  automo- 
biles are  also  "in  the  air"  in  this  cotmtry 
at  the  present  moment,  we  believe  the  argu- 
ments advancecj  against  the  proposed  tax  in 
a  petition  addressed  to  the  Reichstag  jointly 
by  the  "Imperial"  Automobile  Club,  the 
Automobile  Technical  Association,  the  Ger- 
man Automobile  Association,  the  German 
Motor  Cyclists'  Association  and  the  Ger- 
man Automobile  Manufacturers*  Associa- 
tion, will  be  of  interest  to  our  readers.  A 
translation  of  the  petition  follows: 

"The  undersigned  humbly  request  that 
the  exalted  Reichstag  do  not  grant  its  ap- 
proval of  the  change  in  the  Imperial  tax 
law  of  July  14,  1900,  regarding  the  taxing 
of  automobiles,  which  has  been  submitted 
to  it  for  consideration;  gather  information 
on  the  proportion  of  pleasure  vehicles  to 
vehicles  used  for  practical  purposes,  and 
obtain  the  opinion  of  experts. 

"Recognized  by  few  and  mistrusted  by 
many,  a  revolution  is  taking  place  in  our 
methods  of  transportation  which  as  a  civil- 
izing factor  does  not  yield  in  importance  to 
the  remarkable  technical  accomplishments 
of  the  past  few  decades:  the  substitution 
of  mechanical  for  animal  motive  power 
for  road  locomotion.  This  transformation 
is  progressing  everywhere  and  in  sharp 
competition  in  the  markets  of  the  world. 
It  will  depend  upon  the  wise  provisions  of 
the  governments  and  the  comprehending 
consideration  of  the  legislative  bodies 
whether  (Germany  shall  assume  a  leading 
position  in  automobile  engineering  or  be 
definitely  relegated  to  second  or  third 
place  in  a  branch  of  industry  which  is 
also  of  the  utmost  importance  in  connec- 
tion with  the  national  defense,  as  even  now, 
in  case  of  a  mobilization,  2,000  automobiles 
could  be  requisitioned. 

"German  inventors  have  created  the  auto- 
mobile, and  yet  have  we  been  far  surpassed 
in  this  industry  by  France,  as  the  following 
figures  will  show.  (Here  follow  tabulated 
figures  of  German  and  French  automobile 
imports  and  exports  which  have  already 
been  published  in  The  Horseless  Age.) 

"These  figures  show  first  of  all  the  rapid 
growth  of  the  automobile  industry  during 
the  past  two  years.  But  it  is  also  seen  at 
once,  in  a  comparison  with  the  taxes  im- 
posed in  France,  that  Germany,  where  the 
5  horse  power  vehicle,  for  instance,  is  to  be 
taxed  two  and  one-half  times  as  high  as  in 
France,  has  only  one-fifth  the  foreign  auto- 
mobile trade  of  the  latter  country. 
"From  the  weights  and  values  of  automo- 
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biles  imported  into  Germany  from  1902  to 
1904,  inclusive,  it  is  seen  that  the  average 
value  was  almost  continually  9  marks  per 
kilogram  (about  $1  per  pound),  which  will 
probably  remain  the  same  for  1905  and 
1906.  But  as,  since  1902,  automobiles  have 
been  continuously  lightened  in  weight  and 
become  more  refined  in  design,  and  the 
price  per  unit  of  weight  has  not  increased, 
but  remained  the  same,  it  follows  that  we 
are  approaching  constantly  toward  lower 
average  prices.  This  becomes  even  more 
■evident  when  it  is  considered  that  a  por- 
tion of  the  cars  in  1904  and  1905  repre- 
sented a  value  per  kilogram  of  15  to  20 
marks,  whereas  in  1902  the  price  per  kilo- 
gram of  the  most  expensive  vehicles  was 
hardly  more  than  13  to  14  marks.  Conse- 
quently, as  the  average  of  9  marks  has  re- 
mained unchanged,  it  follows  that  a  very 
considerable  number  of  vehicles  were  pro- 
duced at  an  average  price  of  less  than  9 
marks  per  kilogram. 

"We  are  approaching  the  era  of  the  low 
priced  vehicle,  i.  e.,  the  automobile  in  the 
design  of  which  everything  that  smacks 
of  luxury  is  avoided;  in  which  all  dead 
weight  which  tends  to  greater  comfort  in 
driving,  but  which  at  the  same  time  in- 
creases the  first  cost  and  maintenance,  is 
eliminated,  and  which  is  designed  through- 
out with  a  view  to  making  its  first  cost  as 
well  as  its  running  expense  so  low  as  to 
render  it  accessible  to  the  middle  class. 

"The  question  whether  taxes  on  articles 
of  luxury  are  justifiable  from  the  standpoint 
of  the  political  economist  will  not  be  dis- 
cussed here.  A  luxury  tax  on  automo- 
biles for  personal  transportation  must, 
however,  be  considered  as  irrational.  Only 
a  small  proportion  of  automobiles  serves 
for  purposes  of  sport  and  of  luxury,  and 
the  use  of  the  great  majority  of  cars  is 
closely  connected  with  attention  to  profes- 
sional duties.  The  farmer  and  the  manu- 
facturer, the  physician  and  the  lawyer,  the 
merchant  and  the  tradesman,  all  are  placing 
low  priced  automobiles  in  the  service  of 
their  calling.  How  important  a  place  is  oc- 
cupied by  the  low  priced  vehicle  today  may 
be  judged  from  the  following  figures: 

"There  were  occupied  in  the  manufacture 
of  vehicles  under  10  horse  power  and  sell- 
ing at  a  price  below  4,000  marks  (about 
$1,000)  in  1904,  six,  and  in  1905  twenty- 
seven  manufacturers,  while  in  1906,  accord- 
ing to  privately  gathered  figures,  sixty  Ger- 
man factories  will  occupy  themselves  with 
the  construction  or  the  study  of  the  low 
priced  automobile.  Untold  millions  had  to 
be  invested  in  experiments  before  it  became 
possible  to  reduce  the  operating  cost  of  the 
small  vehicle  even  100  marks  per  annum, 
and  these  millions  will  be  lost  if  the  oper- 
ating cost  which  is  thus  saved  should  now 
be  replaced  with  a  tax. 

"According  to  the  reasons  advanced  for 

the   automobile  tax  it  is   to  be  a   tax   on 

luxury,    and    with    this    designation    of    a 

luxury  tax  the  bill  is  to  achieve  popularity. 

motor   car.   however,   does   not   serve 

?5  of  luxury,  but  the  modern  demand 


THE  HORSELESS  AGE, 

for  a  more  rapid  annihilation  of  space  and 
time  [time!— Ed.].  We  are  living  in  the 
age  of  traffic.  The  century  of  wireless 
telegraphy,  of  high  speed  railroads  and  of 
motor  cars  sees  new  traffic  in  all  territories 
and  on  all  roads.  As  once  the  steam  car 
on  iron  rails  began  to  supersede  the  mail 
coach  of  the  good  olden  times,  so  the  motor 
car  independent  of  iron  tracks  will  and 
must  take  the  place  of  the  older  methods  of 
transportation,  often  very  limited  in  their 
possibilities. 

"Tn  Germany  a  mightily  developing  auto- 
mobile industry  justifies  even  now  the 
greatest  expectations ;  the  automobile  move- 
ment is  gaining  devotees  in  all  circles.  The 
very  large  attendance  at  the  exhibitions  and 
the  participation  in  the  trade  events  dem- 
onstrate that  the  object  in  view,  viz.,  to 
develop  a  commercial  car  for  general  ap- 
plication, is  being  recognized  by  constantly 
greater  classes  of  the  general  public;  nui- 
sances in  the  operation  of  the  new  class  of 
vehicles  are  gradually  disappearing,  in  con- 
sequence of  rational  regulations  issued  by 
the  proper  authorities  who  proceeded  in  co- 
operation with  experts.  But  now  that  the 
success  of  years  of  effort  is  beginning  to 
receive  its  reward,  anti-automobile  legisla- 
tion threatens  to  set  in  in  a  manner  that 
must  destroy  a  well  promising  seed.  The 
automobile  tax  bill  itself,  as  well  as  the 
views  laid  down  in  its  justification,  are 
detrimental  to  the  automobile  industry  and 
to  the  application  of  power  wagons;  the 
bill  because  it  is  ahead  of  the  times,  to  say 
the  least,  and  the  justification  because  it  is  . 
illogical  and  designed  to  spread  false  no- 
tions with  regard  to  the  automobile  move- 
ment. 

"Germany  is  not  a  land  of  luxury,  and 
the  comments  on  the  law,  in  so  far  as  they 
are  based  on  a  comparison  with  the  French 
figures,  are  erroneous.  At  the  time  when 
France  put  a  tax  upon  automobiles  run- 
ning upon  its  system  of  highways  (that 
are  free  from  tolls)  there  was  already  a 
general  vehicle  tax  in  effect.  In  our  cotm- 
try  all  horse  vehicles  are  left  tax  free,  and 
an  exception  law  is  passed  for  the  passen- 
ger motor  car  which  is  unconcernedly  desig- 
nated a  vehicle  de  luxe.  The  moral  effect 
of  such  a  view  is  equally  damaging  as  the 
financial  burden. 

"The  taxing  of  reserve  vehicles  is  also  a 
mistake.  The  commercial  vehicle,  the  reg- 
ular use  of  which  is  demanded  by  im- 
portant interests,  requires  the  provision  of 
a  reserve  vehicle,  and  to  put  an  extra  tax 
upon  this  reserve  car  is  unfair.  Even  the 
sportsman  would  try  to  get  along  with  a 
minimum  number  of  taxed  vehicles,  and 
would  thereby  reduce  the  demand  for  cars 
to  the  disadvantage  of  the  industry. 

"We  would  add,  finally,  that  a  tax  based 
upon  horse  power  would  be  unfair,  because 
not  the  horse  power  but  the  price  determines 
whether  a  car  is  a  vehicle  de  luxe.  We 
would  mention  that  an  electrically  propelled 
city  vehicle  of  3  horse  power  with  its  ele- 
gant body  work  costs  as  high  as  20,000 
marks,  whereas  the  8  or  12  horse  power  car 
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of  a  country  doctor  would  hardly  0x4 
6,000  marks,  and  in  many  cases  to  cvec 
and  yet  the  first  vehicle  would  be  liaik 
tax  of  only  100  marks,  and  the  bm$ 
wagon  of  the  country  doctor  to  450  nu^ 
"We  would  further  point  out  that  tk: 
will  not  be  profitable,  as  it  will  d^tn^ 
industry  and  will  not  bring  the  stat 
appreciable   gain.     According    to   stm 
compiled  by  the  Imperial  Automobile  i 
our  seven  largest  manufacturers,  duro; 
year  1905,  produced  together  only  2^ 
hides.     Of  these  1,421   were  exported 
only  1,205  cars  remained  in  Germam- 
cording  to  a  reliable  estimate  the  total 
duction  of  all  the  other  factories  was « 
to  about  half  that  of  the  above,  whid:  i 
an  aggregate  of  1,800  cars  made  and 
in  Germany  in  1905. 

"However  much  these  figures  may  pro 
for  the  future,  for  the  present  they,  k 
nection  with  the  above  quoted  impon 
ures  for  the  past  few  years,  indicate  ibj 
trade  estimate  of  a  maximum  of  >cni 
6,000  automobiles  in  use  in  Germarj 
about  correct.  This  figure  is  also  in  bar: 
with  the  statement  made  above,  that  a 
of  a  mobilization,  of  the  army  the  aotbc: 
would  be  able  to  requisition  only 
hides  of  more  than  8  horse  power, 
remainder  of  approximatdy  4,000  ^ci 
is  made  up  of  low  priced  and  low 
cars.  The  amount  of  the  tax  migs: 
be  estimated  as  follows: 
4,000  cars,  each  150  marks. .  6oov000  s 
2,000  cars,  each  100  marks. .  2a>,ooo  : 
80,000  horse  power,  each  5 
marks 400,000  n 


Total  1,200/300  c 

"Even  under  the  most  unfavorable  soi 
tions,  and  on  the  basis  of  the  now  prr<p 
tax,  there  would  be  at  least  25  per 
these  vehicles  entirely  tax  free,  Tht 
amount  raised  by  the  tax  could,  thrrri 
be  estimated  at  900,000  marks.  Of  th? 
a  considerable  portion  would  be  men 
for  the  organization  of  tax  collectioa 

"On  the  other  hand  it  would  hardh  *» 
roneous  to  assume  that  each  of  tlK  ' 
factories  which  are  at  present  engaged  - 
introduction  of  the  low  priced  vebos 
made  an  expenditure  of  from  iocmb 
150,000  marks  for  works  and  eqcr: 
consequently,  in  contrast  to  the  mn 
gain  of  the  State,  which  could  har^^ 
ceed  a  half  million,  there  would  \k 
loss  to  the  industry  of  6,000,000  to  acrt 
"In  the  foregoing  we  have  coonuei 
selves  to  presenting  general  views.  V 
harboring  the  expectation  that  the  «\^ 
Reichstag  will  not  disdain  to  listen 
arguments,  and  will  favorably  con<:i" 
propositions  mentioned  at  the  begrr 
this  petition." 


A  proposal  to  provide  two  nii<  ' 
for  the  carriage  of  samples  of  tea  tr.- 
sale  tea  warehouse  at  Garden  Rea^* 
cutta,  to  the  distributing  centre  in  l 
has  been  approved  by   the    Port  G 
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Jointed  Connecting  Rod. 

new  design  of  connecting  rod,  the  idea 
Ln  English  inventor,  is  illustrated  here- 
I.  It  will  be  seen  that  the  rod  is  pro- 
d  with  a  hinged  joint  near  the  crank 
r  the  axis  of  the  hinge*  being  at  right 
les  to  the  plane  through  the  two  bcar- 
i    of  the  connecting  rod.    The  object  of 

inventor  is  obvious.  It  is  practically 
ossible  to  get  the  cylinders  absolutely 
^endicular  to  the  crank  shaft,  and  in 
sequence  there  is  considerable  friction 
tHe  connecting  rod  bearings  at  certain 
nts  in  the  crank  revolution.  This  fric- 
1  is,  of  course,  obviated  by  the  intro- 
tion  of  a  pivot  joint  in  the  rod.  The 
It,   however,  adds  to  the  complication  of 

motor,   and   would  appear  to   weaken 

rod,  so  probably  most  manufacturers 
1  think  it  preferable  to  use  a  simple, 
i-piece  rod  and  try  to  get  the  wrist  pins 
nearly  in  line  with  the  crank  shaft  as 
»sible. 


fim\)>Nm 


The  Evrard  Pinch  Wrench. 

This  is  a  simple  little  tool  marketed  by  a 
ench  manufacturer  for  removing  spark 
igs  from  cylinders  while  the  motor  is  in 
eration.  It  is  stated  that  when  the  mo- 
ist removes  a  plug  from  the  engine, 
len   it  is  practically  unscrewed,  he  grasps 


t  !   I  i  '■! 
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Novel  Spark   Plug  Wrench. 

with  the  fingers  in  order  to  pre- 
nt  it  from  dropping  to  the  ground  ami 
eaking.  In  the  majority  of  instances  he 
ill  find  it  too  hot  to  hold  and  let  it  drop 
lyhow,  with  the  consequence  that  it  is 
equently  broken.  It  is  to  obviate  this 
ouble  that  the  "pinch  wrench"  is  designed, 
n  top  of  the  spanner  is  secured  a  heavy 
ire  spring,  which  grasps  the  hexagon 
)rtion  of  the  plug  and  holds  it  firmly  after 
le  plug  has  been  completely  unscrewed,  so 
lat  it  cannot  be  dropped  and  damaged. 


A  correspondent  in  the  Automobile  Club 
jurnal  relates  the  following  comic  inci- 
ent:  "I  was  in  Abingdon  on  Saturday  with 
25-30  hor«^e  i)Ower  car,  and  as  it  had  been 
During  had  with  rain  for  some  hours,  I 
sked  the  ostler — a  Frenchman,  by  the  way 
-to  wash  tlie  car.  We  had  been  seated  at 
mch  for  soinq  ten  minutes  or  so,  when 
lie  ostler  came  rushing  into  the  coffee 
00m,  ghastly  white  and  too  excited  to  re- 
love  hi«;  cap,  shouting  'The  moto  has 
one!  The  moto  has  gone!'  Thunder- 
truck  to  think   that   some  one  had   stolen 


;  I 


A  novel  application  of  the  motor  bus  was 
tried  in  London  on  January  24  by  the  man- 
agement of  the  Palace  Theatre,  with  a  view 
to  expediting  Miss  Kate  Cutler's  double 
journey  and  double  change  of  costume  nec- 
essitated by  her  appearance  both  in  "The 
Spring  Chicken"  at  the  Gaiety  and  in  "Hero 
and  Heroine"  at  the  Palace.  A  Vanguard 
motor  omnibus  was  fitted  up  completely  as 
a  dressing  room.  The  whole  of  the  inside 
was  draped  with  pink  and  white  chintz, 
and  a  dressing  table  and  mirror,  with  elec- 
tric lamps,  fixed.  Miss  Cutler  had  exactly 
forty-five  minutes  to  spare  from  "The 
Spring  Chicken,"  and  in  that  short  interval 
she  appeared  in  an  entirely  diflferent  cos- 
tume at  the  Palace  Theatre. 
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A  Jointed  Connecting  Rod. 

the  car,  I  rushed  out  to  find  the  engine  run- 
ning, as  in  cleaning  the  dashboard  he  had 
switched  on  the  current  unwittingly." 


On  the  suggestion  of  the  touring  com- 
mittee, the  executive  committee  of  the  Au- 
tomobile Club  of  France  imposed  the  fol- 
lowing penalties  upon  contestants  in  the 
recent  voiturette  trials  for  misleading  ad- 
vertisements referring  to  the  results  of 
these  trials:  1,000  francs  fine  and  six 
months'  suspension  of  the  Lacoste  &  Batt- 
mann  firm;  loo  francs  fine  for  the  Vulpes 
firm,  and  100  francs  fine  for  De  Dion, 
Bouton  &  Cie. 


British  Foreign  Automobile  Trade. 

The  Automotor  Journal  publishes  figures 
of  automobile  imports  and  exports  to  and 
from  Great  Britain  for  the  past  four  years, 
from  which  we  extract  the  following: 


Austrian  Anti-Dust  Society. 

Consul  General  Rublee,  of  Vienna,  sends 
the  information  that  a  society  has  been  or- 
ganized in  Vienna,  having  for  its  object  the 
abatement  of  the  dust  nuisance  on  streets 
and  public  highways.  It  has  a  large  mem- 
bership, including  men  of  prominence  in 
scientific,  professional  and  business  circles, 
and  it  is  hoped  by  thorough  study  and 
experiment  to  arrive  at  some  practical 
means  of  accomplishing  the  object  aimed 
at  The  society  has  completed  its  organiza- 
tion and  will  hold  a  series  of  public  meet- 
ings in  Vienna,  at  which  papers  are  to  be 
read  by  university  professors  and  other 
competent  authorities  possessing  special 
knowledge  on  the  dust  question.  These  dis- 
cussions will  be  followed  by  practical  experi- 
ments at  Vienna  and  other  parts  of  Austria. 
The  Vienna  engineering  department  has 
placed  all  its  resources  at  the  disposal  of  the 
society  in  order  to  facilitate  practical  tests, 
and  similar  offers  have  been  made  by  other 
municipal  and  provincial  bodies. 


1902 
1903 


1904 
1905 


1902 
1903 


1904 
1905 


1902 
1903 


1904 
1905 


Imports. 

No.  of  Cars 
and  Motor  Cycles. 

3747 
6,134 


No.  of  Cars. 
..      5.378 
. .      5,622 


Value. 
£2,080,371 
2,438,002 


Parts 
Value. 

^343.569 
929,121 


Exports. 

No.  of  Cars 
and  Motor  Cycles. 

415 
955 


Value. 
^2,229 
1,714,166 

No.  of 
Motor  Cycles. 

979 
1,700 


Value. 

^155.340 

285.669 


Value. 

i30,855 

55,788 


Parts  No.  of 

No.  of  Cars.             Value.                      Value.  Motor  Cycles. 

703                  £241,708                £80,258  771 

•      1,079                    376.853                 I25361  695 

Foreign  and  Colonial  Re-exportation. 

No.  of  Cars 

and  Motor  Cycles.  Value. 

183  £52,714 

382  126,659 


Value. 
i3I,II7 
23,867 


No.  of  Cars. 
406 
612 


Parts  No.  of 

V^alue.  Value.  Motor  Cycles. 

£168,257  £27,523  87 

285,527  53,587  100 


Value. 
i2,749 
3,189 


Parts  Value. 

£110,836 

274,387 

Parts 

Value. 

£16,872 

24,05s 


Parts  Value. 

£16,803 

58.148 

Parts 
Value. 

i7,294 

17,447 


Parts  Value. 
^5,161 
16,249 

Parts 
Value. 
£1,216 

1,513 
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Three  Bills  in  Ohio. 

Columbus,  Ohio.— The  Ohio  Legislature 
now  have  under  consideration  three  bills  re- 
lating to  automobiles.  One  providing  for 
the  oiling  of  roads  by  city  councils ;  another, 
the  registration  of  automobiles  with  county 
auditors  and  the  payment  of  a  fee  of  $5  an- 
nually, and  the  third,  the  filing  with  the 
Secretary  of  State  the  owners  name,  de- 
scription of  car,  factory  number,  style,  mo- 
tive power,  etc.,  for  which  a  fee  of  $2  is  to 
be  paid.  According  to  this  bill  every  vehi- 
cle shall  be  numbered  by  the  Secretary  of 
State,  who  shall  deliver  a  2  inch  circular  tag 
bearing  the  words  "Registered  Motor  Vehi- 
cle, No. ."    Transfers  or  sales  shall  be 

reported  to  the  Secretary  of  State  within  ten 
days,  and  all  numbers  assigned  by  him  shall 
be  displayed  on  the  rear  of  the  car.  The 
Legislature  recently  passed  one  bill  allowing 
country  commissioners  to  oil  roads,  and  an- 
other permitting  the  employment  of  convicts 
on  public  roads. 


An  Iowa  Motor  Bill. 

Des  Moines,  la.— Representative  OffiU 
introduced  a  bill  in  the  House  last  week 
providing  for  a  speed  limit  outside  of  cities 
of  16  miles  per  hour,  and  in  closely  built  up 
cities  or  towns  8  miles  an  hour.  The  bill 
also  adds,  "Any  person  operating  a  motor 
vehicle  shall,  upon  approaching  a  person  or 
persons  riding  or  driving  horses  in  an  op- 
posite direction,  bring  said  vehicle  to  a  stop 
not  less  than  100  feet  from  said  person  and 
cause  his  vehicle  to  remain  stationary,  and 
the  operator  of  the  motor  car  shall  alight 
and  remain  standing  beside  said  motor  ve- 
hicle, and  shall  hold  himself  in  readiness 
to  render  necessary  assistance  to  the  per- 
son or  persons  Viding  or  driving  horses  or 
other  animals  in  so  passing." 


Contract  in   Restraint  of  Trade. 

Milwaukee,  Wis.— Judge  Sanborn,  in 
the  suit  of  the  Rubber  Tire  Wheel  Com- 
pany of  Ohio  vs.  the  Milwaukee  Rubber 
Works  Company,  held  in  his  decision  that 
the  former  firm  could  not  collect  royalties 
amounting  to  $2,517  from  the  Milwaukee 
concern.  While  not  denying  the  owner  of 
a  patent  the  right  to  do  as  he  pleases  with 
his  property,  selling  it  to  whom  he  elects, 
and  at  such  price  as  meets  his  convenience, 
the  judge  held  that  the  owners  of  a  patent 
or  the  licensees  have  no  right  to  create  a 
fund  for  crushing  interstate  commerce.  The 
Milwaukee  Company  averred  that  the  con- 
tracts were  illegal  and  in  restraint  of  trade, 
and  that  prices  had  been  raised  above  the 
legitimate  market  prices  and  the  amount  of 
manufacturing  restricted. 
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Trenton,  N.  J.— Senator  Jackson  of  Mid- 
dlesex County  has  introduced  a  bill  into 
the  Legislature  which  limits  the  age  of 
drivers  to  eighteen  years;  the  weights  of 
loaded  machines  to  20,000  pounds ;  the  speed 
to  20  miles  per  hour ;  the  tread  to  62  inches, 
and  the  body  to  7  feet  in  width.  It  also 
provides  for  lights  at  night,  large  numbers 
for  the  front  and  rear,  permits  municipali- 
ties to  limit  the  speed  to  6  miles  per  hour, 
and  provides  fines  and  imprisonment  for 
violation. 

Chicago,  111. — The  Automobile  Supply 
Company  on  February  2  filed  a  creditor's 
bill  in  the  Superior  Court  against  the  Yale 
Automobile  Company,  asking  that  the  de- 
fendant company  be  dissolved  and  its  assets 
sold  for  the  benefit  of  its  creditors.  Thp 
Supply  Company's  claims  amount  to  $280. 
The  Kirk  Manufacturing  Company,  also  a 
complainant,  asks  for  $707.  It  is  alleged 
that  the  Yale  Company  is  owned  and  con- 
trolled by  Wm.  W.  Tarr,  who  is  also  made 
a  defendant. 

Chicago,  111. — ^After  the  city  building  de- 
partment refused  a  permit  for  the  erection 
of  a  garage  at  4711  Forrestville  avenue,  it 
was  recently  found  that  the  structure  has 
been  built  under  the  guise  of  a  warehouse, 
and  is  now  being  used  for  storing  automo- 
biles. Acting  Deputy  Commissioner  of 
Buildings  Andrew  M.  Hughes  issued  an  or- 
der notifying  Simon  Lederer,  the  pro- 
prietor, that  unless  owners  of  the  adjoin- 
ing properties  consent  to  this  use,  as  is  re- 
quired by  city  ordinances,  and  changes  in 
the  structure  are  made,  the  police  will  be 
ordered  to  close  it. 


New  Incorporations. 

The  Commercial  Automobile  and  Supply 
Company,  Alexandria,  Tenn. — Capital,  $20,- 
000. 

Mexican  Automobile  Manufacturing 
Company,  New  York  City. — Capital,  $100,- 
000. 

Southern  California  Motor  Car  Company, 
Los  Angeles,  Cal. — Capital,  $50,000.  Di- 
rectors, J.  E.  Paul,  J.  J.  Paul  and  C.  W. 
Harshey. 

Northern  Automobile  Agency,  Boston, 
Mass. — Capital,  $10,000.  Incorporators, 
Chas.  Haigh,  David  A.  Sausser  and  Louis 
H.  Butterworth. 

Stenhart,  Gensen  Automobile  Company, 
Joliet,  111. — To  deal  in  and  rent  automobiles. 
Incorporators,  E.  W.  Stenhart,  F.  Jensen 
and  W.  H.  Whitemore. 

Cullman  Wheel  Company,  Chicago,  111. — 
To  manufacture  automobile  parts  and  appli- 
ances. Capital,  $15,000.  Incorporators,  A.  A. 
Worsley,  N.  H.  Hanchette  and  J.  H.  Whit- 
field. 

The  Interstate  Automobile  Clearing 
Company,  New  York  City. — To  deal  in  mo- 
tor vehicles.  Capital,  $50,000.  Incorpora- 
tors, Chas.  A.  Wardle,  Wm.  E.  Metzger 
and  Giles  H.  Stillwell. 

The  Motor  Component  Manufacturing 
Company,  Des  Moines,  la. — To  manufac- 
ture and  sell  automobile  fixtures.  Capital, 
$30,000.     Incorporators.  B.   S.  Walker,  W. 


VoL  17.  No.  fc 

H.  Ditto,  G.  C.  Hubbell,  H.  G.  Gutr,  I 
McCutcheon  and  F.  C.  HubbelL 

American  Motor  Truck  Company,  L^i^ 
port,  N.  Y.— To  manufacture  motor  v^ 
cles.  Capital,  $10,000.  Directors.  H.  J.  Bi 
cock,  Robert  H^l,  Chas.  R.  Bishop.  Bd 
W.  Hall  and  Henry  C.  Eddy. 

Standard  Garage  Company,  Buffalo,  K  T 
— ^To  manufacture  and  deal  in  autonKibih 
Capital,  $10,000.  Incorporators.  Louis ' 
Gertsch,  Wm.  C.  Schultzc.  John  G  ^ 
Knoll,  Grosvenor  R.  Trowbridge  and  Htn 
M.  Kraft. 

Mount  Vernon  Motor  Company.  Bai 
more,  Md.— To  buy,  sell,  exchange  2xA  * 
pair  automobiles.  Capital.  $5,ooa  be* 
porators,  Wm.  A.  Fisher,  Jr.,  Jess<  R:gi 
Thos.  C.  Goodwin,  C.  W.  Pope^and  Alyr* 
R.  Riggs. 


Club  Notes. 

LOUISVILLE  A.   C. 

The  club  has  been  formed  latd.  : 
maintain  the  rights  of  automobile  oir" 
and  to  discourage  reckless  driving  of  wss: 
cars,  as  well  as  to  encourage  rational  ^isp 
lation  and  good  roads. 

COLORADO  A.    C. 

At  the  aimual  meeting  of  the  club  tk  i^ 
lowing  officers  were  elected:  Dr.  Fraii 
Bartlett,  president;  Dr.  J.  W.  0'Gs33 
vice  president ;  Dr.  W.  H.  Bergtold,  scr*- 
tary,  and  Louis  Searing,  treasurer. 

A.  C.  OF  AMERICA. 

The  club  will  hold  a  commerdal  ^ 
pleasure  vehicle  contest  in  the  spring  ' 
committee  of  seven  will  be  appoint^  * 
take  charge  of  all  matters.  Robert  L  d^ 
lectured  at  the  clubrooms  on  the  ntg-  ■ 
February  6  on  "How  Russia  Lost"" 

KNOX  COUNTY     (ME.)    A.   C 

The  club  has  been  sending  out  circ.*" 
to  the  selectmen  of  all  the  towns  in  Rt* 
County  and  forty-two  towns  surroyoc^ 
calling  attention  to  the  State  law  rth:^ 
to  guide  posts.  The  club  is  endea\-on2?« 
have  all  roads  bear  proper  guide  po^>  * 
is  required  by  law. 

ASSOCIATED  A.  C,  OF  NEW  JEESE\. 

The  association  has  named  a  dcle§^-" 
to  lobby  against  the  Frelinghuj-sen 
which  was  introduced  in  the  State  Sr^ 
on  January  23.  They  are  sending  out ." 
culars  to  all  the  members  requesting  *"'" 
to  be  present  at  the  hearing  on  thi^  - 
to  be  held  in  Trenton. 

PENNSYLVANIA    M.    C.    FEDE».\TIO>' 

At  a  meeting  held  in  New  York  on  j-" 
ary  16  preliminary  steps  were  taken  tr«^ 
organizing  the  Federation^  to  be  co^!:^^ 
of  motor  clubs  or  associations  and  c^  = 
lates  of  the  American  Motor  League  r 
State   of   Pennsylvania.     The   objec*.-  -^ 
to  promote  and  foster  the  formation  *>:  ** 
tor  organizations  throughout  the  Suu 
endeavor  to  secure  the  enactment    '  ^ 
laws  regulating  the  use  of  motor  and 
vehicles;    to   advocate   the    cause   oi 
roads  and  to  further  the  best  inters:  < 
motorists  in  general.     A  meeting  » 
held  to  complete  the  organization  iii*i  *^ 
officers  at  Philadelphia  about  March  i 
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The  Olds  Motor  Works,  Lansing,  Mich., 
Lve  increased  their  capital  stock  to  $612,000. 
The  Pennsylvania  Railroad  Company  are 
.id  to  have  ordered  100  special  box  cars  to 
irry  automobiles. 

An  increase  in  capital  to  $35»ooo  is  an- 
Dunced  by  the  Union  Automobile  Com- 
iny,  of  St.  Louis,  Mo. 
The  Hayes  Manufacturing  Company,  of 
►etroit,  have  been  admitted  to  membership 
1  the  Motor  and  Accessories  Manufactur- 
rs.  Inc. 

The  Cincinnati  Automobile  Company 
ave  opened  a  salesroom  at  20  East  Sev- 
nth  street,  where  they  will  sell  automo- 
ile  supplies. 
The  George  N.  Pierce  Company  will  build 
new  factory  on  Elm  wood  avenue,  south  of 
le  Belt  Line,  Buffalo,  N.  Y.,  which  will 
rovide  about  250,000  square  feet  of  floor 
pace. 

The  Berkshire  Automobile  Company,  of 
^ittsfield,  Mass.,  will  increase  their  capital 
tock  to  $250,000.  The  officers  were  all  re- 
lected  at  the  annual  meeting  of  the  com- 
pany held  last  week. 

The  Interstate  Automobile  Clearing  Com- 
)any  of  New  York  City,  recently  incorpo- 
•ated  by  Wm.  E.  Metzger,  G.  H.  Stillwell 
ind  C.  A.  War  die,  with  offices  at  5  East 
Forty-second  street,  will  sell  second  hand 
lutomobiles  of  owners  and  dealers. 

The  Ford  Manufacturing  Company,  of 
Detroit,  Mich.,  recently  incorporated  to 
make  small  engines  and  automobile  parts, 
liave  leased  a  building  on  Bellevue  avenue, 
50uth  of  Mack  street,  formerly  occupied  by 
the  Hayes  Manufacturing  Company. 

The  Tiley-Pratt  Company  call  our  atten- 
tion to  a  misstatement  in  the  description 
of  their  tire  inflater  in  our  last  issue.  The 
hub  attachment  fits  over  and  clamps  on  the 
regular  hub  cap,  so  that  it  is  not  necessary 
to  remove  the  latter  when  using  the  de- 
vice. 

A  bill  is  in  preparation  for  presentatioif 
in  the  present  session  of  the  Legislature  at 
Trenton  providing  for  the  construction  of  a 
boulevard  from  Jersey  City  to  Newark, 
N.  J.,  with  special  provisioi\  for  automo- 
biles. 

George  Wahlgren,  of  Denver,  Col.,  an- 
ticipates conducting  in  the  fall  a  transcon- 
tinental automobile  show,  similar  to  the  one 
recently  conducted  by  the  Winton  Motor 
Carriage  Company,  composed  of  two  train- 
loads  of  the  latest  models  of  ten  or  fifteen 
American  manufacturers. 

B.  V.  Covert,  of  Lockport,  N.  Y.,  and  a 
number  of  local  capitalists  are  said  to  have 
purchased  the  interests  of  the  Rochester 
parties  in  the  Covert  Motor  Vehicle  Com- 
pany, located  on  Richmond  avenue,  Roch- 
ester, N.  Y.  The  new  company  will  re- 
sume operations  in  the  present  location. 


The  Matheson  Motor  Car  Company,  of 
Holyoke,  Mass.,  write  us  that  two  of  the 
brakes  on  their  cars  arc  water  cooled,  al- 
though Chas.  Tailleur,  in  an.  article  on  1906 
brake  design  in  our  January  17  issue,  stated 
that  he  had  not  noticed  at  the  shows  any 
instances  in  which  such  brakes  were  fitted 
to  American  cars. 

A  new  gasoline  pump  that  can  be  at- 
tached to  any  receptacle  or  tank  has  been 
placed  on  the  market  by  the  Boyer,  Rad- 
ford &  Gordon  Tank  and  Pump  Company, 
Detroit.  The  pump  contains  two  gauges, 
one  of  which  registers  only  up  to  one  gal- 
lon, which  is  drawn  from  the  tank  by  four 
strokes,  and  the  other  shows  the  total 
amount  of  gasoline  taken  out 

At  a  recent  meeting  of  the  Forest  City 
Motor  Car  Company,  Detroit,  the  follow- 
ing officers  were  elected:  H.  A.  Croxton, 
president;  W.  K  Stone,  vice  president, and 
W.  E.  N.  Hemperly,  secretary  and  treas- 
urer. The  new  directors  of  the  company 
are  H.  A.  Croxton,  F.  F.  Taggart,  L.  A. 
Coons  and  W.  E.  N,  Hemperly.  The  firm 
will  manufacture  two  styles  of  runabout. 


Agency  and  Oarage  Notes. 

F.  W.  Howe  is  erecting  a  three  story  gar- 
age at  Sidney,  N.  Y. 

Morgan  &  Wright's  Cleveland  branch  has 
lately  moved  to  1829  Euclid  avenue. 

George  J.  Bohnet  has  acquired  the  Sagi- 
naw and  Bay  City  agency  for  Reo  cars. 

J.  M.  Lauder  and  A.  B.  Smith  are  to 
open  a  garage  on  Howard  street,  Akron, 
Ohio. 

The  Chicago  agency  for  the  Lozier  car 
during  this  season  will  be  handled  by  Dan 
B.  Southard. 

J.  W.  Hammond  is  erecting  a  garage 
15x51  feet  in  Freeland,  Pa.,  which  will  be 
two  stories  high. 

The  Pope-Wave rley  car  will  be  repre- 
sented at  Evansville,  Ind.,  by  the  C.  W. 
Travis  Auto  Company. 

The  Torbensen  Motor  Car  Company,  of 
Bloomfield,  N.  J.,  have  become  representa- 
tives of  the  Frayer-Miller  car. 

A  garage  will  be  erected  at  Columbus, 
Ohio,  at  the  comer  of  Bancroft  street  and 
Ashland  avenue,  by  L.  R.  Blood. 

Fred  H.  Adams,  of  541  Tremont  street, 
Boston,  writes  that  he  has  given  up  the  New 
England  agency  for  the  Atlas  trucks. 

Richard  H.  Mahlke,  of  Wheeling,  W. 
Va.,  is  converting  the  first  floor  of  his  ma- 
chine shop  building  into  an  auto  garage. 

The  Baker  Motor  Vehicle  Company  have 
appointed  the  Utica  Motor  Car  Company,  of 
Utica,  N.  Y.,  their  agents  in  that  section. 

The  Levenhager  Automobile  and  Garage 
Company  have  been  organized  at  Warsaw, 
Wis.,  where  they  will  represent  the  Rambler 
car. 

The  Lexington  Automobile  Company, 
Lexington,  Ky.,  have  opened  a  two  story 
garage  and  repair  shop  on  West  Main 
street. 

The  Reo  car  will  be  represented  at  As- 
bury  Park  during  1906  by  Fred  H.  Decker, 


who  expects  to  open  a  garage  some  time 
in  March. 

A  building  on  Short  street,  Lexington, 
Ky.,  has  been  leased  by  C.  Ora  Updike,  who 
will  occupy  it  about  March  i  and  conduct 
a  garage. 

A  garage  is  in  course  of  erection  for  the 
Bridgeport  Automobile  Company,  Bridge- 
port, Conn.,  on  Fairfield  avenue,  near  Court- 
land  street. 

E.  B.  Robertson  has  opened  a  garage  at 
204  Washington  street.  South  Norwalk, 
Conn.,  in  addition  to  which  he  will  run  a 
repair  shop. 

J.  L.  Bane  and  J.  C.  Zellers,  Ottawa,  III, 
have  organized  the  Ottawa  Motor  and  Cy- 
cle Company,  and  will  conduct  a  garage  and 
general  repair  shop. 

The  Auto  Shop  Company,  731  Vincent 
avenue,  Cleveland,  Ohio,  recently  incor- 
porated, will  act  as  agents  this  season  for 
the  Thomas  and  Franklin  cars. 

C.  B.  Rice,  New  York  representative  of  the 
Baker  electric  vehicle,  has  opened  a  garage 
at  941  Eighth  avenue.  He  will  continue 
his  salesrooms  at  their  present  location. 

The  Detroit  Auto  Vehicle  Company,  of 
Detroit,  have  appointed  F.  M.  Prescott,  with 
quarters  at  36  Columbus  avenue,  Boston, 
Mass.,  their  New  England  representative, 
and  Chas.  W.  Prescott,  538  Washington 
street,  Hudson,  N.  Y.,  their  representative 
in  that  city. 

The  Motor  Car  and  Storage  Company, 
Incorporated,  Paterson  and  Ellison  streets, 
Paterson,  N.  J.,  of  which  H.  Coulson  Fair- 
child  is  president  and  manager,  will  repre- 
sent the  Wayne  and  Ford  cars  during  this 
year.  They  will  also  have  a  branch  show- 
room at  Passaic,  N.  J.,  corner  of  Prospect 
street  and  Bloomfield  avenue. 


Exports  for  1905. 

During  December,  1905,  the  value  of  au- 
tomobiles and  parts  exported  amounted  to 
$196,645.  which  is  a  falling  oflF  from  the 
figures  for  December.  1904,  the  amount  that 
month  being  $214,516.  The  total  value  for 
the  year  1905  is  $2,695,655;  a  substantial 
gain  over  the  years  1904  and  1903,  in  which 
they  were  $i397»5io  and  $1,643,029,  re- 
spectively. The  following  table  shows  the 
distribution  of  the  exports  among  our  for- 
eign customers: 

Dec.  Total 

Country.  1905.  1905. 

United    Kingdom $75,258      $707,045 

France    7,645        269,703 

Germany    1,651        105,457 

Italy    4,073     #  163.978 

Other    Europe 1,477        239,379 

British  North  America.      23,827        537,588 

Mexico    29,672        192,452 

W.  Indies  and  Bermuda       20,498        151,859 

South    America 5,507         61,419 

British  West  Indies...  696         3i,793 

British    Australasia 8,964        120,083 

Other  Asia  &  Oceanica .        2,699  63,577 

Africa    5,760  39,288 

Other   countries 8,918  12,034 

Total    $196,645   $2,695,655 
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Commercial  Vehicle  Notes. 

C.  W.  Gray  is  building  a  garage  and  re- 
pair shop  at  Watertown,  N.  Y. 

The  Pope-Waverley  car  will  hereafter  be 
handled  in  Akron,  Ohio,  by  F.  F.  Miller. 

It  is  reported  that  the  health  department 
of  Cincinnati,  Ohio,  will  adopt  automobiles 
in  a  number  of  branches. 

The  Nevada  Mobile  Transit  Company,  of 
Tonopah,  Nev.,  have  established  an  addi- 
tional motor  bus  line,  which  runs  between 
Tonopah  and  the  new  camp. 

Dr.  Johnson,  of  Xenia,  111.,  is  endeavor- 
ing to  organize  a  company  to  run  an  inter- 
urban  automobile  line  on  a  special  track, 
to  be  constructed  of  concrete. 

The  Hotel  and  Railroad  News  Company, 
of  Boston,  Mass.,  have  recently  placed  two 
motor  wagons  of  their  own  construction 
in  service  delivering  newspapers  within  the 
city  limits. 

David  Jarum,  of  Albany,  N.  Y.,  is  nego- 
tiating for  the  establishment  of  a  gasoline 
bus  line  between  Albany  and  Loudenville, 
which  he  expects  to  have  in  operation  the 
early  part  of  April. 

The  Cleveland  Council  made  an  appro- 
priation of  $2,000  recently  for  the  purchase 
of  more  automobiles  for  the  city's  use.  An 
ordinance  authorizing  the  purchase  is  to  be 
introduced  this  week. 

The  Gibson  Short  Cycle  and  Automobile 
Company,  of  Indianapolis,  Ind.,  will  in  the 
future  represent  the  Reo  Motor  Car  Com- 
pany, Nordyke  &  Marmon  Company  and 
the  American  Motor  Car  Company. 

William  Stoneboume,  of  Albany,  N.  Y., 
who  operates  a  stage  line  between  Albany 
and  Rensselaerville,  purchased  a  sixteen 
passenger  bus  last  week,  which  will  be 
placed  in  service  on  or  about  May  i. 

The  St  Paul  Commercial  Club,  of  St. 
Paul,  Minn.,  proposes  to  establish  a  sight 
seeing  automobile  line.  The  plan  which 
will  likely  be  adopted  will  be  to  interest 
some  private  company  or  individual  to  op- 
erate the  cars,  so  that  the  system  can  be 
started  at  once  or  early  in  the  spring. 


A  Commercial  Photographer's 
Motor  Car. 

Royal  T.  Gillett,  a  commercial  photogra- 
pher of  Grand  Rapids,  Mich.,  states  that  he 
finds  the  automobile  very  valuable  in  his 
line  of  work.  He  does  considerable  work 
for  the  daily  newspapers  of  that  city,  and 
by  means  of  his  car  he  is  able  to  do  "rush 
work"  on  very  short  notice.  When  a  "hur- 
ry-up"* order  comes  in  he  can  get  to  the 
scene  of  action,  take  the  picture  and  get 
back  to  the  developing  room  in  time  to  have 
the  print  ready  for  the  engraver  while  the 
news  is  fresh. 

Mr.  Gillett  uses  a  7  horse  power  Olds 
runabout,  which  has  been  fitted  with  a  box 
4  feet  long,  22  inches  high  and  20  inches 
wide,  which  is  located  just  back  of  the  seat 
and  is  of  sufficient  capacity  to  carry  three 
cameras  with  plates,  making  a  total  addi- 
tional weight  of  about  200  pounds.  Fifteen 
miles  a  day  is  his  average  run,  and  this  is 


made  mostly  over  paved  roadways,  al- 
though a  10  or  15  mile  run  into  the  coun- 
try is  not  unusual.  The  car  consumes  about 
a  gallon  of  gasoline  a  day,  and  the  cost  of 
operating  is  placed  at  $15  per  month,  which 
is  about  the  same  as  the  cost  of  keeping  a 
horse.  According  to  Mr.  Gillett,  however, 
the  car  does  his  work  much  quicker  than 
a  horse  could. 


Trade  Literature  Received. 

The  Aerocar  Company,  Detroit,  Mich. — 
Latest  catalogue  of  Aerocars. 

The  Randall-Faichney  Company,  Boston, 
Mass. — Circular  mentioning  "B"-Line  motor 
oilers. 

W.  S.  Sheppard,  21  Lawrence  street, 
Newark,  N.  J. — Booklet  on  "Ideal  Oil  Gaso- 
line Engines." 

Wm.  C.  Rand,  51  McComb  Street,  De- 
troit, Mich. — Circular  illustrating  the  Stand- 
ard adjustable  lamp  bracket. 

Daimler  Manufacturing  Company,  Long 
Island  City,  N.  Y. — The  first  number  of  The 
Autocrat,  to  be  issued  monthly. 

Vehicle  Equipment  Company,  Long  Island 
City. — Folder  showing  various  styles  of 
electric  vehicles  for  commercial  use. 

Green,  Tweed  &  Co.,  17  Murray  street, 
New  York  City. — Illustrated  folder  describ- 
ing the  multiplus  force  feed  lubricator. 

Dover  Stamping  and  Manufacturing  Com- 
pany, 385  Putnam  Avenue,  Cambridge, 
Mass. — Booklet  containing  auto  specialties. 

The  Packard  Motor  Car  Company,  De- 
troit, Mich. — Illustrated  booklet  showing 
and  describing  the  1906  Packard  Model  24. 

Thos.  B.  JeflFery  &  Co.,  Kenosha,  Wis.— 
1906  catalogue  describing  and  showing  the 
various  models  of  the  Rambler  car,  printed 
in  colors. 


Jones  Speedometer  Company,  127 1 
Thirty-second  Street,  New  York  Gl 
Folder  describing  the  Jones  tachomst: 
annunciator. 

Knox'  Automobile  Company,  Spris^ 
Mass. — Catalogues  illustrating  and  da 
ing  Knox  pleasure  cars  and  commcrcj 
hides. 

The  Buckeye  Manufacturing  Coq 
Anderson,  Ind. — Illustrated  catalc^j 
colors  showing  various  models  of  the  1 
bert  car. 

Samson  Leather  Tire  Company,  :: 
Thirty-third  Street,  New  Y'ork  Cin.-J 
let  containing  sizes  and  prices  of  S3 
leather  tires. 

The  Kansas  City  Motor  Car  Coq 
Kansas  City,  Mo,— Booklet  showing  th 
ferent  styles  of  conmicrcial  vehicles  % 
factured  by  the  company. 

The  Connecticut  Telephone  and  D 
Company,  Incorporated,  Meridcn,  Os 
Catalogue  No.  12,  which  is  illustratti 
describes  the  coils,  switches,  ammctn 
voltmeters  they  make. 


Electric    Vehicle    Manufactnn 
Association   Formed. 

The  Association  of  Electric  V< 
Manufacturers  was  incorporated  at  Al 
this  week.  The  objects  of  this  assxi 
are  "to  foster  trade,  reform  abuses  b 
ness,  and  to  promote  harmony  amor^ 
trade,"  The  directors  are  Rolxfl 
Lloyd,  of  New^  York  city.  Geo.  P«T^ 
Hartford,  Conn. ;  M.  L.  Goss  and  ' 
McCrea,  of  Cleveland,  Ohio ;  T.  W  '1 
ridge,  of  South  Bend,  Ind.,  and  J  1 
Naughton,  of  Buffalo,  N.  Y.  The  ass 
tion's  chief  office  will  be  located  in 
York  city. 
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MOTOR  VEHICLE 
PATENTS.    J^   J^ 


Patents  of  January  30. 

0,921.       Tire    for    Vehicle    Wheels.— 
dnego  Dewes,  New  York,  N.  Y.    Fikd 
20,  1905. 
0,929.     Storage  Battery. — ^William  Fen- 

and    William    P.    Perry,   Leytonstone, 
;Iand.     Filed  March  17,  1904. 
10,930.     Storage  Battery. — William  Fen- 

and    William   P.    Perry,   Leytonstone, 
Inland.     Filed  March  6,  1905. 
10,944.     Elastic  Tire. — ^John  E.  Hopkin- 
,  West  Drayton,  England.    Filed  August 
1905. 

10,959.  Oil  System. — Howard  C.  Mar- 
n,  Indianapolis,  Ind.    Filed  February  13, 

•5. 

{10,963.      Electric     Igniter. — Homer     N. 

jtsinger,  Pendleton,  Ind.    Filed  May  31, 

M- 

i  1 1,109.  Pneumatic       Tire. — Friedrich 

tith,    Hochst-in-the-Odenwald,    Germany. 

led  April  29,  1905. 

811,112.       Automobile    Wheel. — Earl    A. 

heeler  and  William  Heckert,  Sharon,  Pa. 

led  December  29,  1904. 

811,116.     Jack  for  Lifting  and  Transport- 

g  Motor  Cars,  etc. — Henry  Adams,  Tun- 

idge    Wells,   England.     Filed   March   11, 

05. 

811,122.      Sparking    Igniter    for    Internal 

3mbustion   Engines. — Alfred  R.   Bellamy, 

dgeley,    Stockport,   England.     Filed   Sep- 

mber  27,  1904. 

811,136.     Lifting  Jack. — Samuel   S.  Eve- 

nd,    Philadelphia,    Pa.     Filed   August  23, 

K)4. 

811,178.     Lad/s  Automobile  Hat— Hor- 

:e  A.  Saks,  New  York,  N.  Y.  Filed  Sep- 
mber  12,  1905. 

811,232.  Vehicle  Tire. — Jules  Lang  and 
ugust  Fischer,  Chicago,  111.  Filed  Novem- 
iT  14,  1904. 

811,250.  Cushion  Fork  for  Motor  Cycles 
id  Other  Vehicles.— William  G.  Schaeffer, 
eading.  Pa.  Filed  May  19,  1905. 
811,258.  Power  Transmitting  Mechan- 
m. — Horace  H.  Taylor,  San  Jose,  Cal. 
iled  January  11,  1905. 
811,296.  Pneumatic  Spring  for  Vehicles. 
-Matthew  M.  Howland,  Providence,  R.  I. 
lied  May  11,  1905. 

811,314,  Driving  Mechanism  for  Motor 
''ehicles. — Charles  E.  Muff,  Miilhausen, 
icrmany.  Filed  October  5,  1905. 
811,327.  Transmission  Mechanism  for 
lotor  Cycles. — Louis  C.  G.  Rivierre,  Paris, 
France.  Filed  October  31,  1904. 
81^345.  Tire  Protector.— Harris  Wax- 
Ian,  New  York,  N.  Y.  Filed  November  3, 
904. 

811,391.    Drive  Chain. — William  H.  Gates, 
Worcester,  Mass.    Filed  May  14,  1903. 
;  811,397.       Vaporizer. — Charles     Hibbard 
ad    Warren    Hibbard,    Sandyhill,    N.    Y. 
^iled  November  15,  1904. 


811,403.  Motor  Vehicle. — Alexander  In- 
glis,  Indianapolis,  Ind.    Filed  June  27,  1905. 

81 1490.  Pneumatic  Tire. — ^James  M. 
Elder,  Indianapolis,  Ind.     Filed  March  24, 

1905. 

811,507.  Automatic  Air  Brake  Appa- 
ratus for  Automobiles. — Frederick  Kalisch, 
St.  Louis,  Mo.    Filed  March  24,  1905. 


Review  of  Specifications. 

807,61 1.  Non-Skidding  Cover  for  Tires.— 
Edward  Fairburn,  Brighouse,  England.  De- 
cember 19,  1905.    Filed  July  24,  1905. 

This  tire  cover  is  constructed  of  a  num- 
ber of  strips  of  leather  and  links  of  metal 
arranged  about  the  tread  of  the  tire  and  held 
together  by  cross  pins,  which  also  hold  the 
multiple  chains  so  formed  within  the  chan- 
nel shaped  ring  of  leather  which  surrounds 
the  tire,  and  is  held  on  by  leather  side 
pieces  running  from  the  tread  to  the  wheel 
rim. 


No.  807,611. 

807,771.  Speed  Changing  and  Transmis- 
sion Gearing. — Irvin.  H.  Plenkharp,  Colum- 
bus, Ohio.  December  19,  1905.  Filed  May 
10,  1905. 

In  this  invention  the  change  speed  gear 
is  incorporated  in  the  axle  construction  and 
involves  the  use  of  a  double  set  of  bevel 
gears. 

The  driving  shaft  is  supported  in  align- 
ment with  a  short  shaft  beyond  and  made 
angular  throughout  a  portion  of  its  length, 
and  a  sliding  sleeve  has  an  angular  bore  at 
one  end  to  slide  freely  on  the  driving  shaft, 
yet  always  locked  to  turn  therewith.  The 
main  portion  of  this  sleeve  is  of  general 
cylindrical  cup  shape  formation  separated  by 
a  bushing  from  the  housing  and  connected 
by  internal  webs  with  a  jaw  clutch.  This 
clutch  is  supported  upon  and  spaced  from  a 
sleeve  by  a  bushing,  and  the  sleeve  has  an 
angular  bore  to  seat  upon  the  angular  end 
portion  of  short  shaft.  An  annular  flange 
is  provided  on  the  sleeve  at  one  end,  and 
this  flange  and  the  end  of  low  speed  bevel 
pinion  facing  the  same  are  both  made  with 
a  series  of  beveled  notches  to  receive  the 
teeth  of  the  clutch,  and  said  clutch  may  be 
locked  to  either  the  sleeve  or  gear  or  lie 
idle  between  them  at  the  will  of  the  op- 
erator 

A  sleeve  between  the  driven  bevel  gears 
is  made  angular  to  slidingly  key  a  clutch 
>".  and  this  clutch  is  adapted  to  lock 


No.  807,771. 

with  either  of  the  bevel  gears,  according  to 
the  direction  of  movement  desired. 

The  drive  from  the  bevel  gears  is  deliv- 
ered to  the  differential  housing  by  a  pawl 
and  ratchet  combination.  The  two  forward 
speeds  are  obtained  by  manipulating  the 
clutch  on  the  driving  shaft  and  the  reverse 
by  the  clutch  between  the  driven  bevel 
gears. 

809,916.  Controlling  Device  for  Motor 
Vehicles.— John  C.  Gallagher,  Elmira, 
N.  Y.    January  9,  1905.    Filed  November  5, 

1904*  • 

The  objects  of  this  invention  are  to  lo- 
cate the  engine  controlling  rods  upon  the 
outside  of  the  steering  column  with  the 
levers  above  the  wheel  and  to  couple  the 
air  and  gas  levers  together  so  that  they 
may  be  moved  simultaneously  by  the  ma- 
nipulation of  one  lever. 

The  wheel  is  attached  to  the  steering 
shaft  by  means  of  a  hub,  outside  of  and 
surrounding  which  is  a  web,  from  which 
the   spokes    of   the   wheel    radiate   to    the 
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raised  rim.  The  web  is  provided  with  an 
annular  slot  which  nearly  surrounds  the 
hub,  the  wheel  being  attached  to  the  hub 
by  means  of  one  of  the  spokes,  said  spoke 
being  increased  in  thickness  to  give  the 
necessary  strength  and  support  to  the 
steering  wheel. 

At  the  head  of  the  standard  is  an  up- 
right, which  passes  through  the  annular 
slot,  the  lower  end  of  said  upright  being 
secured  to  the  standard  by  means  of  a  col- 
lar. This  upright  projects  a  short  dis- 
tance above  the  hub  of  the  wheel,  so  as  to 
bring  its  top  surface  in  line  with  the  rim 
of  the  steering  wheel.  The  control  rods 
are  run  up  on  the  outside  of  the  standard 
and  pass  through  the  upright,  where  they 
are  provided  w-ith  operating  levers,  a  seg- 
ment plate  being  secured  to  the  upright  be- 
low said  levers  by  means  of  screws  which 
enter  side  projections  formed  on  the  up- 
right. 

A  slotted  link  is  provided,  so  that  two  of 
the  levers  may  be  fastened  together  in  vari- 
ous relative  positions. 

809,738.  Dust  Allayer  for  Automobiles. — 
William  H.  Parker,  Royaloak,  Mich.  Janu- 
ary 9,  1906.    Filed  March  11,  1905. 

Means  for  preventing  the  raising  of  dust 
behind  motor  cars  is  the  subject  of  this 
patent. 

The  object  is  to  throw  a  thin  sheet  or 
blast  of  air  substantially  backward  from  the 
machine  which  shall  be  strong  enough  to 
overcome  the  air  currents  drawn  up  by  the 
travel  of  the  machine  from  the  •  road,  and 
thus  prevent  for  an*appreci»ble  distance  in 
the  rear  of  the  machine  the  rising  of  the 
dust  by  preventing  the  rising  of  the  air  cur- 
rents. 

The  principal  claim  is: 

"In  a  motor  carriage,  a  fan  and  fan  casing 
disposed  in  the  rear  thereof,  said  fan  casing 
having  a  longitudinal  opening  transverse  to 
the  line  of  travel  of  said  carriage  and  adapt- 
ed to  deliver  forcibly  a  sheet  of  air  through 
said  opening,  means  for  varying  the  opening* 
of  said  fan  case,  and  means  for  driving  said 
fan  connected  with  the  propelling  means  of 
said  carriage,  substantially  as  described." 

8o9»338-  Power  Transmitting  Mechanism 
for    Motor    Vehicles. — Robert    Symmonds, 
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Jr.,  Kenosha,  Wis.  January  9,  1906.  Filed 
April  7,  1905. 

In  the  change  speed  gear  covered  by  this 
patent  a  power  transmitting  sleeve  is 
mounted  for  rotation  and  sliding  on  the 
power  shaft,  and  has  at  the  end  next  to  the 
power  wheel  a  disc,  which  terminates  in  a 
flange  operating  one  element  of  a  friction 
clutch  for  engaging  the  power  wheel,  such 
engagement  being  effected  against  the  inner 
frusto-conical  surface  of  the  rim  of  said 
power  wheel.  A  spring,  stopped  at  its 
outer  end  by  the  parts  constituting  the 
bearing  of  the  power  shaft,  reacts  at  is 
inner  end  against  a  collar  on  the  sleeve 
for  holding  the  sleeve  inward  toward  the 
power  wheel  for  making  frictional  en- 
gagement between  the  friction  flange  and 
the  face  of  the  rim  of  said  wheel.  The 
power  is  delivered  to  the  driving  wheels 
by  sprocket  and  chain.    The  claim  is : 

"A  power  transmitting  mechanism  com- 
prising a  power  shaft;  a  power  transmit- 
ting wheel  loose  on  such  shaft;  a  driving 
gear  rigid  with  the  power  shaft;  a  driven 
gear  rigid  with  the  power  transmitting 
wheel ;  a  gear  frame  and  a  gear  train 
therein  having  an  initial  wheel  meshing 
with  said  driving  gear  and  comprising 
two  gears  in  different  transverse  planes 
connected  in  the  train  for  opposite  rota- 
tion and  each  adapted  for  meshing  with 
the  driven  gear,  said  gear  frame  being 
movable  along  the  power  shaft  and  means 
for  moving  it  back  and  forth." 

809,453.  High  Tension  Current  Distrib- 
uter   for    Internal    Combustion    Engines. — 


iHlUlllllh 


VoU  17,  !b 

Leon  Jules  Le  Pontois,  New^  Rochd'.e,  S 
January  9,  1906.    Filed  December  i^  v 
The  high  tension  current  distribuirr 
ered  by  this  patent  comprises  a  qlnA! 
casing  •  of  an  insulating  material,  a  pli 
of  projections  extendirig  from  Ac  bin 
said   casing,  metallic  segments  secard! 
said  projections,  each  of  said  segmeicsh 
connected  to  a  terminal  leading  to  a  a 
sponding  spark  plug,  a  shaft  supported 
bearing  carried  by  said  casing,  a  current 
tributing  arm  secured  to  the  outer 
said   shaft   and   adapted    to   pass  ra  c 
proximity  to  said  segments,  means  to 
said  shaft  and  arm  so  as  to  cause  tbe 
to  distribute  to  said  segments  suctt^ 
sufficient  current  for  the  efficient  ignrtiai 
an  explosive  mixture,  and   a  circuJir 
also  projecting  from  the  base  of  tb€  c 
and   interposed  between   said   beannf 
said  segments  for  the  purpose  descnbe( 


Take  Your  Choice. 

One  of  the  speakers  at  the  Farmn' 
stitute  in  this  place,  who  is  credited  r 
as  making  the  best  address  of  tbt  a 
meeting,  in  discussing  the  question  ct 
tralized  schools,  said  it  was  not  an  ir^ 
ability  that  some  time  country  pupils « 
be  carried  to  these  schools  over  imc- 
ized   roads  in  automobiles   at  tbe  es 
of   the   school   districts.     Another  ^ 
advocated  that  instead   of  trying  tc  d 
our  roads  better,  they  should  be  cewi 
much  worse  that  automobiles  could  > 
used  on  them,  and  the  progressire  iss 
might   then    be   privileged    to   Iwny 
stones  and  sods  and  plow  through  a 
peace. — C onneautvUle ,  Pa.,  Courier 


According  to  the  Bulletin  (Spain-  -'I 
French  Chamber  of  Commerce  at  Bir/J 
the  "Catalana"  Omnibus  Company  t^a 
traction)  of  that  city  have  recently  51 
successful  trials  with  a  motor  bus.  ar*- 1 
hoped  shortly  that  their  entire  serr>n:« 
be  carried  on  by  means  of  these  vdi3 
As  soon  as  the  necessary  municipal  i 
ities  have  been  complied  with,  it  is  r^^ 
that  the  motor  buses  of  this  coxrio:-  * 
run  from  Barcelona  to  Gracia,  to  5r" 
San  Gervasio  and  to  San  Andre*. 
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COMPARE 
THE  WINTON  MODEL 
WITH  ANY  CAR. 
ON  THE  MARKET 
SELLING  AT 

$3,500 
OR  HIGHER 


THE  CAR   WITHOUT  A  'XOME-BACK/' 

The  cheap  car  comes  back  at  you  for  repair  bills  that  double  its 
original  cost  the  first  year.  The  extremely  high  priced  car  has  a  come- 
back in  that  it  cannot  possibly  deliver  to  you  in  service  the  price  you 
have  paid  for  it.  But  thereJs  a  happy  medium.  A  car  that  has  no  come- 
backs in  the  way  of  remorse,  heavy  repair  bills  or  non-productive  invest- 
ment— and  that  car  is 

THE  .S2,500  WINTON    MODEL  K 

Worth  $3,500  to  $5,000  (current  prices  considered).  But  at  $2,500 
we  make  a  decent  profit  and  you  get  the  biggest  automobile  value  you 
ever  laid  eyes  upon. 


MODEL    K    WINTON.— Four,    vertical,    water-cooled 

Slinders.  Thirty  horse  power  or  more.  Silent  running, 
agniiicent  reserve  power.  Powerful,  non-jar,  non-shock, 
non-hrealdng  transmission.  Flexihle  speed  control. 
"Shooting:"  Oiler.  Patented  Twin  springs.  Easy  riding. 
And  every  other  feature  that  a  first  quality  car  should 
have.     $2,500  f.  o.  h.  Oeveland. 


The  Wioton  Motor  Carriage  Company 

CL,BVBL,A.IVD,   O.,  U.  8.  >V. 

Member  A.  L.  A.  M. 


Branch  Houses  in  New  York,   Chicago,  Boston,   Philadelphia  and 
London.     Sales  Agencies  Everywhere. 

"The  Motor  Car  Dissected"  (limited  edition,  but  free  upon  reqdest)  gives  more  "inside  information"  on  automobiles  than  any  other 
book  in  circulation.     Mention  Horseless  Age. 

Copyright,  1906,  by  E.  P.  Ingersoll. 


A  Horse  May 

Stumble  Though 

He  Have 

Four  Legs 


There  arc  a  lot  of  four  cylinder  engines, 
but  the  four  cylinder,  Two-Cycle  Elmore  is 
the  only  engine  that  never  stumbles,  never 
hesitates,  never  pauses  in  the  application  of    power. 

Believing  the  old  saying  that  an  eye  finds  more  truth  than  two  ears,  we  want  you  to  see  the  1906  Klmore  before  you  buy. 

When  you  have  once  examined  and  understand  the  Simplest  Car  in  the  World,  you  will  readily  see  why  it  produces  practically  Jjz-  1 
power  of  any  similar  sized  motor  of  the  four  cycle  type;  and  why  it  is  the  most  economical  car  of  the  present  time. 

Think  what  it  means  to  eliminate  actually  fifty  per  cent,  of  the  moving  parts  and  reduce  the  cost  of  up-kecp  fully  fifty  per  ccnt. 

The  simplicity  of  the  Two-Cycle  Engine  has  given  it  great  motor  prominence.     Look  at  Cylinder  No.  i.     Half  way  down  with  force  cf  tI 
sion  acting  upon  it.     At  the  same  time  the  piston  of  Cylinder  No.  2  is  just  starting  down  from  another  explosion,  and  before  the  forct     i 
explosion  is  exhausted  the  third  cylinder  will  come  into  action,  then  the  fourth,  and  so  on  as  long  as  gas  is  fed  into  the  cylinder  and  thr-: 
spark  to  fire  it.     The  many  advantages  of  the  1906  Elmore  are  too  numerous  to  mention  in  this  space. 

SEND    FOR    OUR    NEW    CATALOGUE    AND    SPECIAL    LITERATURE. 


THE   ELMORE 

A  monUo     Street, 

Members  Assoctji^n  Uoensed 


MFG.  COMPAA 

CLYDE,     OtiH 


Aiitimobfk  MiwfdCf^ir^s 


DASH  COIL 


BYRNE,  KINGSTON  &  CO. 

tiokomo^  Ind.,  U.  S.  A. 


KINGSTON      UINE 


of  Carburet ors»  Muf- 
flers, Coils  and  Plugs 
is  without  a  peer.  The 
catalog  we  want  to  send 
you  will  tell  you  why. 
A  postal  from  you,  and 
we  send  it. 


Pacific  Coast  Branch :  105  Front  Street, 
Canada:  Johw  Mii.LE>i  ^  Sons, 


San  Francisco,  CaL 
Tonmlo  and  Monir«a] 


KIPHISTON  Ml'lTtJCB  AND  CUT-OUT  COflBJNCD 

Sotil  by  Lendlne  Dealers  juifj  Jobbers  throuA;hi>ut  the  U>S> 
eCsA  or  send  for  SpedM  De^^rtpthfe  Cataloff* 


February  14,  1906. 
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**Running-In"  of  Cars  by  Users. 

By  Albert  L.  Clough. 

I  In  one  of  his  inimitable  stories,  entitled 
*The  Ship  that  Found  Herself/'  Rudyard 
<^ipling  personifies  the  various  parts  of  a 
reight  steamer  which  is  making  her  maiden 
rip,  and  describes  most  cleverly  that  proc- 
ess— common  as  well  to  all  mechanisms, 
;vhen  first  put  into  service — by  which  the 
different  parts  of  the  vessel,  at  first  work- 
ing harshly,  with  friction  and  stiffness, 
inally  accommodated  themselves  one  to  an- 
other through  operating  together,  with  the 
result  that  by  the  end  of  the  voyage  the 
steamer  was  running  "sweetly." 

Every  "brand  new"  automobile  has  to 
"find"  itself;  that  is,  before  arriving  at  its 
best  running  condition,  there  is  a  period 
during  which  the  parts  do  not  work  together 
with  perfect  smoothness.  There  is  a  certain 
stiffness  in  the  moving  elements  and  a  need 
of  that  ''limbering  up"  which,  after  it  is 
effected,  insures  smoothness  of  operation. 
This  is  a  matter  of  common  knowledge 
land  the  statement,  so  frequently  made,  that 
a  machine,  just  from  the  factory,  is.  "stiff" 
and  requires  "sweetening,"  is  based  upon  the 
foundation  of  universal  experience. 

During  the  period  of  its  earliest  use,  when 
a  car  is  "wearing  down"  to  its  condition  of 
normal  operation,  it  should  be  most  care- 
fully watched,  in  order  that  the  process  may 
.be  facilitated,  and  that  no  serious  results 
I  may  arise  from  the  somewhat  inharmonious 
relations  existing  between  parts  as  yet  im- 
'  perfectly  fitted  one  to  another. 

No  matter  how  careful  the  machine  work 
may  be  which  is  involved  in  the  construc- 
I  tion  of  the  moving  parts  of  a  car,  or  how 
carefully  the  parts  may  be  assembled,  even 
though  a  conscientious  factory  test  has  pre- 
ceded the  delivery  of  the  car,  and  despite  the 
fact  that  many  of  the  fitted  parts  which 
move  one  upon  the  other  have  been  ground 
to  size  by  the  use  of  the  most  refined  appa- 
ratus, there  is  still  an  element  of  human  im- 
perfection and  fallibility,  the  results  of 
which,  it  seems,  can  only  be  overcome  by 
operating  the  vehicle  carefully  and  con- 
siderately under  close  inspection^ 

BOLTS  STRETCH  UNDER  VIBRATION. 

There  is  not  only  to  be  considered  the 
probable  lack  of  a  perfect  and  permanent 
wearing  fit  between  moving  parts,  but  it  is 
to  be  remembered  that  all  the  errors  of  as- 
sembling are  likely  to  make  themselves 
manifest  during  this  early  period  of  the 
car's  use.  Almost  everyone  must  have  no- 
ticed that  the  first  time  adjusting  or  holding 
nuts  or  screws  are  "set"  it  is  very  unlikely 
that  permanent  tightness  will  be  attained. 
Bolts  stretch  and  the  held  parts  settle  into 
more  compact  relations  after  being  subjected 
to  vibration  and  the  stresses  of  use,  and 
there  is  a  general  loosening  of  nuts  to  be 
watched  for  after  a  car  has  been  used  for  a 
short  time.  In  general,  after  a  second  tight- 
ening, a  permanent  condition  is  more  likely 
to  be  realized.  No  doubt,  a  prolonged  fac- 
tory test  tends  to  remove  such  conditions, 
but,  under  the  influence  of  the  "rush"  pro- 


duction existing  in  most  factories,  cars  arc 
frequently  left  to  "find  themselves"  after 
being  placed  in  the  hands  of  their  owners. 

Gasoline  engine  cylinders  and  pistons,  if 
fitted  by  the  most  advanced  methods,  are,  as 
a  rule,  nearly  in  their  best  condition  when 
they  leave  the  factory;  but  if  cruder  and 
more  hurried  processes  are  relied  upon  aiul 
the  cylinder  bore  and  rings  are  not  ground, 
there  is  a  lack  of  smoothness  and  accuracy 
of  fit  in  these  parts  which  causes,  at  first, 
excessive  engine  friction  and  a  considerable 
leakage  of  the  charge,  and  results  in  poor 
fuel  and  cooling  water  economy. 

"working  in''  of  c\xinders. 

While  the  mechanical  imperfections  of 
the  cylinder  walls  and  the  expanding  rings 
are  being  worn  off  by  this  process  of  mutual 
fitting,  an  unusually  liberal  amoimt  of  oil 
should  be  fed  the  cylinders,  and  the  engine 
should  be  given  frequent  periods  of  rest 
and  cooling.  In  general,  a  new  engine, 
no  matter  how  well  made,  will  be  slightly 
stiff  and  should  be  given  plenty  of  lubrica- 
tion. Too  much  stress  cannot  be  put  upon 
the  desirability  of  giving  all  moving  parts 
of  a  new  car  an  unusually  large  amount 
of  oil.  However  carefully  fitted  the  bear- 
ings of  the  crank  shaft  and  of  the  connect- 
ing rods  upon  the  crank  pins  may  be,  there 
are  usually  imperfections  in  the  surfaces  of 
the  shaft  and  its  bushings  which  have  to 
be  worn  down  before  the  metallic  contact 
becomes  compressed  and  "laid  down"  into 
that  glassy,  smooth  condition  which  con- 
duces to  perfect  running.  Well  ground 
crank  shafts  and  carefully  scraped  bushings 
require  but  very  little  use  before  the  bearing 
surfaces  become  excellent,  but  if  tool  marks 
are  left  on  the  surfaces  there  is  required 
considerable  wearing  down  before  condi- 
tions become  favorable.  The  process  of  ef- 
facing these  imperfections  is  attended  by  a 
considerable  evolution  of  heat,  and  imless 
the  bearing  is  carefully  watched  it  may 
stick  or  melt  out.  After  the  surfaces  do 
finally  become  smooth  from  running  to- 
gether, the  bearing  has  usually  become 
slightly  loose  and  requires  to  be  "taken 
up."  After  being  tightened  it  will  ordi- 
narily run  for  a  long  time  without  further 
adjustment. 

WATCH  FDR  HOT  BEARINGS ! 

Hot  bearings  are  to  be  anxiously  watched 
for  in  every  new  car  during  its  first  few 
days  of  use,  and  one  should  not  wait  for 
tangible  evidences  of  sticking,  but  shotdd 
frequently  try  the  temperature  of  the  bear- 
ings with  the  hand,  and  if  any  of  them  is 
found  abnormally  hot  it  should  be  slightly 
loosened  and  flooded  with  oil.  After  a  few 
long  runs  have  been  made  with  a  new  car, 
without  any  serious  heating  of  the  bearings, 
there  is  usually  very  little  danger  of  its  oc- 
currence, except  from  lack  of  oil. 

METAL    CHIPS    IN    CASES. 

Every  manufacturer  earnestly  endeavors 
to  prevent  metal  chips  from  being  left  in 
the  gear  or  crank  case  of  the  car,  and  also 
tries  to  so  clean  the  internal  surfaces  of 
these  cases  that  there  will  be  no  scale  shed 
off  them   while  in  service.    Too  frequently. 


however,  these  precautions  are  not  com- 
pletely success,  and  the  crank  and  gear  case 
of  a  new  car  will  be  found  to  contain,  mixed 
with  the  oil,  a  quantity  of  this  destructive 
foreign  material,  some  of  which  may  enter 
the  bearings  with  the  lubricant  and  there 
produce  the  abrasive  effect  of  emery,  caus- 
ing the  shafts  and  bushings  to  cut  and  per- 
haps be  ruined.  If  splash  lubrication  is 
employed,  these  foreign  particles  are  likely 
to  prove  very  detrimental  to  an  engine,  as 
they  are  scattered  over  all  its  bearing  sur- 
faces. 

It  is  well  to  wash  out  the  crank  and  gear 
case  of  a  new  car  very  freely  with  kerosene, 
after  drawing  off  the  oil.  The  oil  ways  into 
the  bearings  should  be  squirted  with  kero- 
sene, from  an  oil  gun,  and  fresh  lubricant 
supplied.  After  a  few  treatments  of  this 
kind  the  abrasive  particles  will  all  be 
washed  away. 

TESTING   THE   LUBRICATION. 

Too  great  care  cannot  be  taken  with  a 
new  car  to  determine  that  it  is  reallly  get- 
ting lubrication.  The  factory  test  may  have 
been  made  with  a  testing  body  which  car- 
ried the  mechanical  lubricator,  and  the  lubri- 
cator supplied  with  the  car  may  never  have 
been  tested  more  than  very  cursorily.  There 
is  nothing  more  convincing  than  disconnect- 
ing the  oil  pipes  from  their  discharge  points 
and  observing  if  the  lubricant  feeds  all 
right  when  the  engine  is  running. 

Speaking  of  the  practice  of  trying  out 
cars  at  the  factory  with  "tesf *  bodies,  re- 
minds one  that  "test"  wheels  are  also  used 
during  the  trying-out  process,  in  order  to 
prevent  marring  the  varnish  on  the  wheels 
which  are  actually  to  be  furnished  the  cus- 
tomer. The  car  has  thus  not  been  rrni  for 
any  distance  upon  its  own  wheels,  and  no 
car  can  be  operated  with  confidence  imless 
the  owner  assures  himself  that  both  the 
front  and  rear  wheels  are  properly  secured 
to  their  axles.  Cases  of  wheels  coming  off 
on  the  road  are  by  no  means  unheard  of. 
Many  manufacturers  state  that  their  wheel 
bearings  and  differential  and  bevel  gear 
cases  are  packed,  before  leaving  the  factory, 
with  grease  which  should  furnish  lubrica- 
tion for  an  entire  season.  That  there  is  a 
possibility  of  a  mistake  being  made  in  this 
direction  was  forcibly  demonstrated  to  the 
writer  by  his  being  present  at  the  post 
mortem  of  a  differential  about  which  this 
statement  had  been  made,  but  from  which 
the  grease  had  evidently  been  left  out  The 
purchaser  of  a  new  car  ought  to  be  willing 
to  take  the  slight  amount  of  trouble  neces- 
sary to  assure  him  as  to  these  points.  Try- 
ing out  the  car  at  the  factory,  principally 
with  a  testing  body,  instead  of  with  the 
body  to  be  supplied  with  the  car,  leaves 
some  other  questions  open,  and  as  a  prac- 
tice may  be  open  to  criticism.  One  may 
be  in  doubt  as  to  the  integrity  of  the  fasten- 
ings of  the  body  of  a  new  car  to  its  frame. 

ATTENTION   TO  CLUTCHES   AND  BRAKES. 

Metal  to  metal  clutches  and  metal  to 
metal  brake  shoes  wear  rapidly  until  tool 
marks  are  effaced  and  the  surfaces  smooth- 
ly glossed  over,  and  early  adjustments  of 
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these  important  parts  are  likely  to  prove 
necessary  in  a  new  car  which  is  "finding 
itself.*'  Wire  cables  operating  the  brakes 
and  the  leather  belts  of  the  fan  and  n;iechan- 
ical  oiler  stretch  rapidly  at  first,  and  may 
require  an  adjustment  early,  after  which  a 
long  period  of  service  may  elapse  before 
another  tightening  is  required. 

The  leather  forming  the  friction  bands  of 
dutches  is  often  stiff  and  harsh  in  a  new 
car,  causing  the  engagement  of  the  power 
to  be  jerky  and  violent.  With  use  and 
proper  treatment  with  a  suitable  unguent, 
the  leather  seems  to  become  more  pliable 
and  better  adapted  to  effect  a  gentle  dutch 
engagement 

Driving  chains  and  those  used  for  oper- 
ating the  auxiliaries  are  usually  subject  to  a 
considerable  initial  stretch,  taking  place  dur- 
ing the  early  use  of  a  car.  The  rivets  seat 
more  deeply  in  the  side  plates,  and  there  is 
a  general  "give"  throughout  the  whole  chain 
length  after  it  has  done  its  first  hard  work. 
The  stretch  that  comes  from  subsequent 
wear  is  quite  another  matter.  An  early  ad- 
justment of  chains  may  be  expected  to  be 
required  with  a  new  car. 

The  stiffness  of  the  body  springs  of  new 
cars  is  proverbial,  and  it  is  only  after  some 
little  use  that  they  acquire  their  expected 
easy  riding  qualities.  Careful  driving  over 
rough  roads  is  advisable  with  a  new  car,  in 
order  to  bring  the  springs  into  condition, 
with  the  least  amount  of  general  wear  and 
tear. 

LOOSE  PIECES  OF  SOLDER  IN   TANK. 

It  often  happens  that  in  the  process  of 
making  the  gasoline  tank  small  pieces  of 
solder,  soldering  flux  or  metal  are  left  with- 
in it  These  pass  out  through  the  gaso- 
line pipe,  and  it  is  not  uncommon  for  a  new 
car  to  exhibit  carburetor  troubles,  due  to 
the  filtering  screen  or  the  vaporizer  spraying 
nozzle  becoming  clogged  with  this  foreign 
material.  The  carburetor  strainer  of  a  new 
car  should  be  deaned  apd  the  float  chamber 
flushed  out  after  they  have  been  in  use  a 
short  time. 

The  imions  which  connect  the  various 
parts  of  the  water  and  gasoline  system, 
especially  if  packed  with  washeris  of  leather 
or  similar  material,  may  need  tightening 
after  a  few  days  of  rough  riding.  The 
packings  squeeze  considerably  at  first,  and  a 
second  tightening  is  likely  to  be  necessary 
before  they  assume  their  final  dimensions. 

Allusion  has  already  been  made  to  the 
annojring  failing  possessed  by  bolts,  cap 
screws  and  other  holding  devices,  of  work- 
ing loose  under  vibration,  especially  when 
new  and  holding  newly  fitted  parts  which 
have  not  fully  been  shaken  down  to  a  bear- 
ing. A  very  large  number  of  nuts  may 
usually  be  "taken  up"  on  a  new  machine 
after  it  has  been  run  a  short  time. 

LOCKING  DEVICES. 

The  lockiing  devices  of  adjustable  parts, 
such  as  the  carburetor,  brake  and  clutch 
operating  devices,  and  distance  rods,  spe- 
cially require  scrutiny  on  a  car  newly  from 
the  factory.  All  these  pa^ts  have  presum- 
ably been  subjected  to  several  experimental 


adjustments,  and  it  is  quite  possible  that 
they  may  have  been  left  somewhat  loose 
during  the  "timing  up"  process  and  not 
finally  locked,  through  some  inadvertence, 
when  the  car  was  deemed  fully  adjusted. 
Then,  too,  cotter  pins,  lock  nuts  or  lock 
washers  may  have  been  left  out  by  some 
careless  tester.  At  any  rate,  the  parts  are 
worthy  of  an  inspection. 


Welds  in  Motor  Cars. 

By  Thomas  J.  Fay,  E.  R 

A  very  large  percentage  of  the  welds  that 
are  made  in  parts  for  motor  cars  fail  sooner 
or  later,  and  if  a  weld  once  made  does  not 
fail  in  its  performance,  it  is  a  sure  sign  that 
the  part  wdded  is  stronger  and  heavier 
than  it  ought  to  be.  The  writer  during  some 
of  his  earlier  experiences  with  motor  cars 
noticed  that  many  of  the  serious  troubles 
were  directly  traceable  to  welds  in  axles, 
distance  rods,  control  levers,  and  other  parts 
that  are  not  easily  manufactured  without  in- 
troducing welds.  As  is  generally  well  ap- 
preciated, axles  may  not  be  readily  die 
forged  in  one  piece,  and  it  is  common  prac- 
tice to  weld  the  two  halves.  The  cost  of 
producing  axles  in  one  piece  is  extremely 
high  in  comparison ;  nevertheless,  the  secur- 
ity afforded  is  well  worth  the  increase  in 
cost 

Wdds  are  objectionable  for  various  rea- 
sons. If  a  bar  is  "notched"  it  may  be 
readily  fractured,  this  fact  being  generally 
known  among  mechanics,  because  they  util- 
ize the  notching  process  to  part  a  bar  at 
some  desired  point  The  reason  the  notched 
bar  will  break  at  the  notch  is  because  the 
stresses  are  concentrated  at  that  point,  in- 
stead of  being  spread  out  uniformly.  If  a 
notch  put  in  a  bar  purposely  will  result  in 
fracture  at  the  point  of  notching,  an  imper- 
fect weld  (as  wdds  nearly  always  are)  will 
effect  the  same  end. 

In  a  motor  car  the  result  is  a  little  more 
pronounced,  because  the  metal  is  deformed 
in  alternate  directions  and  persistently.  Dis- 
tance rods,  knuckle  arms,  driving  spiders 
and  numerous  other  parts  besides  axles,  are 
very  difficult  to  forge  without  resorting  to 
welding.  Moreover,  the  very  parts  most 
difficult  to  make  without  resorting  to  welds 
are  the  identical  parts  subjected  to  strains 
of  the  greatest  magnitude.  Unfortunately, 
welds  in  the  very  parts  so  difficult  to  pro- 
duce without  welds  spell  danger  to  motbrists 
and  a  heavy  repair  bill.  Herein  lies  one  of 
the  reasons  for  the  great  difference  in  the 
cost  of  quality  cars  and  of  cars  not  inferior 
in  general  appearance. 

In  motor  car  work  it  is  very  difficult  to  do 
entirely  without  welding.  The  average 
smith  thinks  he  can  make  a  perfect  weld 
every  time,  and  resents  every  imputation  to 
the  contrary.  He  may  know  that  some 
steel  products  may  be  welded  more  or  less 
perfectly,  but  the  steel  monger  who  fills  the 
order  for  weldable  steel  may  not  be  so  par- 
ticular, so  that  what  the  smith  may  know 
would  have  but  small  bearing  upon  the 
value  of  welds  in  the  steel   in  stock. 


Although  welds  are  not  desirable  in  sx 
car  parts,  it  may,  nevertheless,  be  of  ss 
est  to  point  out  the  influences  teodinf 
limit  the  wddability  of  steel.  Certain  <^  i 
components  of  sted  are  so  detenmued 
their  action  from  the  point  of  vie^f^  of  wq 
as  to  prohibit  the  employment  of  sttt' 
which  these  components  abound,  i£  «ei 
are  necessary.  The  fact  that  steel  is  ssk 
be  weldable  does  not  make  the  wek  i 
strong  as  the  tmwdded  sections  of  i 
same  specimen. 

Of  the  components  likely  to  mis^j 
against  wddability  there  arc  two  divisK^i 
They  first  affect  welding  no  matter  »q 
their  proportions,  and  r^^dless  of  c^l 
components.  The  effect  of  the  other  cii] 
is  influenced  by  variation  of  the  other  ex 
ponents,  or  the  use  of  neutralizing  ^f^ 
Arsenic,  for  instance,  reduces  the  wc^fc^ 
qualities  of  steel,  no  matter  what  its  ^ 
centage  in  the  ^ted  may  be,  and  any  vaai 
tions  in  the  proportion  of  the  other  ce^ 
ponents  do  not  seem  to  change  this.  On  t 
other  hand,  arsenic  does  not  in  any  r 
improve  steel  for  structural  or  machine  p 
poses,  unless  it  increases  the  elongatior 
hardened  steel — that  is,  its  ability  to  wr 
stand  shock  stresses. 

In  the  absence  of  definite  data  in  rel£: 

to  this  matter,  arsenic  must  be  viewed  as  r 

undesirable  component  in  steel  in  gei^n 

and   in   steel   to   be  wdded   in    partioil. 

Phosphorus,  on  the  other  hand,  has  a  icr: 

or  less  marked  effect  upon  the  general  id 

welding  qualities  of  steel,  depending  s^ 

the  carbon  percentage  present     If  the  or^ 

bon  is  high,  the  effect  of  phosphorus  is  k 

tensified.    In  any  case,  phosphorus  is  ^ 

most  detrimental  of  all  the  components  6 

steel,  and  should  only  be  present  in  mirr: 

quantities.     One  way  to  grade   motor  o: 

sted,  aside  from  its  general  terms,  might  bf 

in  terms  of  the  phosphorus  present,  say,  ^ 

follows : 

Per  Cent,  of 

Phosphorus.  Grade  of  Steel 

o.  10 Quite  usdcss. 

o.o8 Scarcely  worth  consideria^ 

o.o6 Indifferent 

0.04 Fairly  good  metaL 

0.02 Very  good  metal. 

o.oi Thoroughly  good  metal 

It  seems  quite  safe  to  grade  sted  in  ac- 
cord with  the  phosphorus  component,  abso- 
lutely independent  of  the  other  components 
and  while  this  matter  is  only  partially  ger- 
mane to  the  subject,  yet  even  so  it  may  be 
well  to  enlarge  upon  this  phase  of  the  sub- 
ject With  a  view,  then,  to  showing  tV 
relation  between  phosphorus  and  quality  r 
steel,  reference  may  be  had  to  tests  ct 
products,  and  the  qualities  of  the  sanK 
products,  as  shown  in  the  table  at  the  t?r 
of  the  next  column. 

In  every  instance  in  which  high  phospbcr 
us  metal  failed,  low  phosphorus  sted  of  & 
greater  section  served  the  purpose,  with  r« 
sign  of  failure.  True,  in  some  instances : 
different  grade  of  metal  was  substitute! 
metal,  perhaps,  of  greater  inherent  strength 
but  from  the  evidence  that  has  come  to  tk 
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Per  Cent,  of 

Phosphorus. 

0.105 

0.082 
0.061 
0.05 
0.032 

0.015 
0.023 


0.013 


Name  of  Steel. 
Machine  steel. 


Machine  steel. 

Machine  steel. 

Nickel  steel. 

Nickel  chrome  steel  gear. 

Nickel  chrome  steel  gear. 
Acid  O.  H.  steel  connect- 
ing rods  for  motors. 

Nickel  chrome  steel  crank 
shafts. 


Service   Rendered. 
As  a  crank  shaft  in  a  motor  ruptured  in 

service  after  running  some  time. 
Distance  rod  in  a  car  parted  at  the  weld. 
Cardan  shaft  twisted  off  in  service. 
Very  satisfactory  for  responsible  work. 
Of  indifferent  quality;  lower  phosphorous 

metal  serves  much  better. 
Very  fine  results  under  all  conditions. 

Served    perfectly    well    for    an    extended 
period  in  many  cases. 

Thoroughly  good  in  every  way. 


on  (a)  the  carbon  contained;  (b)  the  time 
heating  is  continued;  (c)  the  rate  of  in- 
creasing the  temperature;  (d)  the  total 
work    done    upon    the    heated    products; 


notice  of  the  writer,  all  steels  with  high 
phosphorus,  no  matter  what  the  composi- 
tion otherwise,  proved  valueless  or  nearly 
so,  at  any  rate  for  the  specific  purpose  for 
which  they  were  supposed  to  suflSce. 

High  phosphorus  steel  is  cold-short, 
treacherous  and  incapable  of  resisting 
successfully  any  suitable  shock  test. 
The  writer  believes  that  all  concerns 
should  provide  themselves  with  a  suit- 
able drop  hammer,  by  means  of  which 
shock  tests  could  be  made  at  will  on 
specimens  of  the  metal  to  be  employed, 
particularly  in  motor  car  work.  Strange 
as  it  may  seem,  metal  may  test  satisfactorily 
in  every  other  way,  as  to  tensile  strength, 
elastic  limit,  elongation  and  contraction; 
may  hold  the  rigid  percentages  of  the  com- 
ponents said  to  be  proper  for  use,  and  yet  a 
shock  test  may  show  it  to  be  unsuited  for 
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the  service.  Phosphorus  is  most  largely  re- 
sponsible for  this  peculiarity,  hence  phos- 
phorus is  the  one  component  to  be  always 
taken  into  account  In  further  relation  to 
this  important  question,  to  more  clearly 
bring  out  the  facts,  it  may  not  be  out  of 
place  to  take  a  peep  into  the  processes  of 
iron  making  as  it  was  conducted  in  the  past, 
and  the  differences  time  has  wrought,  for  it 
is  the  change  in  the  process  which,  for  the 
most  part,  renders  welds  so  objectionable 
now. 

"Puddle  iron,"  as  it  was  called,  was  pro- 
duced by  a  process  involving  much  personal 
exertion  on  the  part  of  the  workmen,  and 
the  process  limited  the  weight  of  material 
that  could  be  rendered  plastic  and  manipu- 
lated in  the  puddling  furnaces;  but  by  com- 
bining several  balls  of  the  product  after  the 
"slag"  was  expelled  by  hammering,  and  sub- 
jecting the  mass  to  a  rolling  process,  the 
resultant  "puddled  bar"  would  weigh  up- 
ward of  500  pounds.  The  puddled  bars 
were  afterward  cut  up  into  short  lengths 
and  laid  up  into  "piles,"  which  in  turn  were 
raised  to  a  welding  heat. 

It  is  perfectly  obvious  that  weldability 
was  an  essential  to  the  production  of  this 
iron.    The  "piles"  as  they  entered  the  rolls 


were  at  full  welding  heat,  hence  the  need  of 
cutting  the  bars  into  short  lengths,  for  at 
this  welding  heat  but  a  short  length  could 
be  picked  up  integral.  The  process  was 
of  necessity  more  or  less  manual,  and  alto- 
gether costly.  It  also  follows  that  it  was  a 
welding  process  pure  and  simple,  dictated 
wholly  by  convenience. 

Nevertheless,  puddled  iron  (which  is  lit- 
tle used  at  the  present  time),  though  not 
strong,  was  always  a  reliable  product  The 
iron  was  always  tmiform,  owing,  no  doubt, 
to  the  purity  of  the  product,  the  low  carbon 
component  and  the  process  of  welding  the 
metal,  which  involved  much  work  expended 
thereon. 

It  is  plain  from  the  success  of  the  pud- 
dling process  that  for  welding  one  must 
raise  the  mass  to  a  welding  heat,  and  must 
use  a  metal  not  likely  to  deteriorate  in  heat- 
ing to  the  high  temperature  required  in  the 
process.  The  chemical  composition  of  pud- 
dled iron  might  be  set  down  as  follows: 
Carbon,  .057;  silicon,  .036;  sulphur,  .006; 
phosphorus,  .013;  manganese,  .109;  copper, 
.001;  arsenic,  .006. 

A  very  low  carbon  component  is  a  pro- 
nounced feature  of  the  composition,  while 
on  the  whole  the  iron  is  comparatively  pure, 
for  the  total  admixture  of  foreign  ingredi- 
ents represents  only  0.228  per  cent  Raising 
metal  such  as  this  to  a  welding  heat  is  easy 
enough,  and  a  good  weld  is  likely  to  result 
if  the  smith  has  any  skill  at  all;  but  pud- 
dled iron  is  not  a  strong  product,  nor  is  it 
readily  obtainable,  although  there  are  prob- 
ably two  or  three  sources  of  supply  in 
France  and  Northern  Europe,  for  puddled 
iron  is  used  to  a  limited  extent  for  axles 
and  other  parts  of  cars  subjected  to  shock 
stresses,  and  which  are  more  easily  pro- 
duced if  welds  are  permissible. 

Steel,  on  the  other  hand,  is  a  very  differ- 
ent product  when  welding  is  considered, 
for  the  physical  qualities  of  the  steel  are 
affected  by  the  heating,  the  effect  depending 
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Fig.  2. 

(e)  the  continuity  of  work  and  the  uni- 
formity thereof  between  the  forging  limits 
of  temperature. 

Low  carbon  steel  may  be  welded,  but  the 
weld  is  not  as  strong  as  the  tmwelded  sec- 
tion in  the  same  steel.  On  the  other  hand, 
high  carbon  steel  as  now  to  be  had  is  in  no 
sense  weldable,  for  steel  with  any  consid- 
erable carbon  component  cannot  be  raised^ 
t6  the  welding  heat,  lest  it  be  "burned." 
Steel  with  as  low  as  0.15  carbon  is  suscepti- 
ble to  heat,  and  must  be  handled  with  care ; 
0.20  carbon  steel  becomes  entirely  unreli- 
able when  subjected  to  a  cementing  temper- 
ature, while  0.50  carbon  steel  is  wholly  un- 
manageable at  well  below  the  welding  tem- 
perature. 

While  other  components  are  to  be  taken 
into  account  when  considering  the  possibil- 
ity of  welding,  the  fact  remains  that  car- 
bon is  the  main  stumbling  block.  To  make 
a  weld  requires  a  welding  temperature 
which  is  far  higher  than  can  be  attained  in 
carbon  steel  without  burning  the  metal. 
What  the  average  smith  calls  a  weld  is  not 
a  weld  at  all.  Indeed,  it  is  nothing  but  me- 
chanical pressure  and  what  might  be  termed 
a  "shark's  grip"  (see  Fig.  i),  depending 
upon  the  roughened  surfaces  interlocking 
with  each  other,  but  the  temperature  usual- 
ly employed  is  too  low  to  effect  a  real 
weld;  or,  if  it  is  high  enough,  the  product 
is  so  reduced  in  quality  as  to  preclude  its 
safe  employment  in  a  motor  car. 

Fig.  2  illustrates  another  kind  of  so-called 
weld  that  affords  a  good  argument  to  the 
effect  that  no  real  weld  is  obtained  by  the 
usual  process,  for  in  this  example  a  pin  is 
used  as  a  coupling  between  the  two  mem- 
bers, this  proving  that  the  smith  has  no 
faith  in  his  own  process.  The  construction 
shown  in  Fig.  3  is  the  absolute  limit  of  ab- 
surdity when  reference  is  had  to  so-called 
welds,  for  in  this  example  a  cold  piece  of 
metal  is  driven  into  a  hot  piece  and  the  two 
are  brought  into  intimate  relation  by  the 
pressure  of  hammer  blows.    In  this  case  the 
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claim  of  a  weld  is  perfectly  absurd,  since 
one  of  the  members  is  cold. 

As  a  further  proof  of  the  effect  of  carbon 
on  the  welding  qualities  of  iron  and  steel, 
it  is  only  necessary  to  point  out  two  simple 
but  well  authenticated  facts,  as  follows: 
In  the  production  of  puddled  iron  the  "crop 
ends"  of  sections  or  bars  are  ^ent  to  the 
puddle  bars  in  the  pile,  and  with  the  rest 
of  the  pile  are  utilized  in  the  production  of 
bars,  even  improving  the  qualities  of  the 
bars,  in  which  "crop  ends"  form  an  appre- 
ciable percentage.  On  the  other  hand,  "crop 
ends"  of  steel  bars  will  not  weld,  hence  in 
the  open  hearth  process  they  must  be  re- 
melted,  or  in  the  Bessemer  process  a  small 
portion  may  go  into  the  melting  cupola,  or 
still  smaller  quantities  into  the  vessel  when 
there  is  a  "hot  blow."  On  the  whole,  how- 
ever, the  quantity  of  "crop  ends"  possible 
to  use  in  this  way  is  very  limited,  and  the 
non-welding  qualities  of  steel  would  prevent 
the  process  employed  for  iron  to  be  used 
for  steel  were  it  not  for  the  fact  that  steel 
"crop  ends"  may  be  disposed  of  by  the  Sie- 
mens-Martin process. 

On  page  300  of  Kent's  "Mechanical  En- 
gineer's Pocket  Book"  are  given  some  test 
results  on  the  strength  of  welds,  and  the 
statement  is  made  that  "the  ratio  of  weld 
to  solid  in  all  the  tests  ranging  from  37.0 
to  95.4  is  proof  of  the  great  variation  of 
workmanship  in  welding."  Kent  is  only 
right  about  this  matter  as  it  is  put,  because 
all  the  tests  given  were  on  iron.  If  steel 
had  been  welded  and  tested,  the  variations 
in  the  workmanship  would  have  been  just 
as  great,  but  the  results  would  have  been 
even  worse,  for,  aside  from  the  workman- 
ship, there  would  have  been  the  non-weld- 
ing nature  of  the  material  to  consider. 
Even  with  iron  only  there  were  but  few  of 
the  records  that  showed  better  than  75  per 
cent.,  while  a  large  number  of  them  fell 
below  50  per  cent. 

In  a  motor  car  one  must  take  into  ac- 
count the  worst  possible  case,  and  on  such 
a  basis  a  weld  in  iron  would  be  worth  but 
37  per  cent,  of  the  same  solid  section.  For- 
tunately, alloy  steel  products  containing 
nickel,  chromium,  vanadium,  titanium,  tung- 
sten, aluminum,  boron,  uranium,  copper,  tin 
zinc,  platinum,  manganese  and  other  ingre- 
dients, do  not  lend  themselves  to  the  weld- 
ing process,  nor  is  it  likely  the  future  will 
disclose  any  change  in  this  direction. 


The  Responsibility  for  Damage  to 
a  Hired  Car. 

Whether  a  person  hiring  a  motor  car  is 
liable  for  tire  repair  is  a  point  just  decided 
by  a  Manchester,  England,  court.  A  Brit- 
ish motorist  hired  a  car  for  $25  a  day  for 
a  run  from  Manchester  to  Lands  End.  A 
back  tire  burst  and  a  new  one,  costing  $55, 
was  paid  for  by  the  customer,  who  sought 
to  recover  from  the  owner.  The  judge  de- 
cided that  persons  hiring  motor  cars,  like 
persons  hiring  cabs,  were  not  responsible 
'or  any  damage  and  gave  judgment  for  the 
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Exliaust   Heating  for  Winter 
Driving. 

By  the  "Trouble  Man.'' 
An  automobile,  on  account  of  its  high 
rate  of  speed,  as  compared  with  other  road 
conveyances,  is  a  very  cold  vehicle  for 
winter  use,  and  when  it  is  considered  that 
at  all  times  during  its  operation  it  is  giving 
off  large  amounts  of  waste  heat,  it  is  rather 
surprising  that  so  little  use  is  made  of  this 
otherwise  useless  "caloric"  to  heat  the  vehi- 
cle and  thus  render  its  employment  more 
comfortable  during  the  cold  season.  Either 
the  circulating  water  or  the  exhaust  gases 
may  be  employed  for  useful  heating,  but  the 
latter  source  is  by  far  the  more  practical  of 
the  two.  Some  closed  vehicles  have  been 
warmed  by  coils,  through  which  the  jacket 
water  is  caused  to  circulate,  and  this  meth- 
od works  well,  if  properly  installed,  al- 
though the  full  heating  effect  is  not  real- 
ized until  the  motor  has  been  run  for  a 
certain  length  of  time.  It  is  not  generally 
advisable  to  attempt  to  apply  an  arrange- 
ment of  hot  water  coils  to  an  ordinary  car, 
as  the  cooling  system  may  be  deranged  by 
its  addition,  considerable  expense  is  in- 
volved, and  the  possible  chances  for  water 
leaks  (already  numerous  enough)  are  there- 
by increased. 

ADVANTAGES  OF  EXHAUST  GASES. 

On  the  other  hand,  the  exhaust  possesses 
its  full  temperature  as  soon  as  the  motor  is 
started;  it  may  be  drawn  upon  to  any  extent 
without  affecting  the  operation  of  the  motor, 
no  possibility  of  annoyingly  leaky  connec- 
tions are  involved,  and  the  arrangement  for 
utilizing  it  is  very  simple  and  cheap. 

ARRANGEMENT  OF   HEATERS. 

For  use  upon  ordinary  cars,  two  foot 
warmers,  set  one  into  the  floor  board  of  the 
front  seat  and  the  other  into  the  flooring 
of  the  tonneau,  will  be  found  very  effective, 
especially  if  arrangements  be  made  to  but- 
ton the  lap  robes  to  the  car  body  in  such  a 
way  as  to  confine  the  heat.  These  foot 
warmers  should  be  thin,  flat,  rectangular 
chambers  of  strong  sheet  iron,  in  shape  like 
shallow  closed  boxes.  At  the  upper  cor- 
ners they  should  be  provided  with  angular 
lugs  riveted  on,  adapted  to  rest  upon  and  be 
fastened  to  some  part  of  the  car  frame  or 
floor,  and  hold  the  upper  surface  of  the 
heater  about  flush  with  the  level  of  the  rest 
of  the  footboard. 

The  seams  of  the  sheet  iron  of  the  heater 
had  best  be  brazed,  and  several  stay  Bolts 
should  hold  together  the  flat  top  and  bot- 
tom. It  should  be  covered  with  several 
servings  of  asbestos  paper,  well  banded  into 
place.  Such  a  heater  need  not  be  more  than 
2^  or  3  inches  in  depth,  and  may  be  of  any 
convenient  horizontal  length  and  breadth. 
On  some  cars,  owing  to  the  presence  of 
interfering  portions  of  the  mechanism,  it 
may  not  be  easy  to  find  a  place  for  it  in  the 
front  footboard,  but  usually  room  for  it 
may  be  found  in  ^he  section  of  flooring  next 
the  heelboard.  This  board  may  be  removed 
or  cut  away  to  give  space  for  it  Ordi- 
narily, there  will  be  no  difficulty  in  applying 
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a  heater  of  this  sort  to  the  tonncaiL  A 
mat  of  some  rather  thin  material,  not  tu 
much  affected  by  heat,  may  cover  the  fit: 
upper  surface  of  the  heater  and  the  renoi: 
ing  floor  boards. 

PIPE  CONNECTIONS. 

On  one  end  of  the  heater — whichcverm 
happen  to  be  most  convenient— should  bt  t 
fitting  arranged  to  take  a  small  pipe  leidq 
from  the  muffler  or  exhaust  pipe.  This  ]^ 
should  contain  a  union,  which  may  rai 
be  broken,  and  allow  of  the  easy  xtm-^i 
of  the  heater  when  desired.  This  sbr- 
be  provided  for  with  especial  care  m  oi 
the  presence  of  the  heater  prevents  aixt: 
to  any  important  portion  of  the  car  mecb 
ism.  In  this  supply  pipe,  preferably  dw : 
its  entrance  to  the  heater,  should  be  locHf: 
a  valve  capable  of  withstanding  the  beat  t 
the  gases — an  ordinary  globe  valve  shcrl 
suffice.  There  should  also  be  inserttc  - 
this  pipe  a  fitting  containing  a  &ie  sc 
gauze  screen  to  prevent  the  communiaa^ 
of  flame  to  the  heater  and  the  cxplosioQ ' 
any  unbumt  gases  which  may  have  cntr?; 
it.  If  desired,  a  spring  check  valve  c?d> 
ing  toward  the  heater  may  also  be  toci^ 
in  this  supply  pipe. 

REGULATION  OF  HEAT. 

At  the  opposite  end  of  the  heater  from  c: 
at  which  the  supply  pipe  enters  should  it 
drilled  a  number  of  very  small  hd«s,* 
number  and  size  of  which  may  best  be  a- 
termined  by  experiment  Throu^  '^ 
fine  holes  the  gases  gradually  escape,  isii 
current  of  hot  gas  is  constantly  pisa 
slowly  through  the  heater,  maintainii^  n  t 
a  suitable  temperature.  By  means  of  tk 
shut-off  valve  the  entering  gas  may  be  to 
tied  to  any  desired  extent,  and  the  tempo 
ture  of  the  heater  thus  controlled  in  affifl- 
ure.  The  Supply  pipe  for  the  heater  nuy  • 
tapped  from  the  exhaust  pipe  prefer^ 
close  to  the  muffler,  or,  if  more  comrcsr: 
it  may  be  connected  to  the  muffler  itscli  'J 
connection  being  made  at  such  a  point  t:i 
the  proper  pressure  may  be  obtained.  ^"^ 
not  required  the  supply  of  gas  to  the  bar 
may  be  entirely  shut  off  by  the  valve,  3* 
during  the  warm  months  the  whole  arm**- 
ment  may  be  removed  and  a  plug  sci?»^ 
into  the  exhaust  pipe  or  muffler  shell  *flS= 
the  supply  pipe  was  connected. 

The  use  of  such  foot  warmers  adds«" 
greatly  to  the  comfort  of  winter  drir^ 
and  their  installation  does  not  involw 
large  expense.  When  once  properU  - 
ranged  they  should  not  give  any  trouW.  * 
a  long  time. 


Italian  Touring  Maps. 

The  Italian  Touring  Qub,  14  Via  ^ 
Napoleone,   Milan,  sends   us  copies  <i 
constitution  and  bylaws,  and  of  seven' 
the  touring  maps  which  ought  to  be  f< 
terest  to  automobile  tourists  who  wti 
visit  Italy.    The  two  maps  sent  us  rcU^ 
the  Stelvio  and  Mont  Cenis  passes  in  T* 
Italy,  and  are  accompanied  by  profile  e? 
and   considerable    descriptive    mattw. 
whole  being  bound  in  paper  covers. 
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Decline  in  the  Demand  for  Foreign 
Cars. 

According  to  cable  reports  of  the  daily 
press  from  Paris,  the  January  trade  in  au- 
tomobiles has  been  very  dull  there,  owing 
chiefly  to  a  lessening  in  the  demand  for 
cars  for  export  The  reasons  assigned  for 
the  decline  are  that  the  London  Ol3rmpia 
Show,  which  was  held  a  month  before  the 
Paris  Show,  diverted  a  great  deal  of  the 
English  business  that  would  otherwise  have 
gone  to  France,  and  that  the  earliness  of 
the  ^season  in  the  United  States,  which  in- 
sures purchasers  earlier  delivery  of  native 
built  cars,  has  determined  many  Americans 
to  buy  at  home.  It  is  recognized  that  the 
other  automobile  manufacttuing  countries 
are  rapidly  coming  into  line  with  the 
French,  and  that  the  competition  in  the 
world's  market  will  soon  become  very  se- 
vere. . 

There  was  a  very  heivy  increase  in  the 
importation  of  French  cars  into  this  coun- 
try during  the  past  year,  which  may  have 
given  French  manufacturers  rather  exag- 
gerated views  as  to  the  future  market  pros- 
pects for  their  product  in  the  United  States. 
They  were  the  first  to  recognize  the  large 
immediate  profits  to  be  realized  from  cater- 
ing to  the  demand  of  what  might  be  called 
the  select  automobile  purchasing  public, 
while  the  early  American  manufacturers, 
one  and  all,  kept  in  view  the  average  pur- 
chaser and  built  their  cars  accordingly.  The 
French  have  reaped  about  all  the  benefits 
that  were  to  be  derived  from  their  policy, 
for  now  that  the  automobile  industry  in 
this  country  has  grown  to  such  enormous 
proportions  and  a  tendency  toward  special- 
ization is  making  itself  manifest,  the  would- 
be  purchaser  of  a  luxurious  car  finds  him- 
self provided  for  by  the  home  industry  as 
much  as,  if  not  more  than,  the  purchaser  of 
a  cheap  but  serviceable  car.  Purchasers  of 
automobiles  may  be  divided  roughly  into 


three  classes.  There  are  in  this  coimtry  a 
considerable  number  of  persons  to  whom 
money  is  a  small  object,  and  who  delight 
in  having  a  thing  simply  because  the  aver- 
age person  cannot  afford  it  This  class  will 
continue  to  provide  purchasers  for  foreign 
cars.  The  next  class,  those  who  are  simply 
looking  for  quality  regardless  of  any  other 
consideration,  will  soon  have  no  need  of 
going  abroad,  if  indeed  they  have  now. 
Those,  finally,  to  whom  cost  is  a  considera- 
tion of  prime  importance  will,  in  view  of 
the  45  per  cent,  tariff,  hardly  go  in  for  im- 
ported cars. 

It  was  foreseen  that  the  hold  of  the 
French  industry  upon  the  American  market 
would  be  but  temporary,  and  if  the  report 
above  referred  to  is  based  on  fact,  as  we 
have  no  reason  to  doubt,  the  turning  point 
seems  now  to  have  been  reached.  The  de- 
cline in  the  sales  of  French  cars  in  this 
country  cannot  be  due  to  want  of  quality — 
indeed,  until  quite  recently  all  those  im- 
ported here  were  of  the  highest  grade— but 
it  was  a  foregone  conclusion  that,  with  the 
liberal  protection  which  the  American  in- 
dustry enjoys,  the  French  would  be  unable 
to  compete  in  the  American  market  in  the 
long  run. 


Recliarging    of     Ignition    Storage 
Batteries. 

The  accumulator  is  evidently  gaining 
groimd  very  rapidly  as  the  accepted  source 
of  current  for  ignition  purposes,  and  is, 
upon  the  whole,  proving  extremely  reliable 
and  generally  satisfactory.  Almost  the  only 
serious  objection  to  its  general  use  arises 
from  the  fact  that  direct  current,  suitable 
for  charging  it,  is  very  seldom  supplied 
outside  the  great  cities,  and  is  not  available 
in  the  stables  of  the  majority  of  motorists — 
the  alternating  current  being  now  generally 
supplied  for  domestic  purposes.  To  the 
relatively  small  proportion  of  motorists  to 
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whom  direct  current  supply  is  available  the 
recharging  of  ignition  batteries  in  the  sta- 
ble by  the  aid  of  extremely  simple  and 
inexpensive  apparatus  is  an  easy  matter, 
but  a  very  large  proportion  of  the  users 
of  ignition  accumulators  are  accustomed 
to  rely,  for  recharging  service,  upon 
garages  which  are  equipped  with  convert- 
ers for  vehicle  charging,  either  of  the 
motor  generator  or  mercury  type.  The  or- 
dinary user  of  ignition  accumulators,  who 
lives  outside  certain  sections  of  the  great 
cities  or  has  no  access  to  a  direct  current 
isolated  lighting  plant,  is  accustomed  to  car- 
ry his  accumulators  to  a  garage  and  leave 
them  there  to  be  charged.  Considerable 
inconvenience  and  delay  is  often  involved, 
and  batteries  are  not  always  properly  re- 
stored or  handled  in  as  careful  a  manner 
as  the  owner  could  wish.  The  charging  of 
these  small  four  or  six  volt  batteries  from 
the  comparatively  large  and  high  voltage 
rectifiers  employed  for  vehicle  charging 
is  a  very  wasteful  process,  and  the  first  cost 
of  such  powerful  apparatus  is  too  great  to 
warrant  its  installation  in  a  private  stable 
for  such  small  work  as  ignition  battery 
charging. 

It  is  only  recently  that  rectifying  ap- 
paratus, properly  adapted  in  size  to  this  re- 
quirement and  not  involving  an  excessive 
outlay^  has  been  placed  upon  the  market. 

Three  kinds  of  rectifiers,  o£  small  ca- 
pacity and  low  voltage,  are  now  obtainable 
which  arc  suitable  for  private  use. 

The  mel-cury  arc  rectifier,  which  has  been 
fully  described  in  these  columns,  is  nbw 
offered  in  a  small  and  convenient  form  of 
appropriate  output,  designed  especially  for 
this  service.  Miniature  motor  generator 
sets,  consisting  of  a  small  single  phase  alter- 
nating current  motor,  direct  connected  to  a 
low  voltage  direct  current  generator,  of  a 
capacity  of  one-tenth  kilowatt,  more  or  less, 
are  also  to  be  had.  Such  a  little  outfit  is 
readily  installed  upon  a  small  shelf  in  the 
stable  and  operated  from  the  alternating 
current  lighting  circuit.  Rectifiers  of  the 
electrolytic  or  chemical  type  are  also  to  be 
had,  giving  an  output  commensurate  to  the 
demands  of  this  service  at  an  appropriately 
low  voltage. 

An  outfit  of  any  one  of  these  three  types 
would  not  appreciably  encumber  a  private 
stable,  and  its  first  cost  would  not  be  pro- 
hibitive. To  anyone  making  an  extensive 
use  of  ignition  accumulators  the  use  of 
such  an  arrangement  would  probably  in  the 
rove  a  decided  economy. 


Lubrication  in  Cold  Weatlier. 

It  should  be  carefully  borne  in  mind  by 
all  who  use  motor  vehicles  during  the  win- 
ter months  that  low  temperatures  involve 
special  dangers  to  the  car  mechanism,  re- 
sulting from  failure  of  lubrication  devices. 
Automobile  oils  increase  in  viscosity  very 
markedly  when  subjected  to  cold,  and  under 
extreme  conditions  become  semi-solid  and 
incapable  of  flowing,  except  when  under  the 
influence  of  very  considerable  pressure. 
Unless  the  means  of  feeding  the  lubricant 
to  the  various  bearings  be  absolutely  posi- 
tive, there  is  no  certainty  that  oil  is  being 
properly  distributed,  in  very  cold  weather, 
unless  the  lubricant  supply  and  its  ^flow 
pipes  are  so  located  as  to  benefit  from  the 
heat  developed  from  the  engine  to  an  extent 
sufficient  to  prevent  the  dangerous  solidi- 
fication of  the  lubricant  contained  within 
them. 

Many,  if  not  most,  mechanical  lubricators 
using  individual  pumps  are  sufficiently  posi- 
.tive  in  their  action  to  drive  the  lubricMit 
through  a  small  and  exposed  pipe,  even 
though  the  oil  be  rendered  very  viscous 
through  cold.  The  oil  in  the  lubricator 
reservoir  must,  however,  be  sufficiently  flyid 
to  allow  the  pumps  to  fill  and  operate  prop- 
erly, and  hence  the  oil  reservoir  must  be 
so  placed  as  to  be  under  the  influence  of 
heat  from  the  motor. 

Gas  pressure  lubricators  which  distribute 
oil  through  tubes,  under  the  influence  of 
pressure  derived  from  the  crank  case,  are 
likely  to  prove  much  less  positive  in  cold 
weather  than  are  those  of  the  mechanically 
driven  type,  the  pressure  acting  upon  the 
oil  being  relatively  low.  It  may  prove  in- 
sufficient to  force  the  lubricant  through  the 
pipes  when  it  is  very  viscous  through  cold, 
and  serious  damage  to  important  bearings 
may  result.  The  same  objection  may  be 
made  in  regard  to  gas  pressure  lubricators 
operated  by  the  exhaust,  although  in  a  less 
degree.  The  oil  in  the  reservoir  of  this 
kind  of  Irbricator  is  likely  to  be  kept  well 
warmed  and  fluid  by  the  gases  which  pro- 
duce the  pressure,  and  this  is  also  true  in 
the  type  of  oiler  employing  crank  case 
pressure. 

Oil  cups  arranged  to  feed  by  gravity  are 
not  to  be  depended  upon  in  very  cold 
weather,  unless  they  are  placed  where  they 
are  constantly  kept  warm  and  are  attached 
directly  to  the  points  they  are  designed  to 
supply. 

With  an  oil  supply  under  powerful  pres- 
sure, located  where  it  will  be  kept  moder- 


ately warm  at  all  times,  the  use  of  lubr* 
cant  of  a  rather  low  normal  viscosity,  i^ 
distributing  pipes  of  short  length  zni  ti 
posed  as  little  as  may  be,  good  results  nsf 
be  relied  upon,  even  in  the  coldest  weatfae; 
but  when  these  conditions  arc  not  pn^ 
fulfilled  a  high  degree  of  watchfttiri6i 
should  be  maintained  in  order  that  damait 
to  bearings  may  be  avoided. 


"Literary  Advertisements.'' 

The  Times  of  London,  which  the  vkt^ 
Englishman  r^ards  as  the  greatest  nerr 
paper  in  the  world,  has  recently  intrwhol 
what  it  is  pleased  to  call  'literary  adw- 
ti semen ts,"  consisting  of  articles  00  die 
wares  of  manufacturing  firms  or  commer- 
cial houses,  prepared  by  the  staff  of  it 
Times  and  paid  for  at  more  than  the  tsi 
advertising  rates  of  that  paper  by  the  En 
concerned.  Althotlgh  the  articles  art  p- 
pared  by  the  Times'  own  writers  and  ^ 
as  editorial  matter,  advertisers  are  >, 
formed  in  a  circular  that  the  text  will  ^* 
changed  in  any  way  desired  by  them  !: 
appears  that  special  efforts  are  now  bcf 
made  to  induce  automobile  firms  to  ''^ 
erary-advertise"  their  goods. 

One  of  the  first  firms  to  take  $pw  r 
the  Times  literary-advertising  colonmsia 
a  London  agency  for  a  French  autonn^ 
manufacturer  seeking  to  introduce  Frcu 
motor  omnibuses  in  the  British  capia. 
This  literary  advertisement  was  entorf- 
"The  Coming  of  the  Motor  Bus,"  andrr' 
chiefly  a  belittlement  of  the  British  t^ 
mobile  industry.  Such  an  episde,  in  ^ 
Little  Englander  style,  reads  particttir* 
queerish  in  the  columns  of  the  Tif 
which  politically  is  of  notoriously  jinfds: 
tendencies,  and  cannot  see  anything  f^ 
outside  the  British  Isles  and  Ac  coks* 
But  business  is  business,  and  politics  1 
politics. 

In  this  respect  the  New  York  dailies  fel- 
low an  entirely  different  policy.  We  br* 
no  doubt  that  the  appreciatively  wn» 
trade  notes  which  a  number  of  them  ^ 
printing  regularly,  and  which  nrast  b«  ^ 
vital  interest  to  the  tradespeople  to  wb^ 
they  refer,  even  if  they  are  not  to  "i^ 
average  reader,  arc  inserted  absolutely  ^ 
of  charge.  Their  number  is  nearly  ilwiT 
a  direct  multiple  of  the  number  of  r> 
mobile  advertisements  carried  in  the  st? 
issue  of  the  paper,  usually  three  notes  pf 
advertisement,  although  occasionally  ^{ 
exigencies  of  make  up  or  other  cocKiit.*' 
may  mar  this  studied  proportion  to  «^ 
cjftent. 
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The  Cfaattf feur. 

By    W.  B.  Hambl. 

w  many  owners  of  automobiles  when 
I  their  driver  ever  lo<4c  into  his  capa- 
as  to  handling  their  particular  car? 
foUowingr  article  is  intended  to  give 
rs  some  hints  in  regard  to  the  selec- 
of  a  competent  driver, 
gentleman  in  selecting  a  car  desires 
cure  the  neatest  and  simplest  he  can 
::onsidering  its  construction  and  oper- 
,  and  also  to  secure  a  suitable  driver, 
vho  will  look  after  his  car  and  keep  it 
lape.  Consequentiy,  he  is  undecided 
where  to  get  one,  and  some  of  his 
ds  perhaps  suggest  that  he  ought  to 
a  driver  from  the  factory,  or,  better 
select  a  bright,  intelligent,  young  man, 
send  him  to  the  factory  to  be  instruct- 
ind  when  his  car  is  ready  the  driver 
be  in  trim. 

tiappen  to  know  of  several  first  class 
ifacturers  who  employ  in  their  engine 
repair  departments  such  help  as  stu- 
5;  that  is  to  say,  men  who  offer  their 
ces  gratis  for  a  stated  term,  say,  three 
ths,  with  the  tmderstanding  that  at 
expiration  of  that  time  they  are  to  be 
tnmended  as  drivers,  and  the  same 
tical  person  you  personally  select  must 
ired  under  the  same  conditions. 
>w,  in  the  beginning,  the  person  may 
r  have  had  a  hammer  or  wrench  in 
hand  or  know  the  difference  between 
il  can  and  a  flywheel;  he  is  started  in 
the  same,  we  will  say,  in  the  engine 
nbly  department  The  first  few  days 
;  really  industrious;  he  is  instructed  in 
ase  of  tools  and  turned  over  to  the  sub- 
man,  who,  perhaps,  has  a  dozen  or 
i  engines  under  way  in  a  particular 
of  the  department  As  he  is  not  a 
lanic,  he  is  given  a  wrench  and  screw- 
er  to  set  up  bolts  and  screws.  After 
w  days  he  tires  of  this  and  demands 
;r  work.  He  is  given,  perhaps,  a  ham- 
file,  etc,  and  turned  over  to  the  in- 
tor,  who  will  give  him  a  pimip,  wheel, 
uretor  or  some  easy  job  to  fit  or  put 
It  will  not  be  anything  of  importance, 
ever,  as  he  could  not  do  it  In  the 
ntime  pay  day  has  arrived  and  he 
vs  that  he  does  not  have  any  coin  com- 
to  him,  and  in  consequence  makes  up 
mind  not  to  work  so  hard.  He  doesn't 
;  to,  as  he  does  not  get  paid  for  it. 
asks  his  foreman  to  be  transferred  to 
test  stand,  and  after  a  day  or  so  thinks 
knows  about  all  the  kinks  of  the 
ne.  and  is  tired  of  cranking  the  engine 
*,  anyway;  in  consequence  he  goes  back 
the  regular  work  again.  He  is  given 
lecting  rods  to  assemble  on  crank 
'ts,  or  perhaps  the  caps  to  shine  up 
put  back  in  place,  and  after  a  time 
5  familiar  with  the  engine  and  may  be 
'rved  leaning  up  against  the  post  or 
:h  watching  other  people  work. 
-.  perhaps,  is  the  manner  and  extent 
Jnst  ^— ten  for  a  «;tated  time;  the 
'    '      nd  if  he  is 
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dense  that  is  no  concern  of  theirs.  How- 
ever, he  gets  a  largeness  of  the  head  and 
thinks  he  can  pull  the  engine  down  and 
put  it  up  again  as  good  as  any  one.  This 
may  be  true,  inasmuch  as  the  parts  usually 
go  together  without  very  much  trouble.  He 
puts  up  a  '*holler"  to  go  out  on  rough  test- 
ing of  cars  and  is  transferred  to  the  yards, 
filling  gasoline  tanks,  oiling  and  greasing 
necessary  parts,  and  receiving  instruction 
in  the  several  adjustments,  and  finally  after 
eight  or  ten  days  he  can  perhaps  handle 
a  car  nicely,  and  gradually  becomes  familiar 
with  the  little  troubles  connected  with  the 
machine,  and  every  chance  he  gets  he 
drives  at  top  speed,  and  finally  is  ready  to 
go  out  with  a  car  as  a  competent  driver. 

We  will  assume  this  particular  driver 
is  selected  to  go  with  the  $3,000  car  just 
purchased  by  Mr.  So-and-So.  The  owner 
arrives  for  his  car.  Mr.  Driver  swells  up, 
explains  various  things,  gives  the  owner 
plenty  of  hot  air  and  the  owner  goes  along 
rejoicing— fine  car,  swell  driver,  etc. 
Usually  a  new  car  gives  very  little  trouble 
the  first  season,  as  it  all  depends  on  man- 
agement and  the  use  the  car  has  had,  and 
we  will  say  the  car  for  the  season  has 
had  good  luck,  just  a  few  adjustments  and 
the  unavoidable  tire  troubles.  The  owner 
and  driver  will  be  blowing  and  telling  all 
their  friends  that  they  have  driven  so 
many  thousand  miles  and  have  never 
touched  a  thing  and  their  friends  ought  to 
have  purchased  a  car  like  theirs. 

In  the  meantime  there  is  a  nasty  little 
knock  or  rattle  developing  somewhere  in 
the  car,  and  the  owner  calls  the  driver's 
attention  to  same.  The  driver  assures  him 
that  it  is  nothing  and  it  will  be  taken  care 
of  in  accordance  with  the  owner's  wishes. 
He  looks  all  over  the  outfit  thoroughly 
externally;  he  cannot  locate  it,  and  satis- 
fies himself  that  it  doesn't  do  any  damage 
and  lets  it  go  at  that  He  is  told  to  get 
the  car  ready  for  a  trip;  the  owner  and 
party  start  out  and  the  owner  tells  the 
driver  to  "cut  loose"  and  show  his  friends 
what  he  can  do.  Somehow  the  car  is  not 
at  its  best  and  there  is  a  strained  feeling 
somewhere,  and  the  driver  realizes  that  he 
must  coax  the  car  if  he  ever  wants  to  get 
it  home.  He  has  had  to  stop  several  times 
and  make  adjustments,  but  the  car  doesn't 
respond  to  the  usual  treatment  and  he  just 
manages  to  crawl  home.  The  owner  is 
,mad  and  demands  to  know  what  the  trouble 
is.  The  driver  finally  states  the  car  is  all 
out  of  joint  and  should  be  thoroughly 
overhauled.  He  cannot  do  it  and  conse- 
quently the  car  is  shipped  back  to  the  fac- 
tory to  be  overhauled. 

Let  us  see  what  condition  the  outfit  is 
in  when  it  arrives.  The  repair  department 
receives  the  car  and  removes  the  engine 
from  the  frame,  sets  it  on  horses  or  a 
truck  and  slides  it  down  to  the  engine  re- 
pair department,  with  orders  to  thoroughly 
overhaul  it  The  first  thing  to  do  is  to 
clean  or  scrape  off  the  dirt,  this  being 
necessary  before  the  nuts  and  bolts  can  be 
located.    The  next  operation  is  to  remove 


all  small  parts,  then  the  oil  pan  and  oil 
case,  if  any.  The  oil  pan  is  found  about 
half  full  of  black,  gritty  oil,  which  simply 
means  that  the  driver  did  not  clean  it  about 
once  a  week,  as  he  should  have.  Next, 
when  the  cylinders  are  removed  it  will  be 
noted  that  these  are  awfully  coated  with 
carbon  on  top  of  the  piston  and  on  the  head 
of  the  cylinder,  all  of  which  must  be  re- 
moved. The  valve  seats  are  all  pit-marked 
and  will  not  hold  compression.  They 
should  have  been  reground  several  times 
during  the  season.  On  further  examina- 
tion the  piston  rings  and  cylinders  are 
found  badly  worn,  and  a  few  rings  are 
black  in  places  where  the  explosion  has 
blown  through.  We  also  find  one  or  more 
wrist  pins  badly  "frozen"  or  burned  fast 
to  the  connecting  rod,  so  badly  that  it  is 
necessary  to  smash  the  piston  in  order  to 
remove  the  pin;  cause,  lack  of  oil  or  too 
tight  a  fit  in  the  first  place. 

The  next  operation  is  to  remove  the 
crank  shaft  Upon  examination  of  the 
connecting  rod  caps  we  find  several  with 
a  blued  or  burned  appearance,  and  that 
the  bearings  are  all  scored  up;  also  that 
shims  have  been  entirely  removed  from 
one  or  more  caps,  or  about  half  of  the 
shims  removed  unequally  from  the  c^s, 
which  would  indicate  that  the  driver  did 
not  know  what  he  was  doing  or  how  to 
do  it  This  means  that  the  crank  shaft 
must  be  filed  and  polished  on  all  main 
bearings,  as  well  as  the  wrist  pin  bearings; 
also  that  all  bearings  must  be  scraped,  both 
in  the  crank  case  and  in  the  connecting 
rods,  and  in  many  cases  new  bushings  must 
be  put  in,  as  the  old  ones  are  too  badly 
worn  to  stand  the  scraping  and  refitting, 
and  the  caps  must  be  remilled  to  give  the 
proper  clearance  for  shims,  if  the  old  ones 
can  be  used.  In  addition  to  all  this,  new 
keys  must  be  refitted  all  oVer  the  .engine 
wherever  keys  are  used,  and  the  crank 
shaft  must  be  straightened;  new  piston 
rings,  and  perhaps  a  new  piston  in  addi- 
tion to  the  ones  that  were  smashed  to 
get  the  wrist  pin  out,  must  be  fitted;  all  of 
which  means  time,  say,  perhaps  three  days 
for  two  or  three  men,  at  a  charge  of  from 
70  cents  to  $1  per  hour  for  time,  in  addi- 
tion to  the  cost  of  new  parts. 

In  the  meantime,  what  about  the  rest  of 
the  car?  Gears  are  worn  out  the  shaft- 
ing  is  rent  the  chain,  if  any,  is  worn  so 
that  it  is  useless;  the  clutches  arc  loose 
and  the  car  in  general  needs  a  thorough 
overhauling,  and  many  small  parts  are  fit 
for  scrap  iron.  The  wheels  are  shaky  and 
so  are,  too,  many  other  parts  too  ntunerous 
to  mention.  Of  course,  this  car  has  run 
2,000  miles,  and  has  never  been  touched 
A  piece  of  machinery  that  is  subjected  to 
so  many  changes  of  conditions  as  an  auto 
must  be  looked  after  all  the  time.  Why 
could  not  the  driver  save  the  owner  all 
this  expense  and  overhaul  the  car?  He  sim- 
ply could  not  do*  it  to  save  his  life,  with 
the  limited  amount  of  experience,  such  as 
himdreds  of  so-called  drivers  have,  and 
there  was  too  much  work  about  it  anyway. 
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All   he   was  paid  to  do    was    to  run   the 
car. 

This  is  not  half  of  what  could  be  said 
in  regard  to  some  of  the  drivers.  There 
are  also  many  good  and  bright  ones,  and 
to  such  I  gladly  give  due  recognition.  It 
would  have  been  better  satisfaction  to  the 
owner  to  have  hired  a  good  first  class  ma- 
chinist and  paid  him  the  salary  he  pays 
the  ordinary  driver;  the  machinist  would 
have  kept  the  car  in  better  shape,  as  his 
intelligence  or  a  brighter  mechanical  mind 
would  naturally  make  him  look  after  these 
things.  It  is  just  as  easy  to  teach  a  me- 
chanic to  run  a  car  as  it  is  a  student. 
Furthermore,  first  class  mechanics  do  not 
get  the  salary  you  pay  your  chauffeur,  and 
it  is  to  be  hoped  the  time  is  near  at  hand 
when  a  man  to  be  a  driver  will  have  to 
pass  a  civil  service  examination  as  to  his 
mechanical  ability,  and  only  then  can  the 
owners  be  assured  of  competent  operators 
and  drivers,  who  will  look  after  their  em- 
ployers' interests. 


i.  ^        A  Carburetor  Design. 

By  Hakry  Allen. 

The  drawings  herewith  illustrate  a  car- 
buretor of  simple  design  and  of  the  con- 
ventional float  feed,  spraying  type;  its  con- 
struction will  be  explained  by  reference  to 
the  drawings. 

In  the  first  place,  the  body,  17,  can  cither 
be  an  aluminum  or  a  brass  casting,  but  is 
preferably  made  of  brass.  In  the  float 
chamber  the  only  finishing  required  is  on 
the  boss  at  the  bottom,  which  can,  how- 
ever, be  spot  faced  and  then  drilled  to  teke 
piece  15.  Then  drill  and  tap  the  boss  on 
the  bottom  for  a  %  pet  cock.  At  the  top 
of  the  chamber  just  finish  down  enough  to 
take  care  of  the  flange  on  the  cover;  then 
tap  the  flange  of  the  body  for  3-16  inch  fil- 
lister head  screws.  At  18  we  drill  straight 
through  into  the  float  chamber,  and  then 
tap  the  end  and  plug  it.  At  13  the  casting 
may  be  tapped  to  take  a  pipe  for  admitting 
hot  air  and  only  the  upper  part  of  the  body, 
that  is  the  valve  chamber,  is  finished,  and 
the  flange  is  tapped  as  before  for  fillister 
screws.  The  flange  at  the  side  is  faced 
and  tapped  to  bolt  another  flange  upon  to 
convey  the  mixture  to  the  cylinders.  The 
arm  on  the  side  is  drilled  and  is  used  to 
fasten  the  carburetor  to  the  frame,  engine 
or  wherever  one  may  wish  it.  The  parti- 
tion in  the  valve  chamber  has  a  V  shaped 
opening  in  it,  and  the  bottom  of  the  valve 
is  provided  with  a  similar  opening  to  allow 
the  incoming  air  to  pulverize  or  spray  the 
gasoline;  when  the  valve  is  turned  to  close 
this  spring  the  carburetor  is  throttled. 
There  is  a  boss  cast  upon  the  cover  of  the 
valve  chamber,  so  that  one  will  know  when 
the  arm  is  back  against  it  that  the  car- 
buretor is  completely  throttled.  This  cover, 
the  same  as  the  float  chamber  cover,  is 
drilled  for  fillister  head  fastening  screws. 
The  float  chamber  cover  is  tapped  for  a 
yi  inch  pipe  fitting.  The  needle  7  bas 
soldered  to  it  the  circular  disc  8,  which  is 


fastened  to  the  float  by  tacks  or  short 
springs.  The  float  itself  is  of  cork,  and  is 
drilled  at  the  bottom  for  the  brass  bush- 
ing 16,  to  which  is  soldered  a  washer  to 
keep  the  float  level  on  the  boss  at  the  bot- 
tom. The  bushing  16"  is  put  in  the  float 
tight,  the  float  guide  15  is  shouldered  at 
one  end,  and  made  a  driving  fit  in  the 
body  itself.  The  float  is  then  dropped  over 
the  guide,  and  the  cover  is  put  on.  As  the 
gasoline  comes  in  at  the  top,  it  causes  the 
float  to  rise,  thereby  shutting  off  the  gaso- 
line supply.  From  the  float  chamber  the 
gasoline  passes  up  through  the  drilled  hole, 
up  through  the  standpipe,  into  which  the 
spray  nozzle  is  screwed  at  the  top.  The 
standpipe  12  is  put  into  the  body  with  a 
drive  fit,  and  then  the  piece  11  is  screwed 


hands,  etc  The  float  may  be  rcak  i 
per,  and  the  needle  and  washer  li 
to  it;  in  that  case  the  guide  bu«liii^{ 
case  could  go  all  the  way  throagfa  q 
No  sizes  are  given.  The  covers  q 
on  by  plain  fillister  head  screws  4 
carburetor  is  a  good,  substantial  } 
few  parts,  and  not  easily  put  oat  c: 


Motor  Omnibus  Fires. 

Fires  are  occurring  with  disquiaa 
quency  just  now  in  the  machincrri 
of  motor  omnibuses,  says  a  London 
On  January  25  two  mishaps  of  th 
were  reported.  The  more  scriod 
place  in  the  Haymarket  late  in  tia 
ing,  when  two  fire  engines  were  aa 
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into  it.  The  latter  has  three  small  holes 
drilled  at  an  angle  into  the  interior  drill 
hole.  This  piece  is  made  separate,  that  it 
may  be  readily  removed  and  the  small 
holes  cleaned.  These  holes  are  known  to 
clog  up  sometimes.  As  the  gasoline  comes 
up  through  this  piece,  the  incoming  air, 
swishing  all  around  it,  makes  the  gas 
wliich  goes  out  the  flanged  opening  to  the 
cylinders.  The  valve  body  10  is  machined 
all  over  on  the  outside,  and  down  a  slight 
distance  at  the  top  inside,  into  which  is 
fitted  the  top  piece  5  of  the  valve,  which 
is  also  finished  on  the  sides  and  on  top, 
and  drilled  at  the  bottom  to  make  it  lighter. 
A  small  lever  or  arm  6,  fastened  to  the 
valve  by  a  taper  pin,  serves  to  control  the 
carburetor  in  throttling  it.  The  pet  cock 
20  is  put  at  the  bottom  of  the  carburetor 
to  drain  it  and  also  to  get  gasoline  at  any 
time  one  may  need  it,  as,  for  instance,  after 
having   repaired  the  car  and  gotten  dirty 


to  extinguish  the  fire,  which  totiliy 
stroyed  the  fore-carriage  and  danug^ 
machinery.  The  omnibus  was  proca 
northward  when  a  sheet  of  fire  burJt 
denly  from  beneath  the  driver's  i(^^ 
Immediately  afterward  flames  burst 
the  seat  by  the  side  of  the  driver,  ^ 
mediately  stopped  the  onmibus,and.(p 
locating  the  fire  in  a  leaking  pipC'  *^* 
a  valve  in  the  tank,  and  allowed  the  S 
line  to  run  off  into  the  drain.  Fourol 
passengers  on  the  omnibus  prompt' 
scended,  but  two  elderly  ladies  sitm 
side  kept  their  seats  until  warned  bj 
conductor. 

The  second  accident  occurred  "J 
Strand.  The  passengers  had  decs 
from  the  omnibus  when  flames  wcr«  \ 
darting  from  under  the  driver's  scit 
vehicle  was  promptly  taken  into  0^ 
street,  when  a  few  bucketfuls  of  ^ 
tinguished  the  blaze. 


ary   14,    1906. 


THE  HORSELESS  AGE. 


277 


Vehicles  and  Parts. 

''Silent    Knight"  35-40  Horse 
Poiver   Touring  Car. 

show  herewith  some  drawings  of  a 
be  marketed  this  season  by  iCnight 
Ibourne,  a  Chicago  concern,  and 
was  exhibited  at  the  Chicago  Show 
^eek.  The  most  interesting  part  of 
ir  is  the  engine,  a  valveless,  four  cycle 
which  is  the  invention  of  Charles  Y. 
t,  of  Chicago.  The  car  is  the  design 
E.  Pfeffer,  who  has  been  connected 
automobile  and  gasoline  engine  man- 
irers    in    Chicago   for   a   number   of 

the  design  |of  this  motor  the  follow- 
Djects  were  aimed  at:  (i)  Intake  and 
ist  controlled  positively  by  registering 
ler  ports  actuated  by  connecting  links 
the  crank  shaft  (2)  A  substantially 
ical  explosion  chamber,  in  order  to 
e  the  loss  of  heat  through  the  walls 
minimum.  (3)  Compression  cham- 
machined  over  their  entire  surface, 
insuring  absolute  equality  of  the  com- 
ion  in  the  different  cylinders.  (4) 
tcing  cylinders  machined  both  inside 
out,  to  prevent  distortion  owing  to 
ual  heat  expansion  resulting  from  un- 
thickness.  (5)  Rapidly  opening  ex- 
t  and  intake  ports  without  tortuous 
iges  which  result  in  throttling  of  the 
a:e  and  reducing  the  weight  of  mix- 
taken  in  per  cycle.     (6)  Noiselessness 


in  operation  combined  with  a  separate 
high  pressure,  scavenging  exhaust  obtained 
without  the  use  of  valves.  (7)  Ready 
access  to  the  cylinders  from  the  outer  end 
without  removing  the  cylinders  or  using 
bolted  pressure  retaining  joints,  and  hav- 
ing all  moving  members  placed  inside  the 
cylinder.  We  are  informed  that  the  great- 
est diffictilty  in  working  out  the  present 
design  was  to  provide  a  suitable  cut-off  port 
combination  in  connection  with  a  simple 
and  positive  drive  with  only  a  few  joints 
and  parts. 

ENGINE    DETAILS. 

The  four  cylinder  engine  utilized  in  the 
1906  "Silent  Knight"  car  has  its  cylinders 
cast  in  pairs,  the  bore  being  4^  inches 
and  the  stroke  SH  inches.  The  crank 
chamber  is  so  made  that  the  bottom  half 
can  be  removed  without  disturbing  the 
centre  bearing,  enabling  the  end  bearings 
to  be  inspected  with  shaft  and  all  revolving 
parts  in  place.  The  ^xes  of  the  cylinders 
are  placed  to  one  side  of  the  axis  of  the 
crank  shaft  The  detailed  construction  of 
the  cylinders  can  best  be  seen  in  the  ver- 
tical end  section.  The  casings  have  the 
walls  A  made  with  a  11 -16  inch  water 
space  and  are  bolted  to  the  top  of  the  crank 
B.  The  cylinder  head,  of  ordinary  piston 
construction,  sets  into  the  top  of  the  cylin- 
der and  is  bolted  at  the  top  by  a  flange 
with  vertical  bolts  to  the  top  of  the  water 
jacket  casing,  which  in  turn  is  bolted  to 
the  crank  case.  On  this  head  are  com- 
pression  rings,  serving  to  hold  the  com- 


pression between  the  head  and  the  inner 
sleeve.  The  inner  sleeve  H  is  next  to  the 
piston,  is  machined  all  over  and  has  a  wall 
3-16  inch  thick.  It  has  on  the  bottom  at 
the  left  side  an  integral  lug  M,  by  which 
it  is  secured  to  the  short  connecting  rod 
O,  that  has  its  other  end  attached  to  the 
eccentric  shaft  Q,  which  corresponds  with 
the  cam  shaft  in  the  ordinary  gasoline 
engine.  The  outer  sleeve  K  has  a  wall 
thickness  of  only  1-16  inch,  is  completely 
machined  and  ground,  and  works  between 
the  inner  sleeve  and  the  cylinder  walls. 
It,  too,  like  the  inner  one,  has  on  its  lower 
side  a  lug  N,  by  which  it  is  secured  to  the 
short  connecting  rod  P  that  joins  the  sleeve 
with  the  eccentric  shaft  The  eccentric 
shaft  is  driven  by  two  to  one  gears  on  the 
front  end  of  the  crank  shaft,  so  that  it  re- 
volves half  as  fast  as  the  crank  shaft  The 
movement  of  each  of  the  sleeves  is  but 
I  1-16  inches,  while  the  piston  has  a  stroke 
of  SH  inches.  The  sleeves  are  made  from 
gray  iron  and  are  turned  on  specially 
made  jigs.  They  are  a  free  fit,  the  outer 
one  in  the  cylinder  casing  and  the  inner  ^ 
within  the  outer. 

Both  of  these  sleeves,  operating  with  an 
eccentric  throw  of  17-32  inch,  have  three 
ports  or  openings  in  their  walls,  two  on 
opposite  sides  near  the  top  and  one  at  the 
bottom.  The  latter  one  is  shown  at  R  and 
is  what  is  commonly  known  as  an  auxiliary 
exhaust,  which  in  this  case  is  the  main  or 
high  pressure  exhaust  This  port  is  made 
by   cutting   out   of   the   sleeve   a   strip   of 
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metal  five-sixteenth  inch  wide  and  equal  in 
length  to  half  of  the  circumference  of  the 
sleeve.  This  port  is  so  located  that  it  opens 
when  the  piston  is  approximately  one-half 
inch  from  the  bottom  dead  centre  and  re- 
mains open  mitil  closed  by  the  piston  on  the 
exhaust  stroke,  the  crank  pin  thus  traveling 
about  90  degrees,  while  the  port  is  entirely 
or  partly  open.  The  port  R  in  the  illustra- 
tion is  shown  as  it  actually  is  whea  the 
piston  is  at  the  bottom  dead  centre  on  the 
explosive  stroke,  the  ports  in  both  the  outer 
and  inner  sleeves  are  in  full  register,  and 
both  are  registering  with  the  exit  opening 
G  through  the  water  casing,  from  which 
leads  an  independent  muffler  piping. 

The  ports  in  the  top  of  the  sleeves  are 
operated  similarly.  The  mixture  enters  at 
the  left  side  (in  the  illustration)  through 
the  opening  £,  and  in  the  outer  sleeve  is 
shown  the  port  T,  considerably  above  the 
inlet  opening  in  the  water  casing,  while  the 
port  V  in  the  inner  sleeve  is  just  opposite 
or  registering  with  the  top  part  or.  the  in- 
take opening.  On  the  opposite  side  of  the 
illustration  is  the  scavenging  exhaust  port 
F,  in  the  water  casing,  and  in  the  inner 
sleeve  is  the  port  U  and  in  the  outer  port 
S.  The  piston  being  just  at  the  end  of  the 
explosion  stroke  and  the  beginning  of  the 
scavening  stroke,  as  the  piston  rises,  the 
sleeves  are  drawn  down  so  that  the  ports 
U  and  S  in  the  sleeves  will  register  and 
both  move  down  opposite  the  opening  F, 
which  is  connected  by  piping  with  a  muffler. 
As  shown,  neither  U  nor  S  registers  with 
F  during  the  first  portion  of  the  exhaust 
stroke,  as  long  as  the  lower  main  exhaust 
is  open,  but  both  are  timed  to  register  later 
and  offer  a  free  outlet  to  the  remaining 
gases,  when  the  high  pressure  exhaust  has 
been  cut  off.  This  divides  the  low  and  high 
pressure  exhaust,  preventing  back  pressure 
from  the  high  pressure  port  during  the 
scavenging  portion  of  the  exhaust  stroke. 

It  will  be  seen  that  the  inlet  port  is  at 
this  moment  closed  by  the  thin  outer  sleeve. 
The  inlet  port  is  not  opened  until  the  piston 
is  slightly  past  the  top  dead  centre  after  the 
scavenging  exhaust  ports  have  closed  and 
the  suction  stroke  has  commenced.  When 
slightly  past  the  top  dead  centre  the  inlet 
ports  on  both  sleeves  register  opposite  the 
port  E  and  continue  to  register  until  the 
piston  is  slightly  past  the  bottom  dead  cen- 
tre and  the  compression  stroke  has  com- 
menced. The  inlet  port  in  each  sleeve  is 
five-sixteenth  inch  wide,  and  of  ample 
length  for  admitting  the  mixture.  The 
exhaust  ports  on  the  top  and  the  intake 
ports  are  of  the  same  size,  so  that  the  ex- 
haust ports  on  the  right  side  do  not  remain 
open,  but  are  pushed  out  of  the  way,  as 
it  were,  while  the  inlet  ones  on  the  left  are 
in  register.  It  will  be  noted  that  the  for- 
mer ports  on  the  inner  sleeve  are  slightly 
higher  than  the  exhaust  The  sleeves  are 
set  so  that  the  inner  one  leads  the  outer  at 
all  times  by  one-eighth  revolution  of  the 
eccentric  shaft,  and  the  two  are  so  timed 
as  to  prevent  the  inner  port  being  exposed 
to  the  cvlinder  whenever  the  cylinder  con- 
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tains  pressure  of  any  consequence,  the 
outer  sleeve  acting  only  as  a  shutter  during 
extremely  low  cylinder  pressures. 

The  top  of  the  piston  being  hollowed,  oil 
would  have  a  tendency  to  flow  into  the  cav- 
ity, which  is  prevented  by  the  vertical 
flange  X  arotmd  the  piston  heads.  Further- 
more, the  conical  raise  Y  in  the  centre  of 
the  piston  head  prevents  the  accumulation 
of  oil  residue  at  the  centre  or  extreme  bot- 
tom of  the  cavity  at  the  back  of  the  piston, 
and  in  turn  prevents  direct  splash  up  to  the 
spark  plug,  located  in  the  centre  of  the  cyl- 
inder head,  causing  the  splash  to  take  place 
in  ring  form  around  the  sparking  centre. 

The  top  of  the  sleeves — that  part  around 
the  combustion  chamber — will 
be  subjected  to  the  greatest 
amount  of  heat,  and,  as  can  be 
seen  in  the  end  section,  the 
tops  of  the  sleeves  pass  be- 
tween two  water  jacketed  sur- 
faces. The  recipro^tion  of 
the  sleeves,  one  within  the 
other,  aids  in  distributing  the 
heat  over  a  long  surface  in- 
stead of  keeping  it  in  one 
place. 

From  the  illustration  it  can 
be  seen  that  the  sleeves  have 
a  guide  on  the  back  side, 
within  the  crank  case.  This  is 
simply  a  vertical  slot  guide  to 
keep  the  sleeves  restrained 
from  moving  about  their  axes. 
The  eccentric  shaft  has  i^ 
inch  bearings  throughout,  three 
main  bearings  and  eight  ec- 
centric rod  bearings  for  the 
sleeve  drives.  This  shaft  is 
turned  from  a  solid  forging. 
Its  end  bearings  are  in  the 
ends  of  the  crank  case,  the 
front  one  being  354  inches  long 
and  the  rear  and  centre  ones 
2^  inches.  The  bearings  are  made  from 
bronze,  with  a  babbitt  lining.  The  sleeve 
connecting  rods  are  also  made  from 
bronze,  those  working  the  inner  sleeve  be- 
ing 2}/%  inches  from  centre  to  centre,  and 
those  for  the  outer  sleeve  z%  inches  from 
centre  to  centre.  The  attachment  to  the 
two  lugs  M  and  N  on  the  bottom  of  the 
sleeves  is  by  distance  sleeves  on  a  cross 
bolt,  and  where  the  rods  are  secured  to 
the  eccentric  shaft  a  hinged  cap  is  used,  the 
cap  being  held  at  the  side  opposite  to  the 
hinge  by  a  screw  bolt,  nut  and  cotter  pin 
arrangements  being  provided  for  oiling 
from  the  interior  of  the  crank  case. 

The  crank  shaft  is  a  four  throw  forging 
and  has  three  main  bearings;  it  is  forged 
from  a  special  steel  and  has  its  bearing 
surfaces  hardened  and  ground.  The  pistons 
are  fitted  with  lap  compression  rings  at  the 
upper  end  and  are  ground  all  over.  The 
construction  is  very  light,  being  machined 
inside  and  out  Set  screw  fastening  is 
abolished  and  a  snap  butt  joint  ring  clear- 
ing the  cylinder  is  utilized  to  stay  the 
gudgeon  pin  and  to  accumulate  oil.  The 
piston  is  made  tapering,  being  smaller  at 
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the  top  end,  to  allow  for  the  greater  i 
expansion  at  that  end.  The  constc 
rods  are  I  section  steel  drop  i^ 
bushed  with  bronze  at  the  crank  tsL'^ 
fitted  with  a  hardened  steel  bushing  3i 
piston  end,  the  crank  end  being  splfi^ 
provided  with  adjustment  for  wear.  ^ 
wrist  pin  is  hollow  and  hardened  and  ^ 
plays  its  part  in  the  lubricating  S)^ 
of  the  engine. 

The  aluminum  crank  case  is  a  plaio  3 
ing,  all  cast  supports  being  avoidc<i  * 
Shelby  steel  tubing  cross  mcmbcfb  « 
ployed  instead,  which  pass  through  ^' 
heads  on  either  end  of  the  top  ^^ 
case  without  interfering  with  access  tc 
side  of  the  motor.  The  flywheel  is  ^ 
to  a  flange  on  the  crank  shaft  by  w  ^ 
and  radial  driving  keys.  Its  rim  is  ti^ 
internally  to  a  taper  to  receive  the » 
minum  leather  covered  cone  dutch.  *^ 
is  secured  by  bolts  to  a- flange  on  th«£l* 
shaft  running  free  upon  an  extdtf*J 
the  engine  shaft  The  dutcb  *H 
one  helical  spring  on  a 
chitch  and  forming  a  part 
hearing  on  the  engip''  1 
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ment  of  the  springs  admits  of  quick  adjust- 
ment and  renewal  in  case  of  necessity. 

Ignition  is  by  jump  spark  with  the  bat- 
teries, coil  and  commutator  carried  in  the 
same  box,  so  that  the  only  portion  of  the 
system  visible  is  the  four  cables  with  fric- 
tion clamp  to  the  plugs,  and  the  plugs 
themselves. 

COOUNG. 

A  cellular  cooler  with  fan  behind  it  is 
carried  upon  the  forward  part  of  the  frame. 
Means  arc  provided  for  adjusting  the  ten- 
sion of  the  endless  belt,  by  means  of  which 
the  fan  is  driven  from  the  shaft  The  cir- 
culating pump,  which  is  of  the  centrifugal 
type,  is  located  on  the  forward  left  hand 
arm  of  the  engine,  and  is  driven  by  en- 
closed gearing  at  a  speed  twice  that  of  the 
engine.  The  water  connections  arc  of 
copper. 

The  frame  is  of  pressed  steel  construc- 
tion, made  from  twenty  to  thirty  point 
carbon  stock.  The  side  members  are  4}i 
inches  deep  at  the  centre  and  taper  to  2^ 
inches  at  the  ends.  The  flanges  are  VA 
inches  wide  and  the  thickness  of  metal  is 
three-sixteenth  inch.  Semi-elliptic  springs 
are  used,  the  front  springs  being  40  inches 
long  and  the  rear  springs  52  inches.  The 
front  springs  are  shackled  at  their  rear 
ends,  the  shackles  being  under  tension. 
This  arrangement  is  adopted  to  prevent  the 
possibility  of  the  spring  slipping  under  the 
shackles  and  thereby  endangering  the  steer- 
ing. The  rear  springs  are  positively  con- 
nected to  brackets  in  front  and  shackled  at 
the  rear  ends. 

The  change  speed  gear  is  of  the  sliding 
pinion  type  and  gives  three  forward  speeds 
and  one  reverse,  with  direct  drive  on  top 
speed.  The  gear  casing  consists  of  three 
parts,  a  middle  part,  a  top  and  a  bottom, 
all  of  aluminum.  The  gear  box  contains  a 
single  liding  set,  which  is  operated  by  a 
single  hand  lever  at  the  driver's  right,  mov- 
ing on  a  notched  quadrant.  By  moving  this 
lever  from  its  extreme  rear  position  for- 
ward the  reverse,  neutral,  first,  second  and 
third  forward  speeds  are  obtained  in  suc- 
cession.    The  change  gear  lever,   as  well 


as  the  adjoining  brake  lever,  is  a  steel  forg- 
ing, brass  plated.  On  the  top  speed  the 
drive  is  direct,  this  being  obtained  by  a 
positive  clutch  engagement.  From  the  gear 
box  the  power  is  transmitted  to  the  rear 
live  axle  by  a  Cardan  shaft  and  bevel  gears, 
the  ratio  of  the  latter  being  2j4  to  i.  The 
differential  gear  is  of  the  bevel  type,  tliree 
pinions  being  used.  These  are  enclosed  to- 
gether with  the  driving  gear  in  a  casing  on 
the  rear  axle.  The  rear  axle,  made  of 
nickel  steel,  is  extra  heavy  and  runs  on 
large  ball  bearings.  The  thrust  of  the  large 
bevel  gear  is  taken  by  a  separate  ball  bear- 
ing entirely  independent  of  the  driving  axle 
bearings,  so  that  it  is  impossible  for  the 
bevel  gears  to  be  drawn  out  of  mesh  by 
the  wear  and  consequent  adjustment  of  the 
driving  axle  bearings.  These  gears  are 
hardened  and  run  in  oil  and  grease. 

STEERING  GEAR. 

The  steering  gear  is  of  large  diameter, 
with  hand  wheel  on  the  top  of  a  consider- 
ably inclined  tubular  steering  post.  At 
the  lower  end  of  the  shaft  to  which  the 
hand  wheel  is  secured  is  a  multiple  thread- 
ed screw,  with  special  thrust  bearings.  The 
cross  steering  rod  is  in  front  of  front  axle. 
The  steering  column  consists  of  three  con- 
centric tubes,  the  outer  of  these  serving  as 
a  standard  or  support  There  are  mount- 
ed on  the  steering  column  two  small  han- 
dles for  operating  the  ignition  timer  and  the 
fuel  supply.  These  can  be  operated  without 
taking  the  hands  from  the  steering  wheel. 
On  the  left  hand  side  of  the  steering  wheel 
is  a  switch  button,  by  means  of  which  the 
motor  can  be  stopped  at  a  moment's  notice. 

AXLES  AND  BRAKES. 

The  front  axle  is  a  one  piece  drop  forg- 
ing of  heavy  I  beam  section.  The  axle 
forms  an  inverted  arch  of  large  radius,  thus 
avoiding  any  sharp  bends  that  would  tend 
to  weaken  it.  The  steering  knuckles  are 
steel  forgings  of  liberal  dimensions.  The 
steering  pivots  are  bushed  with  phosphor 
bronze,  while  the  front  wheels  run  on  ball 
bearings.  Notable  are  the  type  of  ball 
joints  for  the  steering  rod  connections, 
which  automatically  take  up  any  lost  mo- 


tion. Wood  artillery  wheels  are  used,  34 
inches  in  diameter,  fitted  with  454  inch  de- 
tachable tires. 

The  rear  axle  has  hubs  constructed  simi- 
larly to  the  front  hubs,  with  large  ball 
thrust  supports  throughout  The  divided 
shaft  is  continuous,  of  i^  inches  diameter. 
A  long  torsion  rod  is  provided  to  take  the 
reaction  of  the  drive  and  the  hub  brakes. 
The  emergency  hand  lever  brakes  are  in- 
tegral with  the  rear  hubs,  being  of  the 
internal  dust-proof  type,  of  liberal  diameter 
and  constructed  to  take  up  wear  without  in- 
terfering with  their  effectiveness  or  the  sen- 
sitiveness of  the  automatic  release.  The  op- 
erating foot  pedal  brake  acts  through  a  steel 
enveloping  band  on  a  large  diameter  drum 
placed  on  the  main  transmission  shaft  next 
to  the  first  universal  joint  on  the  Cardan 
shaft 

BODY. 

The  car  is  fitted  with  a  double  side  en- 
trance body,  the  side  door  opening  from  the 
front  toward  the  rear.  The  normal  capac- 
ity is  five  passengers.  The  hood  is  of  the 
hinged  type,  and  provided  with  louvres  in 
the  sides.  Large  flaring  fenders  and  con- 
tinuous running  boards  are  fitted.  The 
wheel  base  of  the  car  is  112  inches,  while 
the  weight  is  approximately  2,700  pounds. 


*'^T  Kkight"  Cylinder  Casting. 


The  Sturtevant  Automatic  Control 
System  as  Fitted  to  Stock  Cars. 

In  order  to  demonstrate  the  applicability 
of  the  Sturtevant  system  of  automatic  con- 
trol (see  The  Horseless  Age  of  March 
15.  1905)  to  ordinary  stock  cars  of  moder- 
ate power,  a  standard  two  cylinder  Max- 
well 16  horse  power  touring  car  and  a 
standard  four  cylinder  12  horse  power 
Franklin  nmabout  have  been  fitted  with  the 
automatic  control  system.  In  fact,  the  ar- 
rangement is  capable  of  application  to  any 
type  of  gasoline  car,  and  it  is  the  inten- 
tion of  the  Sturtevant  Company  to  license 
automobile  manufacturers  to  use  its  pat- 
ents and  build  automatic  change  speed 
gears  in  their  own  shops  to  fit  their  own 
cars. 

FITTED     ON     maxwell     CAR. 

The  Maxwell  car  is  of  the  regular  type, 
with  opposed  motor  placed  transversely  un- 
der the  hood  and  arranged  with  rearward- 
ly  inclined  crank  shaft  and  bevel  gear 
drive.  A  new  crank  case  was  provided, 
and  to  this  is  bolted  the  combined  flywheel 
and  clutch  casing  and  gear  box,  which  is 
dust  and  oil  tight  and  forms  a  structure 
integral  with  the  engine — the  Maxwell 
three  point  suspension  being  retained.  The 
figure  herewith  shows  a  horizontal  sec- 
tion of  the  clutch  housing  and  gear  box. 
A  is  a  shell  bolted  to  the  engine  fly- 
wheel, which  is  carried  upon  shaft  L"  on 
a  ball  bearing.  "  C,  C  and  C  are  annular 
clutch  plates  fast  to  the  shell  A.  D,  D' 
and  D"  are  other  clutch  plates,  carried,  re- 
spectively, by  the  high,  intermediate  and 
low  gear  clutch  spiders  F,  G  and  H. 

J  J  are  the  two  centrifugally  actuated, 
roller  guided  operating  weights  of  the  low 
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dutch.  The  operating  weights  of  the  other 
two  clutches  are  out  of  Uie  plane  of  the 
paper.  Centrifugal  force  of  rotation,  act- 
ing against  springs,  causes  the  weight  J  J 
to  slide  outwardly  upon  a  system  of  rollers 
running  on  fixed  glides  and  upon  the 
clutch  tightening  movable  wedges  K  K, 
which  the  outward  motion  of  the  weights 
actuates,  to  effect  clutch  engagement 

The  high  dutch  spider  F  is  fast  to  the 
shaft  L",  the  intermediate  dutch  spider  G 
is  fast  to  the  sleeve  L',  which  surrounds 
and  rims  on  shaft  L",  and  the  low  dutch 
spider  H  is  fast  to  the  sleeve  L,  which 
surrounds  and  turns  on  sleeve  L'.  The 
sleeve  L  turns  in  the  ball  bearing  M  M. 


face  is  the  other  member  of  the  jaw  dutch 
previously  mentioned. 

Under  the  ordinary  operative  conditions 
of  this  change  speed  gear,  the  jaw  dutch 
P  is  in  engagement  and  the  low  gear  acts 
through  dutch  spider  H,  sleeve  L,  pinion 
N,  gear  N',  shaft  Q  and  gears  S  and  W 
to  sleeve  V  and  driving  flange  Y.  On  the 
middle  speed  transmission  is  through 
dutch  spider  G,  sleeve  L',  pinion  O,  gears 
O',  S  and  W  to  the  sleeve  V  and  the  driv- 
ing flange  Y,  the  roller  ratchet  in  N' 
meanwhile  running  idly  in  its  reverse 
direction. 

On  the  high  gear  the  drive  is  through 
clutch  spider  F,  shaft  L",  jaw  dutch  P  and 
sleeve  V  to  the  driving  flange  Y,  the  roller 
ratchets  of  both  the  gears  N'  and  O'  run- 
ning idly.  In  order  to  secure  the  reverse 
tlie  sUdtTiu  i^i  ir  W  is  moved  rearwardly 
into  muib  with  the  reverse  pinion  T 
(through  an  idler  not  shown.) ;  at  the 
same  time  jaw  clutch  P  is  disengaged. 
Transmission  is  then  from  either  of  the 
pinions  N  or  O  (dependent  upon  the  en- 
gine speed)  to  gears  N'  or  Q\  and  thence 
from  reverse  pinion  T  through  the  idler  to 
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Upon  sleeve  L  is  cut  the  low  gear  driven 
pinion  N,  and  on  sleeve  L'  is  mounted  the 
intermediate  driving  pinion  O.  Shaft  If 
carries  at  its  rear  extremity  one  member 
of  a  jaw  clutch  P.  The  low  gear  driving 
pinion  N  is  in  constant  mesh  with  the  low 
speed  driven  gear  N',  and  the  intermediate 
driving  pinion  O  is  in  constant  mesh  with 
the  intermediate  driven  gear  O'.  These 
two  gears  are  mounted  upon  the  side  shaft 
Q,  which  is  supported  in  the  ball  bearings 
R  R.  The  hubs  of  these  two  gears  contain 
the  roller  ratchets  already  referred  to,  but 
not  shown  in  the  figure.  Fast  upon  the 
side  shaft  Q  is  also  mounted  the  gear  S 
and  the  reverse  pinion  T. 

The  sliding  sleeve  V,  to  which  the  driv- 
ing flange  Y  is  attached,  is  free  to  revolve 
upon  shaft  L"  and  is  earned  by  the  ball 
bearings  X  X.  Upon  this  eieeve  is  slidably 
mounted  the  gear  W,  and  u,>on  its  forward 


gear  W,  thus  driving  sleeve  V  and  driving 
flange  Y  in  the  reverse  direction.  Sliding 
gear  W  also  has  a  neutral  position  in 
which  the  jaw  clutch  is  disengaged,  but 
the  reverse  combination  not  meshed.  When 
the  elements  are  in  this  position  the  direct 
drive  is  cut  out  entirely,  as  the  high  clutch 
acting  through  spider  F  revolves  idly  the 
free  member  of  the  jaw  dutch  in  shaft 
L".  In  traveling  very  hilly  coimtry  it 
might  sometimes  happen  that  on  account  of 
the  high  road  resistance  the  car  could  run 
only  occasionally  on  the  high  gear,  and 
then,  owing  to  the  great  tractive  resistance, 
would  not  make  so  good  speed  as  it  would 
were  it  running  on  the  middle  speed  with 
full  engine  power.  By  thus  disconnecting 
the  high  gear,  the  car  becomes  practically 
a  two  speed  vehicle  and  the  full  engine 
speed  can  be  utilized  to  drive  on  the  in- 
termediate speed. 


CONTROL    OF    CAJL 

The  engine  of  this  Maxwell  car  'v&  ^ 
emed  at  about  250  revolutions  per  miiaj 
by  means  of  a  fixed  minimuin  throti^ 
opening  and  a  centrifugal  device  w^ 
varies  the  spark  time.  An  increase  of  c 
gine  speed  automatically  retards  die  span 
and  vice  versa.  When  the  control  bccin 
is  pressed  this  governor  is  cut  out  of  isrjv^ 
and  the  first  effect  is  to  advance  the  ^^\ 
to  the  average  effective  running  positon 
A  further  pressure  of  the  button  gradu^ 
opens  the  throttle,  and  after  full  opcdq 
has  been  attained  the  effect  of  funii 
motion  of  the  button  is  to  advance  da 
spark  to  a  "speeding"  position.  The  to» 
dutch  begins  to  drive  the  car  at  aboc 
350  engine  turns  per  minute,  and  the  r«i 
other  dutches  come  into  action  at  apprc^r 
ately  higher  engine  speeds.  For  transsi' 
ting  the  relatively  small  power  of  this  r: 
gine  it  has  been  found  that  the  plates  :i 
each  dutch  need  not  be  multiplied,  as  tir 
operate  in  oil  at  low  specific  pressure 
Cast  iron  or  vulcanized  fibre  may  be  ss:| 
cessfully  used  for  these  members. 

This  car  is  automatically  braked  wk: 
the  foot  is  taken  from  the  pedal,  tb 
brake  employed  being  of  novel  design  zr: 
set  by  power  derived  from  the  motion  c 
the  car  The  brake  driun  is  shown  in  tlr 
figure  at  3,  on  the  rear  end  of  the  s:± 
shaft.  It  is  encircled  by  a  metal  band  cr 
rying  repUceable  metal  shoes  and  is  strici 
double  acting.  The  shoes  are  constrictt: 
upon  the  drum  by  power  derived  from  tb 
driving  force  of  a  friction  clutch  plate  l 
mounted  and  free  to  rcvo!?; 
upon  shaft  B,  which  3 
brought  into  fricdonal  oct- 
tact  with  the  internal  vz 
face  of  the  drum  Z  by  tfe 
action  of  the  same  sprici 
which  returns  the  contra 
button,  and  a  suitable  link- 
age and  collar.  The  dntii 
plate  carries  upon  its  shaft 
a  pinion  which  is  in  maii 
with  a  gear  sector,  which  b 
turn  contracts  the  bnke 
band  through  the  action  of  a  cam.  This  brakt 
acts  exactly  the  same  for  stopping^  forwani 
or  backing  motions  of  the  car — the  datcn 
plate  with  its  pinion  and  the  sector  movii^ 
in  one  direction  for  forward  motions  aod 
in  the  other  sense  for  reverse  motiom 
When  the  car  is  moving  forward  the  <t- 
rection  in  which  the  sector  moves  \ms^. 
one  of  its  cams  into  action  to  tighten  the 
brake  band,  and  when  moving  backward 
the  other  of  the  two  cams  acts.  The  two 
ends  of  the  brake  strap  are  so  mounted 
that  either  one  may  be  the  fixed  end  aod 
the  other  the  movable  end,  dependent  t^poa 
which  cam  is  acting.  The  braking  lcvc^ 
ages  are  thus  exactly  identical  for  hxx- 
ward  and  backward  motion  and  a  strictly 
irreversible  effect  is  produced.  As  the  cpo- 
trol  button  of  the  car,  when  unattended,  il- 
ways  springs  up  to  its  position  of  rest,  thf 
brake  is  always  applied  and  the  car  locked 
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len  it  is  left  standing.  The  slightest 
Dtion  of  the  car  in  either  direction  will 
rthcr  set  the  brake.  By  applying  a  lock 
the  control  pedal,  allowing  it  to  move 
)wnwardly  just  enough  to  release  the 
ake,  but  not  enough  to  speed  up  the  en- 
ne,  the  .car  may  be  secured  against  un- 
ithorized  use,  but  the  brake  may  still  be 
leased  to  enable  the  vehicle  to  be  pushed 
»out  by  hand. 

There  are  no  controlling  devices  upon 
e  steering  column  of  this  car  and  no  op- 
ating  levers,  the  engine  and  ordinary 
ake  pedal,  the  reverse  and  high  gear  cut- 
it  pedal  and  the  regular  Maxwell  emer- 
mcy  brake  pedal  being  the  only  three  con- 
ol   devices  upon  the  car. 

AP1>LIZD    TO    FRANKUN    RUNABOUT. 

In  the  application  of  Sturtevant  auto- 
latic  control  to  the  Franklin  12  horse 
3wer  runabout,  the  four  cylinder  air 
Doled  engine  has  been  relocated  with  its 
laft  lengthwise  of  the  car  and  to  its  crank 
ise,  which  has  been  somewhat  modified 
i  bolted  the  integral  clutch  and  flywheel 
ising  and  gear  box,  making  a  structure 
erfectly  dust  and  oil  tight  Shaft  drive 
3  the  rear  axle  has  been  provided.  Three 
utomatic  flywheel  clutches,  similar  to 
hose  employed  in  the  fitting  out  of  the 
iaxwell  car.  are  used,  but  the  gear  system 
5  on  the  Panhard  plan,  with  drive  to  the 
►ropeller  shaft  from  the  side  shaft  of  the 
[ear  combination — two  gears  driving  at  all 
imes  and  both  shafts  running  on  Hess- 
iright  ball  bearings.  The  reverse  is  se- 
cured by  the  use  of  a  sliding  pinion  on  the 
iide  shaft  acting  through  an  idler  and  op- 
irated  by  a  pedal. 

A  governor  of  ingenious  type  is  used 
o  regulate  the  idle  speed  of  the  engine,  at 
vhich  clutch  engagement  cannot  take  place. 
The  variation  of  the  degree  of  suction  in 
:he  inlet  pipe  is  made  use  of  for  governing 
purposes.  As  the  motor  speeds  up  the  de- 
mand for  gas  increases  and  the  vacuum  in 
the  mixture  pipe  increases,  and  vice  versa. 
A  small  copper  tube  leads  from  the  intake 
manifold  to  a  small  auxiliary  cylinder,  in 


which  is  a  tightly  fitting  piston  under  the 
influence  of  a  spring.  The  position  of  this 
piston  in  its  cylinder  is  thus  determined 
by  the  degree  of  vacuum  at  which  the  mix- 
ture is  supplied  and  hence  by  the  motor 
speed.  This  auxiliary  piston  operates  a 
linkage  which,  acting  upon  the  commuta- 
tor, varies  the  jtime  of  ignition,  retarding 
it  as  the  engine  speeds  up,  and  vice  versa, 
thus  maintaining  a  reasonably  constant 
speed.  Foot  button  control,  arranged  simi- 
larly to  that  employed  on  the  Maxwell 
car,  is  here  used,  with  automatic  braking 
brought  into  action  when  the  pedal  re- 
turns to  its  position  of  rest.  In  order  to 
improve  the  cooling  of  the  motor  in  its 
altered  position,  a  belt  driven  fan  is  em- 
ployed, delivering  air  upon  the  sides  of  the 
cylinders.  Lubrication  is  effected  in  a  some- 
what novel  manner.  A  small  pump  driven 
by  the  motor  forces  a  constant  current  of 
oil  from  a  reservoir  into  the  crank  case, 
where  a  constant  level  is  maintained.  The 
oil  is  distributed  by  splash.  Considerable 
pressure  is  maintained  in  the  system  and 
is  indicated  by  a  dashboard  gauge.  This 
pressure  is  made  use  of  to  operate  the 
usually  employed  brake,  which  is  located 
upon  the  driving  shaft.  When  the  con- 
trol button  is  released,  oil  imder  pressure 
enters  a  brake  cylinder,  the  piston  of  which 
acts  through  a  powerful  double  acting  tog- 
gle motion  to  produce  the  requisite  retard- 
ing effect.  A  slight  pressure  upon  the  con- 
trol button  relieves  the  brake  cylinder  of 
the  oil  pressure  and  removes  the  braking 
action.  The  only  control  devices  upon  this 
Franklin  car  are  the  speed  button,  the  re- 
verse pedal  and  the  operating  device  of 
the  emergency  brake,  which  is  unchanged. 
Both  ol  these  cars  operate  very  smooth- 
ly and  under  most  perfect  speed  control. 
There  is  not  the  slightest  jar  or  shock 
perceptible  to  indicate  when  the  gears 
change.  Both  cs^rs  are  sufficiently  speedy 
— the  Franklin  car  exhibiting  a  speed  of  35 
miles  per  hour,  by  speedometer,  when  run- 
ning on  the  level  over  a  somewhat  icy 
road. 
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Heath  Carburetor. 

The  Heath  "  Dry  Qas  "  Carburetor. 

The  Heath  Company,  of  Saratoga 
Springs,  N.  Y.,  are  marketing  a  simple  form 
of  carburetor  without  float,  for  which  it  is 
claimed  that  it  develops  a  uniform  mixture 
under  all  conditions  of  motor  operation. 
The  device  consists  of  a  body  in  two  parts, 
the  lower  one  being  elbow  shaped  and  the 
upper  one  cylindrical,  with  an  outlet  at 
the  side.  The  air  enters  at  the  side  into 
the  lower  elbow  through  throttle  openings 
of  horn  shape,  the  section  having  been  de- 
termined to  correspond  with  the  gasoline 
nozzle  opening  for  the  different  throttle  po- 
sitions. The  two  throttle  openings  are  ob- 
turated more  or  less  by  the  throttle  valve 
A,  which  carries  a  pair  of  blocks  with 
V  notches,  into  which  engage  the  teeth  of 
the  wheel  B,  secured  to  the  stem  of  the 
needle  valve,  which  controls  the  opening 
of  the  nozzle.  Suppose  now  the  throttle 
to  be  opened  wide,  the  suction  in  the  car- 
buretor evidently  decreases,  and  as  with 
decreasing  suction  the  ratio  of  gasoline  to 
air  would  ordinarily  become  smaller,  some 
means  has  to  be  provided  for  increasing 
the  feed  of  gasoline  at  full  throttle.  This 
is  done  by  connecting  the  throttle  valve 
with  the*gasoline  valve,  as  above  described, 
and  giving  the  throttle  openings  the  peculiar 
form  shown  in  the  drawings.  Within  the 
body  of  the  carburetor  is  located  a  mesh 
cylinder,  with  propeller  blades  C,  through 
which  the  mixture  is  forced  to  pass  on  its 
way  to  the  cylinder.  The  propeller  blades 
revolve  the  cylinder  at  high  speed,  which  is 
claimed  to  thoroughly  mix  the  air  and 
gasoline  and  prevents  raw  gasoline  from 
reaching  the  cylinders. 


Franklin  Runabout  ^yjypgp  With  Sturtevant  Automatic  Control. 


Chapman  Double  Ball  Bearins:s. 

The  Chapman  Double  Ball  Bearing  Com- 
pany of  America  have  issued  a  catalogue 
of  their  peculiar  type  of  ball  bearings  in 
which  small  balls  are  used  to  act  as  sepa- 
rators for  the  main,  load  supporting  balls. 
When  applied  to  automobile  hubs  the  axle 
is  surrounded  with  a  composition  sleeve 
upon  which  the  cones  are  mounted,  pro- 
ducing in  effect  the  standard  type  of  jour- 
nal bearing,  with  provision  for  lubrication, 
thus  insuring  the  free  turning  of  the  wheel 
even  with  any  possible  disarrangement  of 
the  ball  bearing  proper. 
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Improvements  In  the  Corbin  Cars. 

The  most  important  new  features  of  the 
Corbin  cars  for  1906  are  the  manner  of 
supporting  the  engine  and  change  speed 
gear  from  the  frame  and  the  design  of  the 
universal  joints  incorporated  in  the  pro- 
peller shaft.  The  distinctive  patented  air 
cooling  system  by  means  of  comb-shaped 
stampings  of  sheet  steel,  inserted  into 
grooves  in  the  cylinder  wall,  has  been  re- 
tained. The  valves  are  located  in  the  cyl- 
inder head  in  detachable  cages.  An  im- 
provement has  been  made  over  the  former 
practice  of  locking  the  cages  by  employing 
a  threaded  lock  nut  which  can  be  removed 
instantly,  releasing  the  cage.  All  valves 
are  mechanically  operated  from  a  single 
cam  shaft  on  the  exhaust  side  of  the  motor. 
The  inlet  side  of  the  motor  has  large  hand 
holes  in  the  crank  case,  the  covers  of  which 
can  be  detached  in  a  few  seconds,  and  ac- 
cess to  the  crank  shaft  bearings  and  con- 
necting rods  gained. 

The  motor  crank  shaft  is  provided  with 
five  bearings,  one  between  each  throw,  the 
end  bearings  being  of  the  Hess-Bright  con- 
struction. Connection  is  made  between  the 
motor  and*  transmission  by  means  of  a  self- 
adjusting,  enclosed  conical  clutch. 

The  transmission  has  three  forward  and 
one  reverse  speeds,  is  of  the  sliding  gear 
type,  operated  on  the  selective  system  with 
a  direct  drive  on  the  third  gear.  The  trans- 
mission is  claimed  to  be  compact  and  free 
from  all  linkages. 

A  distinctive  Corbin  feature  is  the  method 
of  supporting  the  motor  and  transmission, 
the  main  casings  of  which  are  bolted  to- 
gether, making  a  rigid  unit.  This  unit  is 
flanged  for  its  entire  length  and  securely 
bolted  to  a  formed  sheet  metal  pan,  which 
is  in  turn  riveted  to  the  frame  side  mem- 
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bers,  and  serves  the  double  purpose  of  sup- 
porting the  weight  of  the  power  plant  and 
protecting  the  parts  from  dirt  and  moisture. 


THC  HORSCLCSB  AQC  . 

Corbin  Universal. 

The  drive  from  transmission  to  rear  axle 
is  through  a  double  universal  jointed  pro- 
peller shaft    The  joints  employed  arc  new 


in  design,  and  a  sketch  of  same  is  b 
with  shown. 

Instead  of  the  usual  cross,  a  centrqi 
in  the  form  of  a  double  annular  ring  i- 
ployed,  the  two  parts  being  bolted  toge 
and  formed  with  four  arc  shaped  gr^ 
at  equal  distances  on  their  inner  side. ; 
which  engage  the  correspondingly  sh; 
"prongs"  of  the  two  forks.  This  cons:: 
tion,  it  will  be  observed,  gives  a  liberal  bt 
ing  surface. 

The  rear  axle  is  bevel  gear  driven  1 
of  the  semi-floating  type.  The  brakes 
all  on  the  rear  axle,  consbting  of  inxc 
and  external  brakes  on  the  hub  drums.  1 
front  axle  is  of  I  beam  section  drop  fon 
in  one  piece.  For  a  car  of  so  light  wci 
it  is  said  to  be  especially  heavy.  Tb< 
reversible  steering  mechanism  is  of  ' 
worm*  and  sector  type,  and  the  gears  art 
by  the  Hindley  system,  which  has  the  t- 
ommendation  of  bei;ig  used  exdusivdy 
the  United  States  Government  in  both  i 
and  navy  departments  on  account  of 
efficiency  and  indestructibility.  All  mov] 
parts  of  the  steering  mechanism,  inda-iJ 
the  wheel  pivots;  are  ball  bearing.  *- 
gives  great  freedom  of  action.  The  spi 
and  throttle  levers  are  on  top  of  the  str 
ing  wheel,  but  do  not  turn  with  same 
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The     SturtevMt     Double    Actio 
Power  Actuated   Brake. 

In  this  brake,  designed  by  the  Sturi 
vant  Mill  Company,  Harrison  square,  & 
ton,  Mass.,  the  power  for  applying  t 
brake  band  is  derived  from  the  motion 
the  car,  and  the  only  effort  required  up< 
the  part  of  the  operator  is  that  of  thro' 
ing  on   the  power. 

The  accompanying  figure  illustrates  tl 
arrangement  in  vertical  section  along  ^ 
shaft  to  be  braked  and  also  in  clcvaiic 
Q  is  the  frame  supporting  the  device  f^ 
the  car  body  and  furnishing  a  bearing^- 
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A.  the  shaft  to  be  braked.  The  brake 
drum  B  is  carried  upon  this  shaft  Upon 
a  sliding  shaft  E,  also  mounted  in  the 
frame  Q  and  concentric  with  shaft  A,  is 
carried  a  friction  clutch  plate  D,  provided 
with  rei^aceable  fricttonal  surfaces.  This 
clutch  plate  is  arranged  to  be  brought  into 
contact  with  the  exterior  surface  of  drum 
B  by  the  sliding  motion  of  shaft  E  when  the 
latter  is  moved  by  operating  lever  P. 
Spring  F  acts  to  return  E  and  D  to  their 
inoperative  position.  Upon  shaft  E  is  fixed 
a  spur  pinion  H,  which  is  in  mesh  with  the 
spur  quadrant  G,  which  latter  is  pivoted  in 
frame  Q  on  the  shaft  J.  This  shaft  bears 
a  projection  which  carries  a  roller  R. 

The  brake  drum  is  encircled  by  the  brake 
strap  C,  the  frictional  surfaces  of  which  are 
replaceable.  The  ends  of  the  strap  are  re- 
spectively secured  by  the  pins  N  and  N'  in 
the  rockers  K  and  L,  which  rockers  are 
pivoted  in  the  brake  frame  Q  at  M  and  M'. 
The  upper  portions  of  rockers  K  and  L  are 
so  placed  as  to  be  rotated  upon  the  pins 
M  and  M'  by  the  roller  R,  and  the  stop  O 
limits  the  motion  of  the  rockers  toward  one 
another. 

The  action  of  the  brake  is  as  follows : 
Normally,  when  not  in  action,  the  quad- 
rant G  rests  in  its  position  of  equilibrium, 
to  which  it  automatically  returns  under  the 
action  of  gravity,  and  roller  R  exerts  no 
pressure  upon  the  operative  surfaces  of  the 
rockers  K  and  L.  The  brake  strap  is  there- 
fore loose  upon  its  drum.  Now,  if  the  op- 
erating rod  P  is  actuated  by  some  means,  it 
forces  in  the  shaft  E  against  the  action  of 
the  rectractile  spring  F.  The  frictional  sur- 
face of  the  clutch  plate  D  is  thus  brought 
into  contact  with  the  revolving  brake  drum 

B.  Referring  to  the  figure,  if  the  brake 
drum  be  moving  in  a  counter  clock-hand- 
wise  direction,  the  clutch  plate  will  also  be 
carried   by  friction   in  the  same  direction, 


^ 


M 


The  Sturtevant  Brake. 


and  pinion  H,  mounted  upon  its  shaft,  will 
have  the  same  direction  of  revolution.  The 
sector  G  will  be  rotated  to  the  left  upon  its 
shaft  J.  This  will  cause  roller  R  to  press 
upon  the  surface  of  the  rocker  K  and  re- 
volve it  about  the  pin  M  in  a  counter  clock- 
handwise  direction,  thus  drawing  the  end  of 
the  brake  strap,  which  is  held  by  pin  N  to 
the  right  and  tightening  the  band.  The  pull 
exercised  on  the  pin  N'  by  the  other  end  of 
the  strap  is  resisted  by  the  pressure  of  the 
rocker  L  against  the  stop  O,  so  that  the  end 
of  the  strap,  upon  which  the  tightening 
action  is  not  being  exercised,  is  as  firmly 
held  as  if  secured  on  a  fixed  pivot.  If  the 
car  is  moving  in  the  opposite  direction,  the 
motion  of  the  brake  drum  with  be  clock- 
handwise  and  the  quadrant  will  move  to  the 
right,  bringing  the  roller  into  action  upon 
rocker  L  and  tightening  the  end  of  the  strap, 
which  is  secured  by  pivot  N'.  The  pivot  N 
then  forms  the  fixed  support  of  the  band, 
as  rocker  K  is  held  from  motion  by  the 
stop  O.  The  brake  is  thus  absolutely  double 
acting,    the    elements    having    exactly    the 


same  mechanical  relations  for  forward  and 
backward  motions  of  the  car. 

It  will  be  noticed  that  there  is  a  very  good 
multiplication  between  the  frictional  force 
exerted  by  the  clutch  and  that  causing  the 
movement  of  the  ends  of  the  strap,  and  the 
slightest  pressure  upon  the  lever  P  is  suffi- 
cient to  cause  a  sufficient  engagement  of  the 
clutch  to  produce  a  pronoimced  braking  ef- 
fect. When  the  clutch  is  released  by  the 
action  of  the  spring  F,  a  slight  jar  is  suffi- 
cient to  cause  the  sector  to  fall  into  its  posi- 
tion of  rest,  and  the  brake  is  released. 

This  device  is  adaptable  to  any  motor  car, 
and  the  braking  action  may  be  applied  by  a 
special  lever  or  pedal  or  by  a  spring,  acting 
when  the  clutch  is  released  or  when  the 
throttle  of  the  motor  is  completely  closed. 
All  wearing  parts  fiire  readily  renewable,  and 
the  arrangement  is  neither  complicated  nor 
cumbersome.  If  the  car  is  left  with  the 
friction  plate  in  contact  with  the  brake 
drum,  the  slightest  tendency  of  the  car  to 
move  in  either  direction  will  cause  the  set- 
ting of  the  brake  band. 
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Two  Sectional  Views  of  Lombard's  Gasoline  Engine  Design. 


The  Lombard  Two  Cycle,  Revolving 
Cylinder,  Air  Cooled  Motor. 

A  gasoline  motor  of  radical  design  has 
been   invented   by   Levi    W.   Lombard,   of 
Medford,  Mass.,  which  is  illustrated  in  the 
drawings  herewith.    It  consists  of  a  num- 
ber  of   cylinders    (six   are   shown   in   the 
drawings),  arranged  with  their  axes  on  the 
circumference  of  a  circle,  in  which  circle 
the  cylinders    revolve.    The   cylinders   are 
mounted  on  ball  bearings  on  a  framework, 
which  also  carries  the  power  shaft  of  the 
motor.    At  the  centre  of  the  cylinders  there 
is  a  revolving  member,  consisting  of  two 
concentric  tubes  with  ports  in  their  walls, 
and  a  solid  prolongation  which  connects  at 
its  lower  end  by  a  universal  joint  to  the 
power  shaft,  which  is  inclined  to  the  axis 
of   the    concentric    tubes    at    an    angle    of 
about    35    degrees.    The    concentric    tubes 
serve  as  the  support  for  the  cylinders,  to 
which  they  connect  by  the  cooling  flanges; 
they  also  serve  as  inJet  passage  and  ex- 
hause  muffler,  respectively. 

The  cylinders  are  closed  at  both  ends 
and  work  on  the  two  cycle  principle.  The  . 
pistons  are  provided  with  tubular  piston 
rods,  which  extend  through  stuffing  boxes 
at  the  lower  end  of  the  cylinders  and  con- 
nect by  rods  with  ball  and  socket  joints 
with  a  disc  on  the  power  shaft.  The  cylin- 
ders and  power  shaft  revolve  together, 
owing  to  the  universal  joint  connection  be- 
tween the  cylinder  support  and  the  power 
shaft,  and  it  will  be  readily  understood  that 
during  the  revolution  the  distance  between 
the  disc  on  the  power  shaft  and  the  bottom 
of  a  particular  cylinder  varies  continuous- 
ly, whereby  the  pistons  are  caused  to  move 
up  and  down  in  the  cylinders  if  the  power 
shaft  is  revolved.  In  the  operation  of  the 
motor  the  effect  is,  of  course,  reversed. 

The  lower  end  of  the  cylinders  serves  as 
a  compression  chamber,  into  which  the 
combustible  mixture  is  admitted  through 
the  central  tube  of  the  support,  and  ports 
in  the  wall  of  same  and  in  the  wall  of  the 
cylinder,  when  the  piston  is  at  the  top  of 
its  stroke.  During  the  downward  stroke 
«-arge  is  compressed  in  the  lower  por- 
the  cylinder,  and  at  the  end  of  this 


stroke  it  is  transferred  to  the  compression 
chamber  through  a  transfer  port  formed 
in  the  side  of  the  cylinder.  Before  the 
transfer  port  is  opened  by  the  piston  the 
exhaust  port  is  opened  by  the  latter,  and 
the  spent  gases  from  the  previous  explosion 
flow  out  into  the  annular  space  between  the 
two  concentric  tubes  of  the  cylinder  sup- 
port, which  serves  as  a  muffler,  and  through 
small  perforations  in  the  outer  tube  to  the 
atmosphere. 

The  ignition  is  effected  by  jump  spark, 
ordinary  spark  plugs  being  screwed  central- 
ly into  the  heads  of  the  cylinders,  their 
outer  contact  terminals  coming  in.  contact 
with  a  contact  plug  mounted  on  the  sup- 
porting frame,  when  the  cylinder  is  at  a 
certain  point  of  its  revolution.  The  speed 
of  the  engine  is  controlled  by  a  governor 
secured  to  the  end  of  the  cylinder  support- 
ing member,  and  acting  on  a  sliding  throttle 
valve  located  within  the  inner  of  the  two 
tubes  forming  the  cylinder  support. 

Among  the  advantages  claimed  for  this 
construction  is,  that,  owing  to  the  revolu- 
tion of  the  cylinders,  the  air  cooling  is 
very  effective.  The  inlet  passage  being  sur- 
rounded by  the  muffler,  is  kept  at  a  very 
considerable  temperature  after  the  engine 
has  once  been  started,  so  that  the  fud  is 
thoroughly  vaporized,  and  it  is  possible  to 
use  kerosene  fuel  after  starting  with  gaso- 
line. The  torque  of  such  an  engine,  seeing 
that  there  are  six  explosions  to  a  revolu- 
tion, ought  to  be  unusually  uniform,  and 
the  weight  'per  horse  power  would  probably 
be  very  small,  as  no  flywheel  is  required. 

New  Tire  Iron. 

Janney,  Steinmetz  &  Co.,  of  Philadelphia, 
are  manufacturing  a  tire 
tool,  herewith  illustrated, 
which  is  particularly  useful 
for  lifting  and  holding  the 
shoe  while  setting  the  valves 
and  lugs.  It  can  be  adjusted 
to  suit  any  size  of  tire  and 
any  width  of  rim.  The  con- 
struction and  method  of 
use  are  evident  from  the  il- 


Renaults  to  Enforce  British 
Patent. 

Something  in  the  nature  of  a  flutter  in 
the  dovecotes  has  been  caused  in  the  Brit- 
ish motor  industry  by  the    announcemmi 
that  the  firm  of  Renault  Frercs,  of  Billan- 
court,  Seine,  has    decided  to    take   adioa  I 
against  English  automobile  manufacturers 
It  was  claimed  that  the  capitulation  of  tiK  ] 
French  makers  to  the  Renault  firm,  as  al- 
ready referred  to  in  these  columns,  was  due 
in  part  to  a  desire  that  the  leading  Freudi 
makers  might  form  something  in  the  natnn 
of  a  limited  ring  of  license  holders  for  their 
mutual  benefit,  and  shut  out  would-be  ap- 
plicants by  refusing  to  grant  them  the  nec- 
essary permit  to  manufacture.     In  the  in- 1 
terests  of  British  manufacturers,  howc^. 
the  Society  of  Motor  Manufacturers  and 
Traders  has  taken  charge  of   tfic  matter, 
and  will  fight  the  claim.    If  the  affair  come 
into  court  it  will  provide  one  of  the  most 
interesting  patent  struggles  of  recent  yean. 
for  the  great  majority  of  motor  cars  art 
now   constructed  in  a  way  which    brings 
them  within  the  scope  of  the  Renault  daim. 
if  that  be  upheld.    There  is  no  fear,  by  the 
way,  of  the  matter  not  being  fought  to  a 
finish,  as  the  Society  of  Motor  Manufac- 
turers and  Traders  has  funds  at  its  disposal 
which  will  enable  it  to  carry  the  fight  if 
need  be,  to  the  House  of  Lords,  while,  or 
the   other   hand.    Messrs.    Renault    Frcres 
have  been  doing  an  enormous  business  for 
some  time  past,  and  have  even  sold  their 
output  for  many  months  ahead. 


The  St  Andrews  Ambulance  AssociatioP 
has  ordered  a  self  propelled  ambulancf 
wagon,  for  use  in  Glasgow. 


lustration. 


The  Janney-Steinmetz  Tire  Iron, 
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Some  Exhibits  at  the  Chicago  Show. 

(Continued.) 

KANSAS    CITY    MOTOR    CAR   COMPANY 

show  a  very  complete  line  of  commercial 
vehicles  and  also  two  touring  car  models. 
Besides  this  indoor  exhibit  they  have  eight 
vehicles  demonstrating  on  the  outside.  The 
commercial  wagons  are  fitted  with  two  cyl- 
inder opposed  motors,  ranging  from  15  to 
35  horse  power,  but  the  machine  which  at- 
tracted the  most  attention  was  their  large 
6  ton  truck  with  its  60  horse  power,  four 
cylinder  opposed  motor.  The  engine  is  lo- 
cated under  the  footboards.  The  transmis- 
sion is  a  two  speed  and  reverse  sliding  gear. 
The  gears  are  2j4  inch  face  and  four 
pitch,  and  are  provided  with  an  interlocking 
device  which  prevents  shifting  the  gears 
when  the  clutch  is  in,  as  shown  in  the 
sketch.  When  the  gears  are  in  mesh  the 
gear  shifting  rod  A  stands  directly  under 
one  of  the  slots  in  the  bar  pivoted  at  B. 
The  bar  is  held  up  by  the  piece  C  as  long 
as  the  clutch  is  out,  but  as  soon  as  it  en- 
gages a  connecting  link  D  throws  C  out  from 
under  the  notched  bar,  which  drops  down 
and  locks  A  in  position.  The  frame  is  of 
heavy  I  section  steel,  well  supported.  The 
rear  spring  fastening  is  new.  As  seen  in 
the  drawing,  the  spring  hanger  H  is  all  one 
solid  steel  forging  riveted  and  clamped  to 
the  under  side  of  the  frame.  Both  ends  are 
bent  or  curved  down,  as  shown  at  the  rear. 
The  clutch  is  of  new  design,  and  consists  of 
four  V-shaped  hickory  blocks  working  in  a 
groove  cut  into  the  rear  of  the  flywheel 
casting.  These  blocks  are  supported  on  the 
end  of  arms  pivoted  at  the  extremity  of  a 
four  armed  spider.  The  rear  ends  of  these 
pivoted  arms  are  forced  outward  and  the 
blocks  into  the  groove  by  a  toggle  joint 
action  from  the  usual  form  of  slotted  collar 
on  the  shaft.  There  are  several  new  fea- 
tures in  the  engine,  one  of  which  is    the 


Kansas  City  Gear  Interlocking  Device. 


operation  of  the  four  exhaust  valves  from 
two  cams.  A  sight  force  feed  oiler  on  the 
dash  is  used,  and  the  engine  is  equipped 
with  jump  spark  from  a  magneto,  with  a 
storage  battery  for  reserve. 
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Kansas  City  Truck  Spring  Hanger. 

The  pleasure  vehicles  are  of  the  two 
cylinder  opposed  type  under  the  body,  en- 
gine 5^x5,  which  they  claim  develops  35 
horse  power.  A  two  speed  planetary  "all 
spur"  gear  is  used,  and  the  drive  is  from 


the  planetary  by  chain  to  a  jack  shaft  and 
then  by  side  chains  to  the  rear  wheels.  The 
connecting  brakes  on  the  rear  wheel  drums 
arc  operated  by  a  foot  pedal.  The  bands  on 
the  planetary  are  tightened  by  a  toggle  joint 
action,  and  are  held  from  dragging  when 
disengaged  by  specially  arranged  spiral 
springs.  The  steering  gear  is  of  the  screw 
and  nut  tjrpe,  but  is  at  the  top  of  the  steer- 
ing column,  where  it  is  accessible  and  out 
of  the  dirt. 

THE    "perfect''    kerosene    MOTOR. 

The  "Perfect"  kerosene  motor  repre- 
sents the  latest  attempt  to  adapt  the  "heavy 
oil"  engine  to  the  automobile.  Any  good 
carburetor  can  be  used  with  it,  it  is 
claimed,  as  the  vaporization  of  the  ^el  is 
accomplished  in  a  chamber  over  the  ex- 
haust valve  and  not  in  the  carburetor.    The 
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Relianxe  Two  Cycle,  Two  Cylinder  Truck  (See  page  259,  issue  of  February  7). 


engine  is  started  with  gasoline  and  the 
kerosene  is  turned  on  by  a  threeway  valve 
after  a  few  revolutions.  Two  types  of  mo- 
tor are  built,  a  four  cylinder  of  40  horse 
power  and  a  two  cylinder  opposed  of  20 
horse  power. 

The  construction  of  the  four  cylinder 
engine  is  as  follows:  The  cylinders  are 
copper  jacketed  and  have  detachable  heads 
held  on  to  ground  joints,  no  gaskets  being 
used.  The  jackets  are  made  tight  at  the 
top  by  being  spun  over  and  the  heads 
bolted  down  onto  them.  At  the  lower  end 
the  jacket  is  made  tight  by  being  leaded 
into  a  groove  cut  in  a  ring  cast  integral 
with  the  cylinder.  The  heads  are  not 
water  jacketed,  but  have  air  cooling 
flanges  cast  integral,  as  it  is  desired  to 
have  the  head  somewhat  hot  The  engine 
does  not  diflFcr  materially  from  any  four 
cylinder  engine,  but  is  provided  with  a 
vaporizer  A  (see  cut,  which  shows  their 
air  cooled  engine)  in  a  chamber  just  over 
the  exhaust  valve.  This  vaiporizer  con- 
sists of  a  flanged  cylinder,  through  which 
exhaust  gases  pass  and  over  which  the  in- 


coming oil  mist  and  air  from  the  car- 
buretor pass,  for  the  oil  is  in  reality  mixed 
only  mechanically  with  the  air  until  after 
passing  over  the  top  of  the  vaporizer  into 
the  cylinder,  when  a  gaseous  mixture  is 
formed.  At  the  bottom  of  the  cylinder  at 
B  is  an  auxiliary  exhaust  port,  which  is 
uncovered  by  the  piston,  thereby  allowing 
the  hot  gas  to  pass  up  the  tube  C  through 
the  vaporizer  and  out  at  the  end  directly 
into  the  exhaust  pipe..  This  serves  the 
double  purpose  of  heating  the  vaporizer 
and  at  the  same  time  gives  a  quick  exhaust, 
relieving  the  pressure  in  the  cylinder.  This 
vaporizer,  it  is  claimed,  by  pyrometer  tests 
shows  an  average  temperature  of  about 
480°  Fahr.,  and  there  is  claimed  to  be  no 
trouble  experienced  from  clogging  by  tarry 
residues. 

The  cylinders  are  5x5,  and  the  engine  is 
rated  at  40  horse  power.  The  compression 
used  is  only  40  pounds.  The  crank  case 
is  a  one  piece  iron  casting  with  end  plates 
bolted  on.  Bronze  bushed  bearings  sup- 
port the  crank  shaft,  which  is  made  of 
hammered   fifty  point  carbon   steel.      The 
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bearings  are  all  finished  by  grinding.  7-t 
cylinders  and  pistons  are  ground,  the  hvif 
being  only  .002  inch  less  than  the  be? 
The  wrist  pins  are  hollow  steel,  ground ; 
a  fi  and  held  by  set  screws  which  i&^ 
through  the  piston  bosses  and  one  wal!  <t 
the  pin  and  abut  against   the  other  wil 


The  Perfect  Kerosene  Engine. 


Showing  "Perfect"  Motor  Vaporizes. 

They  are  held  on  the  outside  by  lock  nuts. 
There  are  three  diagonally  cut,  ccccntr^ 
pinned  rings  used  above  the  wrist  pffi 
The  rings  are  also  finished  by  grinding.  A3 
the  valves  are  on  one  side  of  the  cngint 
are  interchangeable  and  mechanically  oper- 
ated, the  inlet  valve,  on  top,  by  a  vcrticai 
rod  and  rocker  arm.  These  valves  have 
gray  iron  heads,  which  are  screwed  ani 
riveted  to  steel  stems.  The  connectii? 
rods  are  drop  forged  of  I  beam  section 
with  split  bronze  bushings  spaced  by  shi© 
used  at  the  lower  ends.  At  the  upper  end 
sleeves  of  bronze  form  the  bearings.  The 
cam  shaft  is  made  of  machined  steel,  c^* 
hardened  and  grovmd,  and  carries  eight  in- 
dependent hardened  tool  steel  cams  which 
are  taper  pinned  to  it  The  shaft  runs  la 
five  phosphor  bronze  bushings,  and  is  sep- 
arated from  the  crank  case  by  a  partiticfl 
an(  bricated  by  having  its  case  packed  ^ 
gr*    ;>e. 

he  oiling  of  the  engine  is  accomplish^ 
by  the  use  of  a  gear  pump  on  the  insi<if 
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le  case,  driven  by  a  gear  direct  from 
:ngine  shaft  Tne  crank  case  end  cover 
Drms  to  the  shape  of  the  pump  and  en- 
s  it.  The  oU  is  drawn  from  a  reser- 
at  the  bottom,  forced  to  the  main  bear- 
and  thro^ugh  jets  to  the  scoops  on  the 
ecting  rod  ends.  Enough  is  thrown 
ird  and  caught  on  the  oil  grooves  of 
)i^£on  to  lubricate  the  cylinders. 

AMERICAN     MOTOR    TRUCK    COMPANY 

ved  their  large  3  to  6  ton  truck  for  the 

time,   with  a  four  cylinder  5x6  inch. 

lorse  power  at  800  revolutions,  vertical 

ne  under  the  front.    The  seat  is  raised 

)ver  the  engine  and  the  footboards  are 

the  top  of  the  cylinders.    The  crank 

is  split  on  a  diagonal,  so  that  by  re- 


American  Truck,  Front  View. 

ring  the  side  all  ^e  internal  parts  are 
^ssible.  The  cylinders  are  not  over  the 
ik   shaft,  but  are  offset  sufficiently  so 

the  pistons  and  connecting  rods  may 
entirely  removed  without  disturbing 
cylinder,  connecting  pipes  or  the  single 
,  shaft  which  operates  the  valves.  The 
er  ends  of  the  valve  lifting  rods  are 
d  with  small  steel  wheels  on  each  side 
prevent  the  tendency  of  wedging  or 
ding  the  rod.  Accessibility  is  the  par- 
lar  feature  of  the  engine.  Oiling  is  by 
[ill  precision  oiler. 

he  control  is  by  spark  and  throttle 
Ts  on  the  steering  post  under  the  wheel. 
:  transmission  is  an  enclosed,  two  speed 

reverse  planetary,  running  in  oil.  All 
rs  or  spurs  2%  inch  face.  The  high 
id  clutch  is  of  the  multiple  disc  type 
of  novel  design.  The  discs  are 
1  against  fibre,  the  fibre  riveted  to  one 
;  coming  against  the  back  of  the  next. 

means  of  this  construction  it  is  possi- 

to  let  the  clutch  slip  while  passing 
)ugh  traflic,  and  it  is  also  claimed  to  be 
sible  to  start  the  truck  with  a  2  ton 
I  on  the  high  gear.     The  drive  is  then 

shaft  to  the  bevel  gear  drive  on  the 
I  shaft,  all  enclosed  in  an  aluminum^ 
sing,  and  from  there  by  side  chains. 
!    countershaft    runs    in    plain    bronze 


^ 
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Harrison  Wagon 
bushed  bearings  oiled  by  grease  cups.  The 
front  axle  is  of  I  beam  section  and  the 
rear  is  square.  The  brakes  are  expanding 
bands  on  the  rear  wheel  drums  and  hold  in 
both  directions. 

HARRISON    WAGON    COMPANY, 

of  Grand  Rapids,  Mich.,  show  for  the 
first  time  their  new  40  horse  power  self 
starting  and  reversible  engine.  The  cyl- 
inders are  4^x5  inches,  and  the  engine  is 
rated  at  40  horse  power  at  900  revolutions. 
Many  new  features  are  embodied  in  this 
machine.  The  cam  shaft  is  distinctive,  and 
allows  of  changing  the  timing  of  the  valves 
while  running  so  that  economical  use  of 
the  gasoline  may  be  made.  The  timing  of 
the  spark  is  controlled  either  by  hand  or 
governor.  The  self  starting  is  accom- 
plished by  carrying  an  ordinary  acetylene 
gas  tank,  part  of  the  gas  is  allowed  to  enter 
the  cylinders  just  before  starting  and,  by 
means  of  a  special  timer  when  the  switch  is 
thrown  on,  whatever  cylinder  is  ready  on 
compression  fires,  and  then  the  other  three 
fire,  which  starts  the  motor.  An  ordinary 
tank  with  100  cubic  feet,  it  is  estimated, 
will  start  the  engine  on  an  average  of  six 
times  a  day  for  a  year.  When  heavy  run- 
ning is  encountered  with  the  engine  run- 
ning slowly,  it  is  arranged  that  by  moving 
one  lever  the  cylinders  can  be  fired  in 
pairs,  which  gives  more  of  a  jerking  action 
but  a  much  greater  torque.  The  carburetor 
is  so  arranged  that  upon  throwing  out  the 
clutch,  the  engine  is  throttled  and  does  not 
race. 

•    the  baker  car  company, 

of   Homer,   N.   Y.,  exhibited  for  the  first 
time   their   complete   steering   column   and 
wheel.     They  also  showed  the  only  single 
lever  control  of  the  spark  and  throttle  on 
the  market.    This  is  shown  by  the  accom- 
panying cut 
.  .     Lever  A  by  its  up  and  down  motion  on 
\  pivot  B  moves  rod  C  up  and  down  inside 
Ithe  steering  column,  and  connects  with  the 
oell  crank  lever  D  to  operate  the  spark.    It 


Company's  Engine. 
is  held  in  any  position  by  the  ratchet  and 
spring  pawl  E.  The  throttle  is  operated 
by  swinging  lever  A  aroimd,  the  collar  F 
being  the  bearing  and  pawl  G  holding  it 
in  any  position.  This  rotates  the  rod  G,  to 
which  at  the  bottom  is  splined  lever  H, 
which  operates  the  throttle.  This  whole 
mechanism  is  stationary,  and  does  not  turn 
with  the  steering  wheel.  The  steering 
gear  consists  of  a  hardened  steel  worm  on 
the  end  of  the  column,  meshing  with  a 
complete  worm  set  on  its  stud  by  four  keys, 
so  that  after  it  has  become  worn  it  can  be 
turned  one-quarter  turn,  and  as  it  ex- 
poses new  teeth  is  as  good  as  new.  The 
lower  part  of  the  housing  is  bolted  to  the 
upper,  and  the  holes  are  elongated.  By 
loosening  the  bolts  the  upper  half  carrying 
the  worm  wheel  can  be  set  over  into  closer 
mesh  with  the  worm  by  a  set  screw  and 
lock  nut,  thus  taking  up  any  wear.  The 
worm  wheel  is  on  a  cone  bearing,  which 


Baker  Single     Lever   Engine  Control. 
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practically  the  same  u        ^Jnsm  as  6 
about 

THE  PIEBCE  ENGIN.          HPAXY 

exhibited  two  models,  a  l 
inder  touring  car.   The  fir^ 

The  Crown  Runabout. 
can  also  be  taken  up.    The  whole  mechan-      usual  rear  axle.    This  car  weighs  only  i,ooo 
ism  is  so  designed  that  the  wear  shall  be      pounds.     The   light    delivery    wagon    has 
minimum  and  an  adjustment  is  provided 
wherever  wear  can  occur. 

THE    DETROIT    AUTO    VEHICLE    COMPANY 

exhibited  their  touring  car,  runabout  and 
light  delivery  wagon.  The  runabout  is 
shown  for  the  first  time.  This  car  has  a 
two  cylinder  opposed  engine  crosswise  un- 
der the  hood  at  the  front  Its  bore  is  454 
inches,  and  stroke  4^  inches,  and  it  is 
rated  at  12  horse  power.  It  has  a  friction 
drive,  with  a  direct  drive  by  an  internal  ex- 
panding band  clutch  in  the  flywheel  on  the 
high  speed.  The  friction  is  used  only  for 
slow  speeds,  and  consists  of  a  large  disc 
run  by  friction  from  the  beveled  edge  of 
the  flywheel.  Against  this  and  splined  to 
a  continuation  of  the  engine  shaft  is  the 
movable  friction  change  speed  wheel.  When 
on  the  high  speed  the  friction  plate  is  out 
of  contact  with  the  flywheel.  The  motion 
of  this  in  and  out  of  contact  with  the  fly- 
wheel is  controlled  by  a  foot  pedal.  The 
drive  is  then  by  shaft  and  bevel  gear  to  the 


along  the  same  general  lint,  • 
two  cylinder  car.     The  large* 
entirely  new.       The   engine  K. 
4^x5  inches,  and  is  rated  at  26  hoi 
The   drive  is    by  shaft    and    bcvtl 
through   a   three    speed    planetary 
The    ignition   is   jump    spark   from 
storage  or  dry  cells  carried  in  a  box 
running  board.     The   control  is  b^ 
and  throttle  levers  just  below  the  ! 
wheel,  and  by  a  single  side  lever 
speeds. 

TURNER  &  FISH, 

of  Chicago,  showed  at  their  boot 
new  "indestructible"  steel  wheel,  n 
made  from  two  sheets  of  high  carb 
rolled  steel.  These  are  pressed  and 
into  shape,  forming  half  spokes  wit! 
between.  The  two  parts  are  then 
together,  and  an  ordinary  clincher 


The  Pope-Toledo  Runabout— A  New  Model. 


shrunk  on  and  riveted.  The  hub 
are  fastened  with  bolts,  as  in  an  c 
wooden  wheel.  These  wheels  arc  c 
the  same  weight  as  the  wood  whce 
monly  used,  but  are  claimed  to  haii 
times  the  strength.  The  makers  s 
in  tests  made  at  Armour  Institute 
sure  of  35  tons  was  required  on  I 
end  to  buckle  the  wheel  support 
around  the  rim.  This  was  one  < 
heaviest  truck  wheels  made  of  ^ 
gauge  metal,  but  weighed  only  i9 
which,  they  point  out,  is  much  lig^' 
any  wood  wheel  on  the  market  built 
same  work.  Other  claims  made  i 
wheel  are  that  it  will  remain  true 
less  resistance  to  the  air,  is  not  afe 
the  weather,  does  not  collect  as  mo 
as  a  spoked  wheel,  and  is  easier  to 

young's  rotary  CARBURCnV 

was   shown  at  the  stand    of   the 
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Chassis  of  "Silent  Knight''  Car  Described  Earlier  in  This  Issue. 


5rs  below  a  copper  diaphragm,  and  lifts  it 

t  each  suction  stroke,  opening  an  ordinary 

eedle  valve.     The  passage  leading    from 

be  needle  has  a  small  hollow  shaft  in  it, 

nth  two  fan  bladed  copper  wheels  mounted 

m  ball  bearings   and  oiled  by  a  cup  and 

Itte  through  the  hollow  shaft.    At  the  cen- 

|t  of  this  shaft  is  a  cup  from  which  the 

feeds  into  the   shaft  through   a  hole. 

wheels  rotate  in  opposite  directions 

the  air  current,  and  assist  in  mixing 

e  air  and  gasoline.     The  rotary  throttle 

t  the  valve  regulating  the  flow  of  gasO- 

to  the  needle  valve  are  moved  in  unison 

ai  to  preserve  the  proper  mixture.    For 

high  speeds  air  is  admitted  by  suction 

RNIgh  holes  at  the  top,  which  are  covered 

a  light  spring  pressed  disc. 

tKB  HANCOCK    VALVELESS    LUBRICATOR 

A  device  shown  by  its  makers,  the  Han- 
tk  Manufacturing  Company,  of  Chicago, 
rthe  first  time.  It  is  arranged  to  rim  sub- 
ferged  in  oil  in  a  case  either  on  the  dash 
r  engine,  A  sight  feed  attachment  can  be 
laced  either  directly  on  the  lubricator  or 
n  the  dash. 

This  oiler  can  be  driven  from  the  top, 
ottom,  sides  or  ends  to  suit,  and  is  built 
rith  as  many  leads  as  desired.  It  is  pecu> 
ar  in  that  it  has  nO  valves,  as  they  are 
ommonly  known;  no  screws,  nuts  or  bolts 
1  the  working  parts,  and  no  stufl&ng  boxes, 
^ery  heavy  oil  or  oil  filled  with  flake  graph- 
ic may  be  used,  it  is  said.  In  the  usual 
orm  the  mechanism  is  driven  by  a  belt  and 
ulley,  although  chain  or  ratchet  drive  can 
e  had  if  desired.  A  worm  and  wheel  are 
n  the  inside  of  the  case,  as  may  be  seen  in 
tic  accompanying  cut  Around  the  worm 
haft  is  a  long  sleeve  arrangement  to  scrape 
ff  the  oil  which  gets  upon  it,  so  that  it 
rops  down  into  the  box  again  and  does 
ot  work  out  at  the  ends.  The  shaft  of  the 
form  wheel  carries  a  cam  at  either  end, 
fhkh  works  between  connected  V-shaped 
ocker  arms  B.  The  ends  C  of  these 
ockers  are  connected  by  a  bar  H  (seen  in 
rent  view),  which  raises  a  row  of  3-16 
nch  plungers  which  lift  to  the  full  stroke 


unless  their  upper  ends  strike  the  set  screws 
D  in  the  top  of  the  case,  in  which  case  they 
stop  at  the  desired  point,  and  the  light  steel 
piano  wire  springs  are  compressed.  These 
adjusting  screws  are  locked  by  passing 
through  a  strip  of  brass  K,  the  turn6d-in 
edges  of  which  bear  against  the  threads. 
Inside  of  the  casting  M  is  a  steel  shaft 
ground  and  lapped  to  a  fit  which  is  rocked 
back  and  forth  by  a  strap  N  pinned  to  a 
spoke  of  the  worm  wheel.  This  steel  shaft, 
as  shown  in  the  end 'view  at  P,  is  drilled  so 
that  a  series  of  T  shaped  holes  are  formed. 
In  the  position  of  this  shaft  shown  in  the 
cut  the  oil  is  drawn  in  at  Q  on  the  up 
stroke  of  the  plunger,  and  on  the  down 
stroke  the  cross  hole  becomes  vertical  and 
the  oil  is  forced  out  at  R.  It  will  be  no- 
ticed that  on  the  up  stroke  the  pipe  R  is 
closed  and  all  pressure  therein  is  retained 
in  case  of  an  obstruction,  until  it  is  opened 
for  the  next  pumping  stroke,  which  in- 
creases the  pressure,  as  does  each  succeed- 
ing stroke  until  an  enormous  pressure  is 
produced  which  will  either  force  out  the 
obstruction  or  burst  the  pipe.  When  a 
sight  feed  attachment  is  used  a  double  set 
of  plungers  is  employed,  the  first  set  to 
force  oil  to  the  sight  drips  and  the  second 
set  to  draw  it  from  there  and  force  it  to 
the  bearings. 


THE  ELECTRIC  RUBBER   MANUFACTURING  COM- 
PANY, 

of  Rutherford,  N.  J.,  showed  at  their  stand 
their  inner  tuhes  for  clincher  tires  made 
from  pure  rubber  with  an  expansible  cover 
made  of  special  fabric  permanently  applied, 
and  their  heat  cured  wrapped  tire.  This 
is  a  one  cure  tire,  and  is  not  made  in  a 
closed  mold,  only  the  head  at  the  edge  is 
molded  and  the  entire  tread  is  free  to  take 
its  own  form,  and  is  simply  wrapped  and 
held  by  coarse  fabric  This  method  of 
manufacture  is  said  to  do  away  with  dif- 
ficulties such  as  getting  in  too  much  rub- 
ber, in  which  case  the  fabric  of  the  tire 
squeezes  or  crinkles,  and  will  soon  wear 
out  or  cut,  or  putting  too  little  material 
into  the  mold,  in  which  case  the  tire  will  be 
defective.  It  also  leaves  the  fabric  and 
rubber  smooth  and  in  good  condition,  as 
the  heat  applied  is  moist  and  only  one  heat 
is  used. 

THE  ELLERSLIE   CARBURETOR. 

This  carburetor  is  notable  chiefly  for  the 
reason  that  it  has  no  nozzle,  yet  is  of  the 
float  feed  type.  In  the  accompanying  cut  it 
is  shown  in  section.  The  gasoline  enters 
the  float  chamber  at  the  top  and  maintains 
the  same  level  in  chamber  A  as  in  the  float 
chamber.  A  removable  frame  consisting  of 
three  partitions,  each  of  which  is  composed 
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View  of  the  Chicago  Steam   Car 
Chassis. 

of  layers  of  linen  cloth  placed  between  fine 
copper  wire  screens,  is  placed  in  chamber  A 
resting  on  the  bottom.  The  air  entering  at 
B  through  a  dust  screen  is  drawn,  as  shown 
by  the  arrows,  through  the  gasoline  satu- 
rated partitions  and  through  tube  C  to  the 
engine.  D  is  an  auxiliary  air  valve  which 
is  moved  up  and  down  by  a  right  or  left 
motion  of  the  lever  E  which  slides  in  the 
inclined  slot  F.  This  lever  moves  in  unison 
with  the  throttle  valvfe  G,  to  which  it  is 
connected  by  levers  shown  in  dotted  lines. 
As  the  mixture  in  the  tube  C  and  chamber 
leading  to  it  may  be  made  very  rich,  the 
effect  of  priming  is  obtained  by  opening  the 
throttle  valve  without  correspondingly 
opening  the  auxiliary  air  valve.  This  is 
made  possible  by  a  coil  spring  and  a  slip- 
ping arrangement  in  one  of  the  rods  con- 
necting the  two  valves. 

THE  ''hENSEL"  storage  BATTERY. 

The  peculiarities  of  the  battery  which  is 
shown  by  the  Hensel  Storage  Battery  Com- 
pany, of  Chicago,  are  the  method  of 
forming  the  active  material  so  that  it  can- 


not crumble  and  fall  between  the  plates, 
the  method  of  building  up  the  plates  from 
strips  or  sections,  and  the  fact  that  no  sep- 
arators are  used,  owing  to  the  form  of  the 
plates. 

In  the  sketch  is  shown  one  strip  or  sec- 
tion before  pasting.  It  is  in  the  form  of  a 
trough  with  the  side  walls  A  and  B  sup- 
ported on  small  cross  partitions.  These 
strips  are  of  lead  cast  in  one  piece,  and 
twenty-eight  of  them  piled  one  on  top  of 
the  other  from  a  plate.  The  paste  or  active 
material  is  laid  in  on  top  of  a  strip  of  cellu- 
lose paper,  filling  the  trough  from  the  top 
of  the  partitions  to  the  upper  edges  of  A 
and  B.  The  piled  up  strips  are  then  laid  on 
their  sides  in  a  suitable  frame  and  metal  is 
run  around  the  edges,  which  adheres  and 
fills  the  dovetail  groove  which  is  formed 
by  the  shape  of  the  ends  of  the  strips,  thus 
forming  the  whole  into  a  plate  with  the 
paste  enclosed.  The  spaces  between  the 
partitions  now  form  square  holes  passing 
through  the  plate.  Three  small  strips  of 
vulcanite  act  as  separators  of  the  plates. 
This  is  said  to  be  sufficient  separation,  as 
the  active  material  cannot  fall  out  of  place 
against  the  next  plate  and  set  up  a  local 
action  which  would  run  down  the  battery. 
The  makers  of  this  battery  claim  that  this 
battery,    occupying    the    same    space    and 


Showing  Construction  of  Heksel  G« 

battery  and  coil.  This  permits  of  the  j 
of  only  one  set  of  high  tension  wirts 
the  plugs  and  yet  have  two  distinct  sysia 

Another  new  feature  shown  was  tri 
terminal  especially  designed  for  secona 
wires.  This  consists  of  a  vulcanite  py. 
A,  as  shown  in  the  drawing,  into  whicr 
metal  piece  B  is  set.  The  cable  is  iniveri 
at  C,  and  the  end  of  the  wires  bent  aroz: 
the  upper  part  of  B,  which  is  split,  as  sbov 
and  slightly  tapered.  The  cap  D  is  ri; 
screwed  over  and  binds  the  w^ires.  " 
whole  thing  is  then  slipped  over  the  ??; 
and  slightly  tapered  piece  EU  which  is  2 
the  end  of  the  plug  or  other  device  I 
which  the  current  is  to  pass.  This  mm 
a  device  which  can  be  instantly  discr 
nected  and  handled  without  gettii^  1 
shock;  it  also  tends  to  prevent  brealdc^ 
wires. 

Another  new  device  shown  at  this  ssd 
is  a  combined  timer  and  distributer.  7i 
general   arrangement  is   such    that  the  * 
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12  3  4  5 

Hours 
Curves  of  sixty-third  charge  and  discharge  at  25  amperes.     Test  made  on  Hensel  Type   5B  crL 
by  Frank  B.  Kamarke  on  February  i,  1906.     Total   charge,    no   ampere   hours;   total   dischar^.  r-< 
ampere  hours. 

Charging  and  Discharging  Curves  of  Hensel  Battery. 


The  Ellerslie  Carburetor. 


weighing  25  per  cent,  less,  will  give  an  out- 
put 20  per  cent,  greater  than  batteries  of 
the  usual  form.  Curves  of  charge  and  dis- 
charge are  shown  in  the  cut.  It  will  be 
seen  that  the  discharge  curves  show  a  well 
sustained  voltage  from  the  start. 

LEON   RUBAY, 

agent  for  J.  Lacoste  &  Cie.,  of  Paris 
showed  the  latest  development  of  the  La- 
coste high  tension  magneto  to  be  run  in 
connection  with  a  single  coil  and  storage 
l^attery.  The  battery  can  be  used  for  start- 
ing. The  new  feature  consists  in  the  use 
of  the  timer  and  distributer  arrangement 
of  the  magneto  for  the  current  of  the  bat- 
tery when  the  magneto  is  not  in  use,  and 
by  a  two-throw  switch  the  magneto  current 
can  be   used  entirely  independently  of  the 


strument  is  only  2J4  inches  in  depth,  ni 
the  secondary  contacts  are  rotated  i" 
spark  advance  together  with  those  of  l^ 
primary.  In  general  it  consists  of  a  o!r 
drical  piece  of  fibre  mounted  on  a  shaft  aV 
brass  primary  contact  pieces  set  into  i^ 
front  end;  against  these  a  spring  presse! 


THE  HORSCLEM  AOC   i 


Lacoste  High  Tension  Terminal 


February  14.  »9o6. 
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•ass  plunger  or  primary  brush  rubs, 
his  constitutes  the  spark  timer.  On  the 
itside  of  the  fibre  cylinder  is.  a  V  groove, 
ith  a  continuous  metal  strip  set  in  the 
)ttom.  Upon  this  a  similar  plunger  rests 
r  the  contact  of  the  secondary  from  the 
il.  This  metal  strip  extends  backward  to 
rra  four  arms  or  segments  which  are 
ish  with  the  surface  of  the  rear  end  of  the 
ire  cylinder  where  it  is  turned  somewhat 
lallcr  in  diameter.  Upon  these  four  set- 
arras  rub  the  four  brushes  or  contacts 
om  which  wires  lead  to  the  four  plugs. 

p.    M.    HOTCHKIN, 

4021  Lake  avenue,  Chicago,  exhibited 
e  Hotchkin  anti-jolt  device,  which  con- 
its  of  a  circular  chambered  piece  A  filled 
tirely  with  glycerine.    A  sector  B  packed 

a  leather  strip  C  to  make  a  tight  joint 
th  the  case  is  rotated  by  an  arm  D  at 
ch  downward  motion  of  the  car  body,  to 
lich  the  link  D  is  attached.  This  forces 
t  glycerine  from  chamber  E  through  the 
eck  valve  F  and  into  the  side  G.      On 


Hotchkin  Anti-Jolt  Device. 

recoil  the  glycerine  cannot  go  back 
High  the  valve  F,  but  is  forced  to  pass 
)ugh  an  adjustable  hole  in  the  partition 

This  hole  being  small,  the  motion  is 
Kssarily  slow  and  the  recoil  is  checked. 
;  size  of  the  opening  can  be  adjusted  to 

the  car  and  load.  The  accompanying 
>rds,  furnished  us  by  the  manufacturer, 
w  the  action  of  the  device  in  actual 
rtice.  This  record  was  obtained  by  a 
rial  recording  pencil  attached.  The  car 
t  over  the  same  ground  in  the  same  di-  AAV" 

ion,   first   without   the   shock   absorber 

the  second  time  with  it 

THE  NEW  KINGSTON  CARBURETOR. 

his  carburetor  of  the   Byrne-Kingston        . 
ipaoy  has  an  annular  ring  float  of  either 
:  or  copper,  which,  when  the  level  is 
depresses  the  end  of  a  long  pivoted 
r,  and  raises  a  weighted  needle  valve. 
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The  Kingston  Timer. 

The  nozzle  is  centrally  located,  and  the 
walls  around  it  are  somewhat  cone  shaped 
to  increase  the  speed  of  the  air,  which  en- 
ters at  the  bottom.  This  opening  is  ad- 
justable and  supplies  sufficient  air  for  low 
speeds.  For  high  speeds  the  auxiliary  air 
which  does  not  pass  over  the  needle  opens 
the  auxiliary  valve  of  light  bronze,  which 
rests  upon  a  leather  seat,  and  maintains  the 
proper  mixture. 
The  auxiliary 
valve  is  adjusted 
by  a  screw.  The 
throttle  is  of  the 
balanced  piston 
type,  with  a  small 
passage  which  al- 
lows the  pressure 
on  opposite  sides 
of  it  to  be  equal- 
ized. The  carbu- 
retor is  made  with 
either  a  vertical  or 
horizontal  outlet 

This    company 
also   showed   their 
new    roller    timer, 
whose     peculiarity 
consists  in  the 
method     o  f     sup- 
porting  the   roller 
contact      In    the 
sketch    K    is    the 
arm       supporting 
the  contact  roll  M. 
This  arm  is  pivot- 
ed at  N,  and  forced  outward  by  a  flat  spring 
P  against  the  inlaid  contact  pieces.  At  ordi- 
nary speeds  the  centrifugal  force  holds  the 
wheel  to  its  contact,  which  the  spring  K 
does  at  slow  speeds  and  in  starting.     It  is 
claimed    that    with    this    arrangement    the 
contact  pieces   are    always    held    together 
even   after   long   use   and    when    they   are 
pitted. 


THE  new  SCHEBLER  CARBURETOR. 

was  shown  by  F.  H.  Wheeler.  The  valve 
into  the  carburetor  has  been  changed  to 
the  form  shown  in  the  sketch.  A  is  a  ball 
joint  at  the  end  of  the  lever  B,  which  is 
pivoted  as  shown,  and  operated  by  the 
horseshoe  shaped  cork  float  The  screw 
cap  C  has  a  small  cork  gasket  to  keep  it 
tight.  A  screen  is  located  at  D  to  keep 
out  dirt  and  the  valve  seat  E  is  sharp,  so 
dirt  cannot  lodge  there.  The  fixed  air 
draft  opening,  instead  of  being  just  under 
the  auxiliary,  is  now  placed  around  the 
central  nozzle  with  a  special  outside  pipe. 
This  arrangement  places  the  draft  around 
the  nozzle,  where  it  will  be  effective. 


THE  HORSCUeSS^  AOE 

ScHEBLER  Carburetor  Improvement. 

THE    international    NON-EXPLOSIVE    TANK 
COMPANY 

exhibited  several  of  their  non-explosive 
tanks.  The  safety  device  employed  consists 
of  a  perforated  sheet  metal  tube  with  a 
concentric  tube  of  gauze  inside,  and  in  this 
another  perforated  sheet  metal  tube.  At 
the  top  of  this  tube  is  a  sort  of  safety  valve. 
The  device  is  inserted  in  a  tank  and  forms 
the  filling  tube.  The  action  of  the  device  is 
as  follows:  Heat  around  a  vessel  filled 
with  gasoline  converts  part  of  it  into  a 
vapor;  if  the  heat  is  continued  the  vapor 
exerts  pressure  and  will  finally  explode  the 
tank,  throwing  gasoline  on  all  the  sur- 
rounding objects.  The  idea  involved  in 
the  construction  of  this  safety  tube  is  that 
when  the  pressure  rises  sufficiently  the 
safety  valve  opens,  and  the  gas  shoots  out 
and  ignites,  burning  with  a  blue  flame  some- 
what like  a  blow  torch.  If  the  pressure  is 
great,  the  actual  flame  may  be  several 
inches  from  the  mouth  of  the  tube.  When 
the  heat  subsides  the  spring  cap  automati- 
cally closes,  shutting  off  the  flame.  In  case 
the  cap  is  entirely  blown  out,  when  the 
pressure  subsides,  the  flame  at  the  mouth  of 


■iHf||yyw 
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Vibration  Diagrams. 

Roth  diagrams  were  obtained  with  a  Model  L  Packard  car  driven  on  October  29,  1905,  over  a 
macadam  pavement  in  fair  condition  on  Lake  avenue,  Chicago,  at  25  miles  per  hour — the  upper  with- 
out, the  lower  with  the  Hotchkin  anti-jolt  device  fitted  to  the  car. 
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the  tube  can  be  put  out  by  slipping  a  cord 
or  handkerchief  over  it 

In  the  drawing  the  escape  valve  is  shown 
at  the  top  of  the  tube.  A  is  a  screw  cap, 
the  top  being  closed  by  a  disc  B  held  on 
its  seat  by  the  spring  C.  This  valve  re- 
lieves the  pressure  in  the  tank.  In  the  case 
of  automobile  tanks  air  must  be  admitted 
as  the  gasoline  is  draining  to  the  car- 
buretor. This  is  permitted  by  another 
small  disc  D  held  to  its  seat  over  a  circle 
of  holes  in  the  disc  B  by  means  of  the 
small  very  light  spring  £.  If  a  pressure 
feed  on  the  tank  is  used  this  spring  can  be 
so  arranged  that  it  serves  to  maintain  the 
artificial  pressure  in  the  tank. 


TNC  HOmCLEBB  AQE 


Tube  op  Safety  Gasoune  Tank. 


Armored   Motor  Wagons  at  the 
Berlin  Sho^ 


A I  the  Automobile 
in    Berlin    on    Kcbrnary^ 
number  of  armore4l' 
order  of  the  Ge 
Army.    The 
use   of  ihc^ 
Opd 
scopes. 


|w|»ch  opened 
fwHi  shown  3 
biles  built  to  the 

of  the  German 
intended  for  the 
general,    was    an 

f  rae^sT  electric 

LT  Krujip  stecl,^whi^ 
knily  thick  to  withsiani 
3 Lillet.  This  armor  is  ai 
ilt'j  driver's  shOLild^r,  but  the 
Wheels  arc  unprotected.  The  armament  of 
the  car  consists  of  two  Maxim  guns, 
swords  and  pistols. 
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The  Crystal  Palace  Show. 

The  fifth  annual  Crystal  Palace  Automo- 
bile Show,  one  of  the  several  non-recog- 
nized shows  that  are  held  in  London,  opened 
on  Saturday,  January  26,  and  remained 
open  for  a  week. 

For  two  years  the  Crystal  Palace  Auto- 
mobile Show  was  to  England  what  the 
Paris  Automobile  Salon  is  to  France.  Pa- 
tronized by  the  Society  of  Motor  Manufac- 
turers and  Traders,  it  was  the  one  great 
show  of  the  year.  In  February,  1903,  the 
Crystal  Palace  was  packed  to  the  utmost 
with  the  enormous  total  of  442  motor  vehi- 
cles, while  in  February,  1904,  the  number  of 
cars  shown  was  only,  one  less. 

After  that  date  th<f'prosperity  of  the  Pal- 
ace show  receivccl  a  severe  chedc,  for  the 
Society  of  Motor  Manufacturers  and  Trad- 
ers, dissatisfied  with  certain  regulations, 
which  prevented  them  having  complete  con- 
trol of  their  own  part  of  the  show,  and  be- 
lieving the  train  journey  to  it  kept  many 
buyers  away,  separated  from  the  Palace  or- 
ganization, and  on  February  10  last  year 
produced  their  first  Olympia  show.  Unde- 
tered  by  this  split,  the  Palace  authorities 
gamely  held  their  February  show  as  they 
had  advertised,  but  owing  to  the  clashing  of 
interests  and  of  dates  the  number  of  cars 
displayed  was  only  ninety-nine. 

This  time  an  interval  of  a  couple  of 
months  has  separated  the  Palace  show  from 
the  Olympia  display  of  November  last 
The  clashing  of  interests,  therefore,  is  but 
small,  and  the  Palace  secured  as  exhibitors 
not  only  the  many  firms  who  were  shut  out 
from  Olympia  but  many  others  who  were 
dissatisfied  with  the  principle  by  which  space 
was  distributed  at  the  latter  show;  that  is, 
who  objected  to  the  ballot  in  which  the 
older  supporters,  known  as  the  bond  sign- 
ers, have  prior  cla^ims. 

Prominent  among  the  improved  features 
of  the  show  wer^  the  stands  aod  their  ar- 
rangement, Sitttntcd  so  as  to  occupy  the 
2_gf eater  ^n  of  iht-  north  and  south  n^es 

■^    "        ^jitral  transept,  they  appear^rfniore 

i^nn  la^i  year;   and  tljJPl5!ffect 

tie  el^tfbate  na- 


(Tcite,    of    long  '^^^ 
lirought  uvcr  3l.>  Uirf 


erciaJ  Sy 


f  tli^B^layed 

unerciaJ  Syndi- 

example,    had 

liich  was  a  fea- 


There  are  at  present  two  companies  oper- 
ating motor  omnibuses  in  Cairo,  Egypt,  the 
Societe  des  Omnibus  du  Caire  and  the 
Automobile  Transport  Company,  of  Cairo, 
the  former  running  a  number  of  De  Die- 
trich buses.  It  is  reported  that  the  two 
firms  are  about  to  be  amalgamated  with  a 
capital  stock  of  $500,000. 


ture  at  the  Salon  in  Paris  last  November. 
By  its  aid  visitors  were  able  to  see  all  sides 
of  the  "dustless"  Spyker  car  on  the  turnta- 
ble in  a  few  seconds  of  time.  The  Itala, 
Vinot  and  Fiat  firms  also  had  signs  of  a 
highly  decorative  nature. 

Among  the  actual  cars  and  chassis  shown 
were  many  which  had  come  from  the  Paris 
Salon,  among  them  the  ])ig:  Pilain  which 
was  shown  there  last  December,  and  also  a 
somewhat  similar  model  in  the  year  previ- 
ous,   its    particular    claim    to    notice    being 


that  there  are  three  concentric  bcvd  pi 
in  the  differential  casing,  each  one  p 
nently  engaged  with  a  small  pinion 
latter  can  turn  free  on  their  shaft  0 
also  be  made  to  turn  with  it— in  thr 
the  gear  box  is  done  away  with,  as 
drive  is  direct  on  all  three  speeds. 

Among  the  other  cars  not  yet  well  \ 
in  England  was  the  Dc  Salvcrt. ; 
stantially  constructed  chassis  of  whic 
exhibited.  It  is  a  live  axle  car  with 
semi-elliptical  springs  replacing  the 
rear  dumb  irons  of  the  frame.  A  E 
riveted  honeycomb  radiator  is  emple 


Itnprovetneht   in   Steering  De 
for  Motor  Tractors. 

The  Neue  Automobil  Gcsellschi 
Berlin,  who  have  made  a  specialty  of 
mobile  tractors  and  trailers,  and  sci 
whose  products  in  this  line  are  used  I 
German  army  and  in  the  German  0:^ 
have  found  that  the  trailer  has.  a  tc 
to  turn  the  front  wagon  roufid  more 
is  desired  when  the  vehicle  is  twi 
comer  at  any  speed  or  turning  on  a 
gradient  To  overcome  this  a  cylindt 
piston  pump  containing  oil  are  empi 
A  passage  having  a  check  valve  unit; 
two  ends  of  the  cylinder  together,  ao 
piston  is  connected  by  a  lever  to  t:i 
portions  of  the  vehicle  in  such  a  wa- 
any  deviation  of  the  fore  part  cause 
liquid  to  be  displaced  from  one  side  : 
piston  to  the  other,  and,  the  check  1 
being  controlled  by  the  movement  ci 
steering  mechanism,  controls  the  p* 
of  the  fluid  and  therefore  the  resistai 


Automobiles    and    First  Cli 
Railroad  Travel. 

According  to  the  reports  of  sevtri 
ish  railroads,  the  receipts  from  first 
railroad  fares  have  been  very  advcrsd 
fected  by  the  automobile.  Almost  I 
railroad  terminating  in  London  has  sd 
a  decline  in  its  first  class  passenger  sc) 
and  the  effect  is  particularly  maital 
the  lines  to  Newmarket  and  other  sfi 
centres,  the  conclusion  being  that  1 
persons  who  would  otherwise  have  trt 
to  these  places  by  railroad,  first  dass^ 
in  their  automobiles.  The  Great  N«< 
and  Great  Western  lines  are  said  to 
suffered  parjicnlarly. 


Special    Motor    Road   Bl 
Withdrawn. 

The  London  and  Brighton  Motor! 
Bill  on  February  i  came  before  thci 
iners  of  private  bills  for  proof  of  4 
ance  with  standing  orders  of  ^^M 
At  the  opening  of  the  proceediflj^ 
Wilde,  solicitor  for  the  promotcfij 
that  it  had  been  impossible  to  come  ttf 
as  to  the  form  in  which  the  Parliart 
monetary  deposit  would  be  made  I 
these  circumstances  the  promoters  tt 
cided  to  withdraw  the  bill  for  the  i 
session. 


ebruary  14,  1906. 
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The  "European  Circuit." 

L  meeting  of  delegates  of  recognized  au- 
lobile  clubs  was  held  at  the  meeting 
ms  of  the  German  Automobile  Qub  in 
lin  on  January  20,  to  discuss  the  con- 
ons  under  which  the  5,000  kilometer 
urance  contest  proposed  by  the  Auto- 
bile  Club  of  France  is  to  be  held.  The 
>s  of  France,  Germany,  Austria,  Hun- 
y  and  the  Netherlands  were  represented, 
I  the  meeting  was  presided  over  by  the 
ke  of  Ratibor.  Marquis  De  Dion,  who 
5  the  first  to  suggest  the  contest,  made 
first  address,  in  which  he  laid  stress 
m  the  fact  that  it  was  the  desire  of  the 
toraobile  Qub  of  France  to  make  the 
nt  a  thoroughly  international  one.  The 
mch  Qub^ad  so  far  organized  speed 
itests  Q^im^Bt  the  object  now  was  to 


the  German  Government  was  not  to  be  ob- 
tained for  a  contest  of  that  sort  He,  there- 
fore, proposed  that  the  speed  should  not  be 
allowed  to  exceed  certain  limits.  To  this 
Marquis  De  Dion  answered  that  it  was 
also  the  desire  of  the  Automobile  Qub  of 
France  to  avoid  speed  excesses,  but  great 
difficulties  were  encountered  in  effectively 
limiting  the  speed  without  a  very  compre- 
hensive and  expensive  system  of  timing  con- 
trols. He  thought,  though,  that  the  speed 
would  be  limited  by  the  fact  that  there 
would  be  no  advantage  in  exceeding  the 
average  speed  prescribed. 

To  this  it  was  objected  by  the  German 
delegates  that  drivers  would  try  to  make 
up  lost  time  by  speeding,  and  would  fail  to 
reduce  their  pace  at  dangerous  points.  If 
this  rule  of  averago^speeda  was  to  be  re- 

t 


A  delegate  of  the  German  Automobile 
Qub  then  proposed  that  the  rules  of  the 
contest  relating  to  the  classing  be  so  altered 
that  the  time  actually  consumed  in  involun- 
tary stops  on  the  road  be  taken  by  the 
official  observers,  and  that  the  performance 
of  the  car  be  judged  according  to  the  time 
thus  lost,  and  not  on  the  basis  of  average 
speed  made.  This  change  he  thought  to  be 
necessary  in  order  to  obtain  the  consent  of 
the  Government.  A  similar  view  was  taken 
by  the  delegate  of  the  Austrian  Automobile 
Qub,  Count  Kolowrat;  who  said  it  could 
hardly  be  expected  that  the  Austrian  Gov- 
ernment would  sanction  a  contest  in  which 
an  average  speed  of  45  kms.  per  hour  was 
required.  After  some  further  discussion  the 
system  of  classing  proposed  by  Dr.  Lcvin- 
Stoelping,  of  the  German  Automobile  Club, 


Class  I  Body. 


Class  II  Body. 


Class  III  Body. 

;  the  regularity  of  operation  of  the  cars, 
s  encouraging  the  practical  development 
design.  The  next  speaker.  Count  Sier- 
rpff,  said  that,  in  his  opinion,  Section  3 
the  rules,  relating  to  the  classing  of  the 
ides,  would  be  the  cause  of  the  greatest 
iculty  so  far  as  Germany  was  concerned, 
ause  it  would  tend  to  make  the  contest 
ace,  instead  of  a  regularity  contest  It 
»  to  be  expected  that  this  method  of 
wing  the  competitors  would  lead  to 
ater  speeds  than  the  German  Govcm- 
nt   would    allow,    as    each    contestant 

0  had  lost  time  through  involuntary  stops 
old  try  to  make  up  for  it  by  driving  his 

to  the  limit  of  its  speed.  With  an 
i^ge  speed  of  45  kms.  per  hour,  as  pro- 
««i  for  the  fourth  class  of  vehicles,  actual 
eds  of  60  to  70  kms.  would  be  attained, 

1  it  was  to  be  feared  that  the  consent  of 


tained,  it  would  at  least  be  necessary  to 
place  the  responsibility  for  the  speed  ia. 
built  up  districts  upon  the  official  observers 
who  are  to  accompany  each  vehicle.  Mar- 
quis De  Dion  said  that  great  difficulties  would 
always  be  met  in  this  respectin  a  contest  ex- 
tending over  5,000  kms.  Official  observers 
had  been  provided  in  the  first  touring  con- 
tests held  in  France,  but  it  had  been  found 
that  they  became  partial  to  the  vehicles 
which  they  accompanied.  They  should  have 
been  assigned  to  a  different  vehicle  every 
day,  but  this,  too,  would  have  been  a  source 
of  difficulty.  It  was  his  idea  to  ask  the  gov- 
ernments of  the  different  countries  passed 
through  to  furnish  official  observers  from 
their  respective  armies,  and  if  these  observ- 
ers could  wear  their  regular  uniforms  it 
might  add  a  very  attractive  feature  to  the 
run. 


Class  IV  Body. 

was  agreed  to  by  all  of  the  delegates  pres- 
ent, and  the  following  rule  substituted  for 
Section  3  of  the  original  rules: 

"The  vehicles  will  be  classed  according 
to  the  time  consumed  by  involuntary  stops, 
one  point  being  counted  for  each  minute 
thus  lost  In  order,  however,  to  limit  the 
speed  to  that  prescribed  in  the  rules,  the 
total  running  time  will  be  increased  by  that 
of  the  involimtary  stop,  as  well  as  stops 
occasioned  by  tire  troubles,  which  latter, 
however,  will  not  be  penalized.*' 

Other  points  of  the  rules  were  consid- 
ered also  at  length,  and  it  was  finally  de- 
cided to  appoint  an  executive  committee  for 
the  general  organization,  which  committee 
is  to  have  full  power  to  carry  through  the 
preliminary  work  and  to  decide  all  disputes 
during  the  contest.  This  committee 
consist   of  one   member   and   one   r 


\ 


294 

member  from  each  of  the  recognized  nation- 
al clubs  through  the  countries  of  which  the 
contest  will  lead.  Every  member  of  the 
committee  is  under  obligation  to  accom- 
pany the  competing  vehicles  over  the  whole 
circuit  The  prize  jury  will  be* composed  of 
members  of  the  recognized  automobile  clubs 
of  those  countries  through  which  the  con- 
test leads,  and  all  others  which  are  inter- 
ested on  account  of  entries.  Each  country 
will  have  one  vote  in  the  deliberations  of 
the  jury.  Vehicles  entered  must  be  in  Paris 
three  days  before  the  start  of  the  contest, 
in  order  to  allow  sufficient  time  for  the 
weighing  in,  stamping,  sealing,  etc. 

The  start  in  the  first  stage  will  occur  in 
the  order  of  entries,  and  in  the  following 
stages  in  the  inverse  order  of  arrival.  The 
official  observers  will  be  changed  in. each 
country,  and  only  persons  will  be  chosen 
for  this  post  who  are  acquainted  with  the 
language  and  the  automobile  regulations  of 
the  country  passed  through. 

The  certificates  that  will  be  awarded  to 
contestants  which  have  arrived  in  all  end 
controls  within  the  time  limits  will  be  issued 
jointly  by  the  recognized  automobile  clubs 
of  the  countries  through  which  the  run 
leads,  and  will  bear  the  seals  of  these  clubs. 
In  order  that  the  contest  may  take  place,  a 
sum  of  200,000  francs  must  be  raised  by 
means  of  entry  fees,  and  the  executive  com- 
mittee reserves  the  right  to  cancel  the  event 
and  return  the  fees.  The  itinerary  was 
finally  arranged  as  follows:  July  29,  Paris 
to  Limoges;  31,  Toulouse  to  Puy  de 
Dome;  August  i,  exhibition  in  Puy  de 
Dome;  2.  Puy  de  Dome  to  Aix  les  Bains; 
3,  exhibition  in  Aix  les  Bains;  4,  Aix  les 
Bains  to  Milan;  5,  exhibition  in  Milan; 
6,  Milan  to  Trieste ;  8,  Trieste  to  Klagenfurt ; 
8,  Klagenfurt  to  Vienna;  9,  exhibition  in 
Vienna;  10,  Vienna  to  Prague;  11,  Prague 
to  Breslau;  12,  Breslau  to  Berlin;  13,  ex- 
hibition in  Berlin;  14,  Berlin  to  Hanover; 
15,  Hanover  to  Cologne;  16,  exhibition  in 
Cologne;  17,  Cologne  to  Mezieres;  18  Me- 
zieres  to  Paris. 

The  competing  vehicles  in  this  touring 
contest  will  be  divided  into  four  classes, 
and  the  vehicles  of  each  class  will  each  be 
fitted  with  the  same  form  of  body.  Vehi- 
cles in  Class  I  will  have  what  is  known  in 
France  as  the  Petit  Due  Spider  body  for 
two  passengers,  the  body,  including  the  four 
mud  guards,  steps,  searchlight  bracket,  side 
Limp  brackets,  rear  lamp  bracket  and  bag- 
gage carrier,  weighing  330  pounds.  The 
vehicles  in  the  second  class  will  have  a 
Lody  of  the  double  phaeton  type  with  side 
entrance,  seating  four  persons  and  weighing 
complete  440  pounds.  The  vehicles  in  the 
third  class  will  be  fitted  with  double  phae- 
ton side  entrance  body  closed  at  the  rear 
and  covering  also  the  front  seat.  These 
bodies  seat  four  persons,  and  weigh  com- 
plete 825  pounds.  The  vehicles  in  the 
fourth  class  will  be  fitted  with  the  limou- 
sine body,  weighing  990  pounds.  All  the 
nrincipal  dimensions  and  the  general  form 
the  bodies  are  shown  by  the  outline 
ings  herewith. 
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Methods  of   Supporting  Automo- 
bile Motors. 

In  a  report  on  the  Frankfort  Automobile 
Show  by  August  Bauschlicher  in  Der 
Motorwagen  the  different  methods  of  sup- 
porting motors  on  automobile  frames  are 
discussed.  Fig.  i  represents  the  well  known 
Daimler  chassis,  the  characteristic  feature 
of  which  is  the  development  of  the  lower 
half  of  the  crank  case  as  supporting  mem- 
ber of  the  motor.  The  lower  half  of  the 
case,  which  is  fitted  with  sheet  metal  panels 
between  the  arms,  also  forms  a  dust  ex- 
cluding shield.  The  change  gear  case,  how- 
ever, is  supported  at  three  points  directly 
upon  the  frame,  without  any  special  dust 
pan  arrangement  With  this  method  of 
support  outside  shocks  act  rather  harshly 
on  the  parts  of  the  motor  and  change  speed 
gear. 

Figs.  2  and  3  represent  the  method  of  a 
support  employed  on  the  Benz  and  the 
older  Adler  models.  In  both  cases  the 
motor  is  supported  by  arms  cast  on  the 
uppei  half  of  the  crank  case.  In  this  case, 
too,  road  shocks  are  transmitted  directly 
to  the  motor  and  change  gear,  while,  on 
the  other  hand,  the  vibration  of  the  motor 
is   transmitted   without  material   reduction 


Vol.  17,  No.  7 


Figs,  i  and  2. 

to  all  other  parts  of  the  car.   A  more  flex- 
ible   suspension   is  obtained  by  means  of 
the  sub-frame  as  shown  in  Fig.  4. 
Although  the  construction  shown  in  Figs. 

1  to  4  is  very  common,  and  renders  all 
parts  readily  accessible,  it  is  by  no  means 
perfect.  It  is  handy  for  the  designer  and 
the  manufacturer,  but  the  protection 
against  mud  is  usually  very  incomplete. 
The  methods  of  support  shown  in  Figs,  i, 

2  and  3  are  open  to  the  objection  that  they 
are  designed  to  be  rigid  and  not  elastic. 
The  supposition  that  the  frame  forms  a 
rigid  foundation  for  all  the  parts  of  the 
driving  mechanism  such  as  motor,  gear 
case,  etc,  is  quite  erroneous.  On  the  con- 
trary, a  channel  steel  frame  is  very  flexible 
and  twists  under  very  light  loads.  There 
is,  therefore,  a  very  good  reason  for  the 
provision  of  tubular  cross  members,  as 
used  by  Benz,  which  in  the  case  of  a 
twisting  of  the  frame  oppose  considerably 
greater  resistance  to  its  deformation  than 
channel  cross  members.     A  tubular  frame 


Figs.  3  and  4- 

does  not  twist  nearly  as  easily  as  a  duoKJ 
steel  frame,  the  latter  is  only  superior: 
the  tubular  frame  with  respect  to  veitii 
loads. 

If  the  motor  and  gear  case,  with  tr 
arms,  are  secured  to  the  running  j^ 
frame,  the  latter  is  appreciably  stiffeai 
but  it  loses  at  the  same  time  all  ebstkr, 
and  the  first  result  of  such  a  metbods 
support  is  that,  in  case  of  a  front  end  ?> 
lision  in  which  the  frame  is  bent,  the  a> 
mintun  housings  are  usually  also  afiecSt 
often  even  broken.  Conditions  are  nai 
improved  by  supporting  both  motor  id 
gear  case  at  three  points.  This  theort 
cally  unobjectionable  method  of  soppw^J 
closely  approached  by  the  methods  if:p 
sented  in  Figs.  5,  6,  7  and  8,  and  froo :: 
engineering  standpoint  this  type  of  dii» 
must  be  considered  superior  to  that  rcfcr 
sented  in  Figs,  i,  2,  3  and  4. 

Fig.  6  represents  the  Dccauvillc  consr^ 
tion.  In  this  case  the  lower  portion  ol  t 
motor  and  change  gear  housing  foriL^*. 
one  piece  shell  which  serves  as  a  soj^ 
ing  shell  for  the  entire  supcrstructcrc : 
motor  and  change  speed  gear,  and  resP  - 
a  pan-shaped  depression  of  the  frame  T^ 
method,  however,  is  open  to  the  obj«r*: 
of  inaccessibility,  and  in  case  of  ser'^ 
breakdowns  the  dismounting  of  the  ca- 
chinery  would  be  rather  troublesome.  Fi 
7  represents  the  Opel  frame,  which  rc^ 
the  objection  of  troublesome  dismoostQ 
due  to  placing  the  superstructure  tipoc  ft 
frame  depression.  Besides,  motor  "- 
change  gear  are  here  separate,  aud  » 
fairly  long  coupling  shaft  possesses  cocff^ 


Figs.  5  and  d. 
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able  elasticity,  compensating  for  longi- 
dinai  disalignment  The  protection  is. 
iwever.  not  as  perfect  as  in  Figs.  3  and  6, 
Jiough  the  advantages  of  the  elastic  sus- 
nsion  arc  fairly  well  secured.  Recently 
has  become  the  custom  to  rivet  the  pan 

the  side  frame,  making  a  modification 

the  old  Darracq  frame,  which  was 
essed  from  a  single  piece  of  steel,  and 
own  as  a  seamless  frame. 
The  seamless  frame  did  not  survive  in 
actice,  although  two  years  ago  it  figured 
the  leading  attraction  at  the  Paris  Show 
d  excellently  executed  samples  of  it  were 
:)wn,  particularly  by  Decauville  and  Dar- 
:q.  It  has  not  been  able  to  hold  its  own. 
:ause,  aside  from  the  difficult  and  ex- 
asive  construction  due  to  the  great  out- 
'  for  special  dies,  even  for  small  lots,  it 

open  to  the  objection  that  unequal 
cngth  is  often  caused  by  defects  in.  the 
xess,  and  that  it  is  not  possible,  as  with 
t  ordinary  channel  steel  section  frame,  to 
)ducc  frames  of  different  width  by  com- 
ung  suitable  cross  members  with  the  side 
mes. 
\  substitute  for  the  seamless  frame,  with 

excellent  protection  from  below,  which 


Figs.  7  and  8. 

tits  of  cleaning  the  under  side  by  means 
a  hose  from  a  hydrant,  is  represented 
Fig.  5,  which  shows  the  Adler  frame 
h  this  construction,  in  spite  of  the  rigid 
ncction  between  motor  and  gear,  it  is 

possible  to  dismount  separately  either 
the  two  under  pans,  the  entire  motor 
hanism,  or  the  motor  alone.    ITie  upper 

of  the  crank  case  is  provided  with  a 
icularly  broad  flange,  to  which  is  bolted 

supporting  pan,  which  at  its  ends  is 
ed  to  drop  cross  members  of  the  frame. 


ventures  of  Automobile  Thieves. 

be  police  department  of  Paris  is  now  so 
lent,  says  a  Parisian  contemporary  in  a 
cal  mood,  that  automobiles  are  being 
m  here  in  plain  daylight  with  the  great- 
facility.  It  is  true  that  in  a  |ew  cases 
thieves  have  been  apprehended.  This  is 
t  happened  to  the  two  brothers  Arfeuillc, 
1  and  Elugene,  who  specialized  in  the 
of  automobile  thievery  and  who  fin- 
1  by  being  caught  in  the  country  after 
e  rather  amusing  adventures, 
le  exploits  of  the  two  brothers  began 


on  November  19  last.  They  were  strolling 
down  the  Rue  Lauriston  when  they  noticed 
a  superb  limousine  belonging  to  M.  Labour- 
dette  drawn  up  at  the  curb,  the  chauffeur 
having  absented  himself  for  a  moment. 
Leon  and  Eugene  Arfeuille  did  not  hesitate 
a  moment,  but  cranked  up  the  motor  and 
drove  off  in  the  stolen  vehicle.  M.  Labour- 
dette,  of  course,  notified  the  police  that  he 
had  been  robbed,  and  had  the  satisfaction 
in  a  few  days  to  be  put  into  possession  of 
his  vehicle  again,  which  the  detectives  had 
recovered  at  a  machinist's  shop  in  the  Rue 
Ramey,  where  the  thieves  were  trying  to  sell 
it.  But  the  Arfeuille  brothers  managed  to 
escape,  and  it  was  impossible  to  find  them. 

The  failure  of  this  first  attempt  did  not 
discourage  the  brothers  and  they  resolved 
still  more  firmly  that  they  would  get  into 
possession  of  an  automobile  without  ex- 
pense. Having  associated  themselves  with  a 
friend  named  Thellier,  they  succeeded  in 
stealing  a  double  phaeton  belonging  to  an 
American,  M.  Rigswalter,  valued  at  20,000 
francs.  Taking  a  lesson  from  their  former 
experience,  the  three  friends  came  to  the 
conclusion  that  they  would  find  it  easier  to 
dispose  of  the  vehicle  outside  of  Paris,  and 
so  they  left  for  Versailles  as  the  first  stage 
of  their  trip. 

On  the  way  there  the  three  accomplices 
found  that  the  gasoline  was  running  low  in 
the  tank,  and  that  they  didn't  have  a  sou 
between  them  to  purchase  a  supply,  but  they 
were  nothing  daunted  by  a  little  thing  like 
that.  Upon  arriving  in  front  of  a  store 
where  gasoline  was  sold,  they  filled  their 
tank,  loaded  quite  a  number  of  cans  into 
the  vehicle  and  then  drove  off  at  full  speed, 
leaving  the  merchant  gaping  in  front  of  his 
store. 

Thus  they  arrived  at  Tours,  and  their  sup- 
ply of  gasoline  having  nm  low  again,  they 
made  another  attempt  to  replenish  it  with- 
out expense  at  a  grocery  store.  This  shop- 
keeper was  more  attentive,  however,  than 
the  one  they  had  dealt  with  before,  and 
when  they  drove  off  he  grabbed  hold  of  the 
vehicle  and  was  dragged  along  a  consid- 
erable distance,  crying  at  the  top  of  his 
voice  "Stop  thief !"  In  order  to  get  rid  of 
him  the  thieves  struck  him  on  the  hands 
until  he  fell  on  the  road  exhausted. 

Meanwhile  the  trio  became  hungry,  and 
their  pockets  were  still  empty.  Between 
Tours  and  Chatillon  they  noticed  a  farmer 
of  prosperous  appearance.  They  invited 
him  into  the  vehicle,  stole  his  pocketbook, 
and  then  threw  him  out  on  the  road  with- 
out bothering  about  him  any  further.  At  2 
o'clock  in  the  morning,  while  not  far  from 
Poitiers,  the  three  adventurers  entered  a 
road  house  and  had  champagne  served  to 
them.  When  the  landlord  presented  the  bill 
they  asked  for  another  bottle.  He  opened 
the  trap  door  of  his  wine  cellar,  and  went 
down  to  get  the  bottle  ordered,  when  the 
.  three  thieves  closed  the  door  after  him, 
placed  on  it  a  large  rock  and  drove  off. 

While  entering  Portiers,  the  vehicle  being 
driven  at  great  speed,  crashed  into  a  tele- 
graph pole  and  was  considerably  damaged. 


An  attempt  was  made  to  effect  repairs,  but 
without  success,  and  then  it  was  decided  to 
push  the  car.  This,  however,  had  also  to 
be  given  up,  as  it  was  too  difficult  The 
trio  then  took  all  the  gasoline  cans  that 
were  still  full,  as  well  as  the  empty  cans, 
and  sold  the  whole  for  39  francs.  Aban- 
doning the  vehicle  at  a  street  crossing,  they 
made  directly  for  the  railroad  station  and 
took  the  first  train  for  Tours.  The  police 
at  Tours,  however,  were  notified  and  they 
were  arrested  upon  the  arrival  of  the  train. 
Thus  ended  the  adventurous  career  of  the 
brothers  Arfeuille  and  of  Thellier. 


A  Light  One  Passenger  Car. 

Motor  vehicles  designed  to  carry  a  sin- 
gle passenger  only  have  so  far  been  mostly 
of  either  the  two  or  three  wheeled  type,  be- 
cause a  reduction  in  the  number  of  road 
wheels  admits  of  a  considerable  saving  in 
the  weight  of  the  vehicle  and  of  simplifica- 
tion in  the  construction.  If  only  a  single 
steering  wheel  is  used,  for  instance,  the 
steering  mechanism  is  ntlich  simplified, 
while  if  only  a  single  driving  wheel  is  used 
the  differential  gear  can  be  dispensed  with. 
Both  the  motor  bicycle  and  tricycle,  how- 
ever, leave  much  to  be  desired  from  the 
standpoint  of  comfort  An  attempt  to  pro- 
duce a  four  wheeled  single  passenger  vehi- 
cle that  should  offer  all  the  advantages  of 
the  ordinary  motor  bicycle  and  tricycle,  and 
eliminate  their  defects,  has  been  made  by  a 
Swiss  inventor,  M.  Fischer,  of  Zurich. 
The  car  is  constructed  with  a  frame  of  such 
small  width  as  to  allow  of  the  car  passing 
through  doors  of  ordinary  size  and  up  stair- 
cases, and  it  has  small  wheels  of  equal 
diameter,  while  to  increase  the  stability  the 
hindmost  point  of  the  driver's  seat  is  at  a 
height  of  not  more  than  18  inches  above 
the  ground,  the  §eat  being  sloped  upwardly 
toward  the  front  of  the  car.  The  car  is 
steered  by  means  of  the  feet  acting  upon 
shoes  attached  to,  or  connected  with,  the 
steering  axles.  The  driver  places  his  feet 
in  steering  shoes,  so  as  to  press  against  and 
operate  a  lever  pivoted  to  the  fixed  axle 
and  connected  to  the  swiveling  stud  axles 
on  which  the  steering  wheels  are  mounted 
by  a  rod  forming  part  of  the  ordinary 
steering  connections.  The  steering  axle 
may  be  pivoted  at  its  centre  to  the  vehicle, 
so  as  to  swivel  as  a  whole,  the  steering 
shoes  being  then  attached  directly  to  the 
axle.  In  order  to  allow  of  easy  play  of  the 
front  axle  frame  in  a  transverse  vertical 
plane,  it  is  connected  to  the  main  frame  by 
a  horizontal  pivot  pin  carried  in  an  exten- 
sion of  a  sleeve  mounted  on  the  front  axle 
frame.  The  frame  is  connected  to  the 
sleeve  by  means  of  a  vertical  bolt  and 
spring. 


There  were  258  motor  omnibuses  in  use 
in  London  on  January  29,  not  making  any 
allowance  for  those  under  repair.     The  in- 
crease has  recently  been  at  the  rate  of  ^ 
day.     More  than  half  of  these  are 
man  make. 
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COUBSUNIomONS. 

Laws  of  Friction. 

Editor  Horseless  Age: 

I  would  like  to  be  enlightened  in  regard 
to  whether  the  amount  of  friction  varies 
with  the  area  of  surface  or  the  pressure 
brought  to  bear.  On  page  s  of  your  Jan- 
uary 3  issue  reference  is  made  to  a  certain 
disc  clutch  which  uses  a  large  number  of 
discs  and  a  light  spring,  from  which  one 
would  infer  that  the  friction  increases  with 
the  surface.  There  is  a  law  to  the  effect 
that  friction  increases  as  the  pressure  in- 
creases, regardless  of  area  of  surface. 

In  the  recent  description  of  a  1906  car,  it 
is  stated  that  the  diameter  of  the  brake 
drums  has  been  increased  in  order  to  get  a 
greater  braking  effect,  due  to  the  increased 
surface  which  would  not  result  if  the  above 
law  were  true.  Those  who  have  had  the 
experience  know  that  the  harder  you  pull 
or  push  (according  to  whether  it  is  hand 
or  foot  brake)  on  the  lever,  the  sooner  the 
car  will  come  to  rest,  owing  to  the  greater 
pressure  brought  to  bear.  W.  E.  T. 

[Ordinarily,  when  two  plates  are  pressed 
together,  the  friction  to  motion  between 
them  depends  only  on  the  pressure  and  not 
on  their  surface  area.  This  law  is  sub- 
stantially true,  but  not  absolutely.  The 
friction  can  always  be  found  by  multiply- 
ing the  pressure  with  which  the  plates  are 
pressed  together,  by  the  coefficient  of  fric- 
tion for  the  materials  out  of  which  the 
discs  are  made.  In  calculating  the  torque 
or  turning  effort  that  a  disc  clutch  can 
transmit,  account  must  be  taken  of  the  av- 
erage diameter  of  the  discs,  as  a  certain 
amount  of  friction  is  twice  as  effective  at 
10  inches  from  the  centre  of  rotation  as 
at  5  inches.  In  a  multiple  disc  clutch  the 
clutch  power  is  proportional  to  the  number 
of  discs  employed,  all  other  things  being 
equal,  as  explained  in  our  reply  to  Joseph 
A.  Anglada  in  our  issue  of  January  31. 

If  brakes  are  increased  in  diameter  they 
become  proportionally  more  effective  even 
with  only  the  same  amount  of  friction  at 
their  surface.  If  one  considers  that  the 
friction  at  the  brakes  is  limited  by  the 
strength  of  the  driver,  then  the  power  of 
brakes  would  not  increase  with  the  sur- 
face, if  the  diameter  remained  constant. 
This,  however,  is  not  quite  correct,  for  if 
the  brake  drums  are  very  small  and  the 
rest  of  the  brake  mechanism  is  also  made 
very  light,  the  driver  would  most  likely  not 
put  his  whole  strength  on  the  brakes,  which 
he  could  safely  do  if  they  were  of  substan- 
tial construction.  The  main  object  usually 
in  view  in  increasing  the  size  of  brakes  is 
to  reduce  the  wear.  A  numerical  example 
will  probably  serve  best  to  make  clear  the 
effect  of  increasing  the  size  of  brakes.  Sup- 
pose a  car  has  8x1  J4  inch  brake  drums  and 
hese   are    replaced    by    12x2   inch    drums. 


Evidently  the  new  drums  are  one  and  one 
half  times  as  large  in  diameter  and  have 
twice  as  much  frictional  surface  area  as 
the  old  drums.  If  the  total  friction  be- 
tween the  brakes  and  the  drums  remained 
the  same,  the  braking  effect  would  be  50 
per  cent  greater,  owing  to  the  greater  di- 
ameter, while  the  wear  would  be  50  per 
cent,  or  more  less,  as  the  friction  is  dis- 
tributed over  twice  the  area.  If  the 
same  friction  per  unit  surface  area  were 
used  in  both  cases,  resulting  in  equally 
rapid  wear,  the  big  brakes  would  be  three 
times  as  powerful  as  the  small  ones,  as  the 
total  friction  would  be  twice  that  in  the 
small  brakes,  and  the  leverage  through 
which  this  friction  acts  one  and  one  half 
times  as  great  as  in  the  small  brakes. — Ed.] 


Steam  Versus  Gasoline. 

Editor  Horseless  Age: 

The  queries  of  Elmer  G.  Griese  and 
your  answers  to  them  in  your  issue  of 
January  31  were  of  interest  to  me  and  no 
doubt  to  a  large  ntmiber  of  your  readers. 
This  question  is  occupying  the  minds  of 
a  good  many  automobilists,  especially 
those  who  are  contemplating  the  purchase 
of  automobiles  and  are  halting  between 
two  opinions.  Since  a  steamer  at  Ormond 
Beach,  Fla.,  smashed  all  or  nearly  all 
world's  records  for  any  power,  running 
against  gasoline  cars  of  three  times  its  own 
power,  men  have  begun  to  investigate  be- 
fore deciding  to  place  their  orders  for  cars, 
as  to  which  is  the  better  and  the  more  re- 
liable power,  steam  or  gasoline. 

To  the  mind  of  the  writer  gasoline  cars 
are  much  overrated  in  horse  power.  I  may 
say  that  gas  engines  are  usually  also  over- 
rated. The  writer  once  purchased  a  new 
gas  engine  from  a  prominent  maker  which 
was  claimed  to  give  12  horse  power,  but 
under  actual  tests  the  best  it  could  do  was 
to  develop  7  2-5  brake  horse  power.  I  do 
not  think  your  answer  to  Mr.  Griese 
covers  the  whole  question.  You  say  you 
understand  that  racing  steamers  may  start 
with  1,200  pounds  of  steam  pressure. 
Granting  that  this  is  true,  is  it  not  also  true 
that  this  energy  (I  mean  surplus  energy) 
is  gone  by  the  time  the  car  has  traveled 
a  mile?  If  this  is  the  case,  then  after  the 
first  mile  has  been  covered  the  car  must 
be  running  the  remainder  of  the  distance 
travelled  normally,  and  the  boiler  must 
make  every  pound  of  steam  as  the  engine 
uses   it  up. 

According  to  the  official  report  from 
the  race  at  Ormond  a  steamer  made  the 
run  of  IS  miles  in  13  minutes  46  2-5 
seconds,  beating  all  other  cars  of  any 
power  in  this  race.  What  amount  of  steam 
pressure  this  car  started  with  the  report 
does  not  state,  but  granted  that  it  was 
1,200  pounds,  surely  it  would  have  to  de- 
pend upon  the  steam  generating  power  of 
the  boiler  during  at  least  12  of  the  15 
miles  it  traveled. 

Last  summer  three  cars  made  the  run 
from  this  city  (Newark,  N.  J.)  to  Morris- 


town,  N.  J.,  a  distance  of  20  miles.  T» 
were  gasoline  cars  and  the  other  a  recos- 
structed  steam  car  of  the  1901  model  Ok 
of  the  gasoline  cars  was  rated  at  12  bc^ 
power  and  the  other  at  6  horse  power.  ?> 
time  consumed  by  the  three  cars  in  mak- 
ing the  trip  was  as  follows :  The  steane. 
55  minutes;  the  12  horse  power  (so  caBd 
gasoline  car,  i  hour  20  minutes,  and  th<  1 
horse  power  gasoline  car,  i  hour  40  m 
utes.  The  steamer  ran  under  a  presscr 
of  250  pounds  per  square  inch.  Now  dxr? 
was  no  extra  stored  up  energy  in  or 
steamer  and  yet  without  a  hitdi  is  r* 
car's  running  the  little  4  horse  potc 
steamer  beat  the  12  horse  power  gasdiy 
car  by  25  minutes  and  the  o  horse  pot*: 
gasoline  car  by  45  minutes.  The  stcare 
used  steam  at  nearly  500**  F.,  supcrba 
there  are  some  stiff  grades  on  the  road- 
one  especially  heavy  grade  is  that  knows  • 
Hobart's  Hill.  We  have  been  taught  s 
technical  schools  that  i  horse  power  t 
equal  to  33,000  foot  pounds  per  minute,  a 
that  power  which  will  lift  a  weigte  a 
33,000  pounds  I  foot  in  one  minute.  If  Ai 
rule  is  correct  it  must  hold  for  both  stea 
and   gasoline   engines.. 

Each  of  the  three  cars  carried  two  pe- 
pie  of  about  the  average  weight  of  rp 
pounds  each.  At  the  start  the  weight  je 
horse  power  for  the  steamer  was  ?c 
pounds  and  160  pounds  of  water  was  trs^ 
orated,  leaving  a  net  weight  for  the  « 
at  the  finish  of  840  pounds.  I  do  not  an 
the  exact  weight  per  horse  power  of  if- 
two  gasoline  cars,  but  I  do  know  that 
was  less  than  200  pounds  per  horse  poic 
Now,  Mr.  Editor,  can  you  explain  ir 
these  two  gasoline  cars  made  such  a  ^ 
showing  compared  with  the  steactf* 
Surely  there  must  be  some  cause  forr 
Can  it  be  possible  that  neither  of  ti« 
gasoline  cars  developed  4  horse  power. » 
did  the  little  steamer  gird  up  its  loins  a< 
suddenly  develop  into  a  flying  monster  < 
unknown  power?  Let  us  know  more  .* 
this   subject  of  horse  power. 

An  automobile  agent  once  told  his  pr> 
pective  customer  that  the  car  he  was  tha 
looking  at  was  of  from  15  to  25  btf» 
power.  Now  if  this  was  really  a  15  ^Jf^ 
power  car,  from  what  source  was  the  sr 
plus  10  horse  power  to  come  when  it  tbc^^ 
be  required?  If  this  unlimited  horse  po< 
rating  continues  who  knows  but  that  ^ 
will  see  nmabouts  of  1,000  horse  pc*^ 
or  more  in  the  near  future. 

Steam  or  GASOtm^ 


"Power  with  Different  Systems^ 
Ignition/* 

Editor  Horseless  Age: 

We  have  noted  the  editorial  on  "Pcr^ 
with  Different  Systems  of  Ignition"  iu 
issue  of  January  31.  and  we  have  ftci* 
as  you  state,  that  there  is  more  heat  e  • 
make  and  break  than  in  a  jump  spark  ^ 
the  same  current  consumption*  for  the  •• 
son  that  the  loss  caused  by  the  tnt^ 
mation  in  the  coil  is  not  present    H ' 
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:  amount  of  energy  were  used  in  pro- 
ig  the  jump  spark  as  is  put  into  the 
i  and  break,  it  would  be  much  better 
it  is  now  in  common  practice, 
ic  trouble  now  is  that  the  coil  builders 
Hitting  down  the  current  consumption 
e  lowest  possible  limit,  in  order  to  get 
isfactory  number  of  miles  from  chem- 
batteries  and  to  see  how  cheaply  they 
build  the  coils  to  produce  a  spark  that 
jump  a  certain  air  gap.  These  things 
encouraged  by  the  car  manufacturers 
iselves,  and  we  think  it  is  a  great  mis- 
It  is  possible  to  build  a  jump  spark 
which,  with  a  reasonable  amount  of 
!nt.  will  give  a  very  hot  spark. 
The  Daytcn  Electwcal  Mfg.  G)., 
Per  V.  G.  Apple.  Mgr. 


Ignition  Expense. 

or  Horseless  Age: 

own  a  three  cylinder,  air  cooled  car, 
use  four  dry  cells  for  ignition.  My  bat- 
lasts  about  two  weeks,  running  the  ma- 
e  alout  12  miles  daily.  Would  it  be 
e  economical  to  replace  the  dry  cells  by 
oragc  battery — the  cost  of  recharging 
is  50  cents — or  could  I  install  a  mag- 
igniter? 

le  only  lubrication  of  the  cylinders  in 
car  is  by  splash,  the  oil  being  pumped 
the  crank  case.     Is  this  sufficient  or 
It  I  provide  other  lubrication? 

New  Subscriber. 
Ve  presume  the  four  dry  cells  cost  you 
It  $1.40,  and  as  a  charge  of  the  storage 
sry  should  last  at  least  as  long  as  the 
cells,  they  ought  to  be  cheaper.  You 
of  course,  also  fit  a  magneto  and  thus 
rid  of  the  bother  of  charging  the  bat- 
;s. 

tierc  are  many  motors  that  depend  en- 
y  on  splash  lubrication  and  are  satis- 
)ry.— Ed.] 


Ignition  Terminology. 

or  Horseless  Age  : 

The  Horseless  Age  of  December  20, 
,  you  very  kindly  wrote  up  our  spark 
rater,  giving  your  readers  a  very  good 
impartial  idea  of  our  instrument  There 
ne  criticism  that  you  make,  viz.,  that 
name  "spark  generator"  is  rather  in- 
opriate. 

c  have  given  this  matter  of  name  con- 
•ablc  thought,  and  I  wish  to  give  you 
reason  for  calling  it  such.  The  article 
h  you  wrote  after  the  New  York  Show 
equally  as  good,  and  the  writer  im- 
rtcdly  understood  the  machine  thor- 
ily.  He,  however,  made  the  same  crit- 
i  regarding  the  term  "generator."  We 
DO  reason  why  our  machine  docs  not 
^tc  the  spark,  as  it  contains  all  the 
ratus  necessary  for  so  doing.  It  does 
pncrate  electricity  nor  does  the  name 
f  that  it  does.  A  dynamo,  a  magneto 
i  battery  is  an  electrical  generator.  A 
h^  transfiftrms  the  energy  of  chemicals 
!  electrical  energy.     The    d)mamo    or 


magneto  transforms  mechanicaf  force  into 
electrical  energy,  while  our  machine  trans- 
forms the  electrical  energy  into  the  spark. 
Electric  current  is  not  a  spark. tmtil  it  is 
transformed,  by  some  apparatus,  into  a 
spark.  A  gas  generator  transforms  a  liquid 
or  solid  into  a  gas ;  the  gas  generator  has  to 
be  fed  materials  for  making  the  gas.  The 
same  could  be  said  of  a  heat  generator  or  a 
steam  generator.  To  "generate"  means  to 
''produce."  All  of  these  generators  produce 
what  the  name  signifies.  Our  spark  gen- 
erator produces  a  spark,  but  electricity  has 
to  be  furnished  to  produce  this  spark. 

An  ordinary  vibrating  spark  coil  could 
very  easily  be  called  a  spark  generator;  it 
might  also  as  well  be  called  a  spark  box, 
and  several  other  names  could  be  given  it. 

Our  machine  is  something  apparently 
new  in  the  automobile  field  and  had  to  be 
given  a  name,  so,  after  considering  several, 
we  decided  upon  "spark  generator"  as  the 
most  suitable  name. 

We  certainly  thank  you  for  honest  crit- 
icism, and  trust  that  you  will  see  our  rea- 
sons for  naming  it  as  we  did. 
Atwater  Kent  Manufacturing  Works, 
A.  A.  Kent,  Manager. 

[Our  objection  to  the  term  spark  gen- 
erator was  due  to  the  fact  that  the  term 
"generator"  suggests  at  once  a  dynamo  or 
magneto.  Our  correspondent's  reasoning  is 
quite  logical,  so  far  as  jt  goes,  but  he  makes 
no  mention  of  the  fact  that  the  apparatus  in- 
cludes a  device  which  has  nothing  to  do 
with  the  generation  of  the  spark,  namely, 
the  high  tension  distributer.  We  believe 
that  "ignition  set"  or  dashboard  ignition  set 
would  have  been  a  more  appropriate  term. 
—Ed.] 


der  all  conditions,  a  much  greater  compres- 
sion will  have  to  be  provided  for  than 
would  cause  spontaneous  ignition  under 
ideal  conditions. — Ed.] 


Temperature  of  Self  Ignition. 

Editor  Horseless  Age: 

Will  you  kindly  inform  me  through  the 
columns  of  your  paper  at  what  temperature 
a  mixture  of  gasoline  and  air  as  used  in 
an  automobile  engine  ignites,  and  what  is 
the  corresponding  pressure  per  square  inch, 
absolute  or  gauge?  I  mean  when  the  ig- 
nition is  caused  by  the  pressure  and  the 
consequent  temperature  of  the  mixture. 

Ignition. 

[The  only  information  we  have  on  this 
point  is  that  in  the  Diesel  engine,  which 
employs  this  form  of  ignition,  550  pounds 
compression  is  used,  which,  according  to 
"compressed  air"  tables,  corresponds  to 
something  like  1,100  degrees  Fahrenheit 
The  Diesel  people,  however,  use  mostly 
heavy  fuel.  Gasoline  vapor  will  sometimes 
ignite  by  compression  when  no  more  than 
100  pounds  per  square  inch  compression 
pressure  is  used,  if  the  cylinder  is  unusual- 
ly hot  for  any  reason,  or  if  there  are  in- 
terior projections  on  the  surface  of  the 
compression  space,  or  the  cylinder  wall  is 
covered  with  a  heavy  layer  of  carbon.  In 
trying  to  make  use  of  this  system  it  must 
be  kept  in  mind  that  the  temperature  of  ig- 
nition varies  with  the  richness  of  the  mix- 
ture, and  if  reliable  ignition  is  desired  im- 


Repairing  Cracked  Cylinder 
Jackets. 

Editor  Horseless  Age: 

I  enclose  a  clipping  from  the  February  is- 
sue of  Machinery  on  repairing  frost  cracked 
water  jackets.  Reading  this  article  re- 
minded me  of  a  similar  repair  made  last 
winter  on  a  runabout  engine  that  was  suf- 
fering from  this  malady,  although  the  job 
was  not  such  plain  sailing  as  the  one  de- 
scribed in  the  clipping.  The  crack  in  ques- 
tion was  located  just  at  the  lower  end  of 
the  jacket  where  it  joined  the  crank  case, 
and  a  most  troublesome  job  it  was  to  patch 
it.  I  could  not  use  a  band,  as  the  shape  of 
the  cylinder  and  the  position  of  the  crack 
prohibited.  I  was  about  to  give  it  up  as  a 
hopeless  job,  the  owner  objecting  to  putting 
on  a  patch,  as  that  would  detract  from  its 
appearance  (the  motor  is  under  a  hood, 
and  is  noted  for  its  trim  appearance).  In 
fact,  I  had  already  written  an  order  to  the 
manufacturers  for  a  new  cylinder  and  pis- 
ton (the  old  cylinder  had  been  rebored), 
when  a  happy  thought  struck  be  and  I  pro- 
ceeded to  carry  it  out 

I  procured  some  sheet  wax,  a  small  quan- 
tity of  plumbago,  a  blow  lamp  and  some 
plaster  of  paris.  I  thoroughly  cleaned  and 
smoothed  the  surface  of  the  cylinder  about 
two  inches  on  each  side  and  around  both 
ends  of  the  crack.  Then  I  applied  a  little 
plumbago  to  the  already  polished  surface, 
and  by  heating  the  wax  formed  it  with  the 
fingers  to  conform  to  the  exact  contour  of 
that  portion  of  the  cylinder.  Then  more 
wax  was  added  until  the  form  was  about 
one-half  inch  thick,  finishing  the  edge  so 
as  to  allow  for  drilling  four  screw  holes  to 
hold  the  affair  in  place.  To  remove  the 
wax  form  was  an  easy  matter  owing  to  the 
coating  of  plumbago  on  the  cylinder.  The 
inside  of  the  form  wa^  now  scraped  hollow 
to  the  depth  of  one-quarter  inch,  leaving 
a  rim  one-half  inch  wide  all  around  the 
edge. 

Next  I  made  a  mold  of  plaster  of  Paris, 
using  the  wax  form  as  a  pattern.  After 
the  mold  was  dry  I  made  a  casting  of  white 
metal,  which  when  filed  up  I  sent  to  the 
foundry  and  had  an  iron  casting  made  from 
it  The  iron  casting  was  now  cleaned. and 
filed  to  fit  the  cylinder  nicely  and  secured 
in  place  by  means  of  four  screws,  the  holes 
for  which  were  drilled  and  tapped  into  the 
cylinder.  The  use  of  clamps  was  awkward 
and  impracticable,  so  screws  were  resorted 
to. 

The  course  of  procedure  was  now  exactly 
the  same  as  described  in  the  clipping;  the 
cavity  in  the  form  was  filled  with  a  mixture 
of  equal  parts  of  fine  iron  borings  and 
quicklime,  and  the  affair  was  screwed  into 
place ;  the  water  jacket  was  filled  with  water, 
which  penetrated  through  the  crack  into 
the  cavity  filled  with  the  mixture,  the  <• 
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sequent  expansion  of  which  forced  it  into 
the  crack,  effectually  sealing  it  The  water 
was  left  in  the  jacket  an  hour  or  two,  then 
was  drained  out,  but  the  form  was  allowed 
to  remain  in  place  several  days,  then  was 
removed,  the  screw  holes  plugged  with 
screws  which  had  previously  been  dipped 
in  a  solution  of  sal  ammoniac  and  water; 
these  were  cut  off  flush  with  the  surface  of 
the  jacket  and  the  whole  finished  smooth 
by  filing.  A  coat  each  of  filler  and  paint 
finished  the  job,  which  absolutely  defies  any 
attempt  to  locate  the  leak.  I  was  dubious 
at  first  as  to  its  being  permanent,  but  it  is 
still  holding,  having  survived  all  of  last  and 
two-thirds  of  this  winter,  which  is  note- 
worthy, as  the  car  is  owned  by  a  physician 
and  is  in  daily  use.  Jules  Ouvrier. 


Patent  Law. 

Editor  Horseless  Age: 

Suppose  A  got  a  patent  in  1895,  and  if  B 
could  get  one  on  the  same  article  in  1900 
why  shouldn't  B's  patent  be  just  as  valid 
as  A's?  Another  thing  I  do  not  under- 
stand is.  how  could  B  get  his  patent  when 
A  was  before  him? 

I  have  heard  of  several  cases  like  the  ex- 
ample, each  party  claiming  to  have  a  pat- 
ent. I  will  be  very  grateful  to  you  if  you 
will  make  matters  clear.    Fred.  W.  Kiser. 

[If  a  thing  has  been  patented  once  it 
cartnot  be  patented  again,  as  an  invention 
to  be  patentable  must,  according  to  the  pat- 
ent law,  be  "new  and  useful."  Even  if  the 
article  had  been  actually  reinvented  without 
knowledge  of  its  earlier  invention  the  sec- 
ond inventor  would  not  be  entitled  to  a  pat- 
ent on  it.  The  patent  examiners  are  sup- 
posed to  make  a  search  as  to  the  original- 
ity of  inventions  on  which  patents  are  ap- 
plied for.  It  is,  of  course,  possible  to  ob- 
tain patents  on  improvements  of  earlier  in- 
ventions, and  if  the  earlier  invention  is  cov- 
ered broadly  by  a  patent  the  patent  on  the 
improvement  is  subsidiary  to  it  and  cannot 
be  exploited  except  with  the  consent  of 
the  owner  of  the  basic  patent 

Patents  are  sometimes  talked  of  rather 
loosely  or  indefinitely  by  inventors.  An  in- 
ventor may  say,  for  instance,  that  a  certain 
automobile  is  made  under  his  patent,  when, 
as  a  matter  of  fact,  his  patent  covers  only 
the  particular  snap  lock  on  the  bonnet  or 
some  such  unessential  part  It  may  be  that 
the  misunderstandings  you  refer  to  may  be 
due  \p  this  cause. — Ed.] 


No  Monopoly  on  Good  Ideas. 

Editor  Horseless  Age: 

In  an  interesting  article  in  your  issue  of 
January  31,  describing  the  1906  Mercedes, 
a  number  of  changes  in  this  well  known 
car  are  pointed  out.  A  noticeable  propor- 
tion of  these  have  already  been  in  use  on 
one  of  our  best  American  cars,  some  of 
them  for  four  years.  I  refer  to  such 
changes  as  the  following: 

Placing  of  timing  gears  at  the  front  of 
He  motor  and  enclosing  same  in  a  metal 
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Stuffing  boxes  on  valve  rod  g^uides  and 
igniter  rod  guides. 

Ignition  cams  located  on  inlet  valve  cam 
shaft  and  made  integral  with  the  same. 

Location  of  igniter  plugs  at  the  comers 
of  the  valve  boxes  to  facilitate  ready 
removal. 

Passing  the  governor  rod  through  the 
mixing  chamber. 

Method  of  supplying  air  to  the  carburetor 
and  mixing  valve  for  adjusting  proportions 
of  hot  air  and  cold  air. 

Priming  of  carburetor  from  seat 

My  object  in  writing  is  not  so  much  to 
call  attention  to  the  fact  that  all  good  ideas 
do  not  come  necessarily  from  the  other 
side,  but  to  show  that  some  of  these  ideas 
have  been  in  use  in  this  country  for  a  con- 
siderable number  of  years.  The  first  gaso- 
line Locomobile  of  1902.  for  instance,  had 
all  of  the  timing  gears  located  at  the  front 
of  the  motor  and  encased,  no  fibre  being 
employed.  It  had  a  gear  driven  electrical 
generator,  cani  shafts  with  all  cams  inte- 
gral, and  other  features  standard  at  the  pres- 
ent time.  The  installation  of  the  make 
and  break  system  on  the  Locomobile  car 
last  year  was  accompanied  with  the  use  of 
a  one  piece  admission  cam  shaft,  the  valve 
cams  and  ignition  cams  being  integral  with 
the  shaft  Also  the  use  of  stuffing  boxes 
on  the  lifter  rods  and  the  location  of  the 
igniter  plugs  at  the  corners  of  the  valve 
chambers  to  facilitate  ready  removal,  to- 
gether with  other  details. 

J.  A.  Kingman. 


The  Doctor's  Automobile. 

Editor  Horseless  Age: 

Enclosed  find  a  copy  of  an  article  written 
for  local  use.  but  there  is  no  objection  to 
its  being  published  to  open  the  eyes  of  peo- 
ple to  the  needs  of  the  doctor.  We  want  a 
motor  carriage  which  will  do  our  work; 
there  is  no  machine  now  made  which  will 
fill  the  bill.  Do  not  dispute  me,  I  am  post- 
ed, and  I  have  given  this  subject  much 
study.  A.  D.  Hard,  M.D. 


(Inclosure.) 
THE  DOCTOR'S  AUTOMOBILE. 
(Read  before  the  Southern  Minnesota  Medical 
Society  by  request.) 
By  a.  D.  Hard,  M.D.,  M.E. 
In  response  to  the  request  of  your  presi- 
dent I  have  prepared  for  your  consideration 
a  description  of  such  an  automobile  as  I 
consider  the  average  practicing  physician 
wants  for  use  in  doing  his  work.  You  will 
ask  why  such  a  machine  has  not  thus  far 
been  put  on  the  market  for  the  doctor  to 
buy^  when  so  many  want  them,  and  it  offers 
so  many  valuable  improvements  over  those 
now  offered  for  his  use.  My  reply  is  that 
so  far  the  manufacturers  have  found  all 
the  customers  they  want  from  among  those 
who  use  an  automobile  solely  for  pleasure 
and  luxury,  and  are  fiot  asking  for  a  utility 
machine.  The  wants  of  the  doctor,  the 
rural  mail  carier,  the  livery  barn  and  the 
traveling  salesman  are  not  yet  provided  for. 
Being  a  mechanic  and  mechanical  engineer 
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from  previous  training,  and  having  osa:  ] 
automobile  ever  since  the  Mobile 
of  America  shipped  to  me  the  fifty 
machine  produced  in  their  factory,  in  i^ 
I  think  you  will  see  why  I  prof^s  to  s^ 
with  some  imderstanding  of  the  subject  n 
this  evening. 

The  doctor  wants  a  comfortable  nm 
carriage  which  will  take  him  without  a£ 
ure  over  any  condition  of  ordinary  cors. 
roads  with  reasonable  speed  in  any  la 
of  weather  to  his  patient.  Can  such  a  -A 
ile  be  made?  Can  it  be  sold  for  a  pn; 
that  will  bring  it  within  the  reach  of  -r 
whose  income  is  not  over  $1,200  per/i 
Yes,  to  both  questions. 

Some  of  the  most  intricate,  expensirt  a 
troublesome  parts  of  the  present  type 
automobile  can  be  dispensed  with  altogti^, 
Water  cooling,  the  differential  gcir.  4 
transmission  gear,  and  pneumatic  tire  s 
all  be  dispensed  with,  resulting  in  pr 
advantage  for  a  utility  motor  carna 
These  modifications  give  us  lighter  w^ 
less  machinery,  less  care,  greater  dnnU 
ity,  greater  strength  in  vital  parts,  less  a 
cost,  and  more  reliability.  You  wC  r 
doubt  be  amazed  at  these  assertions,  bat 
work  of  the  mechanical  engineer  is  to  >it 
such  seemingly  impossible  problems,  sis 
secure  results  without  regard  for  thai  csa 
little  word  "can't." 

Let  me  explain  my  ideas  for  serr^ 
these  results.  Air  cooling  is  already-  a  7 
tical  achievement  and  needs  no  exp!a^it 
The  differential  gear  is  that  part  of  tbers 
axle  by  means  of  which  the  rear  or  i-« 
wheels  adapt  themselves  to  the  distaiKrf 
be  traveled  in  making  turns.  This  mechi: 
is  intricate,  weakens  the  rear  axle,  b  r> 
bersome  and  expensive.  It  has  mam  ' 
jectionable  features  and  is  the  cani^  - 
much  trouble.  It  reduces  the  clearance  ■: 
the  middle  of  the  road  to  eight  indo* 
most  of  the  automobiles  now  in  use. 
is  not  sufficient  to  clear  many  of  the  s?..a 
and  other  obstructions  found  so  freqc- :' 
in  the  middle  of  our  country  roads 
strike  one  of  these  means  disaster  a:  : 
machine,  with  great  delay  and  cxjes* 
When  a  differential  gear  is  used  the  it- 
is  made  in  two  pieces,  greatly  redudnts 
strength,  while  it  augments  the  wc^:- 
structural  difficulties.  The  tendency  to 
on  slippery  roads  is  largely  due  to  tix 
even  thrust  of  power  on  the  drive  rlftf 
produced  by  the  differential.  The  difa^ 
ential  makes  the  traction  of  one  wbee'  t 
pend  upon  the  adhesion  of  the  other  c-*^* 
wheel  to  the  groimd.  In  other  wordi* 
one  drive  wheel  requires  but  twenty  pc: 
of  force  to  make  it  slip  in  the  muii, 
other  drive  wheel  will  not  exert  over  t* 
amount  of  force  on  the  dry  ground  to  ^"i, 
the  machine  out  of  the  mud  hole.  The  ct 
cess  of  power  is  wasted  in  maldi^  the  *  ^ 
ping  wheel  spin  around.  This  dq»c^ 
upon  the  fact  that  each  drive  wh<el  d«?^ 
upon  the  opposition  of  its  fellow  for 
tion  power  from  the  motor.  My  ideas'* 
obviating  the  differential  gear  arc  »  '" 
lows :  Have  the  drive  wheels  run  free  r- 
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axle,  and  get  their  power  by  independ- 
chains  from  small  sprockets  engaged 
one  clutches  on  the  ends  of  the  main 
I  In  turning  a  comer  or  curve,  dcflec- 
of  the  front  wheels  from  straight-away 
ic  extent  of  12  degrees  by  the  steering 
lanism  results  in  automatically  releas- 
3ne  of  the  clutches,  so  that  one  drive 
J  runs  free  while  the  other  propels  the 
age  around  the  comer.  As  the  front 
rls  straighten  the  dutch  again  engages, 
botli  drive  wheels  act  equally  to  propel 
arriage.  This  is  a  very  simple  arrange- 
i,  and  provides  for  all  the  advantages 
le  differential  without  any  of  its  trou- 
or  presence. 

le  transmission  is  another  complicated 
ce.  both  cumbersome  and  expensive, 
:hwe  do  not  need.  The  object  of  the 
smission,  be  it  planetary  or  sliding  gear, 
provide  means  for  reversing  the  direc- 
of  power  application  so  as  to  back  the 
line,  and  to  get  diflferent  degrees  of 
cr  and  speed  to  meet  varying  conditions 
jad.  In  a  vehicle  weighing  not  over  700 
ids  the  re\'ersing  function  is  not  needed, 
t  least  it  is  less  important  than  the  ad- 
ages to  be  derived  by  omitting  the 
smission  mechanism.  The  different 
ds  and  degree  of  power  can  be  obtained 
lore  simple  and  effective  manner.  The 
jr  should  be  two  cylinder,  so  arranged 
one  cylinder  can  be  cut  out  at  pleasure. 
1  cylinder  should  be  seven  brake  horse 
er,  as  usually  rated.  The  sprockets  on 
drive  wheels  and  on  the  main  shaft 
lid  be  so  related  that  when  the  motor 
inning  at  a  maximum  speed  the  vehicle 
make  not  over  20  miles  per  hour. 
1  is  not  much  over  one-half  the  speed 
arranged  for  by  most  automobiles.  At 
speed  one  cylinder  will  serve  to  run 
vehicle  on  all  ordinary  roads,  making 
inccessary  to  cut  in  the  other  cylinder 
pt  to  climb  very  steep  hills,  or  to  go 
ly  through  deep  mud,  sand  or  snow, 
improved  throttle  now  in  use  will  pro- 
for  all  variations  of  desired  speed  of 
vehicle. ' 

leumatic  tires  can  be  easily  dispensed 
by  simply  using  very  flexible  springs, 
ig  wheel  base,  and  high  wheels. 
le  changes  which  I  have  indicated  in 
present  plan  of  construction  wot^d  re- 
in reducing  the  weight  of  the  machin- 
one-fourth,  and  the  cost  of  it  to  one- 
.  It  would  give  greater  strength  with 
w^^ight,  greater  power  with  less  speed, 
ter  efficiency  with  less  troubles,  greater 
c  of  usefulness  with  less  liability  to  fail 
s  duty.  It  would  make  15  miles  per 
average  speed  on  common  roads, 
h  11  all  that  any  doctor  requires.  It 
d  run  in  all  kinds  of  weather,  and 
1  be  provided  with  an  enclosed  top, 
h  would  make  it  exceedingly  comfort- 
in  winter  or  stormy  weather.  Such  a 
^  would  be  just  what  thousands  of 
5rs  are  now  waiting  for,  and  will  wait 
M  this  vehicle  is  bound  to  come  to  meet 
persistent  demand  for  a  utility  motor 
age. 


The  Situation  in  Bermuda. 

Editor  Horseless  Age: 

At  present  Bermuda  is  unfortunately  al- 
most devoid  of  all  kinds  of  motor  cars. 
There  are  just  five  old  steam  cars  on  the 
island,  and  I  understand  that  only  one  of 
these  cars  can  be  made  to  go  at  all.  There 
are  no  gasoline  machines  here,  and  the  only 
gasoline  motors  on  the  island  are  in  two 
very  small  motor  boats  owned  by  American 
visitors.  I  am  personally  an  ardent  automo- 
bilist,  having  had  two  machines,  a  12  horse 
power  and  a  30  horse  power,  up  to  the  pres- 
ent time,  but  I  could  not  get  up  my  courage 
to  bring  one  here,  on  account  of  the  antag- 
onism of  the  natives  and  the  many  narrow 
roads  along  cliffs  where  untrained  horses 
might  cause  no  end  of  trouble.  The  horses, 
by  the  way,  are,  one  and  all  of  them,  total 
strangers  to  the  automobile,  and  you,  of 
course,  know  what  that  means.  The  roads, 
if  they  were  not  quite  sa  narrow,  would  be 
ideal  for  short  trips.  There  are  about  125 
miles  of  good  roads  with  a  fine  hard  sur- 
face— all  made  of  coraline  limestone;  they 
are  practically  always  in  fine  condition,  as 
even  after  a  day's  hard  rain  they  are  dry 
after  less  than  an  hour  of  sunshine.  Taking 
for  granted  the  people  here,  as  well  as  the 
horses,  could  be  gotten  used  to  the  machines, 
there  would  still  be  one  more  bad  draw- 
back to  the  use  of  motor  cars,  namely,  the 
difficulty  of  getting  repairs  done.  There  is 
absolutely  not  one  person  here  that  could 
tell  you  the  difference  between  a  spark  plug 
and  a  cylinder.  The  five  little  old  steamers 
referred  to  in  the  first  part  of  this  letter  are 
very  hard  to  find,  since  only  one  can  run, 
and  that  one  has  scared  so  many  horses 
that  the  man  who  owns  it  is  almost  afraid 
to  take  it  out.  Last  year  several  Americans 
wanted  to  bring  their  cars  down  here,  but 
were  persuaded  not  to  do  so,  on  account  of 
the  many  difficulties  that  would  be  met  with 
here.  This  year  the  island  government  has 
actually  passed  an  automobile  law.  It  is 
rather  a  strange  one,  as  I  think  you  will  see 
wh6n  you  look  it  over.  I  send  you  a  copy 
of  this  law  under  separate  cover.  I  would 
most  strongly  urge  people  coming  here  not 
to  think  of  bringing  a  machine,  as  I  am 
perfectly  sure  they  would  have  no  end  of 
trouble.  I  have  spent,  off  and  on,  seven 
winters  in  Bermuda,  and  I  must  say  the 
people,  the  place  and  the  climate  are  delight^ 
ful  in  their  way,  but  they  are  still  a  good 
many  years  behind  the  times,  and  anything 
as  modem  as  an  automobile  on  this  island 
would  make  a  lot  of  trouble  for  the  brave 
man  that  drove  it,  I  feel  sure.  The  average 
ten  year  old  boy  in  any  of  our  small  towns 
at  home  would  know  much  more  about  the 
auto  than  anyone  here. 

Clayton  E.  Dixon. 

[The  automobile  law  is  a  very  compre- 
hensive one,  and  evidently  based  on  the 
British  motor  vehicle  law.  Its  main  provi- 
sions are  as  follows:  Every  vehicle  weigh- 
ing more  than  5  cwt.  must  be  provided 
with  a  reversing  gear,  and  all  cars  must 
have  two  independent  brakes,  each  capable 


of  locking  the  vehicle  wheels.  Between  one 
hour  after  sunset  and  one  hour  before  sun- 
rise each  vehicle  must  carry  two  white  and 
one  green  (in  the  centre)  lamps  showing 
in  the  direction  of  travel,  and  two  red 
lamps  showing  in  the  reverse  direction.  In 
the  two  principal  towns  of  the  islands  and 
on  certain  narrow  roads,  bridges,  etc,  the 
speed  is  limited  to  6  miles  per  hour.  Own- 
ers and  drivers  of  automobiles  must  regis- 
ter with  the  registrar  of  the  islands;  fee, 
20S.  The  registrar  forwards  a  list  of  the 
licensed  owners  and  drivers  to  the  inspector 
of  police,  and  the  latter  keeps  these  lists  on 
exhibition  for  public  inspection  at  all  police 
stations  of  the  islands.  All  cars  are  re- 
quired to  carry  rectangular  license  number 
plates,  carrying  the  license  numbers  in  fig- 
ures 3J/5  inches  high  by  H  width  of  tsroke, 
in  white  upon  a' black  backgrotmd,  one  plate 
to  be  attached  to  the  front  and  one  to  the 
rear  of  the  car.  Any  violations  of  the  law 
are  punishable  with  a  fine  not  exceeding 
i20.— Ed.] 


Some  Inquiries  Replied  to. 

Editor  Horseless  Ace: 

We  notice  you  have  an  inquiry  under  the 
heading  of  "What  Car  Is  It?"  on  page 
256,  of  your  February  7  issue,  in  which 
R.  L.  Selden  wants  to  know  what  car  has 
a  double  opposed  horizontal  engine  in 
front,  of  20  horse  power,  with  vertical 
valves.  Will  you  kindly  advise  Mr.  Selden 
that  the  Model  "D"  Jackson  is  the  one  he 
is  looking  for;  in  fact,  it  is  the  only  car 
manufactured  that  we  know  of  built  in  this 
way. 

On  the  same  page  of  your  paper  a  H.  O. 
Hyatt  wishes  to  know  the  maker's  name  of 
the  "Nomrah"  tire  covering.  They  are 
manufactured  by  Harmon  Manufacturing 
and  Distributing  Company,  285  North  Car- 
penter street,  Chicago,  111. 

Haymarket  Auto  Station, 

E.  P.  Blake,  Manager. 


Calendar  of  Automobile  Dates  and 
Events. 

February   3-10. — Chicago   Show,    Coliseum 

Building. 
February     5-10 — Washington     Automobile 

Show. 
February    12-17. — Detroit   Automobile   and 

Sporting  Goods  Show. 
February  19-24 — Cleveland  Show. 
February  24-March  3. — Philadelphia  Show. 
February     26-March     3. — Portland,     Me., 

Show. 
March  5-10.— Buffalo  Show. 
March  10-17. — Boston  Show. 
April. — Denver  Automobile  Dealers*  Show. 
April     2-7. — Toronto,     Ont.,     Automobile 

Show. 
June  10. — Herkomer  Cup  contest,  Gerr 
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ail  Carried  a  Hundred  Miles  By 
Motor  Car. 

By  Percy  Evans. 
Vlthough  the  start  was  made  amid  great 
dships  and  discouraging  circumstances, 

auto  mail  route  from  Roswell  to  Tor- 
ice,  N.  M.,  covering  a  distance  of  iii 
cs,  is  now  declared  to  be  a  great  suc- 
s.  The  mails  are  carried  every  day  be- 
ien  these  towns,  and  not  once  in  three 
eks  has  the  motor  car  been  "behind  time," 
ich  is  more  than  any  of  the  railroads  of 

Southwest  can  say.  The  other  day  the 
o  from  Torrance  rounded  into  Roswell 
h  two  passengers  and  a  big  load  of  mail 
m  Kansas  City,  Chicago  and  the  East, 
.'  hour  ahead  of  time  and  seven  hours 
licr  than  the  railroads  could  possibly 
re  brought  the  mail.  By  the  bad  combi- 
ion  of  railways,  the  auto  brings  mail  to 
swell  from  the  other  New  Mexico  cities 
mty-four  hours  quicker  than  it  cotdd 
rtc  by  rail.  So  everyone  concerned  has 
ided  that  the  auto  mail  route  is  a  suc- 
s. 
.ast  December,  when  the  word  came  that 

Roswell  automobile  route  had  been 
en  a  contract  to  carry  the  mails  to  and 
m  Torrance  for  a  period  of  four  years 
t  six  months,  dating  from  the  first  of  the 
r,  the  company  at  once  set  out  to  take 
e  of  the  contract  in  a  satisfactory  man- 
.  For  this  is  the  first  long  time  con- 
:t  for  long  distance  mail  service  ever 
>wcd  by  Uncle  Sam  and  the  first  in  the 
rid,  except  for  one  in  South  America,  so 

as  the  postal  officials  are  informed, 
ten  the  news  came  Manager  Stochard  and 
assistant  went  East  and  purchased  three 
5  to  add  to  the  service  of  three  that  had 
n  used  in  the  passenger  business  of  the 
te. 

'everything  was  in  readiness  by  January 
and  the  first  trip  was  made  on  that  day. 
i  such  a  trip  as  it  was.  The  snow  was 
nchcs  deep  in  Roswell  and  the  Pecos 
ley,  but  nothing  was  thought  of  that 
0  machines   made   the   start  sputtering 

of  Roswell  with  great  gusto.  For  50 
£S  the  running  was  fairly  easy,  but  after 
t,  troubles  grew  thick  and  fast.  The 
w  grew  deeper  and  deeper.  It  was  soon 
:et  deep,  and  the  machines  had  to  stop. 
T  puffed  and  puffed,  but  the  weight  was 

much  for  them.  The  midway  house 
the  route  had  just  been  passed  and  the 
Maes  were  backed  to  shelter  for  the 
at  The  mails  were  not  allowed  to  wait, 
rtvcr,  the  chauffeur  on  one  of  the  cars 
ked  to  a  ranch  house,  several  miles 
ly,  secured  a  horse  and  rode  the  re- 
wng  61  miles  to  Torrance  in  the  snow 
k 

"he  second  day  the  machines  tried  the 
fce  again.  They  ran  out  several  miles, 
again  they  were  stalled.  One  of  the  cars 
!  a  breakdown  and  had  to  be  deserted 
ts  tracks  and  the  other  was  returned  to 

midway  house.  There  they  waited  for 
jc  days,  and  in  that  time  the  snows 
ted  and  the  way  was  made  easy.    From 


that  time  on  the  route  has  been  covered 
daily  each  way,  and  the  mail  service  of 
New  Mexico  railroads  has  been  surpassed 
in  every  way  by  the  automobile  line. 

The  company  naturally  takes  much  com- 
fort in  the  fact  that  all  the  time  they  were 
"tied  up"  by  the  snow  all  the  passenger 
trains  of  the  Rock  Island  Railroad  were  un- 
able to  pass  through  the  snow  drifts  of 
mountainous  New  Mexico,  and  that  Cap- 
itan,  N.  M.,  a  little  town  on  a  branch  rail- 
road, was  for  there  weeks  without  train 
service.  The  success  of  the  pioneer  auto- 
mobile route  of  New  Mexico  has  induced 
E.  C.  Sperry^  of  Raton,  to  start  a  passenger 
auto  stage  between  Raton  and  Dawson,  a 
mining  town  25  miles  to  the  southwest  from 
the  "Gate  City."  Mr.  Sperry  has  two  cars 
in  service.  He  runs  from  Raton  to  Daw- 
son in  an  hour  and  forty-five  minutes  and 
makes  the  return  trip,  which  is  up  a  stiff 
grade,  in  two  hours.  It  is  a  very  mountain- 
ous cotmtry.  The  two  towns  are  very 
poorly  connected  by  rail  and  the  wagon 
route  is  unsatisfactory. 


cannot  get  to  the  station  with  their  horse 
drawn  carts. — Commercial  Motor. 


Commercial  Vehicle  Notes. 

A.  D.  Belton,  of  Detroit,  who  has  a  rural 
mail  route  of  30  miles  in  length,  has  pur- 
chased an  Olds  runabout  for  use  in  the 
delivery  of  his  mail. 

A  project  is  being  discussed  in  Baltimore 
for  the  connection  of  Carroll,  Gwynns 
Falls,  Druid  Hill,  Wyman,  Clifton  and  Pat- 
terson Parks  by  a  motor  car  line. 

The  St  Paul  Park  Board  will  place  a 
sightseeing  automobile  service  in  operation 
next  summer  in  Como  Park.  Two  cars  will 
be  used  at  first,  one  of  which  will  accommo- 
date twenty  passengers. 

The  Tully  Farms,  of  Syracuse,  N.  Y., 
have  purchased  an  electric  delivery  wagon, 
which  they  use  for  the  delivery  of  milk 
about  the  streets  of  the  city.  The  route 
covered  is  from  25  to  30  miles  long.  Eighty 
cases  of  bottled  milk  constitute  a  full  load. 


Russian  Peasants  Strike  to  Prevent 
Introduction  of  Motor  Trucks. 

It  is  in  the  nature  of  things  that  new  in- 
ventions breed  antagonism,  as  every  stride 
forward  in  the  province  of  mechanics  means 
an  attack  on  some  vested  interest  of  hand  or 
animal  power.  This  was  again  demonstrated 
in  the  Russian  town  of  Shepetovka,  in 
which  Count  Josef  Potoki  recently  intro- 
duced a  20  horse  power  German  Daimler 
motor  truck  for  conveying  the  products  of 
his  sugar  factory  to  the  neighboring  rail- 
way station,  the  sugar  having  been  pre- 
viously carried  in  carts  belonging  to  local 
peasantry.  The  peasants  rose  to  a  man  in 
defence  of  their  menaced  interests,  but  in- 
stead of  destroying  the  motor  truck  they 
adopted  up  to  date  means — almost  as 
effectual — to  reduce  the  innovation  to  im- 
potency:  they  struck  in  a  body.  As  the 
manager  of  the  Potoki  estate  could  not  dis- 
pense with  the  peasants,  there  was  no  help 
for  it  but  to  come  to  a  compromise,  which 
took  the  form  of  an  agreement  to  use  the 
lorry    only    for    consignments    which    they 


The  Canadian  Market. 

Practically  all  of  the  aiutomobiles  now 
running  in  the  Dominion  of  Canada  are  of 
American  manufacture,  although  British 
made  cars  enjoy  a  preferential  tariff.  Late- 
ly the  British  automobile  press  has  called 
attention  to  the  opening  for  British  cars  in 
this  important  colony  of  the  empire,  and 
the  British  trade  has  been  formally  invited 
to  take  part  in  the  automobile  shows  that 
are  to  be  held  in  Montreal  and  Toronto 
shortly.  As  to  the  type  of  car  best  suited 
to  conditions  in  Western  Canada,  A.  Em- 
mett,  secretary  of  the  Winnipeg  Automo- 
bile Qub,  gives  the  following  specifications : 
Detachable  tonneau  car,  side  entrance,  four 
passengers,  four  cylinder,  10  to  20  horse 
power.  Wheel  gauge,  56  inch  centre  to 
centre.  Wheel  base,  90  to  100  inches.  Road 
clearance,  10  inches  or  over.  Tires,  3  inch- 
es to  4  inches  (pneumatic).  Wheels,  30 
to  36  inches.  Shaft  drive.  Speed,  4  to  30 
miles  per  hour.  Weight,  1,200  pounds  to 
1,800  pounds.  Cooling:  Combination  air 
and  water  cooled,  the  water  jacket  being 
made  removable  to  overcome  the  freezing 
difficulty  in  the  winter,  when  the  thermom- 
eter registers  down  to  40  below  zero  at 
times.  Ignition,  nfhgneto;  this  would  be 
an  essential  feature,  owing  to  the  difficulty 
in  procuring  new  batteries  when  on  tour. 
Price,  $1,000  to  $1,500  retail. 


Cutting:  Tubes  With  Blow  Pipes. 

At  the  recent  congress  of  metallurgy  at 
the  Liege  Exhibition  a  new  method  of  con- 
necting metals  by  an  oxyhydrogen  blow 
pipe  attracted  much  attention.  According 
to  Commercial  Intelligence,  tubes  of  a  re- 
markable thickness  were  cut  into  sections 
by  this  process  with  wonderful  rapidity,  and 
manholes  let  into  boilers  with  the  greatest 
ease.  The  principle  on  which  the  blow 
pipe  works  is  to  direct  two  convergent  jets 
of  gas  upon  the  metal  to  be  operated  on- 
one  of  oxyhydric  gas,  which  brings  the 
part  to  a  red  heat,  and  the  other,  distant 
about  an  inch  from  the  first,  of  pure 
oxygen,  which  is  darted  out  in  a  very  thin 
stream  under  violent  pressure.  The  oxygen 
cuts  the  red  hot  metal  through  at  once  with- 
out fusing  it,  and  the  edges  of  the  cut  pre- 
sent the  same  appearance  as  would  be  ob- 
served after  the  working  of  a  saw.  Soft 
iron  and  extra  hard  steel  yield  to  the  double 
blow  pipe  with  the  same  facility.  The  width 
of  the  cut  is  not  more  than  2  millimeters 
(1-12  inch)  for  sheets  15  mm.  (3-5  inch) 
thick,  nor  more  than  3  mm.  (3-25  inch) 
for  those  of  100  mm.  (4  inches)  thickness. 


The  Society  of  Motor  Manufacturers  and 
Traders  (of  Great  Britain)  at  its  last  meet- 
ing decided  to  form  a  committee  of  twenty 
members  to  look  after  the  commercial  vehi- 
cle branch  of  the  industry,  and  is  said  to  be 
negotiating  with  the  proprietors  of  the 
Olympia  Show  building,  with  respect  to  n 
separate  commercial  vehicle  exhibi' 
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Two  More  Alleged  Basic  Patents. 

Dyer  &  Dyer,  patent  attorneys  of  New 
York,  filed  suits  last  week  in  the  United 
States  Circuit  Court  for  the  Southern  Dis- 
trict of  New  York  against  the  Lozier  Mo- 
tor Company  and  the  Auto  Import  Com- 
pany of  New  York  for  the  alleged  infringe- 
ment of  patents  Nos.  657,650  and  662^1, 
granted  on  September  11,  1900,  and  No- 
vember 27^  1900,  respectively,  to  Leonard 
H.  Dyer.  The  first  was  filed  on.  June  8, 
1898,  and  the  second  on  April  26,  1899.  The 
first  is  held  to  cover  the  H  slot  system  of 
gear  changing,  and  the  second  the  sliding 
type  of  change  gear.  The  ninth  claim  of 
No.  657,650  is  that  upon  which  the  greatest 
interest  centres.    It  reads  as  follows: 

"In  an  automobile  vehicle  a  transmission 
gearing  therefor,  the  operating  handle 
therefor,  the  fixed  guide  plate  having  re- 
cesses therein,  substantially  as  set  forth." 

The  drawings  show  what  is  claimed  to  be 
essentially  a  slot  arrangement  fitted  to  a 
belt  driven  car. 

Qaim  No.  12  of  the  other  patent  reads  as 
follows : 

"In  an  improvement  in  gearing,  two 
shafts  parallelly  arranged,  a  gear  rigidly 
fastened  to  one  shaft,  a  second  gear  in 
mesh  with  the  first  gear,  but  free  to  rotate 
about  its  supporting  shaft,  a  clutch  member 
upon  said  gear,  a  third  gear  rigidly  sup- 
ported upon  one  of  the  shafts,  a  loose  gear 
adjacent  thereto,  normally  inoperative  in- 
termediate mechanism  interposed  between 
said  gear  and  its  supporting  shaft,  a  gear 
keyed  to  the  other  shaft  but  capable  of  later- 
al or  endwise  movement  thereon,  a  clutch 
member  upon  one  face  of  the  fourth  gear, 
and  a  protection  or  hub  n'  upon  the  oppo- 
site face,  substantially  as  set  forth." 


A   Bill  to  Provide  a  State  Motor 

Vehicle  Commission  in  New 

York. 

Albany,  N.  Y. — A  bill  to  create  a  State 
Motor  Vehicle  Commission  and  incidental- 
ly to  provide  for  the  imprisonment  of  of- 
fenders against  automobile  speed  laws  was 
introduced  in  the  Legislature  by  Assembly- 
man Stanley,  of  New  York,  on  February  12. 
It  repeals  the  present  automobile  law  and 
provides  for  the  appointment  by  the  Gov- 
ernor of  a  commission  of  three  members  to 
serve  without  compensation,  who  shall  su- 
pervise the  operation  of  motor  vehicles  in 
this  State. 

The  commission  shall  have  the  service  of 
counsel  and  a  secretary,  the  main  office  to 
be  in  Albany  and  branch  offices  in  New 
York  and  Buffalo.  The  bill  provides  that 
all  motor  vehicjes  shall  be  approved  by  the 
'".sion,   and   that   all   chauffeurs   must 
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be  at  least  eighteen  years  of  age  and  shall 
pay  a  license  fee  of  $5.  The  commission  is 
to  regulate  the  speed  of  motor  vehicles  on 
the  highways  of  the  State,  with  a  fine  and 
imprisonment  for  any  violations. 


Crusade  Ag^ainst  Violators  of  Gaso- 
line Ordinance. 

New  York,  N.  Y.— The  fire  department 
has  started  a  crusade  against  infractions  of 
the  laws  regulating  the  storage  and  handling 
of  gasoline.  George  E.  Murray,  superintend- 
ent of  combustibles,  has  sent  letters  to  the 
o>yners  of  about  48  garages  notifying  them 
that  he  will  not  reissue  licenses  permitting 
them  to  store  gasoline  in  their  places.  In 
most  cases  the  cause  for  refusal  to  reissue 
licenses  is  due  to  the  fact  that  the  propri- 
etors of  the  garages  have  violated  that  sec- 
tion of  the  law  which  requires  that  build- 
ings in  which  gasoline  is  stored  be  heated 
from  apparatus  in  an  adjoining  building. 
In.  many  cases  the  garages  are  heated  by 
stoves.  Another  cause  for  refusal  to  grant 
licenses  is  violation  of  the* law  requiring 
that  all  gasoline  tanks  be  placed  under 
ground. 

The  charter  provides  a  fine  of  $50  for 
violation  of  the  law  and  an  additional  fine 
of  $5  for  each  day  the  violation  continues. 
It  also  provides  a  fine  of  $500  for  any  in- 
surance company  that  insures  a  building  in 
which  these  violations  occur.  Refusal  to 
reissue  licenses,  it  is  said,  nullifies  any  pol- 
icy issued  on  either  the  building  or  the 
automobile  in  it. 


Hearing:  on  the  Frelinghuysen  Bill. 

Trenton,  N.  J. — A  hearing  on  the  Sen- 
ator Frelinghuy sen's  automobile  bill  was 
held  in  the  Senate  Chamber  of  February  6, 
but  was  attended  by  an  assembly  composed 
mostly  of  speakers  and  friends  of  the  bill. 
The  motorists  were  not  prepared,  and  it 
was  therefore  agreed  that  the  hearing  be 
adjourned  until  February  20,  when  they 
will  be  heard.  Clarence  E.  Case,  of  Somer- 
ville,  presented  a  petition  in  favor  of  the 
bill  signed  by  150  citizens  of  his  neighbor- 
hood, which  asks  for  proper  legislation  and 
the  enforcement  particularly  of  the  speed 
law.  That  section  of  the  bill  providing  that 
no  motor  vehicle  may  be  fitted  with  a  chain 
or  other  metal  tire  grip  device  when  used 
upon  a  macadam  or  other  roads  of  similar 
character  received  the  indorsement  of  the 
Association  of  County  Engineers  of  New 
Jersey. 


Freehold,  N.  J.— In  the  case  of  Dr.  R.  S. 
Bennett  vs.  Alfred  Busch,  whose  automo- 
bile ran  down  the  doctor's  carriage  last 
fall.  Dr.  Bennett  was  awarded  a* verdict  for 
$1,292  damages  Suit  was  brought  for 
$20,000.  The  Bennetts  were  driving  along 
Bond  street  when  the  physician's  horse 
took  fright  at  an  automobile  and  began  to 
prance.  The  Busch  car,  driven  by  William 
A.  Harse,  was  speeding  up  Monroe  avenue. 
Harse  applied  his  brakes,  but  could  not  pre- 
vent a  collision.    The  occupants  of  the  car- 
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riage  were  flung  to  the  road  and  scrri 
injured. 

Oakland,  Cal. — By  the  decision  oi  Jcij 
Samuels  in  the  case  of  Walter  G.  Viaszm. 
accused  of  exceeding  the  speed  limits, 
ordinance  limiting  the  speed  of  automotjj 
to  8  miles  an  hour  is  unconstitutionil  id 
void,  as  it  is  in  conflict  with  the  gcsd 
law  of  the  State  which  permits  a  spcetl^ 
10  miles  an  hour  in  passing  through 
corporate  limits  of  a  city.  The  jj^ 
further  stated  that  laws  of  a  State  protj 
that  all  ordinances  enacted  by  a  diy  3a 
be  in  harmony  with  the  general  State  U». 


Gasoline  Storag^e   Regalatioas 
Abroad. 

Although  the  garages  of  Paris  havclw 
fairly  free  from  fires  caused  by  the  c 
sion  or  burning  of  gasoline,  the  muni:?* 
authorities  of  the  French  capital 
learned  the  dangers  of  motor  fuel  U^  ftl 
to  allow  the  taking  of  any  risks  under  ^ 
jurisdiction.  Very  stringent  regulatior^? 
being  made  governing  the  amount  i'l, 
may  be  stored,  and  for  this  purpo^  a 
different  garages  in  Paris  are  ciK* 
under  different  heads,  according  to  in-jr 
modation,  structure  and  provision  3g=4 
fire.  A  garage  of  the  second  order,  J 
example,  is  to  be  allowed  to  contam  ym 
litres  at  the  maximum — that  amount  tj » 
elude  the  contents  of  the  reservoirs  d  i 
the  cars  in  the  building.  A  garage  ^fa 
third  order  is  restricted  to  1.500  htr^i .. 
gasoline. 

The  limitation  of  the  amount  of  g2^ 
which  may  be  stored  in  garages  in  Eat 
land  is  indefinite,  and  at  the  discrct;:;  • 
the  local  licensing  authorities.  Vcrj  f- 
cise  regulations,  however,  exist  as  tc 
manner  of  storing,  and  the  quantity  aBcrt 
is  defined  by  the  Petroleum  Acts,  bj  it 
Secretary  of  State,  and  in  London  bj  t 
London  County  Council,  in  all  sod  " 
stances  where  there  is  the  slightest  poe  - 
ity  of  danger.  Thus,  for  example,  V  a 
regulations  of  the  Secretary  of  State,  rJk 
under  Section  5  of  the  Locomotrvts  * 
Highways  Act,  1896,  not  more  than  tc  dk 
Ions  may  be  kept  for  private  use  n:  J 
one  store  except  under  license,  and  if  ri 
in  20  feet  of  any  other  building  a»i  *■*, 
otherwise  than  in  a  car,  the  local  authcr** 
have  to  be  advised  periodically  of  th*.*  j' 
None  of  this  gasoline  so  stored  may  be  'J 
except  under  license,  when  other  rcgx:!:."^ 
at  once  come  into  force.  Under  the  !-» 
don  County  Council  license,  for  in5'-">«i 
gasoline  has  to  be  kept  in  approved  3:  '^ 
ground  tanks — except  for  quantities  ni*'  ' 
ceeding  10  gallons,  which  may  be  ke; '  t 
special  outdoor  sheds.  The  cffectrvesf?' • 
the  London  County  Council  regulation>  ^« 
very  thoroughly  tested  on  the  oocis: 
the  great  Long  Acrt  fire  on  Febnar  I 
last  year,  for  when,  weeks  afterward 
debris  was  cleared  away,  and  the  t 
ground  tank  was  opened,  the  40  galV 
gasoline  in  sealed  cans  were  disco^xn"  • 
tact. 
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t  Against  Parts  Manufacturers. 

c  are  informed  by  A.  M.  Andrews, 
ago,  secretary,  that  the  Manufacturers 
automobile  Parts,  Appliances  and  Ac- 
>ries  Exhibition  has  brought  suit 
1st  the  directors  and  members  of  the 
>r  and  Accessories  Association  for 
00  damages,  alleging  trespass  and  con- 
ey. Mr.  Andrews  writes:  "Before 
ire  persuaded  to  take  sides  in  this  mat- 
wc  wish  to  advise  you  that  our  ex- 
3rs  represent  an  aggregate  capital  of 
$2oo,ooo/xx>,  and  this  suit  is  brought 
heir  protection.  We  mention  this  fact, 
ise  it  has  come  to  our  knowledge  that 
tain  group  of  men  have  busied  them- 
s  in  circulating  reports  to  the  effect 
our  exhibitors  are  not  of  a  sufficiently 
iscntative  standing  to  warrant  consid- 
>n." 


Agency  and  Qarag^e  Notes. 

rkins  &  Corliss  are  about  to  erect  a 
fc  on  School  street,  Gloucester,  Mass. 
garage  is  being  erected  on  Westmin- 
street,  Bellows    Falls,   Vt.,   by   C.    S. 

:ob  Schiemer  &  Son  have  sold  their 
:c  and  repair  shop  in  Detroit  to  Peters 
davey. 

e  Standard  Garage  Company,  of  Buf- 
N.  Y.,  have  acquired  the  agency  for 
cot  cars. 

e  Central  Garage,  of  Indianapolis,  Ind., 
let  as  agents  for  the  Chicago  Steamer 
R  1906. 

m  J.  Gibson,  401  Franklin  street,  Buf- 
X.  Y.,  will  act  as  agent  for  the  Frank- 
r  this  year. 

farage  is  being  built  for  the  accommo- 
a  of  the  guests  of  the  Van  Ness  House 
irlington^  Vt 

ring  the  coming  season  the  Ford  car 
)c  sold  in  Butt  Coimty,  Cal.,  by  Head 
ynn,  of  Chico. 

jh  Brothers,  of  Providence,  have 
d  a  branch  automobile  salesroom  at 
:  Centre,  R.  I. 

;  Little  Rock  Auto  Company,  Little 
Ark.,  have  opened  d  garage  at  1003 
Markham  street. 

automobile  garage  and  repair  shop  is 
to  be  erected  by  John  T.  Ellis  on  Tre- 
street,  Kewanee,  111. 
:  J.  A.  Hinman  Telephone  and  Electric 
any.  Oshkosh,  Wis.,  have    opened    a 
e  at  326  Main  street. 
:  Aerocar  will  be  represented  in  De- 
►y  the  Maxwell-Briscoe  McLeod  Com- 
243  Jefferson  aivenue. 
Waltham  Orient  cars  will  be  handled 
veland  by  the  Ohio  Motor  Car  Com- 
392  Ninth  street    S.  K 
man  C.  Althoff  will  build  a  garage 
comer  of  Qark  and  La  Salle  streets, 
a.  III.,  in  the  near  future. 
W.  Sears  and  O.  R.  Nattinger,  of  Des 
s,  la.,  ha^-e  opened  a  garage  and  will 
agents  for  the  Ford  and  Reo  cars. 

Newport    Engineering    Works,    of 
art,  R.  I.,  will  erect  a  new  garage  in 


front  of  their  present  shop  on  Thames 
street 

The  Somerville  Automobile  Company,  of 
Somerville,  Mass.,  are  erecting  a  garage  at 
the  comer  of  Bonton  avenue  and  Broad- 
way. 

The  Aerocar  Company,  of  Detroit,  will 
be  represented  in  Minneapolis,  Minn.,  by 
Oscar  M.  Bergstrom,  whom  they  have  just 
appointed  agent. 

The  Rainier  and  Frayer-Miller  cars  will 
during  the  coming  season  be  handled  in 
Cleveland  by  the  Paxson  Motor  Car  Com- 
pany, Huron  road  S.  E. 

William  Newman  will  soon  open  a  garage 
and  salesroom  for  the  Sdules  motor  truck, 
the  Welch  car^  and  Baker  electric  vehicles 
on  Woodward  avenue,  Detroit,  Mich. 

On  March  15  Theo.  Randolph  will  open 
a  garage  at  68  Burd  street,  Nyack,  N.  Y., 
under  the  name  of  the  Nyack  Auto  Garage. 
He  has  secured  the  1906  Maxwell  agency. 

The  Holmes-Booth  Motor  Company,  of 
636  Fifty-fifth  street,  Cleveland,  Ohio,  have 
secured  for  the  coming  season  the  agency 
for  the  Pope-Hartford  and  Pope-Tribune 
cars. 

The  Maxwell-Briscoe  agency  for  Lorain, 
Lake,  Cuyahoga  and  Geauga  counties,  Ohio, 
has  been  placed  with  the  McGeorge  Manu- 
.facturing  Company,  Caxton  Building,  Cleve- 
land, Ohio. 

Rudolph  Hokanson  has  opened  a  new 
three  story  garage  at  the  corner  of  Pinkney 
and  Doty  streets,  Madison,  Wis.,  where  he 
will  have  the  agency  for  Win  ton,  Mitchell, 
Buick  and  Cadillac  cars. 

H.  B.  Groves,  of  Fort  Dodge,  la.,  has 
leased  the  Garmoe  Building  on  North  Sixth 
street,  where  he  will  represent  the  Cadillac 
Motor  Car  Company,  of  Detroit,  Mich.  He 
will  also  conduct  a  general  garage  and  re- 
pair business. 

George  W.  Bender  has  been  appointed 
sales  agent  for  the  Crawford  Automobile 
Company,  his  territory  to  take  in  the  coun- 
ties of  Franklin,  Cumberland,  Adams  and 
York,  in  the  State  of  Pennsylvania ;  Fred- 
erick County,  of  Maryland;  Frederick 
County,  of  Virginia,  and  Berkeley  County, 
of  West  Virginia. 

The  Wayne  Automobile  Company,  of  De- 
troit, have  appointed  the  following  agents: 
The  Troy  Carriage  Works,  of  Troy,  N.  Y. ; 
the  Commercial  Automobile  Storage  and 
Supply  Company,  1715  Thirteenth  street, 
Washington,  for  District  of  Columbia  and 
Maryland,  and  the  Beard  Automobile  Com- 
pany, Wabash  street,  St.  Paul,  Minn. 


Trade  Literature  Received. 

The  Imperial  Brass  Manufacturing  Com- 
pany, Chicago. — Their  latest  catalogue. 

R.  E.  Hardy  Company,  225  West  Broad- 
way, New  York  City.— Booklet  on  Sta-Rite 
spark  plugs. 

Premier  Motor  Manufacturing  Company, 
Indianapolis,  Ind. — Catalogue  of  their  air 
cooled  cars. 

The  Wells  Light  Manufacturing  Com- 
pany, 44  Washington  street.  New  York 
City. — Circular    showing    and  telling  about 


Walworth's  patent  non-skidding  and  re- 
treading tire  covers. 

The  Carpenter  Steel  Company,  Reading, 
Pa. — Illustrated  catalogue  of  special  auto- 
mobile steel. 

Louis  Dusenbury,  86  Worth  street,  New 
York  City.— Leaflet  "Consider  the  Matter 
of  Upholstery." 

The  Winkeley  Company,  Hartford,  Conn. 
— Latest  catalogue  of  oiling  devices  and 
brass  specialties. 

The  New  England  Motor  Company, 
Lowell,  Mass. — Pamphlet  containing  a  talk 
on  the  Peerless  igniter. 

Pope  Motor  Car  Company,  Indianapolis, 
Ind.— Catalogue  of  the  Pope-Waverley 
electric  commercial  vehicles. 

The  Orswell  Ignition  Company,  102 
Pearl  street,  Boston. — Folder  describing 
the  "Hot  Stuff'  spark  plug. 

A.  S.  Comstock,  131 1  Dempster  street, 
Evanston,  111.— Bulletin  No.  14,  describing: 
Comstock's  air  compressor,  etc. 

The  Milwaukee  Rubber  Works  Company, 
Cudahy,  Wis.— Leaflet  illustrating  and  de- 
scribing the  1906  Fawkes  clincher  tire. 

H.  H.  Franklin  Manufacturing  Company, 
Syracuse,  N.  Y.— 1906  illustrated  catalogue 
of  the  H.  H.  Franklin  air  cooled  cars. 

American  Motor  Truck  Company,  Mon- 
adnock  Building,  Chicago. — Folder  de- 
scribing the  new  model  American  motor 
truck. 

The  Reo  Motor  Car  Company,  Lansing, 
Mich.— First  issue  of  Reo  Echo^  a  maga- 
zine published  by  the  sales  department  of 
the  company. 

Auto  Lock  Plug  Company,  31  Nassau 
street.  New  York  City.— "Save  Your  Auto- 
mobile," title  of  a  leaflet  telling  about  the 
Auto  Lock  plug. 

Timken  Roller  Bearing  Axle  Company, 
Canton,  Ohio. — Catalogue  of  Timken  roller 
bearings,  axles,  steering  knuckles  and  other 
products  of  the  company. 

The  Diamond  Rubber  Company,  Akron, 
Ohio.— Booklet,  "A  Million  Miles  on  Dia- 
mond Tires,"  containing  testimonial  letters. 


New  Incorporations. 

The  St.  Anne  Kerosene  Motor  Company, 
St.  Anne,  III- Capital,  $100,000.  Incorpo- 
rators, B.  H.  Pomeroy,  A.  Sutton  and  W. 
A.  Quertin. 

The  Stoddard-Dayton  Automobile  Com- 
pan,  Chicago.— Capital,  $5,000.  Incorpora- 
tors, W.  E.  Harvey,  H.  L.  Babcock  and  A. 
S.  Joslin. 

The  Excelsior  Supply  Company,  Chicago, 
111.— Capital,  $10,000.  Incorporators,  H. 
Musgrave,  James  B.  Gascoyne,  John  A. 
McKeever. 

Mack  Brothers  Manufacturing  Company, 
Brooklyn,  N.  Y.— Capital,  $300,000.  Direc- 
tors, Otto  Lears,  Augustus  F.  Mack  and 
James  R.  Pitcher,  Jr. 

The  Ducro  Manufacturing  Company, 
Buffalo,  N.  Y.— To  manufacture  gasoline 
motors.  Directors,  Louis  C.  Ducro,  Emma 
S.  Ducro  and  Charles  Jempson. 
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; 

The  Crawford  Automobile  Company,  of 
Hagerstown,  Md.,  have  increased  their  cap- 
ital to  $100,000. 

An  automobile  club  is  being  formed  at 
Washington,  Pa.,  and  will  start  with  about 
twenty  members. 

It  is  reported  that  Roy  D.  Chapin  has 
tendered  his  resignation  as  sales  manager 
of  the  Olds  Motor  Works. 

The  Empire  Rubber  Company,  of  Tren- 
ton, N.  J.,  are  placing  a  new  inner  tube  for 
automobile  tires  on  the  market 

The  Pittsburg  Motor  Vehicle  Company, 
of  Pittsburg^  Pa.,  have  moved  into  their 
new  factory  on  Ellsworth  avenue. 

The  Winkley  Company,  formerly  of 
Hartford,  Conn.,  have  opened  their  new 
factory  at  226  Abbott  street,  Detroit,  Mich. 

The  Automobile  Club  of  Hawaii  was 
formed  recently  at  Honolulu  with  a  mem- 
bership of  70.  The  president  is  J.  A.  Mc- 
Candless.  * 

The  name  of  the  De  Mars  Electric  Vehi- 
cle Company,  of  Oeveland,  Ohio,  has  been 
changed  to  the  Blakeslee  Electric  Auto 
Company. 

The  Chamber  of  Commerce  of  Zanesville, 
O.,  are  said  to  be  endeavoring  to  secure 
the  location  in  that  town  of  an  automobile 
manufacturing  company. 

The  St.  Anne  Kerosene  Motor  Company 
are  a  newly  incorporated  concern  of  Kan- 
kakee, 111.,  who  will  engage  in  the  manufac- 
ture of  automobile  motors. 

The  Sullivan  Auto  Company,  27  North 
Capitol  avenue,  Indianapolis,  Ind.,  have  be- 
gun the  manufacture  of  an  automobile  horn 
known  as  the  "Auto  Chimes." 

The  Krueger  Manufacturing  Company,  of 
Milwaukee,  Wis.,  are  erecting  a  factory  on 
Biddle  street,  near  East  Water  street,  for 
the  manufacture  of  automobiles. 

The  stock  of  the  Sterling  Motor  Car 
Company,  of  Bingham  ton,  N.  Y.,  has  re- 
cently been  transferred  to  L.  L.  Heller, 
Ward  Decker,  Fay  Spawn^  and  J.  S. 
O'Neill. 

According  to  statistics,  320  automobiles 
were  registered  at  Albany,  N.  Y.,  during 
the  month  of  January;  272  of  these  were 
domestic  cars  and  the  balance  of  foreign 
manufacture. 

It  is  said  that  the  Rev.  Jacob  Kurtz,  of 
York,  Pa.,  will  make  use  of  an  automobile 
on  his  preaching  tour  through  the  middle 
Western  States  which  he  anticipates  making 
in  the  near  future. 

The  Kirkham  Motor  Company,  of  Bath, 
N.  Y.,  lately  organized,  elected  the  follow- 
ing officers :  T.  W.  Gould,  president ;  M.  E. 
Shannon,  vice  president;  C.  B.  Kirkham, 
secretary,  and  C.  A.  Ellas,  treasurer. 

The  Standard  Garage  Company,  11 14 
Main  street,  Buffalo,  N,  Y.,  of  which  John 
G.  W.  Knoll  is  president,  H.  N.  Croft  sec- 
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retary,  and  W.  C.  Schultz  manager,  are 
conducting  a  general  repair  and  reconstruc- 
tion business. 

The  Aerocar  Company,  of  Detroit,  are 
erecting  another  building,  30x150  feet,  in 
addition  to  their  recently  completed  plant. 
The  new  structure  will  face  on  Mack  ave- 
nue. 

The  Winkley  Company,  Detroit,  Mich., 
have  brought  out  a  type  of  their  Garlus  car- 
buretor which  combines  a  throttle,  the  stop 
of  the  gasoline  valve  being  link-connected 
to  the  throttle  valve. 

Owing  to  the  fact  that  a  building  of 
proper  size  for  the  accommodation  of  the 
number  of  machines  that  would  be  exhibited 
cannot  be  obtained,  it  is  said  there  will  be 
no  automobile  show  held  at  Indianapolis 
this  spring,  as  was  planned. 

An  employee  of  the  Capital  Automobile 
Company,  Trenton,  N.  J.,  has  devised  a  card 
rack  for  holding  road  maps  on  the  steering 
wheel  directly  in  front  of  the  driver,  on 
which  he  has  applied  for  a  patent. 

Charles  Goldschmidt,  a  graduate  of  one 
.  of  the  leading  Paris  electric  schools,  has 
taken  a  large  interest  in  and  charge  of  the 
factory  of  the  A.  R.  Moslcr  Company,  who 
moved  on  February  10  to  163  West  Twen- 
ty-ninth street,  New  York  city. 

A  school  for  the  instruction  of  automo- 
bile owners  desirous  of  learning  the  opera- 
tion of  their  machines  has  been  opened  at 
Pittsburg,  Pa.,  by  Banker  Brothers,  at  the 
East  End  Garage.  A  course  of  instruction 
in  driving  and  repairing  cars  will  be  given. 

H.  W.  Alden,  formerly  with  the  Electric 
Vehicle  Company  and  the  commercial  vehi- 
cle department  of  the  Pope  Manufacturing 
Company,  of  Hartford,  has  joined  the  en- 
gineering department  of  the  Timken  Roller 
Axle  Bearing  Company^  of  Canton,  Ohio. 

Fourteen  chauffeurs  arrested  in  Chi- 
cago last  week  charged  with  operating 
cars  without  licenses  in  demonstrating  for 
visitors  to  the  Automobile  Show  were  dis- 
charged by  Justice  Prindilville,  on  the  sug- 
gestion of  Sergeant  Ward,  of  the  vehicle 
department  of  the  police,  who  said  the  men 
were  attending  the  automobile  show  and 
did  not  know  that  they  were  required  to 
have  such  license. 

The  mechanical  branch  of  the  Associa- 
tion of  Licensed  Automobile  Manufacturers 
met  at  the  association's  headquarters,  7 
East  Forty-second  street,  on  February  9. 
"Brakes  and  Brake  Shoes  and  the  Best 
Material  for  Their  Construction''  was  the 
topic  under  consideration.  The  test  com- 
mittee handed  in  a  report  which  detailed  a 
number  of  practical  experiments  with  va- 
rious alloy  steels  made  by  Henrv  Souther 
with  an  alternate  stress  machine. 

The  Walter  Auto-Car  Company  have 
been  incorporated  for  $1,000,000,  and  will 
establish,  in  the  near  future,  a  factory  at 
Trenton,  N.  J.,  where  they  will  manufac- 
ture the  Walter  car,  now  made  by  the  Wal- 
ter Automobile  Company,  of  New  York 
city.  The  New  York  factory  will  be  discon- 
tinued. Those  interested  in  the  new  ven- 
ture  arc   William    Walter,    Colonel    A.   R. 
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Kuser,  R.  V.  Lindabury,  John  L.  Kobe 
V.  Kuser,  Fred  Kuser,  Gen.  C  E 
ray,  F.  W.  Roebling,  W.  A.  Rodiling 
Reeves,  Mahlon  R.  Margerum,  Hi 
Unger,  Christian  W.  Stcnglc  and  Eaie 
King. 

In  a  cablegram  from  France,  WiHica 
Vanderbilt,  Jr.,  announces  that  as  tlwA 
mobile  Club  of  France  have  decided  to 
port  only  one  race  during  the  comoK] 
and  as  Joseph  Tracy  driving  a  Loom 
came  in  third  in  the  Vanderbih  Of  I 
held  in  America  last  year,  they  haw  I 
sented  to  the  race  being  run  again  tiai] 
in  America.  The  event  will  probobJyi 
place  on  either  October  6  or  Oct<rf>cr  ^ 
Long  Island  over  the  same  course  aai( 
der  the  same  conditions  as  last  year. 

At  the  annual  meeting  of  the  Aiasi 
Automobile  Association  held  in  Cha 
on  February  7,  the  following  oflfccrs* 
elected:  John  Farson,  president;  ** 
G.  Gorham,  secretary;  Wm.  H.  Hrtdi 
first  vice  president;  Dr.  Milbank  Joi 
second  vice  president;  L.  R-  Sp«rt, 
vice  president,  and  George  E.  Farti^ 
treasurer.  A.  G.  Batchelder  retired  si 
retary,  but  remains  a  director  of  tbe 
ciation. 

The  export  of  rubber  from  Corke 
increased  from  30,000  pounds  three : 
ago  to  the  rate  of  150,000  pounds  a 
at  the  present  time     At  tiie  last  ^ 
meeting  of  the  Ceylon   Planters' 
tion,     William     Forsythe,     the 
stated  that  when  the  period  of 
tion  came  round  Ceylon  would  be 
the  front  both  by  reason  of  its  cheap  J 
and  the  excellent  way  this  class  of 
was  worked  by  the  agricultural 


Touring:  Europe  in  American 
Cars. 

"Probably  the  first  American  t 
tourist  of  the  season  arrived  in 
yesterday,"  says  the  Standard  of  J 
25.  "He  is  Mr.  Maxwell  Norman,  c4  I 
ton,  who  landed  at  Liverpool  two  dan 
bringing  his  30  horse  power  Packard  cm 
the  steamer  with  him.  He  is  ooakrnf  i 
ried  trip  through  England,  but  txpea- 
spend  considerable  time  touring  the  J 
tinent. 

"So  far  there  have  been  but  few  .*^ 
can  machines  brought  over  by  motorsa 
use  on  Continental  tours,  the  maforff 
rich  Americans  having  one  or  roort 
stored  in  Paris,  which  they  keep  cxdr^ 
for  use  on  this  side  of  the  ocean.    Wt* 
invasion  of  the  London  market  by  AbsA 
makers,  however,  there  has  been  a  c^i 
sponding  effort  on  the  part  of  the  B" 
trade  to  exploit  the  advantage  of  Lo»W 
against  Paris  as  a  place  for  visitin?  — 
ists  from  the  United  States  to  make ; 
purchase  of  cars  for  European  tm^- 
to  leave  them  between  tours.    Tbe*s 
of  octroi  duties  is  a  great  advantage  • 
buyer  here,  while  the  fact  that  he  * 
business  in  the  English  language  is *^ 
point  in  his  favor." 


B 


•r«« 


THE 


•*• 


Horseless  Age 


1MB  17 


FEBRUARY  21.  1906 


fDMWl 


'm^ 


It 


lakes 

ijfference 
0  You 


Number  8 


whether  you  get  your  money's  worth  in  an  automobile,  you'll  make  it 
your  definite  purpose  to  know  all  there  is  to  be  learned  about  the 
WINTON  MODEL  K  before  you  spend  a  cent  for  your  next  car.    0     0 

The  big  shows  are  over,  and  all  the  "surprises'*  have  been  "sprung." 
We  freely  admit  that  there  are  other  good  cars  on  the  market,  but  not 
even  the  best  of  them  gives  you,  dollar  for  dollar,  as  much  real  automobile 
value  as  the  {2,500  30-H.  P.  WINTON  MODEL  K.       00000 

Some  of  the  400  motorists  who  are  already  riding  in  their  own 
MODEL  K  WINTONS  value  this  car  as  high  as  $5,000.      0000 

Detailed  infonnation  as  to  this  car  can  be  secured  at  l^nton  branches  4n  New  York,  Boston, 
Philadelphia,  Chicago  and  London,  at  Winton  sales  agencies  in  all  important  cities,  or  by  addressing 


Ihe    WINTON    MOTOR    CARRIAGE    CO. 


oiber  A.  L.  A.  M. 


Nfention  Ht)RSKLKss  Ai.k 


CLEVELAND,  OHIO.  U.  S.  A. 


THB    WISDOM    OP    SiMPUGiTY 

Up-ketp,  cost  of  maiintcnance  reduced  fifty  per  cent. 

Actually  ftfty  per  cent.  q(  moving  parti  done  away  with. 

Prom  iS  to  JO  parts  on  every  cylinder*  and  all  inlet  and  exbaust  valves  rUminatcd. 

Runa  quietly  and  smoothly  without  jarnng  over  rough  roads  and  climha  steep  «nd  difficult  grades  *lthoitt  stnun  Or  efiort  Tkitl* 
a  few  of  the  cardinal  points  whitih  have  made  the  T^vo  Cycle  Elasore  a  power  in  the  automobile  world.  The  d!ffersie«  benrett  % :« 
cycle  and  the  four-cycle  is  the  difference  between  the  strong  and  weak  henrt, 

A  faint  heart  and  a  weak  enpne  4re  always  in  danger* 

The  two  cycle  engine  produces  a  rhythm  of  motion,  with  no  intcrvtil  between  tbe  impulse^  whlcfa  has  reduced  the  cOfll  of  vpm^ 
to  a  minimum. 

The  expansive  force  of  one  explosion  b  only  half  way  tbrough  when  another  beginau 

To  uTidersta«d  a-nd  know  a  machine  well  it  i^  necessary  to  study  it-  %Ve  have  special  booklets  explaining  the  twCH^ck  pnasH 
more  clearly  which  we  would  like  to  send  you.  Write  for  booklet  and  catalo^e  deacribinff  the  Four  Cylinder*  Two  Cyde  ESbsit  i 
S2*500»and  the  Three  Cylinder,  Two  Cycle  Elmore  at$l,500> 


THB   ELMORE   MFG.    GO.  iOOU  amanda   Street, 

Mcmbert  Auociation  LicenKtl  Automobile  Manufacturers. 


GLYDB,   OHIO 


KINGSTON      LIN 


DASH  coo. 


of  Carburetors,  Muf- 
flers, Coils  and  Plugs 
is  without  a  peer.  The 
catalog  we  want  to  send 
you  will  tell  you  why. 
A  postal  from  you,  and 
we  send  it. 


BYRNE,  KINGSTON  &  CO. 

KokomOy  Ind.y  U.  S.  A. 


Pacific  Coast  Branch :  105  Front  Street, 
Canada :  John  Millkn  &  Sons, 


San  Francisco,  Cal. 
Toronto  and  Montreal 


TVPC  KC-VCKTiaa  OUTLET 


KINGSTON  liUmCR  AND  aiT^NJT  CONftlNCD 

Sold  by  Leadlnff  Dealers  and  Jobbers  throusfaoat  tfc«  U.  & 
o4sk  or  send  fat  SptcUl  DtscHpthx  Ctfsktff, 


February  21,  1906. 
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lie  Three  Port,  Two  Cycle  Engine 
Patent  Situation. 

By  F.  W.  Barker, 
The  following  summary  of  the  respective 
erits  and  deficiencies  of  the  Sintz  and 
>ck  three  port,  valveless  engine  patents 
ill,  it  is  hoped,  in  view  of  the  threatened 
igation,  be  of  benefit  to  those  manufac- 
rers  who  are  in  doubt  as  to  whether  they 
fringe  either  or  both  of  said  patents. 
The  Sintz  patent.  No.  509,255,  was  is- 
led  November  21,  1893,  on  an  application 
ed  October  27,  1892.  It  is  now  owned 
'  James  Whittemore,  of  Detroit.  It  ex- 
res   in    1910. 

The  Cock  patent.  No.  544,210,  was  issued 
ugust  6,  1895,  to  Joseph  Day,  of  London, 
1  an  application  filed  March  10,  1894.  It 
:pires  October  15,  1906. 
The  Sintz  patent  is  really  a  four  port  en- 
ne,  having  exhaust  /  and  air  inlet  g  on 
le  side  of  the  cylinder,  and  two  ports,  h^ 
,  at  the  opposite  side,  affording  commu- 
cation  between  the  cylinder  and  a  mixing 
lamber  h.  Attention  is  drawn  to  the  fact 
at  Sintz,  in  his  specification  and  claims, 
bitrarily  styles  these  latter  ports  the  "di- 
et supply  port  /iV*  and  "indirect  supply 
)rt  h\" 

The  ports  V  /»',  chamber  h,  and  an  aper- 
re  e  in  the  wall  of  the  piston  trunk, 
hich  enables  said  -ports  to  communicate 
ith  the  combustion  chamber,  constitute  a 
arked  feature  of  differentiation  as  com- 
ired  with  the  Cock  patent.  The  upward 
roke  of  the  piston,  due  to  inertia  of  the 
r^wheel,  creates  a  vacuum  behind  said 
ston,  whereby,  when  the  inlet  g  is  uncov- 
ed,  at  the  end  of  this  stroke  air  rushes 
to  fill  the  space.  In  the  return  or  power 
roke  this  air  is  compressed.  Port  f,  be- 
)ming  uncovered  near  the  limit  of  this 
roke,  permits  the  burnt  gases  to  exhaust, 
imediately  whereafter  the  piston  uncov- 
s  direct  supply  port  /j\  and  (through 
)erture  e)  indirect  supply  port  /l^  by 
hich  means — the  pressure  in  combustion 
lamber  having  been  relieved — the  com- 
essed  air  behind  the  piston  escapes 
rough  chamber  h  into  said  combustion 
lamber,  carrying  with  it  a  quota  of  gas, 
hich,  by  the  eccentrically  operated  pump 
,  is  at  this  moment  forced  into  chamber 
Hence,  it  will  be  observed,  the  air 
ken  in  behind  the  piston  during  the  up 
roke    has  not  mingled  with  the  p^as  dur- 


[A  couple  of  months  ago  tlu-  amuunuorncnt  was 
ade  (and  created  considerable  ntir  in  automobile 
rclcs),  that  the  three  port,  two  cycle  engine, 
hich  is  now  being  adopted  liy  several  automo- 
le  manufacturers,  was  covered  by  a  li.isic  patent 
sued  to  Joseph  Day,  of  Hath,  LuKland.  in  1895. 
ater  it  was  claimed  that  the  l)ay  patent  (or 
3ck  patent,  as  it  is  more  corre<tly  named,  after 
c  inventor)  was  ante<latef|  l<v  a  patent  JNtued  to 
lark  Sintz,  of  Springluld,  Ojuo,  in  iHg.j.  In 
•der  to  give  its  readers  an  idea  uh  to  ilie  rela- 
vc  merits  of  thene  two  f.atrnta  untl  inforinution 
•garding  any  possible  earlier  palrntit  on  biirli  rn- 
nes.  The  IIon.'tt.LKSH  A<it  btiu  l'\  VV.  Ilmkn,  n 
ew  York  automobile  p.ic«  m  biv^^ii,  |o  VVanli- 
igton,  D.  C,  to  make  a  sr.utl.  ot  the  iriordM. 
[r.   Barker'*  article   \u  given   hniuiih.      I'.u.  | 
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ing  compression  under  the  power  stroke, 
and  that  the  gas  and  air  first  enter  into  as- 
sociation in  the  chamber  h — when  port  /»* 
is  opened — passing  together  through  port 
h^  into  the  combustion  chamber. 

In  the  Cock  patent  the  air  inlet  port  F 
and  gas  inlet  port  G  are  near  together,  in 
the  same  horizontal  plane,  and  adapted  to 
he  uncovered  by  the  piston  when  at  the 
limit  of  its  upward  stroke,  permitting  a 
simultaneous  inrush  of  gas  and  air  to  sup- 
ply the  vacuum  behind  the  piston.  Ad- 
mitted in  this  manner,  these  elements  min- 
gle together  during  the  subsequent  piston 
power  stroke,  when  the  mixture  is  com- 
pressed. 

As  will  be  noted,  there  is  no  separate 
mixing    chamber    to    correspond    with    the 


chamber  h,  of  the  Sintz  patent;  in  fact,  the 
entire  crank  case  or  rear  compression 
chamber  forms  the  mixing  chamber,  and 
the  mixture  enters  the  combustion  cham- 
ber by  way  of  passage  L  as  soon  as  port  Q 
is  uncovered  at  the  end  of  the  piston  power 
stroke.  The  exhaust  through  port  N  oc- 
curs just  prior  to  the  introduction  of  the 
new  charge,  as  in  the  Sintz  device,  although 
this  feature  is  neither  described  nor 
claimed  by  Cock. 

Theoretically  the  Cock  patent  drawings 
show  a  better  engine  than  the  Sintz  patent 
drawings  (i),  because  the  Cock  engine  is 
not  dependent  upon  the  performance  of  a 
pump  for  its  fuel  supply,  but  receives  the 
gas  simultaneously  with  the  air,  both  by  the 
action  of  vacuous  induction;    (2),  because 
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the  air  and  gas  mingle  from  the  moment 
of  entering  the  rear  compression  chamber, 
and  are  compressed  as  a  mixture  before 
passing  into  the  combustion  chamber. 

From  the  foregoing  it  is  evident  that  the 
two  patents  constitute  distinct  engine 
structures,  having,  however,  certain  funda- 
mental features  of  simplicity,  to  wit:  an 
air  inlet  port  controlled  by  the  piston,  and 
adapted  to  admit  air  to  fill  the  vacuum 
formed  by  the  piston  up  stroke,  and  exhaust 
and  mixture  inlet  ports  adapted  to  be  un- 
covered in  succession  by  the  piston  at  the 
end  of  its  power  stroke. 

Had  the  Sintz  patent  included  claims 
broadly  covering  these  fez^tures  its  owner 
would  stand  a  fair  show  of  sustaining 
them,  the  records  of  the  United  States  and 
foreign  patent  offices  disclosing  very  few 
earlier  patents  including  such  features,  and 
they  not  qualifying  as  anticipations,  for 
reasons  which  will  be  given  later  on. 

The  Sintz  patent  has  ten  claims.  Qaim 
I  reads  thus: 

"i.  In  a  gas  engine  cylinder  having  sup- 
ply and  exhaust  ports,  and  a  moving  piston 
in  said  cylinder  adapted  to  alternately 
open  said  supply  and  exhaust  ports  to  op- 
posite ends  of  said  cylinder,  and  a  com- 
municating chamber,  adapted,  by  the  move- 
ment of  said  piston,  to  be  opened  simul- 
taneously to  the  opposite  ends  of  said  cyl- 
inder, and  thus  form  a  communication 
from  one  end  of  the  cylinder  to  the  other, 
substantially  as  specified." 

This  claim  is  badly  phrased,  and  is  lim- 
ited by  the  inclusion  of  the  "communicating 
chamber."  Claim  2  has  a  similar  limitation. 
Claims  3  and  4  are  limited  by  the  "com- 
municating chamber,  having  ports  A*,  AV 
Claim  5  relates  to  the  ignition. 

"Claim  6.  In  an  explosive  engine  and  in 
combination,  a  piston,  and  a  cylinder  hav- 
ing a  direct  supply  and  an  exhaust  port, 
both  arranged  to  be  closed  by  the  piston  on 
its  upward  or  compression  stroke,  and  to 
be  opened  by  the  piston  at  the  limit  of  its 
power  or  downward  stroke,  the  said  ports 
being  opened  and  closed  successively  by 
the  movement  of  the  piston,  substantially  as 
described." 

This  is  probably  the  claim  under  which 

'''be  brought     In  it  can  be  read 

gine  having  supply  Q  and  ex- 

•th   arranged  to  be  closed  by 
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the  piston  on  its  up- 
ward or  compression 
stroke,  and  to  be 
opened  by  the  piston 
at  the  limit  of  its 
power  or  downward 
stroke,  the  said  ports 
being  opened  and 
closed  successively  by 
the  movement  of  the 
piston. 

But  in  said  sixth 
claim  Sintz  refers  to 
the  supply  port  as 
"direct  supply,"  and 
this,  read  upon  his 
patent,  means  the  port 
/»*,  which  leads  from  the  mixing  chamber  h. 
Claims  7  and  8  specifically  include  the 
indirect  port  /»'.  Claim  9  is  narrowed  by 
the  piston  aperture  e,  and  Claim  10  by 
chamber  h  and  indirect  port  h\  It,  there- 
fore, appears  that  builders  of  engines  like 
the  Cock  patented  structufe  need  only  con- 
sider the  pertinency  of  the  Sintz  sixth 
claim,  and  the  likelihood  of  its  being  up- 
held by  the  courts. 

The  United  States  patent  to  Lewis  H. 
Nash,  No.  386,211,  of  July  17,  1888,  fur- 
nishes a  very  close  reference  to  the  ex- 
haust and  inlet  means,  the  only  difference 
being  that  the  exhaust  port  c  and  mixture 
inlet  port  a  are  adapted  to  be  opened 
simultaneously  to  the  combustion  chamber 
by  the  action  of  the  piston,  instead  of  open- 
ing successively,  as  done  by  Sintz. 

Swiss  patent  to  Julius  Sohnlein,  No. 
4»395»  of  November  27,  1891,  has  the  ex- 
haust port  a  located  to  be  opened  in  ad- 
vance of  the  mixture  inlet  b,  and  also  cor- 
responds exactly  with  Sintz  in  the  location 
of  air  inlet  c.  The  printed  copy  of  this 
patent  was  not  received  in  the  United 
States  Patent  Office  until  January  14,  1893, 
three  months  after  the  Sintz  ,  application 
was  filed,  and  therefore  does  not  affect 
the  validity  of  the  Sintz  patent.  It  was 
published  in  Switzerland  in  the  latter  part 
of  March,  1892.  This  Swiss  patent  sim- 
ply proves  the  three  port  engine  to  have 
been  devised  in  Europe  at  least  thirteen 
months  before  Sintz  filed  his  application  for 
United  States  patent.  The  patentee,  Julius 
Sohnlein,  also  secured  patents  at  different 
dates  in  England,  Germany  and  Sweden, 
and  probably  elsewhere. 

The  feature  of  exhaust  port  opening  in 
advance  of  mixture  inlet  port  is  also  shown 
in   the  two  port  engine  patent  to  Joseph 
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Day,  No.  S43.6i4.  of  July  30,  183$.  Tb 
patent,  filed  May  21,  1892,  expired  Apr]  14 
1905,  having  been  based  on  British  ims 
No.  6,410,  of  April  14,  1891.  Sintz,  W 
ever,  filed  an  affidavit  during  the  pendcn 
of  his  application,  to  overcome  Day  a  2 
reference,  and  said  he  had  built  his  eogia 
before  May  i,  1892. 

The  claims  in  the  Cock  patent  are  a$  ii- 
lows: 

"i.  In  a  gas  engine  the  combioaticsi  ^ 
cylinder  and  piston  therein,  the  cylmdcr  '5^ 
ing  divided  by  the  piston  into  a  combusi^ 
chamber  and  a  compression  chamber,  zi 
a  passage  connecting  the  two  chamhen.  a 
said  passage  being  opened  and  dosed  l! 
the  piston,  with  air  and  gas  inJet  pec 
opening  into  the  compression  chamber.  &r 
said  ports  being  covered  and  uncovered  b^ 
the  piston  itself,  substantially  as  set  ki 

"2.  In  a  gas  engine,  the  comlnxutioa  c^ 
a  cylinder,  a  compression  chamber  at  m 
end  thereof,  a  piston  adapted  to  redprocs 
within  the  cylinder,  and  to  compress  the  a- 
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(Swiss). 


Day  Engine— Patent  No.  543»6u 

plosive  mixture  in  the  compression  ci* 
ber  during  its  downward  or  outward  stpjii 
a  port  or  passage  leading  from  tbe  cca 
pression   chamber    into     the    cylinder.  • 
lower  end  being  adapted  to  remain  c*- 
stantly  open,  and  its  opposite  end  adi:** 
to  be  closed  by  the  piston  from  ner  * 
beginning  of  its  inward  stroke  aBt£  ^ 
piston  has  nearly  reached  the  limit  ci 
outward   stroke,   and   to   be  opened  «* 
the  piston  is  completing  its  outward  stio* 
air   and   gas   inlet   ports   leading  icto 
cylinder  and  adapted  to  be  closed  b? 
piston  from  near  the  beginning  of  ttJ 
ward  stroke  until  near  the  completot  f 
its  return  or  outward  stroke,  and  ac  «• 
haust   port    communicating   with  the  "• 
inder  and  adapted  to  be  dosed  by  the  p*^ 
from  near  the  beginning    of    its   tn^ 
stroke  until  near  the  end  of  its  retnrr  ^ 
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Rrard  stroke,  and  to  be  opened  while 
I  piston  is  terminating  its  outward 
kt  and  during  a  portion  of  its  inward 
»ke,  all  substantially  as  described,  for 
purpose  specified."  • 

hese  claims  appear  to  be  valid  for  an 
ine  having  separate  gas  and  air  inlets 
he  rear  or  compression  chamber,  and  a 
sage  and  inlet  communicating  with  the 
ibustion  chamber,  all  controlled  by  the 
on,  the  second  claim  also  including  the 
on  controlled  exhaust  port 
ilthough  the  Cock  drawings  show  the 
aust  port  as  adapted  to  be  uncovered* 
the  piston  before  the  mixture  inlet  port 
incovered,  no  reference  to  this  peculiar- 
occurs  in  either  the  specification  or 
ras. 

\  said  ports  in  the  structure  used  are 
ptcd  to  be  uncovered  simultaneously 
i  structure  will  undoubtedly  be  clear 
n  the  Sintz  patent,  but  if  arranged  to 
opened  in  succession  and  dosed  in  suc- 
tion, they  will  fall  within  the  terms  of 
tz's  claim  6,  provided  the  courts  con- 
le  the  somewhat  ambiguous  wording  of 
1  claim  to  mean  that  the  exhaust  and 
ply  ports  are  opened  successively  and 
ed  successively.  Then,  if  the  owner  of 
Sintx  patent  can  prove  the  service  of 
improved  function  by  opening  said  ex- 
sC  and  suj^ly  ports  in  succession,  and 
maintain  Sintz's  title  to  invention 
•eof,  he  will  imdoubtedly  be  able  to  re- 
in others  from  using  this  feature  with- 
his  permission. 

he  owner  of  the  Cock  patent  appears 
«  master  of  the  situation  as  regards  the 
on  controlled  dual  inlet  of  air  and  gas 
he  rear  compression  chamber  in  an  en- 
i  of  this  character.  The  Cock  patent 
ires  on  October  is,  1906,  by  reason  of 
^ng  based  on  British  patent  No.  18,513 
rd  October  15,  1892.  Consequently, 
r  October  15,  the  Cock  engine  may  be 
lufactured  by  anyone,  subject,  however, 
the  sixth  claim  of  the  Sintz  patent,  if 
ible  of  enforcement  If  the  Cock  en- 
:  be  constructed  with  its  exhaust  and 
:turc  inlets  arranged  to  be  simulta- 
usly  uncovered  by  the  piston,  such 
tcture  will  be  free  from  patent  restraint 
r  October   15   next 


al  Combustion  in  the  Gas  Eng^ine 
Cylinder. 

By  T.  H.  Reardon. 
he  ideal  in  anything  is  a  standard  or  a 
rce  of  perfection  that  is  attainable  only 
he  conception.  While  the  ideal  cannot 
reached  when  dealing  with  things  ma- 
lU,  still  in  many  instances  it  can  be 
ely  approximated.  It  is  the  purpose  of 
present  article  to  deal  with  the  condi- 
s  that  tend  toward  more  perfect  com- 
tion  in  the  gas  engine,  treating  the  mat- 
from  the  standpoint  of  chemistry, 
ome  time  since  the  writer  happened  to 
into  conversation  with  a  friend  who  is 
enthusiastic  automobilist,  and,  further- 


more, a  man  who  takes  particular  pride  in 
improving  processes  and  obtaining  the  high- 
est efficiency  that  can  be  reached.  Upon 
making  a  remark  relative  to  the  objection- 
'able  odor  of  gasoline  which  genjerally  fol- 
lows the  vehicle,  the  question  was  asked: 
"What  does  this  odor  from  the  exhaust  in- 
dicate, and  how  can  it  be  eliminated?'' 

The  question  was  answered  by  saying 
that  it  indicated  imperfect  combustion — tm- 
bumt  gasoline  in  the  exhaust — ^the  products 
of  hydro-carbon  combustion  being  water 
(HaO)  and  carbon,  dioxide  (COj),  both 
absolutely  odorless. 

It  was  suggested  that  great  pains  should 
be  taken  to  have  the  proper  relative  pro- 
portion of  gasoline  and  air,  and  it  was 
further  suggested  that  the  air  might  pass 
through  a  heater  before  entering  the  cylin- 
der, and  enter  in  such  a  manner  that  very 
thorough  admixture  of  the  air  and  gasoline 
would  result  before  ignition  occurred. 
Much  stress  was  laid  on  the  importance  of 
having  a  very  energetic  spark,  it  even  being 
suggested  that  three  sparks,  equidistant 
from  each  other,  spaced  on  the  circumfer- 
ence of  the  cylinder  or  head,  and  delivered 
at  the  same  instant,  would  furnish  a  more 
prompt  explosion,  as  the  flame  would  be 
propagated  from  three  points  instead  of 
from  one. 

The  ideas  set  forth  were  made  the  sub- 
ject of  experiment,  except  the  three  spark 
matter,  which  has  been  deferred  for  a  later 
date.  The  results  obtained  were  very  grat- 
ifying, the  odor  of  gasoline  in  the  exhaust 
being  almost  imperceptible  with  an  engine 
rtmning  indoors,  considerable  economy  in 
the  use  of  gasoline  being  noted  at  the  same 
time. 

Gasoline  being  a  petroleum  product,  sep- 
arated from  the  other  components  by  the 
process  of  fractional  distillation,  is  not  a 
compound  having  a  definite  chemical  com- 
position, but,  as  it  consists  almost  entirely 
of  hexane  (C«Hm),  for  all  ordinary  pur- 
poses it  may  be  regarded  as  hexane.  Gaso- 
line of  74**  6aum6  density  has  a  specific 
gravity  of  .6889  and  weighs  5.72  pounds  per 
U.  S.  gallon.  All  densities  and  weights 
throughout  this  article  are  understood  to 
be  at  a  temperature  of  60**  Fahr.,  and,  fur- 
ther, in  the  matter  of  volumes,  when  of  air 
and  gasoline  vapor,  the  barometrical  pres- 
sure is  understood  to  be  30  inches  of  mer- 
cury. Voliunes  can  be  compared  at  other 
ordinary  temperatures,  but  when  making 
comparisons  air  and  gasoline  vapor  should 
always  be  considered  at  the  same  tempera- 
ture. 

A  cubic  foot  of  74**  gasoline  vapor  weighs 
.2266  pound,  and  as  the  76*  article  has 
practically  the  same  composition,  there  will 
be  no  material  difference  in  the  weight  of 
equal  volumes  of  the  respective  vapors.  The 
reader  will  probably  note  the  relatively  high 
density  of  gasoline  vapor,  the  density  of 
aqueous  vapor  under  the  same  conditions 
being  very  much  less,  viz.,  .0474  pound  per 
cubic  foot  Other  liquids,  notably  ether  and 
alcohol,  exhibit  the  same  peculiarity,  viz.,  a 


low  liquid  density  and  a  high  vapor  density. 

We  come  now  to  a  consideration  of  the 
theoretical  quantity  of  air  that  is  required 
for  the  perfect  combustion  of  gasoline, 
which  will  be  shown  by  a  chemical  equation, 
together  with  the  quantity  and  character  of 
the  products  of  combustion,  remembering, 
however,  that  the  equation  is  not  to  be  re- 
garded as  an  inflexible  nile,  but  as  a  gen- 
eral rule  and  as  a  limit  toward  which  we 
should  strive  to  approximate. 

The  following  equation  expresses  the  re- 
action : 
Gasoline  vapor  +  Oxygen  =  Carbon  dioxide  -f  Water. 

1  vol.  +  9.5  vols.      6  volumes  -|-  7  vols,  as  vapor. 

C«Hh   4-   9.5  O,   =  6GO,   =  7H,0. 
(rxlativb   weights  ) 
86       +       304       =       264       -f       126 
390       =       390 

As  we  are  using  air  in  the  combustion  of 
gasoline,  instead  of  oxygen,  as  shown  in 
the  equation,  and  as  air  only  contains  about 
20  per  cent  of  oxygen  by  volume,  we  may 
state  in  general  terms  that  i  voliune  of 
gasoline  vapor  requires  47.5  volumes  of  air 
for  its  combustion  tmder  ideal  conditions, 
and  imder  the  var)ring  conditions  that  ob- 
tain in  practice  it  may  require  much  more. 
The  extreme  difiiculty  in  obtaining  ideal 
results  is  very  well  exemplified  in  the  de- 
portment of  gunpowder  in  its  explosion, 
which  is  nothing  more  than  combustion  that 
is  practically  instantaneous.  Here  we  have 
a  compoimd  in  which  the  combustible  and 
the  supporter  of  combustion  are  intimately 
mixed  and  tmited  in  the  exact  proportions 
which  chemical  laws  have  demonstrated  to 
be  correct,  and  yet  most  any  sportsman  will 
tell  you  that  not  over  two-thirds  of  the 
powder  bums,  and  he  will  point  to  the  black 
deoosit  on  the  freshly  fallen  snow  to  verify 
the  correctness  of  his  statement 

The  writer  was  much  interested  at  one 
time  in  reading  the  analysis  of  the  products 
of  nitro-glycerine,  yielded  on  its  explosion; 
this  compotmd  contains  an  excess  of  oxygen 
over  the  amoimt  required  for  complete  com- 
bustion, and  yet,  strange  to  say,  owing  to 
the  suddenness  of  its  action,  combustion 
was  far  from  being  perfect 

Another  matter  that  appeals  to  the  gas 
engine  operator  is  the  fact  that  the  heavier 
petroleum  products,  while  costing  less  per 
gallon  than  the  74**  and  76'  grades,  are  actu- 
ally worth  more  for  power  than  their  high 
priced  competitors.  One  engine  operator 
went  so  far  as  to  confide  to  the  writer  that 
he  could  use  50  per  cent  of  kerosene  in  his 
mixture  and  have  no  trouble — his  mixture 
is  heated,  his  air  is  heated  and  he  figures 
on  a  spark  that  can  always  jump  the  gap. 

There  is  one  thing  in  connection  with  the 
above  reaction  formula  that  may  require  a 
word  of  explanation  to  those  not  familiar 
with  chemical  reactions.  It  will  be  noticed 
that  the  equation  shows  that  ioj4  volumes 
enters  into  the  reaction  and  13  vol  tunes  ap- 
pear in  the  products.  The  explanation  is, 
that  in  the  combination  of  gases  either  ?" 
augmentation  or  a  diminution  of  vo' 
may  appear  in  the  final  result 
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ELE(3TRIC 
IGNITION 

^ 

General   Electrical  Principles. 

Electricity  is  a  form  of  energy  that  makes 
itself  manifest  to  the  senses  by  its  mechan- 
ical, thermal  and  chemical  effects.  For  most 
practical  purposes  it  may  be  regarded  as  a 
fluid  that  flows  through  bodies  of  certain 
materials  Called  conductors  as  water  flows 
through  pipes.  Just  the  same  as  water  in 
flowing  through  pipes  encounters  a  frtc- 
tional  resistance,  so  an.  electric  current  in 
flowing  through  a  conductor  encounters  a 
resistance.  The  f  rictional  resistance  of  a  cer- 
tain pipe  to  the  flow  of  water  through  it 
depends  upon  the  length  and  diameter  of 
the  pipe  and  upon  the  relative  smoothness 
of  its  bore.  Similarly,  the  resistance  of  a 
conductor  to  the  flow  of  electricity  through 
it  depends  upon  the  length  and  cross  sec- 
tional area  of  the  conductor  and  upon  the 
material  from  which  the  conductor  is  made. 
The  best  conducting  material  is  the  precious 
metal,  silver.  Copper,  however,  in  its  pure 
state  is  nearly  equally  conductive,  and  is 
the  best  conductor  from  a  commercial  stand- 
point. Iron  offers  about  eight  times  the  re- 
sistance of  copper,  and  is  used  to  some 
extent  in  practice  where  the  greater  bulk 
of  the  conductor  is  of  no  consequence  and 
the  greater  tensile  strength  of  iron  is  an 
advantage,  as  in  telephone  and  telegraph 
lines.  The  conductivity  of  a  material  is  the 
inverse  of  its  resistivity;  that  is,  if  a  mate- 
rial has  a  high  conductivity,  it  has  a  low 
resistivity,  and  vice  versa. 

All  materials  conduct  electricity  to  some 
extent,  and  all  are,  therefore,  conductors  in 
one  sense.  However,  some  are  such  poor 
conductors  that  their  conducting  power  is 
entirely  negligible  for  all  practical  purposes. 
These  very  poor  conductors,  which  are  of 
as  great  importance  in  the  industrial  appli- 
cation of  electricty  as  the  very  good  con- 
ductors, are  called  insulators.  Among  the 
best  insulating  materials  are  glass,  porcelain, 
hard  rubber,  ebonite,  mica  and  silk. 

In  the  present  articles  electrical  phenom- 
ena will  be  explained  by  hydraulic  phenom- 
ena— that  is,  phenomena  of  flowing  water — 
which  are  familiar  to  everyone.  Almost 
every  electrical  phenomenon  can  be  thus 
explained  in  simple  language  easily  compre- 
hended by  the  lay  mind. 

Water  flows  under  the  influence  of  the 
force  of  gravity  from  a  higher  point  to  a 
lower,  provided  there  is  an  unobstructed 
path  for  the  flow  between  these  two  points. 
The  flow  is  then  said  to  be  due  to  a  differ- 
ence of  level  between  the  two  points.  Sim- 
ilarly, an  electric  flow  or  current  in  a  con- 
ductor is  due  to  a  difference  of  electrical 
level  or  a  difference  of  potential,  as  it  is 
known  technically.  In  nature  water  is  con- 
tinually raised  by  the  process  of  evapora- 
tion, and  in  a  similar  manner  high  electrical 
potentials  are  occasionally  created  by  mete- 
orological processes.     In  practice,  however, 


if  we  want  water  at  a  high  level  in  order 
to  create  a  flow,  we  usually  find  it  neces- 
sary to  raise  it  there  by  means  of  a  pump. 
Similarly,  if  we  desire  to  produce  a  high 
electrical  potential  in  order  to  obtain  an 
electrical  current,  we  must  make  use  of  an 
apparatus  capable  of  creating  a  difference 
of  potential.  Such  an  apparatus  is  ordinar- 
ily called  a  source  of  electromotive  force. 
The  terms  "difference  of  potential"  and 
"electromotive  force"  are  almost  synony- 
mous. They  bear  to  each  other  about  the 
same  relation  as  "difference  of  level"  and 
"pressure"  in  hydraulics.  As  is  well  known, 
a  certain  difference  in  water  level  corre- 
sponds to  a  certain  definite  pressure  per 
square  inch,  so  that  for  many  purposes  "dif- 
ference of  level"  expresses  the  same  thing 
as  "pressure  per  square  inch,"  although 
fundamentally  these  terms  express  different 
things.  This  difference  between  the  two 
electrical  terms  is  particularly  to  be  noted: 
If  there  is  simply  a  difference  of  potential 
between  two  points,  this  is  wiped  out  aa 
soon  as  the  points  are  connected  by  a  con- 
ductor; but  if  there  is  an  electromotive 
force  active  between  them,  the  difference 
of  potential  will  be  maintained  between  the 
points,  even  if  they  be  connected  by  a  con- 
ductor. 

The  two  factors  which  control  all  hydrau- 
lic phenomena  are  the  pressure  of  flow  and 
the  rate  of  flow.  In  a  waterfall,  for  in- 
stance, the  power  depends  upon  the  number 
of  feet  of  fall  and  also  upon  the  number  of 
gallons  or  tons  of  water  per  minute  passing 
through  the  fall.  Similarly  the  power  in 
an  electric  circuit  depends  upon  the  pressure 
(electromotive  force)  and  on  the  rate  of 
flow  (current)  in  the  circuit.  In  order  that 
an  electric  current  can  flow  at  all  these  two 
conditions  must  be  fulfilled :  ( i )  there  must 
be  a  complete  or  closed  circuit  of  conduct- 
ing material;  (2)  a  source  of  electromo- 
tive force  must  be  incorporated  in  this  cir- 
cuit. 

Electricians  generally  distinguish  between 
static  electricity  and  current  electricity. 
There  is  in  reality  only  one  kind  of  electric- 
ity, the  distinction  being  based  upon  the 
fact  that  phenomena  in  which  extremely 
high  electric  pressures  and  very  small  quan- 
tities of  electricity  are  involved  are  rather 
different  in  their  manifestations  from  those 
ill  which  both  the  pressure  and  the  current 
are  of  normal  value.  Electrostatic  effects 
are  really  effects  of  extremely  high  electrical 
pressures.  As  the  quantities  of  electricity 
involved  in  electrostatic  phenomena  are  ex- 
tremely small,  the  power  involved  is  small, 
and  these  phenomena  can  be  produced  by 
means  of  frictional  electric  machines  and 
induction  machines  as  used  by  physicians 
and  for  experimental  work,  these  machines 
being  generally  turned  by  hand.  Sparks 
produced  by  such  frictional  machines  were 
used  for  ignition  by  some  of  the  early  gas 
engine  experimenters,  but  as  these  machines 
are  not  now  used  for  this  purpose,  we  need 
not  consider  them  any  further. 

Every  conductor  has  a  certain  capacity 
for  storing  electricity,  as  every  vessel  has  a 


certain  capacity  for  storing  a  \'j^ 
electrical  capacity  of  a  conductor,  bi 
does  not  depend  upon  its  cubical  ^ 
but  upon  its  surface  area.  The  2ax 
electric  charge  that  can  be  stored  la 
tain  conductor  depends  also  upon  ^ 
sure  at  which  the  charge  is  supp"  e. 
conductor  and  upon  the  surroundiu^ 
conductor.  When  it  is  desired  to 
comparatively  large  charge— such  1 
for  instance,  as  is  involved  in  t£.\ 
spark — use  is  made  of  what  is  kiK'ii 
electric  condenser.  A  condenser  r 
plest  form  consists  of  two  thin  sj! 
conducting  material  separated  eiue 
thin  layer  of  air  or  of  some  otlier  m 
material.  The  capacity  of  such  a  cc- 
depends  upon  the  surface  area  of  i^. 
on  their  distance  apart  (the  cIo«r'; 
they  are  the  greater  the  capacit}  ; 
the  nature  of  the  separating  matcn^ 
is  called  the  dielectric.  Among  u 
dielectrics  are  mica,  glass  and  '\ 
Commercial  condensers  are  buJt  \\ 
large  number  of  sheets  of  cooduui 
terial  (usually  tin  foil)  separatcti  ; 
the  other  by  a  sheet  of  insulating  r. 
(usually paraffined  paper)  ,altcmatiT. 
of  conducting  material  being  conrc 
gether  to  the  same  terminal  post  of :  ^ 
denser,  so  that  all  the  even  sheets  /: 
nected  to  one  terminal  post  and  tL  : 
ones  to  the  other.  The  capacity  0:  ■ 
condenser  is  proportional  to  the  mc 
plates.  If  the  two  terminals  of  sicl  \ 
denser  are  connected  to  the  two  •  t 
of  a  source  of  electromotive  force.  ^  i 
flows  into  the  condenser,  the  araor: 
charge  being  directly  proportionsJ 
pressure  of  the  source  of  elecir: 
force  and  to  the  capacity  of  th; 
denser.  When  the  source  of  electr- 
force  is  disconnected  from  the  cor. 
the  charge  remains  in  the  condensr^ 
the  pressure  of  charge  was  sufficier." 
by  connecting  a  conductor  to  one ' ' 
of  the  condenser  and  bringing  its  tt 
near  the  other  terminal  of  the  con^^c 
spark  will  pass  at  this  gap  and  thec' 
will  be  discharged.  Detailed  descnF 
condensers  will  be  given  later  on. 


Care  of  Universal  Joints. 

The  propeller  shaft  joints,  m  ■ ' 
many  cases,  do  not  receive  the  '^■^■ 
attention  due  to  them  at  the  hand^  ' 
responsible  for  the  good  running  "i 
The  universal  joints  get  a  fa'  ' 
amount  of  work  to  do  than  they  ^' 
erally  credited  with,  and  owing  i' 
generally  inaccessible  position  the;.  " 
but  little  attention.  The  chief  poi"' 
keep  the  joints  well  lubricated  'i- 
from  grit  and  dirt,  which  is  so  di^ 
to  their  long  life  and  sweet  'fso^'^'-' 
simple  way  of  accomplishing  ho^ ' 
is  to  encase  the  joints  in  a  flexible  f 
covering  filled  with  grease.  Such  s 
ing  is  easily  made,  and  its  shape  isc^ 
certained  by  cutting  a  pattern  in  T^^ 
cloth,  as  may  be  most  convenient 
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Automobile  Taxation  for  Road 
Maintenance. 

A  determined  effort  to  impose  a  special 
heavy  tax  on  automobiles  is  being  made  by 
Senator  UHommedieu,  of  New  York. 
After  the  defeat  of  the  bill  introduced  by 
him  late  last  year,  which  provided  for  a  tax 
on  automobiles  of  $1  per  horse  power,  he 
has  reintroduced  it  again  this  season,  with 
the  change  that  the  amount  of  the  tax  is  to 
be  based  upon  the  weight  of  the  cars.  The 
Senator  explains  that  the  object  in  impos- 
ing this  tax  is  to  raise  funds  for  maintain- 
ing the  good  roads  of  the  State.  He  figures 
that  with  the  number  of  cars  now  in  use  in 
the  State,  as  shown  by  the  registration  lists, 
and  the  proposed  tax  rate,  enough  money 
could  be  raised  to  keep  the  system  of  good 
roads  which  the  State  will  possess  at  the 
end  of  this  year  in  perfect  repair  without 
placing  any  burden  on  counties — ^in  other 
words,  on  the  general  taxpayer.  Hence, 
the  automobile  tax  would  be  of  benefit  to 
the  general  public 

The  so  called  public  roads  have  always 
been  regarded  as  a  general  public  utility, 
and  the  funds  for  their  construction  and 
maintenance  have  been  raised  by  general 
public  taxation.  All  make  use  of  the  roads 
at  some  time  or  other,  all  are  free  to  use 
them,  and  those  who  do  not  have  much  oc- 
casion to  personally  travel  on  the  highways 
often  largely  benefit  indirectly  by  their  ex- 
istence. There  is  absolutely  no  reason  why 
the  cost  of  maintenance  of  the  roads  should 
not  be  defrayed  in  the  same  manner  as  the 
cost  of  their  construction,  and  the  present 
method  of  raising  the  funds  for  road  build- 
ing gives,  therefore,  an  indication  how  the 
money  necessary  for  the  road  maintenance 
should  be  obtained. 

At  any  rate,  if  it  is  decided  to  raise  the 
funds  by  special  taxation,  it  would  only  be 
fair  to  impose  a  special  tax  upon  all  classes 
of  road  users,  in  proportion  to  the  destruc- 
tive effect  upon  the  roads  of  the  means  of 


locomotion  employed  by  them.  That  the 
automobile  has  arrived  upon  the  scene  last 
is  no  reason  for  singling  it  out  to  bear  the 
burden  of  road  maintenance,  for  it  has  re- 
peatedly been  held  by  the  highest  author- 
ities that  it  has  as  much  right  to  the  use  of 
the  highways  as  any  of  the  older  means  of 
road  travel.  Neither  can  it  be  claimed  that 
the  State  is  building  its  improved  high- 
ways specially  for  the  convenience  of  auto- 
mobilists,  as  the  foremost  consideration 
which  led  to  the  adoption  of  the  Higbie- 
Armstrong  Good  Roads  law  was  the  value 
of  a  system  of  improved  highways  to  the 
farming  community. 

Leaving  entirely  aside  the  very  harmful 
effect  of  such  a  tax  upon  a  young  and 
growing  industry,  the  special  automobile 
tax  proposed  in  the  UHommedieu  bill 
would  simply  be  an  injustice  to  or  a  dis- 
crimination against  automobilists.  At  pres- 
ent no  special  taxes  are  levied  upon  auto- 
mobilists in  any  of  the  principal  countries 
of  Europe  with  the  exception  of  France, 
and  the  United  States  has  no  reason  to 
take  an  example  from  France  in  matters  of 
taxation,  as  this  country  is  not  burdened 
with  the  same  enormous  national  debt, 
large  standing  army  and  bureaucratic  sys- 
tem of  government  It  is  therefore  to  be 
hoped  that  the  revised  L'Hommedieu  bill 
will  meet  with  the  same  fate  as  its  author's 
first  attempt. 


The  Multiple  Jet  Carburetor. 

While  the  familiar  single  jet,  constant 
level  vaporizer,  with  automatic  air  supply, 
has  proved  a  fairly  successful  solution  of 
the  carburation  problem,  in  connection  with 
vehicle  engines  not  requiring  an  extreme 
range  in  the  rate  of  fuel  supply  at  constant 
quality,  engineers  have  realized,  for  some 
time  past,  its  inadequacy  to  meet  the  eno' 
mously  variable  demands  of  very  large  n 
tors  which  are  required  to  operate  both 
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cxtTtmcly  high  speeds  and  at  excessively 
low  rates  of  rotation  under  throttle  control. 
The  causes  of  the  difficulties  experienced, 
under  these  taiter  arduous  conditions,  are 
nxoit  lucidly  explained  in  articles  in  the 
recent  Engineering  Number.  By  the  em- 
pJoytnent  of  multiple  spraying  jets,  the  num- 
ber of  which  in  action,  is  progressively  in- 
creased with  the  augmented  demand  for 
fuel,  in  coniiection  with  a  properly  consti- 
tute throttle  and  auxiliary  air  supply  sys- 
Hsm*  a  sol  u  I  ion  of  the  difficult  problem  pre- 
sented may  doubtless  be  attained,  although 
it  is  admitted  that  the  solution  is  only  an 
approximate  ore.  There  will,  no  doubt,  be 
much  heard  of  mukipic  jet  carburetors  in 
the  near  future. 

As  to  whether  the  practice  of  employing 
a  multiplicUy  of  spraying  jets,  with  their 
attendant  complex ityr  furnishes  an  ultimate 
solution  of  the  carbiiration  problem  for  mo- 
tors of  which  an  extremely  wide  range  of 
performance  is  dematided,  may  well  be  open 
to  question.  It  certainly  seems  a  very  la- 
bored sohition  of  the  problem,  involving  as 
it  does  a  very  material  multiplication  of 
parts  and  very  careful  mutual  adjustments 
between  them.  While  it  may  perchance  be 
found  to  finally  dispose  of  the  difficulties 
which  it  is  designed  to  meet,  it  presents 
more  the  aspect  of  a  rather  clumsy  expedi- 
ent, the  resort  to  which  may  tend  to  show 
that  the  principles  involved  in  the  flow  of 
ga;se5  and  liquids  as  involved  in  the  pro- 
duction of  vapor  mixtures  are  as  yet  too 
imperfectly  understood  to  allow  of  their 
being  turned  to  the  desired  use  in.  the  most 
efficient  manner.  Speaking  generally  the 
ultimate  development  of  a  device  is  seldom 
found  m  a  multiplication  of  parts  having 
complicated  mutual  relations,  as  here  ex- 
emplified, although  such  a  phase  may  form 
an  intermediate  stage  of  progress.  Practi- 
cal per  feet  lull  of  a  device  is  more  often  at- 
taijjed  with  :simplt:  dements,  perfectly  adapt- 
ed in  form  and  function  to  allow  of  the 
aciion  of  nntural  principles,  the  existence  of 
and  practical  import  of  which  are  at  first 
unknown  or  disregarded.  The  laws  gov- 
erning gaj  and  vapor  flow,  the  passage  of 
lifjuids  through  contracted  orifices  and  other 
pheuomena  whicli  may  conceivably  have 
beariuRs  ujjon  the  carburation  problem, 
havT  not  hcea  investigated  to  the  limit. 
There  hav«2  ulnavly  Ikcen  brought  to  light, 
llirouKh  ujvestigatiou,  certain  actions  which 

^V  l>e  fruitful  in  leading  to  true  carbu- 
ity.  (.ijrabined  with  a  high 
ly  of  elements,  and  further 
^ry  possibly  lead  to  the 


discovery  of  others.  It  is  believed  that  a 
thorough  investigation  of  the  scientific  prin- 
ciples involved  is  more  likely  to  prove  of 
value  than  labor  spent  upon  clever  mechan- 
ical arrangements  made  more  or  less  in  the 
dark  and  involving  a  high  degree  of  com- 
plexity. 

The  inventor  is  too  often  compelled, 
through  ignorance,  to  make  the  tradition- 
al tour  "'round  Robin  Hood's  barn"  in 
order  to  reach  his  goal. 

It  is  safe  to  say  that  the  progress  of  the 
multiple  jet  idea,  though  not,  perhaps,  of 
extremely  vital  concern  to  the  average  mo- 
tor car  user,  will  be  watched  with  great  in- 
terest by  all  connected  with  the  industry, 
and  it  may  at  least  be  hoped  that  it  may 
call  attention  to  the  shortcomings  of  ordi- 
nary carburating  devices  and  hasten  their 
correction. 


Decrease  of  Electric  Vehicle  Mile- 
age by  Stops. 

The  stopping  and  starting  of  a  motor  car 
involves  a  loss  of  energy,  because  in  stop- 
ping some  of  the  stored  up  energy  is  ab- 
sorbed by  the  brakes,  and  in  starting  the 
same  amount  of  energy  must  be  stored  in 
the  vehicle  again  to  accelerate  it  to  its  full 
speed.  It  is  chiefly  for  this  reason  that 
trolley  motormen  try  to  avoid  all  unneces- 
sary stops,  and  in  slowing  down  to  pick  up 
one  or  two  passengers  of  sufficient  agility 
seldom  bring  the  car  to  a  complete  halt. 
With  a  storage  battery  propelled  vehicle  the 
loss  of  energy  in  stopping  and  starting  is 
even  greater  proportionally,  for  the  reason 
that  in,  accelerating  the  car  the  motors  are 
usually  worked  far  beyond  their  normal 
load,  and  the  rate  of  discharge  of  the  bat- 
teries is  equally  increased  beyond  the  nor- 
mal. Some  interesting  calculations  on  the 
reduction  in  the  mileage  of  a  car  by  stops 
are  given  by  Frank  B.  Rae  in  a  recent  arti- 
cle in  the  Electrical  World.  The  calcula- 
tions are  based  upon  torque  curves  pub- 
lished by  a  large  manufacturer  of  electric 
vehicle  motors  and  upon  assumed  data  of 
speed  and  traction  resistance.  Mr.  Rae  car- 
ries his  calculations  through  for  a  truck  of 
standard  construction,  of  4  tons  weight  aiKi 
5  tons  load  capacity,  which  has  a  rated  speed 
of  6  miles  per  hour,  reaching  the  following 
conclusion:  "The  watt  hour  per  ton  mile" 
rate  varies  34  per  cent,  from  no  stop  to  four 
stops  per  1,000  feet,  and  the  decrease  in  the 
mileage  of  the  truck  is  over  24  per  cent. 
It  is  to  be  noted  that  the  watt  hours  per 
ton  mile  in  the  calculations  are  based  upon 
a  resistance  to  traction  of  30  pounds  per 


ton.  This  is  evidently  too  low  fo 
conditions,  and  the  vehicle  mileaj 
based  upon  this  value  will  be  too  hi 
the  rate  and  the  mileage,  howevc 
found  to  vary  for  the  stops  made,  i 
imately  the  percentage  given." 

These  figures  show  the  advanta^ 
ping  the  vehicle  as  little  as  possibl 
of  traveling  on  the  momentum  ( 
after  the  current  is  cut  off  prior 
A  skillful  driver  may  evidently  j 
siderably  greater  mileage  with  the 
especially  in  dense  traffic  Tb 
speed  is,  of  course,  slightly  reduce 
ning  the  car  out,"  as  compared 
ping  on  the  brakes,  but  hardly  1 
to  make  up  for  the  current  ecoi 
the  saving  in  current  is  the  more 
when  a  route  nearly  equal  to  th 
pacity  of  the  battery  must  be  co 
is  consequently  advisable  to  give  t 
of  electric  vehicles  full  instruct! 
what  they  must  do  under  differ 
tions  in  order  to  get  the  greate 
out  of  their  vehicles,  just  as 
motormen  are  usually  instructed. 


Elementary  Articles  on  I 

In  the  present  issue  we  begin  ; 
articles  on  the  subject  of  electri 
It  is  intended  to  explain  the  fu 
principles  of  electricity  and  maj 
simple  language,  and  to  develop  1 
with  reference  to  the  application  < 
ity  in  gasoline  engine  ignition, 
many  text  books  on  the  theory  of 
are  to  be  had,  but  most  of  the 
much  matter  that  is  not  pertin< 
subject  of  ignition,  and  are  therci 
suited  to  the  average  motorist's 
need  hardly  be  pointed  out  that  i 
system  is  a  very  important  poi 
car's  mechanism,  and  a  thorou 
standing  of  its  principles  is  almo: 
to  the  successful  operation  of  a 
bile.  Now,  not  only  is  the  ignj 
responsible  for  a  very  large  per 
the  mishaps  to  gasoline  automi 
the  average  user  is  less  familiai 
laws  governing  its  action  than  \ 
for  instance,  which  affect  the  \^ 
of  gasoline,  the  lubrication,  etc 
no  reason,  however,  why  the  ai 
should  look  upon  the  electric  ig 
tem  as  a  mysterious  apparatus  tt 
of  which  is  understood  only  by  < 
the  few  simple  laws  and  pnn^ 
must  be  known  to  understand  its 
easily  learned. 

In   explaining   the  principles  ' 
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lomena,  hydraulic  analogies  will  be 
e  use  of,  as  the  phenomena  of  flowing 
rr  are  familiar  to  almost  everyone.  Af- 
ihe  fundamental  principles  have  been 
ained,  the  construction  and  method  of 
ation  of  each  separate  device  used  for 
ric  ignition  will  be  described,  and  final- 
:»me  typical  actual  ignition  systems  and 


Kerosene  Fuel. 

view  of  the  agitation  at  present  going 
n  favor  of  motor  fuels  of  more  abtm- 

supply  than  gasoline,  it  is    surprising 

not  more  attention  is  given  to  the 
lation  of  kerosene  for  use  in  high 
i    throttling    engines.      Kerosene    has 

successfully  nsed  for  years  in  sta- 
iry  explosion  motors  governed  on  the 
md  miss  principle,  and  although  con- 
able  difficulties  are  encountered  when 
attempted  to  use  this  fuel  in  throttling 
les,  they  are  by  no  means  insurmount- 

It  need  only  be  pointed  out  that  some 

years  back  the  explosion  engine  gen- 
r'  was  regarded  as  necessarily  an  in- 
)le.  one  speed  engine,  and  that  remark- 
progress  has  since  been  made  in  ren- 
g  gasoline  engines  flexible  as  to  power 
speed, 
comparison  with  alcohol,  which  seems 

to  be  monopolizing  the   attention  of 

endeavoring  to  find  a  suitable  substi- 
for  gasoline,  kerosene  has  the  advan- 
that  it  gives  greater  power  in*  a  motor 
ven  dimensions,  and  does  not  tend  to 
de  the  cylinders  and  valves  under  any 
tions.  Kerosene  is  at  present  obtain- 
at   even    the    smallest   country   store, 

supply  stations  for  denatured  alcohol 
elatively  few.  The  only  valid  objec- 
to  kerosene  is  that  it  is  less  cleanly 
gasoline,  as  any  spillings  and  leakings 
not  c\-aporate  immediately,  as  in  the 
of  gasoline,  but  will  expand  over  the 
:e  of  the  parts  and  accumulate  dust, 
objection  will  become  less  important, 
k-er,  as  automobiles  pass  from  the 
of  luxurious  pleasure  vehicles  to  that 
cryday  utility  conveyances,  and  also 
signers  learn  to  provide  better  pro- 
n  for  the  working  parts  against  dust, 
no  re  ready  access  to  these  parts  for 
ng.  Owing  to  this  very  feature  of 
of  cleanliness  it  would  be  practically 
iss   imder   present  conditions   to    at- 

to  adapt  kerosene  fuel  to  high  class 
ire  cars,  and  the  problem  of  the  kero- 
carburetor  may  be  considered  to  be 
I  with  the  general  problem  of  the  com- 


mercial automobile.  It  is,  of  course,  very 
well  to  make  every  effort  to  get  the  tax 
removed  from  alcohol  for  industrial  pur- 
poses, and  study  the  most  favorable  condi- 
tions for  the  use  of  this  fuel  in  explosion 
engines,  but  it  would  be  a  mistake  to 
neglect  the  kerosene  engine  on  this  account. 
There  are  at  present  a  large  nimiber  of 
kerosene  engines  in  actual  use  in*  this  coun- 
try, which  cannot  be  said  of  alcohol  en- 
gines. Moreover,  the  alcohol  engine  must 
be  constructed  specially,  requiring  to  be 
operated  at  very  high  compression,  while 
any  gasoline  engine  will  run  on  kerosene 
if  it  is  fitted  with  a  proper  type  of  carbu- 
retor. 


Cork  Inserts  for  Frictional  Devices 
on  Automobiles. 

For  some  time  past  there  has  been  in 
use  for  driving  mill  machinery,  and  for 
other  ^purposes,  a  form  of  clutch  consisting 
of  two  engaging  metallic  members,  the  sur- 
face of  one  of  which  is  studded  with  in- 
serts of  cork  forced,  under  pressure,  into 
holes  drilled  in  the  metal  and  held  therein 
by  their  expansion.  The  same  expedient 
of  inserting  bodies  of  cork  in  the  metal  of 
pulley  faces  has  been  resorted  to  in  order  to 
reduce  the  slip  of  the  driving  belt,  and 
brake  shoes  fitted  with  these  cork  inserts 
have  also  been  applied  to  rail  cars. 

Quite  recently  several  automobile  manu- 
facturers have  adopted  the  cork  insert  in 
their  clutches,  with  results  which  are  re- 
ported to  be  of  interest  to  the  industry. 
Owing  to  its  almost  amorphous  structure, 
its  toughness  and  resiliency,  cork  is  a  mate- 
rial which,  as  is  well  known,  will  withstand 
an  enormous  amount  of  hard  usage  and 
suffer  very  little  from  the  treatment.  Its 
coefficient  of  friction  in  contact  with  metal 
is  quite  high,  and  it  possesses  the  valuable 
property  of  not  absorbing  water  or  oil. 

In  clutches  of  the  multiple,  metallic  disc 
type  the  cork  inserts  have  been  applied  to 
alternate  plates,  holes  drilled  in  the  metal  of 
the  plate  being  filled  with  the  cork,  under 
powerful  pressure.  It  is  claimed  that  a 
clutch  so  constructed  picks  up  the  load  very 
gradually  by  the  frictional  action^  of  the 
inserts  upon  the  surfaces  of  the  opposing 
sets  of  plates.  As  the  plates  are  forced  to- 
gether, the  cork  fillings  are  gradually  com- 
pressed, and  the  load  is  gradually  taken  up, 
so  that  when  the  plates  come  into  full  con- 
tact there  is  a  very  slight  amount  of  slip- 
ping between  the  metallic  surfaces  and  (it 
is  claimed)  very  little  wear,  even  though 
lubrication  be  very  sparingly  supplied. 


Clutches  of  the  leather  lined,  conical  type 
are  especially  objected  to,  on  account  of 
the  suddenness  and  violence  with  which 
they  too  often  engage.  The  use  of  flat 
springs  inserted  under  the  leather  and  some 
other  devices  are  resorted  to  in  order  to 
cause  the  band,  at  first,  to  engage  at  a  few 
points  only  and  thus  take  up  the  load  more 
gently.  Cork  inserts,  set  into  the  face  of 
the  male  clutch  member,  are  proposed  as  a 
substitute  for  the  leather  band,  with  its  un- 
derlying springs.  As  the  clutch  is  thrown 
in,  the  bodies  of  cork  make  a  gradually 
increasing  frictional  contact,  and  are  finally 
compressed  flush  with  the  metal  surface, 
when  the  metallic  surfaces  of  the  clutch 
grip  and- carry  the  full  torque. 

The  physical  properties  of  cork  are,  it 
would  seem,  in  many  respects  most  appro- 
priate for  withstanding  the  demands  of 
clutch  service,  and  its  application  for  this 
purpose  may  well  be  carefully  watched. 

Peculiar  Accident. 

A  peculiar  accident  occurred  in  a  London 
garage  recently,  resulting  in  the  death  of 
William  Edward  Bonner,  42,  a  fitter  in  the 
employ  of  the  Clement  Motor  Company 
(Limited),  of  Leicester  square.  It  was 
given  in  evidence  at  the  coroner's  inquest 
that  while  Bonner  was  repairing  a  car  it 
suddenly  moved  forward  and  knocked  him 
down  an  elevator  shaft,  falling  after  him. 
The  coroner  said  it  was  one  of  those  cases 
which  showed  that  it  was  a  common  sense 
and  prudent  rule  to  lay  down  in  motor  works 
that  under  no  circumstances  must  an  engine 
be  started.  The  car  had  been  described  as 
a  "freak."  Certainly  it  was  very  different 
from  the  ordinary  type  of  motor  car,  and  it 
could  only  be  conjectured  that  Bonner,  cu- 
rious about  the  working  x>i  the  car,  unfor- 
tunately started  it  The  evidence  clearly 
showed  that  there  was  no  culpable  negli- 
gence on  the  part  of  anyone.  The  jury 
returned  a  verdict  of  "accidental  death," 
and  expressed  the  opinion  that  the  Qement 
company  took  all  necessary  care  for  the 
protection  of  their  workmen.  A  similar 
accident  with  an  electric  runabout  occurred 
in  a  New  York  garage  a  few  weeks  ago, 
only  that  the  driver  sat  in  the  car  and, 
being  under  the  impression  that  the  safety 
plug  was  out,  turned  on  the  switch  right  in 
front  of  an  open  elevator  shaft. 


Senator  John  Raines  expressed  tersely 
the  sentiment  of  many  people  in  New 
York  State  when  he  said :  "I  will  not  vote 
to  spend  any  money  on  road  improvement 
under  the  bond  issue  unless  at  the  same 
time  a  statute  is  passed  which  provides  for 
the  instant  care  and  maintenance  of  these 
highways  under  proper  authority  and  con- 
ditions, so  soon  as  they  are  completed  by 
the  State,  and  opened  for  the  traveling 
public' 
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Notes  from  a  Repair  Shop, 

By  O.  V.  H. 

ACCLSSIBILITY    OF    CAM    GEARS. 

I  read  with  much  interest  m  a  recent 
issue  of  The  Horseless  Age  an  editorial  on 
the  resetting  of  valves.  I  could  never  see 
why  the  gears  for  operating  the  valve  cams 
arti  put  in  the  crank  case,  and  prefer  them 
outside  the  crank  case,  but  in  a  separate 
case,  where  they  are  easily  reached  when 
desired  by  removing  a  fevv  cap  screws.  The 
if  cars  carj  run  in  oil  or  thin  grease  in  this 
way,  and  are  easi^ly  accessible.  Wheix  re- 
assembling  an   engiric    we    sometimes    find 


Fig.  I, 
the  marks  on  the  gears  incorrect,  and  where 
the  gears  ar<;  located  in  the  crank  case  it 
h  necessary  to  take  the  case  apart  to  reset 
the  g'Cars,  which  takes  time,  and  time  is 
money  in  a  repair  shop.  Some  engines  have 
llie  bottom  of  the  crank  case  removablCj 
which  makes  the  gear  a  little  easier  to 
reach;  but  usually  the  inlet  and  exhaust 
pipe  are  under  it  so  closely  that  they  have 
lo  be  removed  before  the  bottom  of  the 
Cl&e  will  drop  far  enough  to  let  the  gears 
out  of  mesh. 

Inaccessibihty  is  not  the  only  bad  featttre 
of  gears  in  the  crank  case.  If  one  of  the 
colter  pins  should  break  or  drop  out  of  the 
rods,  it  is  almost  sure  to  get  into  the  gears 
and  perhaps  wreck  the  whole  crank  case 
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This  is  not  a  mere  supposition,  as  I  have 
seen  not  less  than,  three  cases  wrecked  this 
season  on  account  of  broken  pieces  of  cot- 
ter pins  getting  in  the  gears,  and  I  have 
often  found  steel  balls  from  the  check  valve 
on  the  oiler  and  other  bits  of  metal  in 
crank  cases.  If  the  gears  were  located  out- 
side, no  damage  could  be  done  by  such 
pieces  of  metal. 

Another  bad  feature  on  a  double  opposed 
horizontal  engine  is  that  the  half  time  gear 
throws  oil  into  one  cylinder  (the  rear,  if 
the  engine  runs  in  the  same  direction  as  the 
wheels),  which  soon  fouls  the  plug,  unless 
the  crank  case  is  drained  frequently.  On 
an  engine  with  outside  gears  (not  in  the 
crank  case)  the  gears  can  be  shifted  to  any 
position  in  less  than  five  minutes,  while  it 
may  be  a  matter  of  an  hour  or  more  if  they 
are  inside. 

CAM  SHAFT  CONSTRUCTION. 

All  the  valve  mechanism  should  be  ad- 
justable, so  the  travel  and  timing  of  valves 
can  be  kept  the  same  as  when  new.  A  great 
many  makers  are  using  a  drop  forged  cam 
shaft  with  cams  forged  on  the  shaft.  While 
this  will  prevent  cams  from  coming  loose, 
causing  loss  of  power  and  other  derange- 
ments, it  is  a  question  whether  it  is  more 
economical  for  the  user  than  having  the 
cams  keyed  on.  Of  course,  a  solid  cam  shaft 
properly  made  and  hardened  will  stand  a  lot 
of  ordinary  wear,  but  should  one  cam  wear 
it  is  harder  to  repair  than  on  the  built  up 
system;  but  if  repair  parts  were  only  fur- 
nished at  a  reasonable  price  this  would  be 
less  objectionable.  I  never  considered  it 
high  grade  workmanship,  or  rather  design- 
ing, to  pin  cams  to  a  shaft.  It  is  a  cheap 
method  for  the  maker,  but  a  key  properly 
fitted  would  give  better  results. 

I  have  found  more  badly  fitted  keys  in 
automobile  construction  than  any  class 
of  machinery  I  ever  repaired.  Every  maker 
seems  to  have  a  standard  of  his  own  as 
regards  the  sizes  of  shafts,  and  I  frequently 
find  keys  made  so  they  only  touch  the  key- 
way  on  the  sides  and  not  on  top.  A  proper- 
ly fitted  key  should  fill  the  keyway  side- 
wise  (but  not  form  a  driving  fit),  and  the 
top  and  bottom  should  be  fitted  to  a  driving 
fit,  so  the  key  shows  a  bearing  over  its 
whole  length  at  top  and  bottom. 

Valves  are  much  easier  to  get  at  where 
cages  or  false  seats  are  used,  as  they  can 
be  easily  removed  for  inspection  or  re- 
grinding,  which  latter  can  be  done  in  a  vise 
more  quickly  than  on  the  engine.  Perhaps 
a  valve  will  not  cool  as  well  where  cages 
are  used,  but  very  little  trouble  is  experi- 
enced from  this  source,  and  from  my  per- 
sonal experience  I  prefer  the  cage,  as  it 
gives  longer  life  to  the  valve  seats  by  re- 
newal. I  have  known  cylinders  to  be  ren- 
dered useless  by  the  valve  seats  being  worn 
out,  the  walls  of  the  valve  chamber  being 
too  thin  to  allow  threading  to  put  in  new 
seats ;  if  cages  had  been  used  the  life  of  the 
engine  could  have  been  prolonged. 

CYLINDER    CONSTRUCTION. 

I  haye  found  the  cylinder  shown  in  Fig. 
2,  with  head  cast  integral  with  cylinder  and 


Fig.  3. 
brass  or  copper  jacket  shrunk 
convenient  form  of  cylinder,  hot 
maker's  and  the  user's  standp< 
method  reduces  the  loss  from  def 
ings,  gives  imiform  thickness  < 
walls,  as  the  casting  can  be  finish 
before  putting  on  the  jacket,  insi 
expansion,  which  does  not  occui 
valve  chambers  are  cast  on  the  si 
of  the  cylinder.  There  is  no  inl 
work,  and  the  valves  are  entirely 
ed  by  water.  I  find  in  practice  1 
jackets  give  absolutely  no  tro 
leakage  when  properly  shrunk 
manner,  and  water  connection 
trouble  when  the  pad  (see  Fig.  3^ 
on  before  the  jacket  is  put  on,  at 
after  the  shrinking  process.  A 
be  put  on  at  any  ordinary  shop  ii 
ner.  The  valves  are  located  dire 
head,  where  a  more  direct  pass; 
obtained  for  inlet  and  outlet  of  g: 
are  several  advantages  in  having 
in  the  head.  Less  heat  is  impai 
valves,  owing  to  straighter  outlet 
gases;  the  explosion  chamber 
inside  the  cylinder,  so  that  the 
the  moment  of  explosion  occupi< 
ber  of  simple,  symmetrical  form 
not  have  to  pass  through  tortuou 
before  acting  on  the  piston,  ^ 
slight  increase  in  the  power  is  o 

CRANK  SHAFTS. 

The  crank  shaft  of  an  engine 
that  should  receive  especial  care 
tion  and  quality  of  material.  I  w< 
see  a  crank  shaft  too  large  than 
Some  makers  produce  a  fine  a 
and  then  drill  it  so  full  of  hol< 
oiling  system  that  it  almost  ruins 
as  the  shaft  starts  to  crystallize 
hole  and  breaks  (Fig.  4).  A  f « 
crank  costs  quite  a  sum  to  repla 
nothing  else  is  broken,  but  somet 
a  crank  breaks  it  wrecks  a  cylindc 
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or  both.  There  is  no- doubt  that  the 
I  system  is  a  good  one,  as  it  is  an  old 
tried  one,  but  more  metal  should  be 
n  when  such  holes  are  drilled, 
c  oiling  system  on  a  ntunber  of  gaso- 
autos  seems  to  be  neglected,  and  on 
more  than  half  the  oil  is  wasted,  but 
problem,  as  well  as  many  others,  will 
orked  out  The  automatic  oiler  worked 
ank  case  pressure  seems  to  be  the  most 
lar  for  small  vehicles,  but  it  has  some 
tcomings  and  needs  a  great  deal  of 
hing  if  good  service  is  expected. 

ON    TWO    CYCLE    ENGINES. 

le  two  cycle  engine  seems  to  be  having 
innings''  now,  and  seems  to  be  giving 
od  account  of  itself.  A  lot  of  experi- 
:ing  has  been  done  in  the  past  year,  but 
her  any  real  improvement  has  been 
t  remains  to  be  seen.  One  of  the  great- 
lids  in  the  operation  of  a  two  cycle 
ae  is  the  use  of  a  compensating  car- 
tor,  or  one  having  a  poppet  valve  in 
air  inlet.  When  the  old  mixing  valve 
used  it  was  an  easy  matter  to  flood  the 
ne  with  gasoline,  but  with  the  compen- 
tg  carburetor  this  seldom  occurs.  Back 
g:  or  crank  case  explosions  sometimes 


Fig.  s. 
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r  from  bad  mixture  or  too  long  contact 
he  timer,  but  can  be  remedied  to  some 
nt  by  a  gauze  screen  in  the  port  from 
:rank  case  to  the  cylinder.    This  port 
Id  be  readily  accessible  to  allow  the 
m  to  be  cleaned,  a.s  it  will  clog  with  oil 
lubrication  or  with  a  carbon  deposit. 
le  simpler   form   of  two  cycle  engine 
I  crank  case  compression  seems  to  be 
me  most  followed,  and  in  a  great  many 
i  the  main  bearings  have  no  means  of 
itment  Some  attempts  have  been  made, 
tver,  to  provide  adjustable  main  bear- 
to  take  up  wear  and  prevent  crank  case 
igc,  one  construction  being  shown  in 
5.     The  beveled   rings   are  made  of 
Uic  piston  packing.    Another  engine  of 
St  the  same  construction  has  a  special 
ing,  something  like  wicking  with  graph- 
nixed  with  it.    Still  another  is  made 
journals  the  same  as  lathe  spindles  are 
times  made,  with  V  grooves  (Fig.  6) 
t  bearings  and  corresponding  rings  on 
lliaft.    Some  makers  use  a  single  inlet 
fc  single  exhaust  port,  while  others  use 
idiron  port  extending  nearly  halfway 
Bd  the  cylinder  (Fig.  7).    In  a  test  for 
1  there   was   scarcely   any    difference 
in  between  engines  with  the  different 
•  of  ports,  but  on  the  engines  tried  the 
» were  of  equal  width,  and  it  seems  to 


Fig.  6. 

me  that  the  gridiron  port  could  be  made 
much  narrower  and  yet  give  equally  good 
results  as  the  single  port.  A  two  cycle 
engine  seems  to  work  best  when  pulling  a 
load,  and  as  far  as  flexibility  is  concerned 
they  leave  hardly  an3rthing  to  be  desired. 
I  have  watched  the  repair  bills  on  two  cycle 
and  four  cycle  rigs,  the  latter  both  air  and 
water  cooled,  and  the  cost  of  up-keep'  was 
decidedly  less  on  the  two  cycle  than  any 
of  the  others.  The'  gasoline  consumption 
was  a  trifle  greater  than  with  some  of  the 
four  cycle  machines,  but  not  much.  Of 
course,  it  is  hard  to  get  accurate  compari- 
sons, as  the  machines  are  driven  by  different 
operators,  and  it  often  happens  that  of  two 
machines  of  the  same  make,  and  operated 
tmder  the  same  conditions,  one  will  cost 
five  times  as  much  for  repairs,  and  one  may 
use  nearly  a  50  per  cent,  more  fuel  than  the 
other,  owing  to  operation. 

Some  attempts  at  air  cooling  the  two 
c)rclc  engine  have  been  made,  but  even  with 
forced  draught  they  get  pretty  hot.  The 
two  cycle  engine  is  cheaper  to  build,  owing 
to  the  small  number  of  parts  in  its  con- 
struction. Consequently  it  has  also  fewer 
parts  to  wear  out,  and  they  can  be  made 
very  accessible.  I  prefer  the  head  cast  in- 
tegral with  the  cylinder,  and  the  whole 
bolted  to  the  crank  case  with  a  flange,  doing 
away  with  gaskets,  which  invite  leakage. 
Hand  holes  should  be  provided  in  the  crank 
case,  held  on  by  a  single  clamp  and  screw, 
to  allow  access  to  make  rod  adjustments 
readily.  Both  ends  of  the  connecting  rod 
should  be  adjustable,  and  a  socket  wrench 
should  be  provided  for  the  piston  end  of  the 
rod,  which  should  have  self  locking  nuts; 
by  this  I  mean  nuts  that  grip  the  thread 
when  tightened,  as  they  need  no  cotter  pins 
to  hold  them.  It  is^  idiotic  to  make  the 
piston  end  of  a  connecting  rod  adjustable 
in  such  a  way  that  the  piston  must  be  taken 
out  of  the  cylinder  to  make  the  adjustment. 
Many  connecting  rods  are  now  so  made. 
I  was  talking  to  a  customer  one  day  about 
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accessibility,  and  he  said:  "I  don't  care 
whether  the  machinery  on  my  car  is  easy 
to  get  at  or  not,  I  never  work  on  it  myself." 
"Well,"  I  said,  "it  costs  you  just  that  much 
more  for  repair  bills,  doesn't  it?"  "Oh,  I 
never  thotight  much  about  that,  but  I  sup- 
pose it  does."  Strange  a  man  wouldn't 
think  of  such  an  important  item  as  the  cost 
of  an  article,  but  perhaps  fifteen  cents 
doesn't  look  as  big  to  him  as  it  does  to  me. 
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With  a  good  two  cycle  engine,  having  shaft 
drive  with  bevel  gears  and  a  good  transmis- 
sion, one  ought  to  be  able  to  get  a  service- 
able car  at  a  low  price. 

I  believe  that  in  the  near  future  the  auto- 
mobile business  will  be  handled  by  fewer 
agents ;  that  is,  the  large  makers  will  handle 
their  output  themselves  by  establishing 
branch  houses  in  the  principal  cities  and 
having  sub-agents  in  the  smaller  towns.  It 
seems  the  business  could  be  better  handled 
in  this  way,  at  less  expense  to  the  makers, 
consequently  cheaper  to  the  user.  Well 
equipped  repair  shops  could  be  maintained 
for  each  make  of  car,  giving  better  service 
for  less  money  than  when  every  wayside 
bike   repairer   proclaims   himself  a  skilled 
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Fig.  9. 

mechanic  and  proceeds  to  put  automobiles 
out  of  business.  I  have  no  two  cycle  axe 
to  grind  nor  any  other  kind;  what  I  say  is 
based  on  practical  experience,  and  I  have 
no  pet  car — some  are  worse  than  others, 
and  none  of  them  are  ideal. 

FRICTION    DRIVES. 

I  notice  there  seems  to  be  a  tendency  to 
"resurrect"  the  friction  drive.  I  have  used 
friction  drive  for  a  great  many  purposes, 
even  to  driving  the  complete  machinery  in 
a  large  mill  for  wood  working,  and  the  only 
style  we  had  much  trouble  with  was  the 
right  angle  disc  drive  (Fig.  8).  In  the  writ- 
er's opinion  the  principle  is  wrong,  as  th 
discs   are   working  at   variance   with   ea< 
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other,  producing  a  grinding  motion  that 
can't  be  gotten  rid  of,  no  matter  what  ma- 
terial is  used.  Have  tried  iron  and  leather, 
iron  and  wood,  copper  and  rawhide,  alu- 
minum and  paper,  steel  and  paper,  and  vari^ 
ous  other  combinations.  The  paper  and 
aluminum  pulled  the  best,  but  cast  iron  and 
paper  seemed  to  wear  best.  Friction  cones 
work  fairly  well,  but  they  are  too  clumsy 
for  auto  use.  Another  method  that  worked 
fairly  well  is  shown  in  Fig.  9.  The  flywheel 
has  beveled  steps  on  it,  and  the  face  of  the 
friction  wheel  is  beveled  to  match.  This 
gives  good  contact,  but  causes  side  thrust 
the  same  as  with  bevel  gears ;  besides,  it  re- 
quires a  lot  of  movement  to  the  shaft  of 
the  friction  wheel  in  shifting  from  one  cone 
to  another.  Various  other  styles  have  been 
tried,  but  all  have  bad  features  that,  in  the 
writer's  opinion,  make  them  undesirable  for 
auto  driving. 

PLANETARY  GEARS. 

A  properly  constructed  planetary  trans- 
mission gives  good  service  where  the  power 
is  ample  to  require  but  two  forward  speeds, 
but  if  more  than,  two  are  required  it  calls 
for  too  many  gears  in  the  transmission.  An 
internal  gear  will  last  longer  than  one  of 
the  triple  gear  type.  Some  makers  advertise 
"no  internal  gears,"  as  though  these  gears 
were  things  to  be  avoided;  but  I  can  point 
to  a  number  of  the  internal  type  that  have 
outlasted  the  triple  gear  transmissions  two 
to  one.  Triple  gears  would  be  all  right  if 
made  heavy  enough  and  case  hardened,  but 
with  the  small  pinions  usually  used,  and 
these  of  soft  steel,  the  driving  strain  pulls 
the  low  speed  teeth  in  one  direction,  till  in  a 
short  time  they  incline  that  way,  and  the 
reverse  pulls  the  opposite,  and  the  teeth 
in  its  pinion  will  tilt  the  other  way,  with  the 
result  that  the  gear  becomes  noisy.  The 
fault,  of  course,  lies  in  the  fact  that  not 
enough  pinions  are  used,  that  the  face  is 
not  wide  enough  and  the  pitch  not  coarse 
enough.  An  internal  gear  has  more  teeth 
in  mesh  at  once,  hence  gives  more  strength. 
The  planetary  transmissipn  is  perhaps  the 
most  convenient  to  handle,  unless  it  is  ex- 
celled in  this  respect  by  the  individual  clutch 
system.  Some  of  the  latter  type  of  gears 
are  rather  noisy,  however,  though  it  may 
not  be  the  fault  of  the  system.  The  sliding 
gear  is  mostly  used  on  heavy  cars,  but  it 
always  seems  to  me  to  be  an  unmechanical 
thing  at  best. 

Bearines. 

By  Harry  Allen. 
Seeing  so  much  discussion  about  this 
important  subject,  I  would  like  to  say  a 
few  words  upon  it  myself.  It  is  not  so 
very  far  back  that  we  were  using  plain 
bearings  almost  entirely,  while  now  we 
have  principally  roller  and  ball  bearings 
of  greatly  varying  size  and  shape,  each 
kind  having  its  advocates.  No  matter 
what  kind  of  bearing  is  used,  be  it  plain, 
roller  or  ball,  unless  it  is  properly  lubri- 
cated it  must  fail  sooner  or  later.    There- 


fore it  is  essential  that  designers  look 
more  closely  after  this  very  important 
factor;  that  is,  see  that  each  one  of  the 
bearings,  no  matter  where  it  is  located, 
gets  its  proper  share  of  lubricant.  If 
need  be,  use  one  of  the  many  styles  of 
either  mechanical  or  pressure  oilers,  and 
the  life  of  the  machine  will  be  lengthened 
considerably. 

In  designing  either  roller  or  ball  bear- 
ings one  must  take  into  consideration 
two  very  important  factors,  namely,  the 
weight  upon  the  bearing  and  the  revolu- 
tions per  minute  at  which  the  shaft  turns. 
In  roller  bearings  the  rollers  should 
never  come  in  contact  with  a  cast  iron 
or  soft  steel  shaft.  If  either  is  used  bush 
it  with  a  hardened  steel  sleeve,  or,  bet- 
ter still,  use  a  hardened  steel  shaft — it 
pays  in  the  end.  Use  also  a  hardened 
steel  sleeve  over  the  outside  of  the  bear- 
ing, making  it  a  drive  fit.  Theoretically 
a  roller  bearing  should  not  be  as  long  as 
a  plain  bronze  or  babbitt  bearing,  as  the 
roller  takes  up  a  good  deal  of  the  load, 
and,  of  course,  the  length  can  be  short- 
ened. 

Ball  bearings  can  be  put  to  many  uses; 
in  fact,  they  can  be  used  in  every  part  of 
a  car,  as  some  manufacturers  are  now 
using  them  even  on  the  crank  shaft,  and 
a  crank  shaft  in  a  gasoline  engine  cer- 
tainly gets  some  very  hard  knocks.  Ball 
bearings  are  made  in  almost  endless  va- 
rieties, owing  to  the  fact  that  designers 
have  their  own  ideas,  some  saying  two, 
others  three,  and  still  others  four  point 
contact  is  the  right  principle.  Now  a 
two  point  bearing  with  the  cone  consist- 
ing of  a  30  degree  arc  of  a  radius  larger 
than  the  bearing  ball,  and  of  tangents  to 
both  ends  of  this  arc,  is  a  very  good 
bearing.  In  designing  ball  bearings  one 
must  always  provide  a  lock  nut  back  of 
the  cone,  and  the  thread  must  be  cut  so 
that  the  tendency  of  the  ball  cone  will 
be  to  back  off  against  the  nut,  which  is 
there  to  hold  the  cone  in  place.  If  it  is 
not  cut  this  way  the  cone  will  lock  up 
on  the  balls  and  the  bearing  will  become 


locked  so  tight  that  somcthiRg 
give  or  break,  and  such  an  occzn 
especially  if  in  an  automobile  "aw: 
nowhcres,"  will  cause  some  very  ha: 
as  well  as  ruin  the  reputation  of  tlr 
ufacturer. 

I  have  a  very  handy  little  tab!t  i 
saves  a  lot  of  figuring,  etc.,  in  fin-lj 
centres  for  ball  races  and  ctips,  I 
use  of  this  table  the  exact  diazn  1 
circles  passing  through  the  ccntT- 
certain  number  of  balls  may  b*:  : 
and  accurately  obtained.  The  n: 
for  I  inch  balls.  To  find  the  dhz 
for  any  other  size  balls,  mult::;: 
values  in  the  table  by  the  size  - 
ball  required. 

For  example,  say  we  wish  to  L* 
diameter  of   a   circle   passing   thrt>sr 
centres    pf    thirty-six    three-eightt 
balls.     By  reference  to  the  table  -■ 
that   thirty-six  balls   give    a   diar-' 
11.474  inches  with  i  inch  balls,    \\\ 
multiply   this   by   three-eighths    i- 
ball)  and  get  4.303  inches  as  the  . 
ter  of  the  ball  centre  through  :hr- 
three-eighth  inch  balls.     It  is  well 
to    this    two    or    three    thousand:*' 
clearance.    To  get  the  size  of  the^ 
fit  over  these  balls,  add  to  the   '. 
of  the  ball  centre  the  size  of  kz 
plus  a  couple  of  thousandths  of  1:  1 

It  might  be  of  use  to  some  to  kr- 
many  steel  balls  there  are  in  a  poiir 
Standard  Roller  Bearing  Companr  ;^ 
the  following  table: 

Size  of 
Ball.  Decimal. 

1-16    0625  r\ 

3-32    0937 

]4     1250 

5-32     1563 

3-16     1875  ^ 

7-32     2188  I 

li    2500 

9-32    2613 

5-16    3125  J 

11-32    2438  I 

H    3750  : 

7-16    4375 

V2    5000 


Exact  Diameters  of  Circles  Passing  Through   the  Centres  of   Differt^ 
Numbers  of  One  Inch  Balls. 


Number  Diameter  of 

of  Balls.  Ball  Circle. 

4  1-414 

5  1.701 

6  2.000 

7  2.315 

8  2.613 

9  2.923 

10  3.236 

11  3.548 

12  3.864 

13  4.179 

14  4-404 

15  4-8io 

t6  5.125 

17  5.440 

18  5.758 

19  6.075 


Number 
of  Balls. 

20  ... 

21  ... 

22  ... 

23  •    . 

24  ... 

25  ... 

26  ... 

27  .-. 

28  ... 


Diameter  of 
Ball  Circle. 
...  6.394 
. ..  6,710 
.  ..  7.027 
...  7.345 
.  .  .  7.662 
...  7.978 
.  ..  8.296 
...  8.615 
.  ..    8.934 


29  9.249 

30  9.566 

31  9.885 

^2  10.202 

33  10.520 

34  10.838 

35  11.156 


Number 
of  Balls. 

36  ... 

37  ... 

38  ... 

39  -.. 

40  ... 

41  ... 

42  ... 

43  ... 

44  ... 

45  ..- 

46  ... 

47  ... 

48  ... 

49  •. 

50  ... 

51  ... 


1 
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me  Tests  of  Jump  Spark  Coils. 

Two  graduates  in  the  Mechanical  Engi- 
ring  Department  of  the  University  of 
diigan,  W.  C.  Smith  and  J.  H.  Hunt,  for 
ir  thesis  work  made  a  series  of  experi- 
nts  on  jump  spark  coils  for  gas  engine 
ition,  to  determine,  if  possible,  first, 
ether  there  is  an  appreciable  amount  of 
e  required  for  the  action  of  the  coil  and 
rator,  and,  second,  if  there  is  such  a  time 
erval,  how  a  variation  of  the  conditions 
ier  which  the  coils  operate  would  affect 
5  time.  The  experiments  are  described 
the  latest  issue  of  The  Michigan  Technic, 
m  which  the  following  is  taken : 

APPARATUS. 

The  apparatus  was  set  up  as  shown,  Fig. 
The  motor  M,  which  furnished  the  mo- 
n,  was  an   "Apple   Igniter,"   with   rheo- 
t  connected  in  series  with  the  armature  to 
mit  of  speed  variation.    As  a  dynamo  it 
designed  to  give  a  pressure  of  12  volts  at 
00  r.  p.  m.     Used  as  a  shunt  motor,  it 
uld  run  practically  continuously  without 
jrheating  the  field  under  a  pressure  of  16 
Its.     When  about  25  volts  were  applied 
;  field  began  to  heat  and  the  speed  ran 
to  1,900  and  2,000  r.  p.  m.    At  the  end 
a  twenty  minutes'  run  the  field  had  be- 
ne as  hot  as  it  was  considered  safe. 
The   variation    in    speed    of    consecutive 
idings  does  not  necessarily  indicate  that 
t  readings  are  in  error,  since  the  heating 
the  field  coil  increases  its  resistance  and 
luces  the  exciting  current;   so  that  the 
5cd  varies,  decreasing  when  the  machine 
;  been  resting,  and  increasing  when  sev- 
J  readings  are  taken  close  together.   The 
tor  received  its  current  from  the  storage 
tery  S  B,  being  usually  connected  to  four 
Is.    A  double  pole  knife  switch  K  con- 
lied  this  circuit.     Upon  an  extension  of 
motor  shaft  and  rigidly  attached  thereto 
s  a  5  inch  cast  iron  disc  D,  around  whose 
ipher>'  was  placed  a  smoked  paper  strip, 
small  slot,   used   in   connection   with   a 
oden  wedge,  served  to  hold  the  strip  in 
ce  on  the  disc.     In  order  to  close  the 
iiary  circuit  of  the  induction  coil  I  C  at 
crtain  point  in  the  revolution,  there  was 
iched    rigidly    to    the    shaft    a    contact 
ker  C  M,  giving  a  certain  arc  of  contact 
the  same  portion  of  each  revolution.    In 
first  part  of  the  tests,  a  cam  contact 
leer  with  a  contact  arc  of  70  degrees  was 
d,  while  in  the  latter  runs  a  Herz  timer 
or  point)    with   an   arc  of  36  degrees 
/ed  to  close  the  primary  circuit. 
IS  usual,  the  primary  circuit  was  ground- 
on   the   motor.     The   current   may   be 
5cd  from  this  point  through  the  shaft  and 
bet   maker;    through    an    ammeter    A, 
^gh  a  snap  switch  K.  into  a  battery  B 
from  two  to  eight  dry  cells;  from  the 
|er>-  through  the  vibrator  of  the  induc- 
I  coil  I  C  and  its  primary  back  to  the 
nded"  terminal.     A  voltmeter  V  was 
across   the   batteries   as   shown,    in 
to  obtain  readings  of  the  pressure  in 
[primary  coil, 
the  secondary  circuit  of  the  induction 


coil  were  placed  two  gaps,  across  which,  of 
course,  a  spark  leaped  at  each  break  of  the 
primary  circuit.  One  of  these  gaps  G  was 
between  a  movable  steel  point  and  the  disc. 
The  steel  point  was  thrust  through  a  hole 
in  the  end  of  a  rod,  which  in  turn  passed 
through  a  hole  drilled  in  the  top  of  the  post 
P  set  in  front  of  the  disc.  Both  rod  and 
point  were  held  in  place  by  set  screws.  The 
post  was  turned  so  that  by  sliding  the  rod 
back  and  forth  the  point  was  moved  across 
the  face  of  the  disc,  and  in  a  direction 
parallel  to  its  axis.  This  post  was  con- 
nected through  gap  Ga  to  the  high  tension 
terminal  of  the  induction  coil  I  C  and  the 
common  terminal  was  "grounded"  to  the 
motor  frame. 

The  other  gap  Ga  was  between  two  steel 
points  enclosed  in  a  glass  tube.  One  of 
these  points  was  movable,  permitting  varia- 
tion in  the  length  of  the  gap  at  this  point. 
The  gauge  glass  tube  was  closed  at  the  ends 
by  cemented  plugs,  through  which  passed 
the  terminals  of  gap  Gi.  Thus  the  second- 
ary circuit  may  be  traced  from  the  high 
tension  terminal  of  the  coil  through  Gs  to 


Fig.  I. 

the  point  P,  thence  across  the  gap  Gi  to  the 
disc,  and  from  there  to  the  "grounded"  ter- 
minal and  back  to  the  other  terminal  of  the 
secondary  winding. 

A  speed  counter,  several  hundred  strips  of 
paper  for  records,  a  small  lamp  for  smoking 
these  strips,  and  a  bottle  of  shellac  in  al- 
cohol completed  the  apparatus  as  used  in  the 
tests. 

In  order  to  avoid  confusion,  the  coils  used 
will  hereafter  be  designated  as  follows : 

No.  I.  Coil  marked  Nilmelior. 

No.  2.  Old  coil  marked  Oldsmobile. 

No.  3.  New  coil  marked  Oldsmobile. 

No.  4.  Western  Electric  Oldsmobile. 

No.  5.  Cylindrical  coil,  brand  unknown. 

No.  6.  "National"  coil. 

METHOD   OF   OPERATION. 

The  method  of  operation  in  taking  each 
record  was  as  follows :  A  record  was  first 
placed  on  the  disc  (see  Fig.  i),  which  was 
5  inches  in  diameter  and  i  inch  wide.  A 
record  was  a  strip  of  tough  white  paper 
fastened  by  means  of  a  wooden  wedge,  as 
explained  above.  At  the  point  where  the 
spark  leaped  the  gap  first,  and  for  about 


3  or  4  inches  in  the  direction  of  rotation, 
the  paper  was  covered  with  lampblack  by 
holding  it  above  a  smoky  kerosene  flame. 
The  disc  was  then  turned  slowly  by  hand 
in  the  direction  of  rotation  after  closing 
switch  K.  When  the  primary  was  closed  a 
spark  would  leap  the  gaps  Gi  and  Ga,  and  at 
the  point  where  the  spark  in  gap  Gi  struck 
the  disc,  the  carbon  particles  were  thrown 
violently  away,  leaving  a  white  spot,  in  the 
middle  of  which  was  usually  burned  a  small 
hole,  noticeable  only  when  the  record  was 
held  up  to  the  light.  This  spot  showed  the 
angular  position  of  the  shaft  when  contact 
was  first  made,  since  the  rate  of  rotation 
was  so  slow  that  its  effect  may  be  ignored. 
The  primary  circuit  was  opened  at  switch 
Ka  as  soon  as  the  first  sparks  appeared, 
since  otherwise  a  stream  of  sparks  would 
follow  as  long  as  the  circuit  was  closed 
through  the  contact  maker,  and  spoil  the 
portion  needed  for  the  secondary  record. 
The  motor  was  then  set  in  motion  by  clos- 
ing switch  Kj,  and  after  it  had  come  up  to 
speed  the  revolutions  were  taken  for  thirty- 
.second  intervals.  At  this  point  we  may  men- 
tion that  only  a  speed 
counter  requiring 
very  little  power  to 
run  it  v.as  found  ap- 
plicable, because  a 
heav>'  one  would 
seriously  aflFect  the 
speed.  For  about  five 
seconds  in  the  mid- 
dle of  the  time  during  which  speed 
was  taken  the  switch  Ka  was  closed, 
so  that  the  primary  circuit  was  completed 
through  the  contact  maker  once  every  revo- 
lution, and  a  spark  leaped  the  gap  at  least 
once  for  such  contact.  When  the  motor 
was  stopped  it  was  found  that  the  sparks 
had  not  struck  the  disc  at  the  same  point  as 
before,  but  that  there  was  a  space  between 
the  points,  this  space  being  the  distance 
passed  through  by  the  periphery  of  the  disc 
while  the  coil  was  acting.  Thus,  if  the  dis- 
tance between  the  first  spot,  when  turned 
slowly  by  hand,  and  the  one  obtained  when 
the  motor  was  running  at  speed  of  y^2 
r.  p.  m.  be  1.18  inches,  the  time  elapsing  is 

1^18^60  =000615  second, 

732  X  5  '^ 
732x5  ^  being  the  distance  in  inches  trav- 
eled by  the  periphery  per  minute,  and  the 
factor  60  reducing  the  result  to  seconds. 

The  primary  circuit  was  closed  at  the  mid- 
dle of  the  time  speed  was  being  taken, 
because  it  was  found  that  the  speed  varied 
considerably  as  the  temperature  of  its  field 
varied;  and  assuming  that  the  speed  varies 
uniformly,  the  speed  counter  reading  gives 
the  speed  when  the  record  was  taken.  The 
switch  Ka  was  closed  for  four  or  five  sec- 
onds to  permit  the  vibrator  to  get  into  syn- 
chronism with  the  contacts,  the  effect  of 
this  being  explained  below.  Upon  removal 
the  records  were  bathed  in  a  fixing  solution, 
and  allowed  to  dry. 

DISCUSSION  OF  TYPICAL  RECORDS. 

Photograph,   Fig.  2,  shows  seven  t 
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records,  obtained  in  the  manner  explained 
above.  The  strip  marked  "A"  is  record  No. 
203,  and  is  a  part  of  the  test  of  coil  No.  i. 
The  cam  contact  maker  was  used  and  four 
dry  cells  furnished  the  energy.  The  long 
spot  at  the  top  of  the  record  was  obtained 
as  the  disc  was  turned  slowly  by  hand,  and 
the  lower  spot  was  obtained  by  closing  the 
primary  circuit  when  the  motor  had  at- 
tained a  speed  of  1,650  r.  p.  m.  The  dis- 
tance 3.03  inches  was  measured  from  the 
first  hole  through  the  paper  in  the  upper 
spot  to  the  first  hole  in  the  lower  one.  The 
reason  for  assuming  that  this  gives  the 
proper  time  is  that  it  shows  the  best  working 
conditions  of  the  coil,  which  occurs  only 
after  the  vibrator's  motion  becomes  **tumed" 
to  the  impulses  sent  into  the  primary  by  the 
action  of  the  contact  maker.  Generally 
speaking,  the  first  spark  obtained  gives  the 
last  hole  in  the  lower  spot,  and  then  as  the 
vibrator  gets  into  motion  sparks  come  ear- 
lier, imtil  the  best  working  conditions  are 
reached. 

This  fact  is  illustrated  in  strip  C,  which 
was -obtained  during  the  test  of  coil  No.  6. 
In  this  case  the  Herz  timer  was  used,  and 


a  slower  speed  was  necessary  if  any  spark 
was  to  be  obtained.  Beginning  at  the  right 
hand  side  of  the  strip,  records  1,106  to  1,110 
inclusive  are  shown^  When  the  primary 
was  closed  i  second  approximately  (rec- 
ord 1,106)  the  best  time  was  0.00955  sec- 
ond; when  3  seconds,  aooSgp  second; 
when  5  seconds,  0.00856  second;  when  10 
seconds,  0.00813  second;  when  15  seconds, 
0.00677  second.  This  last  record  is  appar- 
ently in  error,  as  a  result  of  some  unknown 
condition.  In  other  cases  where  this  experi- 
ment was  tried  no  appreciable  change  in 
time  was  found  after,  say,  5  seconds.  These 
records  were  obtained  at  a  speed  averaging 
400  r.  p.  m. 

Now,  if  the  contact  maker  shaft  is  rtm- 
ning  at  high  speed,  say,  780,  the  time  that 
the  primary  current  is  closed  has  apparently 
no  effect  on  the  time  elapsing  between  the 
primary  contact  and  the  spark.  This  is 
illustrated  on  record  G,  numbers  1,116  and 
1,120,  inclusive.  Strip  B,  records  861  to  865, 
inclusive,  is  merely  a  typical  record  obtained 
by  using  a  Herz  timer  and  slow  speed,  say 
•600.  Strip  D,  records  921  to  925,  inclusive, 
is  practically  the  same,  except  that  it  exhib- 


its the  peculiarity  of  having  an  occ 
spark  occurring  in  about  90  per  can 
time  required  for  the  average  oat. 

Strip  £,  records  426  to  430,  shows 
apparently  the  coil  gives  two  sparks 
one  contact,  the  time  between  the  k 
second  sparks  being  nearly  the  to 
quired  for  the  first  spark  after  the  p 
circuit  has  been  dosed  by  the  contact 
This  same  action  is  illustrated  on  < 
and  also  on  strip  F,  records  701  to  7 
this  latter  case  (F),  however,  the  ti 
quired  for  the  first  spark  after  coo 
shorter  than  that  between  the  first  £ 
ond  sparks.  The  only  explaoatioD  ii 
difference  in  the  relative  times  of  ti 
sparks  is  in  a  probable  difference 
construction  of  the  vibrators. 

Attention  is  called  to  the  fact  that  i 
No.  4,  used  for  the  strip  F,  was  the  I 
coil  tested,  its  best  record  being  0^ 
onds;  the  best  time  of- coil  No.  i,  s 
other  hand,  was  0.00587,  the  voltagt 
the  same  in  the  two  cases. 

RESULTS. 

Attention  is  called  first  to  the  tr 
the  time  elapsing  as  measured  was  1 
entirely  required  for  the  vibrator  to  ac 
contact  maker  was  placed  as  nearly  a ; 
ble  in  the  position  of  the  break  d 
primary  circuit,  and  by  making  ami  ^ 
ing  the  circuit  a  spark  was  produced ; 
ever,  when  the  circuit  was  dosed,  wi: 
machine  miming,  the  spark  came  appa 
at  the  same  point  as  before. 

It  is  obvious  that  if  there  be  a  4i 
time  required  for  the  spark  toicL^i 
tact  must  come  earlier,  when  the  spfl 
needed  for  ignition  in  a  nmninj  i 
The  Splitdorf  coil  used  on  the  01^ 
runabout  engine  was  timed  in  the  b^ 
ical  laboratory,  and  its  average  cat 
foimd  to  be  about  4.6  thousandths  di 
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Now,  if  the  engine  be  running  at  a 
I  of  644  p.  m.,  the  secondary  shaft  will 
anning  at  a  speed  of  322  p.  m.,  and 
ig  0.0046  second  it  will  turn  through 
igle  of  8.9  degrees,  or  about  9  degrees 
is  required  for  the  coil  to  act  at  this 
1.  Now,  for  a  30  pound  load  on  the 
J,  as  per  test,  a  lead  of  40  degrees  was 

31  degrees  must  therefore  be  due  to 
ime  it  takes  for  ignition,  and  also  to 
act  that  the  exploding  gases  must  have 
ihioning  effect  upon  the  inertia  of  the 
rocating  parts.  For  heavier  loads,  say 
)unds,  at  the  same  speed,  more  of  the 
ia  of  the  parts  is  taken  up  by  the  load, 
ss  lead  is  used,  in  this  case  only  20 
!es,  which  allows  11  degrees  for  igni- 
and  cushion  effect 

len  the  applied  voltage  was  varied,  the 
ts  are  best  seen  by  consulting  the  curves 
•"ig.  4).  For  every  coil  (No.  i  possibly 
)ted)  increasing  the  voltage  appears  to 
en  the  tipie  considerably,  although  coils 
i  5  are  much  less  affected  by  voltage 
tion  than  2  and  4. 

ere  was  a  certain  minimum  amount  of 
;y  necessary  to  obtain  a  spark  in  the 
idary  circuit.  The  power  consumed  for 
Mo.  4  was  computed,  and  it  was  found 
although  the  power  fell  off  as  the  volt- 
was  decreased,  the  current  increased 
tly  as  the  voltage  fell,  so  that  the  power 
not  fall  off  as  the  square  of  the  voltage, 
ould  occur  in  an  ordinary  circuit  of 

resistance. 

:ause  of  the  effect  of  the  self  induction 
le  primary  circuit  at  high  speed   the 

quantity  of  electricity  will  not  get 
igh  the  contact  maker,  although  the 
it  is,  of  course,  closed  for  the  same 
tent,  of  the  time  as  at  a  lower  speed; 
s  not  closed  for  so  long  a  time  at  any 
rontact;  and  if  this  current  is  so  small 
insufficient  power  is  taken  by  the  coil, 
econdary  spark  is  obtained,  although 
nbrator  may  be  working  well.  Thus 
the  Herz  timer  the  speeds  could  not  be 
y  so  high  as  with  the  cam  contact 
r,  the  arcs  being  36  degrees  and  70 
;es,  respectively. 

len  the  adjustment  of  the  vibrator  was 
d   (see  Fig.  3)   it  was  found  that  the 

current  taken  when  the  primary  cir- 

ivas  closed  continuously  the  larger  the 

That   is,   when   the  larger  currents 

used,  the  vibrators  seemed  to  stick, 
ilthough  the  coils  gave  powerful  sparks 
he  greater  currents  when  the  machine 
not  running,  when  running  the  action 
not  nearly  as  good  as  when  the  vibra- 
as  adjusted  to  take  the  smaller  currents, 
as  also  noticed  that  the  current  when 
ing  did  not  increase  in  the  same  pro- 
3n  as  did  the  current  when  the  ma- 
was  still.  Both  dry  cells  and  storage 
ries  were  used  on  coils  during  this  test, 
articular  difference  in  the  action  being 
vered. 

e  value  of  the  current  given  is  the 
ng  of  the  ammeter  in  the  primary  cir- 
and  is  a  sort  of  an  average  of  the  vary- 
values   of   the   current,    v/hich   pulsate 


from  a  zero  to  a  maximum.  As  seen  in  Fig. 
5,  varying  the  gap  has  apparently  no  appre- 
ciable effect  on  the  time.  Theoretically,  a 
stronger  field  would  need  to  be  built  up  and 
more  time  required,  but  this  difference  is  so 
small  that  we  failed  to  detect  it. 

In  a  gas  engine  the  mixture  is  under  com- 
pression at  the  time  the  spark  is  passed,  and 
it  was  thought  advisable  to  try  the  effect  of 
pressure  on  the  time.  As  seen  in  Fig  6,  and 
as  might  be  expected  from  the  results  ob- 
tained on  varying  gap,  pressure  variation 
did  not  affect  the  time. 

From  the  above  mentioned  results  it  is 
seen  that  any  condition  affecting  the  primary 
circuit  will  affect  the  action  of  the  vibrating 
apparatus,  and  therefore  the  time;  while, 
on  the  other  hand,  any  change  of  the  condi- 
tions in  the  secondary  circuit,  which  cannot 
affect  the  vibrator,  does  not  appreciably  af- 
fect the  time. 


could  possibly  store  in  their  limited  space 
busy  all  the  time,  and  that  they  had  con- 
sequently no  intention  of  engaging  in  a 
public  service  enterprise.  But  if  a  re- 
quest should  happen  to  come  in  from 
someone  in  the  immediate  neighborhood, 
and  a  vehicle  be  in  and  not  on  order  by 
one  of  their  own  guests,  they  would  let 
it  go  out  with  the  other  party. 


Garage  for  Apartment  Houses. 

One  of  the  latest  developments  in  the 
commercial  automobile  field  is  the  erec- 
tion of  a  garage  by  the  owner  of  one  and 
agent  of  another  large  apartment  house 
in  New  York  city.  The  garage  will  be 
located  in  the  rear  of  one  of  the  houses, 
at  the  corner  of  Seventy-ninth  street  and 
West  End  avenue,  and  directly  opposite 
the  other.  In  the  garage  will  be  kept 
electric  vehicles,  broughams,  victorias, 
etc.,  which  will  be  operated  for  the  con- 
venience of  the  guests  of  both  houses. 
They  will  be  rented  out  by  the  hour,  day, 
week  or  month.  One  of  the  gentlemen 
interested  in  the  project  told  a  Horseless 
Age  representative  that  the  demand  for 
such  a  service  in  their  houses  was  great 
enough  to  keep  as  many  vehicles  as  they 


Commercial  Vehicle  Notes. 

The  Rapid  Motor  Vehicle  Company,  of 
Pontiac,  Mich.,  have  recently  tested  out 
a  new  twenty  passenger  bus. 

A  line  of  sightseeing  automobiles  is 
soon  to  be  established  at  St  Paul,  Minn., 
with  a  capital  of  about  $10,000. 

Chief  Cheswell,  of  the  Boston  fire  de- 
partment, has  placed  a  Columbia  electric 
car  in  service  in  which  he  will  run  to 
night  fires. 

A  project  is  now  being  considered  for 
the  establishment  of  an  automobile  stage 
line  between  Manchester  Green  and 
Hartford,  Conn. 

.  A  peculiar  condition  of  affairs  has  de- 
veloped in  connection  with  the  operation 
of  the  "Jim  Crow"  motor  stage  line  in 
Nashville,  Tenn.,  by  the  Union  Trans- 
portation Company  .  After  the  complete 
failure  of  a  lot  of  second  hand  steam 
buses,  the  company  purchased  a  number 
of  the  electric  variety,  and  now  finds  that 
the  only  source  of  sufficient  electrical 
energy  to  charge  them  is  the  power  plant 
of  the  street  railway  company,  with 
whom  they  are  supposed  to  be  compet- 
ing. It  is  to  be  inferred  that  with  this 
arrangement  and  the  present  amount  of 
traffic  handled  by  the  transportation  com- 
pany, the  railway  company  is  not  suffering 
to  any  great  extent. 


One  of  the  New  Packard  Trucks  Used     by  the  Adams   Express   Company   in 

New  York. 
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French   Gasoline   Storage    Regula- 
tions. 

In  our  la^t  issue  we  made  some  reference 
to  regulations  recently  adopted  in  Paris  for 
CPiitroUing  the  storage  of  gasoline  in  auto- 
nic^bilc  garages.  We  are  now  in  position  to 
give  more  complete  information  on  this 
sabject,  having  just  received  a  copy  of  the 
complete  ri-gtilations.  In  September  last 
ihc  attention  of  the  Prefect  of  Police  of 
Paris  was  called  by  the  French  Minister  of 
Commerce  to  the  importance  of  drafting 
sipccial  regulations  for  the  storage  of  gaso- 
line at  automobile  garages.  The  Board  of 
Public  Health*  at  the  instance  of  the  Pre- 
fect of  Police,  aj^pointed  a  committee  of  five 
members  to  draft  regulations,  and  this  com- 
mittee m;ide  a  report  substantially  as  fol- 
lows: 

FIRST  CLASS  GARAGES. 

A  gamge  is  of  the  first  class  if  the  total 
maximum  qttantity  of  gasoline  stored  ex- 
ceeds 3,000  litres.  In  order  to  fix  ideas  we 
may  take  as  an  example  a  garage  which 
houses  200  vehicles,  having  an  average  of 
12  Ittresi  in  their  tanks,  plus  a  certain  num- 
tier  of  vehicles  having  their  tanks  empty, 
iiml  which  be?iidts  has  a  supply  of  6oo  litres 
oil  hand  in  form  of  120  cans  of  S  litres 
emch.  Tbest!  suppositions  apply  to  a  very 
large  garage ;  there  are  at  present  but  very 
few  of  this  si^c  in  existence,  and  the  com- 
mittee is  of  the  opinion  that  it  is  unneces- 
sary to  by  niuch  stress  on  this  class,  which 
can  only  be  properly  regulated  after  special 
inquiry  in  each  case. 

SECOI*D    CLASS    GARAGES. 

A  garage  1*  of  the  second  class  when  the 
muximum  quantity  of  gasoline  stored  is 
between  1.500  and  3,000  litres.  We  have 
given  above  an  example  of  a  garage  repre- 
senting the  upper  limit  of  this  class.  The 
tower  limit  will  be  represented  by  an  estab- 
lishment housing  100  vehicles,  each  contain- 
ing an  average  of  12  litres,  plus  a  number 
of  vehicles  containing  no  gasoline  and  a 
!»itppiy  of  60  cans  of  5  litres  each.  It  ap- 
pears that  there  are  at  present  in  Paris 
iibfiut  twenty  garages  which  must  be  dealt 
wilh  as  establishments  of  the  second  class. 

It  is  obvious  that  the  ratio  between  the 
quiitTtviy  of  iij^isoline  contained  in  the  vehi- 
cles :ind  that  constituting  the  supply  in  cans 
i)i  uoi  always  that  indicated  by  the  above 
exnnipU>.  bnt  m;iy,  on  the  contrary,  vary  in 
fJitFtTf.'ivt  rs|iiU!ishments.  At  any  rate,  the 
ironimtltee  i-i  of  the  opinion  that  the  por- 
tion const  it  riling  the  supply  should  not  cx- 
ct^ed  i*aoo  Htre^.  Moreover,  it  should  be 
fk'i^nitely  siieciiied  that  this  supply  must 
V'ujsist  excUiiivcly  of  sealed  cans,  and  that 
except  for  ihu  small  quantity  absolutely  nec- 
isfttflry  for  rnrrent  use,  the  cans  must  be 
:cd  m  k  special  location  offering  the 
HI^jio^mIjIc  guarantee  against  all  fire 


danger.     The  following  general  conditions 
are  recommended: 

1.  The  supply  of  gasoline  of  a  garage, 
with  the  exception  of  the  gasoline  contained 
in  the  vehicle  tanks,  must  not  exceed  1,000 
litres.  This  supply  must  be  exclusively  re- 
ceived and  kept  in  full  cans,  closed  and 
sealed,  with  a  maximum  capacity  of  10 
litres  each. 

2.  The  entire  gasoline  supply,  with  the 
exception  of  that  necessary  for  current 
usage,  and  which  must  in  no  case  exceed 
300  litres,  must  be  stored  in  a  suitably 
chosen  special  enclosure  of  the  establish- 
ment. This  enclosure  must  be  constructed 
of  non-combustible  material,  and  must  be 
so  located  that  it  may  be  readily  kept  under 
observation.  It  must  be  closed  by  an  iron 
door  normally  locked  by  a  key.  The  floor 
must  be  laid  with  flagstone,  brick  or  cement, 
and  arranged  to  form  a  basin  having  a 
capacity  equal  to  the  whole  of  the  liquid  in 
case  it  should  be  accidentally  spilled.  No 
electrical  conductor  is  allowed  to  be  led 
into  this  enclosure. 

3.  The  gasoline  tanks  must  be  introduced 
and  taken  out  of  the  enclosure  only  during 
daylight.  At  night  times  entrance  into  the 
enclosure  is  absolutely  prohibited.  It  is 
prohibited  to  light  lamps  or  to  carry  lamps 
or  matches  into  the  enclosure  or  its  prox- 
imity. 

4.  The  garage  must  be  surrounded  on  all 
sides  by  walls  of  masonry.  If  the  garage  is 
contiguous  to  other  buildings  or  at  a  dis- 
tance of  less  than  4  metres  therefrom, 
these  masonry  walls  must  be  of  the  full 
height  occupied  by  the  garage,  and  in  no 
case  must  they  be  less  than  2^/2  metres 
high.  The  story  or  stories  occupied  by  the 
garage  must  not  be  surmounted  by  stories 
used  for  any  other  purpose. 

5.  There  must  not  be  within  the  same 
confines  any  human  dwelling  occupied  dur- 
ing the  night,  except  that  which  may  be 
provided  for  a  caretaker  and  his  family. 
In  that  case  the  dwelling  must  be  at  a  suit- 
able distance  from  the  enclosure  containing 
the  gasoline,  and  close  to  the  exit  of  the 
garage.  In  case  there  are  dwellings  con- 
tiguous to  the  garage,  special  precautions 
should  be  prescribed. 

6.  The  ground  in  the  vicinity  of  the  gar- 
age where  the  vehicle  tanks  are  filled  and 
drained  must  be  non-combustible  and  im- 
permeable. 

7.  The  operations  of  filling  and  draining 
the  vehicle  tanks,  and  generally  of  handling 
the  gasoline  in  any  manner  whatever,  are 
absolutely  forbidden  within  the  garage  at 
night.  They  may  there  be  effected  only 
during  daylight,  and  then  only  under  the 
condition  as  to  the  floor,  as  specified  above. 
The  gasoline  necessary  for  current  usage, 
except  that  contained  in  the  vehicle  tanks, 
must  be  kept  fn  tanks  exclusively.  The 
parts  of  the  wooden  packing  boxes,  as  well 
as  the  empty  tanks,  must  be  stacked  up  in 
such  a  manner  that  they  do  not  interfere 
with  moving  about.  They  must  be  removed 
in  the  measure  as  new  supplies  arc  re- 
ceived. 


8.  The  garage  must  be  suflicit 
ated.  During  daytime  it  must  ha 
natural  illumination.  At  night  1 
which  the  vehicles  are  stored  cai 
only  by  fixed  lights  placed  at 
metres  above  the  floor.  Opcrat 
ing  the  use  of  a  furnace,  torche: 
lamps,  etc.,  must  be  confined  to 
establishment  which  are  special! 
and  separated  from  the  rooms  ii 
vehicle  tanks  may  have  to  b 
emptied.  Heating  furnaces,  st«; 
tors  and  electrical  apparatus  n 
placed  in  the  garage  except  in  ', 
specified  in  the  foregoing. 

9.  Smoking  in  the  garage  is 
This  prohibition  must  be  amiour 
bold  characters  at  the  entrance 
various  points  of  the  establishm 
ing  of  the  vehicle  lamps  is  prohi 
garage  proper.  It  is  only  toler 
immediate  vicinity  of  the  exit 
the  door  has  been  opened. 

10.  Efficient  fire  extinguishinj 
must  be  provided  and  always  kcj 
order.  This  apparatus  compn 
a  supply  of  sand  and  earth,  reel: 
tinguishing  hose  in  suitable  pla( 
dition  to  these  special  hydrants, 
ulations  may  require  fire  extingii 
inflammable  covers,  etc. 

11.  Arrangements  must  l)e 
every  case  to  provide  against  it 
of  gasoline  or  of  water  containi 
into  piping  connecting  with  pui 
vate  sewers. 

THIRD  CLASS  GARAGES. 

Garages  of  the  third  class  c 
those  in  which  the  maximum 
gasoline  contained  is  comprist 
300  and  1.500  litres.  The  rule* 
this  class  may  also  be  applied 
containing  less  than  300  litres  ( 
if  the  owners  thereof  desire.  T 
tee  is  of  the  opinion  that  the  gei 
tions  applicable  to  garages  of  the 
should  be  the  same  as  those  for 
class,  except  that  the  maximun 
gasoline  allowable  should  be  5c 
stead  of  1,000  litres,  and  that  i 
and  5  the  following  should  be 
for  the  second  class: 

4.  The  garage  must  be  separat 
inhabited  dwellings  by  walls  cor 
noncombustible  material,  or  3 
wood  entirely  covered  with  a  sui 
ness  of  plaster. 

5.  Lodgings  may  be  arranged 
garage  for  the  watchman  and 
These  lodgings  must  be  placed  a 
distance  from  the  enclosure  cor 
gasoline  supply  and  in  the  >-in 
exit. 

These  recommendations  were 
the  session  of  the  Board  of  Pu 
on  December  8,  and  are  awaiting 
ture  of  the  Minister  of  Comraci 
dustry.  They  show  ver>*  carefu 
at  ion.  and  are  well  worth  the  2 
our  fire  underwriters  and  munici 
itics. 


L 
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>ntribution    to     the    Theory    of 

Acetylene  Headlights. 

The  incomparable  brightness  of  the  acety- 
le  light  and  the  improvements  that  have 
m  made  in  acetylene  generating  appara- 
i  have  led  to  remarkable  results  in  the 
plication  of  acetylene  for  automobile  il- 
nination.  Without  attempting  to  give  a 
uplcte  history  of  acetylene  lamps  since 
:  first  searchlight  was  applied  to  auto- 
)biles,  which,  moreover,  was  only  a  few 
ars  ago,  we  shall  point  out  several  phases 
lich  have  marked  the  evolution  toward 
i  rational  use  of  acetylene  with  a  view 
the  ultilization  of  a  maximum  of  the 
ht  produced  and  its  use  under  the  special 
aditions  of  road  illumination. 
\t  first  the  parabolic  reflector,  tmtil  then 
nmonly  used  on  kerosene  lamps,  was  gen- 
dly  applied  to  the  acetylene  searchlight, 
this  connection  mention  should  be  made 
the  use  of  parabolic  reflectors  of  small 
al  distance  but  of  great  depth,  which  in- 
atcs  that  experiments  are  directed  toward 
;  utilization  of  the  total  sphere  of  light 
ittcd  by  the  luminous  source,  to  increase 
I  power  or  range  of  the  rays  parallel  to 
:  axis. 

?^olIowing  this  same  general  idea,  several 
nufacturers  have  adopted  for  automobile 
irchlights  an  optical  combination  which 
>  long  been  employed  in  marine  practice, 
1  which  consists  in  placing  within  the 
•abolic  reflector  a  convex  lens  having  the 
ne  focus  as  the  reflector,  and  the  diameter 
which  is  such  that  the  lens  intercepts  and 
racts  parallelly  all  the  luminous  rays 
ich  are  not  reflected  by  the  reflector, 
ck  of  this  device  is  placed  a  hemispher- 
1  reflector,  with  its  centre  at  the  centre 
the  luminous  source,  and  intended  to 
rease  the  intensity  of  the  rays  falling  upon 
:  parabolic  reflector  and  the  lens.  There  are 
0  to  be  noted  the  use  in  searchlights  of  a 
pped  convex  lens  in  conjunction  with  one 
two  distinct  luminous  sources;  the  more 
ent  use  of  stepped  lenses  supplemented 
catadioptric  rings,  and,  finally,  the  use 
the  hyperlenticular  optical  system.  We 
re  no  intention  of  discussing  the  respect- 
merits  of  these  various  systems,  but  we 
ik  that  it  will  be  interesting  to  point  out 
oe  of  the  factors  which  are  useful  in  de- 
mining  the  elements  which  enter  into 
y  in  the  formation  of  a  cone  of  light  and 
the  determination  of  its  power, 
t  has  been  believed — not  without  some 
son— that  the  luminous  range  or  power 
a  cone  of  light  could  be  increased  by  the 
;  of  reflectors,  for  recuperating  a  larger 
•portion  of  the  light  emitted  by  the  source, 
this  connection  we  would  like  to  point  to 
remarkable  investigations  of  Andre 
)ndel,  professor  at  the  Paris  School  of 
ads  and  Bridges,  on  the  optics  of  the 
ctric  projector.  In  one  of  his  works  on 
s  subject,  "Theory  of  Electrical  Pro- 
tors,''  the  author  determines  mathemat- 
lly  the  power  or  intensity  of  projectors 
asured  on  the  axis  at  a  great  distance. 
'  finds  that  the  luminous  intensity,  in  the 


case  of  a  luminous  source  of  well  defined 
brightness,  is  expressed  by  the  following 
formula : 

P  =  y  S  I 
in  which  P  represents  the  power  of  the 
projector;  S,  the  projection  of  the  surface 
of  the  apparatus  on  a  plane  perpendicular 
to  the  optical  axis;  I,  the  intensity  of  the 
luminous  source,  and  y,  a  numerical  co- 
efiicient  varying  with  the  type  of  projector 
employed.  M.  Blondel  thus  interprets  the 
above  equation :  *'At  a  great  distance  a  mir- 
ror or  an  aplanetic  lens  behaves  exactly  like 
a  plane  incandescent  surface  of  the  same 
intrinsic  brightness  at  each  point  as  the 
luminous  source  at  the  corresponding  point, 
multiplied  by  the  transmission  coeflScient  k 
and  the  coefficient  of  optical  efifect  u.  In 
the  above  formula  we  have,  therefore,  y  = 

We  may  consider  the  acetylene  flame  pro- 
duced by  a  twin  burner  tip  as  of  uniform 
brightness  in  its  luminous  portions,  and, 
consequently,  the  conclusions  of  M.  Blondel 
perfectly  applicable  to  the  case  of  automo- 
bile searchlights  employing  the  acetylene 
flame  as  a  luminous  source.  The  brightness 
may,  moreover,  be  determined  experimental- 
ly. First  of  all  it  may  be  pointed  out  what 
is  understood  by  the  power  or  intensity  of 
a  searchlight.  The  above  definition  leads 
one  to  consider  the  optical  effect  of  a  light 
at  a  great  distance  as  that  of  an  incandes- 
cent surface  acting  as  a  secondary  luminous 
source  presenting  the  same  intrinsic  bright- 
ness as  all  luminous  sources,  and  to  which 
one  may  apply  the  law  that  the  illumination 
varies  inversely  as  the  square  of  the  dis- 
tance, measured  on  the  axis,  from  the  near- 
est point  where  the  device  appears  to  the 
eye  as  incandescent  over  its  whole  surface. 
M.  Blondel  concludes:  "The  luminous 
power  of  an  optical  device  at  a  great  dis- 
tance on  the  centre  of  the  cone  of  light  is 
equal  to  the  constant  which  is  rapidly  being 
approached  by  the  product  of  the  intensity 
of  illumination  by  the  square  of  the  dis- 
tance : 

P  =  /*  E. 
that  is  to  say,  it  is  equal  to  the  intensity  of 
a  bare  flame  which  would  produce  the  same 
illumination  at  the  same  distance. 

Thus,  in  the  formula  for  the  determina- 
tion of  the  luminous  power, 
P  =  y  S  I, 
if  I,  the  brightness  of  the  luminous  source, 
is  expressed  in  decimal  candles,  it  is  obvious 
that  P,  the  power  of  a  luminous  projector, 
may  also  be  expressed  as  the  number  of 
candle  power  representing  the  intensity  of 
a  naked  flame  which  would  produce  the 
same  illumination  at  the  same  distance. 

The  expression  for  the  power  having  thus 
been  clearly  defined,  let  us  now  examine 
the  various  terms  of  equation  (i).  It  will 
be  noticed  that  in  the  case  of  both  the  para- 
bolic reflector  and  the  lens,  the  focal  dis- 
tance and  the  form  of  the  luminous  source 
have  absolutely  no  influence  on  the  power 
of  illumination  along  the  axis;  in  other 
words,  on  the  luminous  range.  On  the 
other  hand,  the  focal  distance  and  the  size 


and  form  of  the  luminous  source  have  an 
influence  on  the  amplitude  of  the  cone  of 
light,  which  latter  must  not  be  confounded 
with  the  luminous  power  or  range  of  the 
searchlight. 

This  amplitude  of  the  cone  of  light,  which 
for  automobile  purposes  is  of  as  much  im- 
portance as  the  luminous  range,  is  deter- 
mined by  the  divergence  of  the  elements  of 
the  cone  emitted  by  each  point  of  the  incan- 
descent surface  of  a  projector.  This  diver- 
gence increases  with  the  amount  of  light 
received,  and,  as  indicated  by  M.  Blondel, 
a  projector  of  gfiven  surface  can  be  made  to- 
give  a  greater  or  smaller  cone  of  light,  and 
consequently  to  illuminate  a  greater  or 
smaller  surface,  by  reducing  and  increasing 
its  focal  distance  respectively,  but  no  effect 
is  thereby  produced  on  the  intensity  of  il- 
lumination at  the  axis  of  the  cone. 

For  the  same  reasons,  the  angle  of  the 
cone  increases  with  the  surface  of  the  flame. 
In  this  connection  mention  should  be  made 
of  the  high  efficiency  of  the  flame  produced 
by  twin  burner  tips,  which  has  a  large 
luminous  surface.  An  important  factor  in 
the  determination  of  the  luminous  intensity 
by  means  of  equation  (i)  is  the  surface  S, 
which  is  not  the  total  surface  of  the  re- 
flector, but  the  projection  of  this  surface  on 
a  plane  perpendicular  to  the  optical  axis^ 
or  the  circle  representing  the  luminous  ob- 
jective of  the  reflector.  The  power  of  the 
searchlight  increases,  therefore,  as  the 
square  of  the  diameter  of  this  circle.  Too 
much  importance  cannot,  therefore,  be  at- 
tached to  the  diameter  of  a  projector,  either 
in  comparisons  between  the  luminous  pow- 
ers of  various  systems,  or  in  experiments 
with  a  view  to  developing  searchlights  of 
great  power.  It  will  be  understood  that  as 
the  average  run  of  searchlights  employs  the 
same  luminous  source,  viz..  the  flame  from 
a  twin  burner  tip,  and  under  the  same  con- 
ditions of  position,  the  value  I  of  the  bright- 
ness or  intensity  of  the  flame  per  square 
millimetre  is  approximately  constant  for 
burners  consuming  between  15  and  25  litres 
per  minute. 

On  the  other  hand,  the  coeflficient  of  util- 
ization y,  which  is  very  variable  and  not  by 
any  means  negligible,  represents  precisely 
the  criterion  of  optical  perfection  of  the  de- 
vice. The  value  of  this  factor  cannot  be  in- 
creased beyond  a  certain  point,  however,  and 
the  value  of  the  surface  S  remains,  there- 
fore, the  essential  factor  when  the  power  of 
searchlights  is  considered.  Nevertheless,  as 
it  is  highly  important  that  apparatus  for 
automobile  illumination  should  not  exceed 
certain  dimensions,  efforts  should  be  made 
to  increase  the  value  of  the  coeflftcient  y; 
that  is  to  say.  of  the  optical  efiiciency.  The 
determination  of  the  efficiency,  which  is 
always  somewhat  of  a  delicate  matter,  is 
simplified  by  the  application  of  the  formula, 

P-  y  S  I, 
in  which  P  and  I  are  obtained  very  exactly 
by  photometric  measurements,  and  S  by 
simply  measuring  the  diameter  of  the  lu- 
minous objective. — M.  Antoine,  in  La  Vie 
Automobile. 
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NEWVEHjCLESANDPftRTS. 

The  Carter  Friction   Driven  Auto- 
mobile* 

The  motor  of  this  car,  made  by  the  Mo- 
tor Car  Company  of  Detroit,  is  of  the  two 
cylinder  opposed  type,  5x4?/^  inches,  dcvel- 
oj>ing  :ao  horse  power,  and  located  cnoss- 
wbc  in  front  under  a 
hood-  The  design  is 
said  to  be  the  result 
of  many  years'  ex- 
perience, and  carefnl 
attention  has  been 
given  to  the  details 
of  accessibility,  large 
wearing  parts  and 
simplicity.  The  cast- 
ings are  of  close 
fifrain  iron*  and  the 
pistons  :\Tnd  crank 
shafts  are  ground. 
The  crank  shaft  is 
forged*  and  a  flange 
is  forged  on  the  slmft 
to  carry  the  flywheel 
The  flywheel  is  made 
with  a  solid  web  and 
finished  all  over,  thus 
insuring  absolute  bal- 
ance. The  lubricat- 
ing system  is  original 
and  unique,  consist* 
ing  of  a  large  oil  tank 
forming   part    of    the 

crank  case  cover.  Inside  of  the  oil  tank  and 
completely  submerged  inod  are  four  5-1  ow 
moving  valvele?-s  plungers,  which  feed  the 
oil  with  shght  pre  a  sure  to  the  cylinders  and 
bearings.  In  case  of  obstruction  in  the 
pipes*  a  pressure  is  generated  by  the  pumps 
and  the  obstruction  is  thus  forced  out  The 
location  of  the  oil  tank  and  pipes  in  close 
proximity  to  the  engine  insures  against  the 
congealing  of  the  oil  in  cold  weather  and 
reduces  the  compliciation  of  oil  piping*  The 
oil  feed  stops  when  the  engine  is  not  in  mo- 
tion. The  location  of  the  motor  in  the  au- 
tomobile is  such  that  the  valves  may  t>e 
removed  in  a  moment  and  all  parts  are 
accessible. 
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Transmission  is  by  means  of^tlie  Carter 
friction  transmission,  covered  by  letters 
patent.  This  device  is  said  to  have  been 
tested  during  the  past  three  years  under  the 
most  trying  conditions,  and  is  absolutely 
guaranteed  to  transmit  the  full  horse  power 
of  the  motor  economically.  It  provides 
control  of  the  speed  from  nothing  to  full 
speed  and  reverse,  and  changes  can  be  made 


so  that  it  may  be  tiirown  to  sm: 
thereon  by  means  of  the  lever  at 
of  the  driver's  scat.  Contact  is  h3 
a  foot  lever  moving  the  ftietion  A 
shaft  rearward  against  tlie  Iricti 
Very  slight  movement  h  require 
IS  stated,  a  surprisingly  small  p 
necessary  for  the  most  severe  w 
motor  and  transmission  arc  Icvd 


BiROSE^T  View  of  Caster  Friction  Drive  Chassis. 
under    any   condition,   either    from  low   to 


high  or  high  to  low  in  hill  climbing  or  in 
other  severe  places.  The  construction  of 
the  friction  will,  no  doubt,  be  understood 
by  the  accompanying  cuts,  by  which  it  will 
be  seen  that  the  friction  disc  mounted  an  a 
latterly  moving  shaft  is  driven  direct  from 
the  crank  shaft  of  the  engine.  The  friction 
wheel  is  sUdahly  splined  to  the  cross  shaft, 


jF    CAhTEk   FKICTTON    DhIVE   I.  JIASs^ii-. 


viating  difficulties  which  arc  of II 
tered  when  the  motor*  arc  jocli 
motion  of  the  car  is  reversed  bj 
the   friction  wheel  past   the  cern 
friction  disc,  and  for  ordinary  1 
poses  this  reverse  motion  is  U5*< 
tion  wheel  being  thrown  to  the  n 
and  a  slight  pressure  applied,  all 
friction  wheel  to  slip  in  tll€  suri 
friction  disc    Raymond  htukcs  a 
tlic  hubs  of  the  rear  wlieds  for 
only,  and  by  an  automatic  deiHi 
Hte»e  brakes  are  applied  tins  frict 
releat 
driT«  to 
axk  m 
of  a  m 
oi  larpe 
Tlw  I 
pr«!3efe>ed 
c  h  a  n  n  I 
S  p  r  i  ni 
tnchri 
{  r  o  a  t 
and    tht 
t  n  c  h  c 
WhctU 
jryllrry 
CHS  Itts 
tread  ^ 
base  ol 
Tbp   «l« 
is     of 
pany's  c 
and     mj 
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id  is  provided  with  attachments  for 
adily  eliminating  wear  and  back  lash, 
le  spark  and  throttle  control  are  above 
e  wheel. 

A  15  gallon  gasoline  tank  is  provided  un- 
r  the  seat,  and  is  directly  connected  to  the 
inie.  A  device  is  provided  in  the  gasoline 
ik  which  when  the  supply  of  gasoline  is 
luced  to  about  three  gallons  gives  a  warn- 
j,  so  that  the  operator  knows  positively 
at  the  supply  is  down  to  that  quantity, 
t  that  he  has  still  an  ample  supply  to  get 
a  point  where  it  can  be  replenished.  Igni- 
n  is  by  battery  of  two  banks  of  six  cells 
±  and  double  spark  coil,  the  battery  box 
ng  located  below  the  footboard,  and  wa- 
tight. 
The  axles  are  of  the  tubular  type,  with 
ratt  roller  bearing  in  the  rear  and  large 
1  bearings  on  the  front  axles.  American 
ler  bearings  are  used  in  the  cross  shaft, 
which  the  friction  wheel  is  attached. 
Three  designs  of  bodies  are  regularly  fur- 
hed  to  fit  this  chassis,  one  being  the 
ip  design,  the  other  the  victoria, 
ile  a  delivery  body  is  also  provided, 
ese  various  bodies  are  readily  inter- 
nged,  and  may  be  removed  or  put  on  in 
;  minutes,  it  is  claimed,  as  special  atten- 
i  has  been  given  to  the  construction  of 
chassis  so  that  no  wires,  pipes  or  levers 
d  be  connected  or  disconnected  when 
bodies  arc  changed. 


New  Apperson  Model. 

"he  Apperson  Brothers  Automobile 
npany,  of  Kokomo,  Ind.,  have  lately 
ught  out  a  90-96  horse  power  runabout. 
I  engine  cylinders  are  t^xsYi  in  dimen- 
is.   In  general  design  the  engine  is  sim- 

to  their  smaller  one.  It  is  fitted 
1  a  duck  back  covered  space  behind 
seat.  It  has  a  side  chain  drive,  the  front 
>cket  having  24  teeth  and  the  rear  28. 

sliding  change  gear  gives  three  for- 
d  speeds  and  one  reverse.  The  springs 
long  semi-elliptic  front  and  rear,  and 
general  control  is  the  same  as  on  their 
r  cars.     A   double  system  of   ignition 


Right  Hand  Side  of  Brennan  Engine. 


by  storage  battery  or  Remy  high  tension 
magneto  is  supplied.  The  car  is  finished 
in  dark  gray,  and  is  built  only  on  order. 


New  Brennart  Four  Cylinder  Motor. 

The  Brennan  Manufacturing  Company, 
of  Syracuse,  N.  Y.,  have  developed  a  type 
of  four  cylinder  gasoline  motor,  of  which 
several  illustrations  are  herewith  shown. 
The  special  features  of  this  motor  are  that 
it  has  individually  cast  cylinders,  mechan- 
ically operated  inlet  valves,  a  timer  accessi- 
bly located  at  the  top  of  a  vertical  shaft,  a 
gear  driven  circulating  pump  secured  di- 
rectly to  the  crank  case  and  a  combination 
rawhide,  steel  and  bronze  cam  gearing. 
These  motors  are  made  in  the  following 
sizes  and  are  claimed  to  develop  their  rated 
horse  power  at  750  r.  p.  m. ;  20  horse  power, 
4x4  inch;  28  horse  power,  4^x5  inch;  32 
horse  power,  5x5  inch;  45  horse  power, 
55^x6  inch;  and  80  horse  power,  y^c;  inch. 

The  crank  shaft  is  made  from  a  solid 
billet  of  forged  steel  containing  40  points 
carbon  and  3^  per  cent  nickel.  The  shaft 
has  five  bearings,  and  is  forged  with  a 
flange,  to  which  the  flywheel  is  bolted.   The 


Valve  Side  of  Brennan  Four  Cylinder  Engine. 


clutch  is  self  contained,  and  is  claimed  to 
be  without  end  thrust.  The  clutch  spring 
tension  can  be  conveniently  adjusted.  There 
is  a  hardened  flanged  coupling  between  the 
clutch  and  the  change  speed  gear,  so  that 
the  clutch  can  be  taken  out  without  dis- 
turbing the  engine  or  transmisison.  The 
gears  for  operating  the  pump  and  second- 
ary shaft  are  enclosed  in  an  aluminum  case. 

The  design  of  the  crank  case  deserves 
special  attention.  The  combined  cover  and 
oil  reservoir  are  joined  to  the  upper  half 
of  the  case  at  an  angle  of  40  degrees,  in- 
stead of  horizontally,  as  usual.  When  the 
cover  is  removed  it  gives  full  access  to  the 
cam  shaft,  connecting  rods  and  main  bear- 
ings from  the  right  hand  side  of  the  case. 
In  addition  there  is  a  large  land  hole  plate 
on  the  side  of  the  case. 

All  bearings  are  secured  to  and  supported 
from  the  main  section  of  the  case.  The 
connecting  rods  are  of  the  I  beam  pattern, 
of  forged  steel  and  fitted  with  bronze  bear- 
ings, which  latter  are  guaranteed  not  ta 
score  or  cut,  owing  to  the  use  of  high  car- 
bon steel,  the  quality  of  the  bronze  and  the 
liberal  size  of  the  bearings,  with  ample  pro- 
visions for  lubrication.  Oil  tubes  run  to- 
all  bearings.  The  connecting  rod  bearings 
are  adjustable  on  the  pitman  end  and  crank 
end. 

The  No.  3  sliding  gear  transmission,  giv- 
ing three  speeds  forward  and  reverse,  is 
supplied  with  20  horse  power  vertical  mo- 
tors. The  transmission  is  fitted  with  arms 
to  correspond  with  the  arms  on  the  motor,, 
and  motor  and  transmission  are  secured  in 
perfect  alignment  by  mounting  on  15^x4 
inch  steel  channels.  The  distance  from  the 
surface  of  the  arms  to  the  centre  of  the 
shaft  is  5  inches,  allowing  the  subframe  to 
set  on  the  same  level  as  the  main  frame  of 
the  car.  The  bearings  in  the  transmission 
are  of  a  special  bronze.  The  main  bearing 
is  4^  inches  in  length,  2  inches  in  diameter. 
The  countershaft  bearing  is  3J/^  inches  in 
length,  1%  inches  in  diameter.  The  shaft* 
are  made  of  high  carbon  crucible  steel.  " 
sliding  member  is  mounted  on  a   iV- 
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ToF  Half  of  Bkcknak  Crank  Case,  Chank  Sit  aft  anu  Cam  Shaft. 


^fi'il 


btiuarc  shaft  All  gears  are  made  from  steel 
forging s,  the  teeth  being  planed  on  a  Fel- 
lows ^car  iiihapen  The  teeth  arc  carefully 
rounded  over  on  a  profiler  and  hardened  in 
oil ;  they  are  i  inch  face,  6  pitch. 

Tlie  high  speed  clutch  deserves  special 
itiention.  The  construction  is  such  that 
there  is  a  gradual  approach  in  throwing  in 
I  he  direct  drive  The  design  of  the  clutch 
provides  for  replacement  without  interfer- 
ing with  the  gears.  The  clutch  is  made 
from  tool  steel.  All  gears  on  the  counter- 
shiift  are  idle  when  running  on  the  high 
gear  The  transmission  is  fitted  with  a 
ijuadraiit,  so  the  gears  cannot  be  changed 
while  the  clutch  is  in.  The  belf  crank  for 
operating  the  clutch  is  mounted  on  the 
tiitnsmission :  a  ball  bearing  end  thrust 
takes  csre  of  any  thrust  caused  by  the  ac- 
tion of  the  foot  pedal  releasing  the  clutch. 
The  No.  3  Breunan  transmission  is  for  di- 
rect shaft  drive,  and  No.  4  for  side  diain 
drive.  The  30  horse  power  motor  weighs 
aSo  pounds;  the  No.  3  transmission,  80 
pounds,  and  the  jubframct  70  pounds. 


The   Eastern  GasoMne  Storage 
Outfit- 

The  Eastern  C^il  Tank  Company,  146 
Fletcher  street,  Lowell,  MasSn,  manufac- 
ture a  gasoline  storage  outfit  especially 
iniended  for  automobile  use. 

It  is  claimed  to  be  convenient  and  eco- 
nomicah  and  to  give  at  the  sanae  time  the 
quantity  desired  to  fill  the  auto  tank,  as 
one  stroke  of  the  lever  pumps  one  quart 
and  very  little  lime  is  consumed  in  filling 
the  tank.  The  storage  tank  is  buried  in 
the  ground  outside  the  building,  and  is 
connected  by  a  pipe  with  the  pump  in 
the  auto  housej  etc- 


The  Aster  Limousine. 

The  car  herewith  illustrated,  which  is 
of  French  manufacture  and  handled  in 
this  country  by  the  Aster  Company,  of 
tSpi  Broadwiiy,  Xew  York  city,  is 
equipped  with  a  four  cylinder  Aster  mo- 
tor of  4!^  inches  bore  by  5?4  inchts 
stroke,  and  rated  at  30-35  horse  power, 
lie  motor  h  of  thoroughly  modern  de- 
Di  its  features  being  separately  cast 
nechanically  operated  inlet 
(jhambers  tm  nppirsiir  aides 
^(an$<    **(    atljii>UncMl    lifr 


valve  lift  and  throttle  governor.  The 
igiiilion  is  effected  either  by  means  of  a 
battery  and  coil  outfit  or  by  low  tension 
magneto^  with  magnetic  make  and  break* 
both  &ystems  being  provided*  The  cir- 
cuit breaker  is  placed  on  a  vertical  shaft 
at  the  back  of  the  cylinders^  operated  by 
two  bevel  pinions  and  enclosed  in  an 
aluminum  casing.  With  this  position  of 
the  circuit  breaker  the  length  of  wires  is 
reduced  to  a  mmimum.  A  decompress- 
ing device  is  provided  which  allow*s  the 
exhaust  valves  to  be  lifted  in  starting  the 
motor*  The  ignition  is  timed  automatic* 
ally,  according  to  the  speed  of  the  motor, 
and  the  motor  is  controlled  by  a  single 
levert  that  connecting  to  the  throttle 
valve.  The  weight  of  the  engine  com- 
plete is  500  pounds,  The  change  speed 
gear  gives  four  forvifard  speeds  and  direct 
drive  on  the  high  gear.  The  differential 
and  bevel  driving  gears  arc  enclosed  in  a 
separate  housing  to  the  rear  of  the 
change  speed  gear.  AU  gear  blanks  arc 
fjf  solid  nickel  stecL  The  gear  shafts 
are  mounted  on  ball  bearings.  There  are 
tw^o  sliding  gear  sets  within  the  case 
which  are  operated  by  a  swingle  lever. 
The  drive  to  the  rear  axle  can  be  made 


either  by  side  chains  or  by  sN 
option  of  the  purchaser.     The 
wheel  base  of  1 1?  inches. 

The  body  js  a  coavertible 
type,  seating^  seven  persum 
equipped  with  all  modern  10 u 
veniences,  such  as  electric  Ughl 
cialor,  parcel  holders,  etc.  Thei 
adjustable  seats*  w^hich  fold  up 
in  use  and  are  so  arranged  thj 
cupants  thereof  face  forward 
ing.  The  idea  in  the  design  of 
hji*  been  to  make  the  car  comf^ 
winter  use,  and  at  the  same  liin 
for  summer  touring  by  situpti- 
the  tup, 


Franket's  Electric  Tcstin 

In  order  to  avoid  the  ncc^atirty 
a  wire  hare  of  insulation  when  Ici 
hreak,  a  device  known  as  l^'^rajiku 
clip  has  been  placed  upcm  the  mi 
shown  b^^  the  illustration,  it  coti 
$prmg  snap  clip  with  a  jtin  in  c 
jaws.  The  teeth  grip  the  wire  ai 
pierces  the  insulation  and  makei 
test  connection,  saving,  it  h  dai 
time  and  materials  The  dtp  tn  I 
supply  hotisesL 


Tut  Aster  Limousike  Oit 
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Convertible    Two    and    Four 
Cycle   Engine. 

le  convertible  two  and  four  cycle  en- 
made  hy  the  North  Chicago  Machine 
pany  was  first  shown  at  the  fourth  Chi- 
show  in  1905,  and  no  radical  changes 
been  made  since  then,  but  only  such 
nd  to  make  the  parts  more  accessible 
10  increase  their  life.  The  general 
ation  of  the  motor  is  as  follows :  Refer- 
to  side  and  plan  view  of  the  engine, 
[Moppet  inlet  valves  B  are  located  in  a 
:oiital  position  at  the  bottom  of  the 
le  and  admit  the  mixture  into  the  crank 
These  valves  are  operated  by  push 
worked  by  rocker  arms  carrying  a 
r  which  runs  on  the  cam  shaft.  The 
valve  into  the  combustion  chamber  is 
iitomatic  poppet  valve  A  in  the  piston 
,  as  shown  in  the  drawing.  The  ex- 
t  valve  D  is  in  the  head,  and  mechan- 
'  operated  by  a  push  rod  and  rocker 


North   Chicago  Machine  Company's  Carburetor. 


the  pressure.  The  crank  case  gas  rushes 
through  the  piston  and  into  the  cylinder, 
and  on  the  up  stroke  is  compressed  and 


used,  but  for  hills  or  mud  by  pulling  a 
lever  the  engine  instantly  becomes  a  two 
cycle,  and  the  power,  it  is  claimed,  jumps 
from  25  or  30  to  40  or  45  horse  power,  and, 
of  course,  the  torque  is  much  more  contin- 
uous. 

The  engine  is  oiled  by  force  feed  to  the 
cylinders,  and  the  excess  of  oil  runs  down 
and  is  caught  in  a  ring  and  feeds  to  the 
main  bearings,  where  the  surplus  is  again 
caught  and  fed  by  centrifugal  force  to  the 
crank  pins,  there  being  no  splash.  It  is  built 
in  two  styles,  a  two  cylinder  and  a  four 
cylinder,  each  4]/^  inches  bore  by  5  inches 
stroke.  Running  two  cycle  the  engine  will 
turn  at  over  1,200  revolutions  on  the  road. 
The  two  cylinder  is  rated  at  12  horse  power 
as  four  cycle  and  20  as  two  cycle,  both  rat- 
ings being  at  900  r.  p.  m. 


THi  HtMlLiM  kit 

Horizontal  Section  of  Two  Cylinder  Convertible  Engine. 


The  change  from  four  to  two  cycle 
tion  is  accomplished  by  sliding  the 
shaft  by  means  of  a  small  lever  from 
eat,  which  at  the  same  time  shifts  the 
ct  piece  of  the  timer  onto  a  new  set 
mtacts.  The  cam  shaft  is  provided 
a  double  set  of  cams,  as  seen  in  the 
view,  for  operating  both  the  exhaust 
B  and  the  crank  case  inlet  valves.  In 
ng  four  cycle  the  crank  case  valve 
I  as  the  piston  ascends  on  the  exhaust 
tt  causing  a  suction  in  the  case.  On 
»wn  stroke,  which  is  the  suction  stroke 
e  ordinary  engine,  the  gas  rushes  up 
gb  the  valve  A  into  the  head  and  is 
ressed  by  the  up  stroke  and  fired  and 
isted  in  the  usual  way.  During  this 
the  cam  shaft  has  been  driven  by  the 
t  gears  at  one  end.  Upon  shifting  this 
ifaaft,  it  is  driven  by  i  to  i  gears  at 
Hier  end,  and  a  new  set  of  cams  come 
Operation.  On  the  up  stroke  of  the 
I  the  crank  case  is  filled,  and  on  the 

stroke  the  charge  is  compressed 
n.  valves  A  not  opening  until  the  bot- 
>f  the  stroke,  when  the  pressure  in  the 
exceeds  that  in  the  cylinder  above, 
before  transfer  valve  opens,  the  ex- 
at  the  top  opens  and  helps  to  relieve 


fired  at  the  top  of  the  stroke  in  the  usual 
four  cycle  manner.  When  running  on  good 
roads  at  speed  the  four  cylinder  method  is 


*      Correction. 

In  the  equation  near  the  bottom  of  the 
first  column  on  page  230  of  our  February  7 
issue,  in  the  article  by  Mr.  Fay,  the  term  V 
(square  of  the  stroke)  should  have  been  I 
(stroke). 
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Part  Sectional  Side  Elevation  of  Four  Cylinder  Convertible  Eitgxkb. 
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The  "Royal''  Runabout 

We  show  IrLTcwith  the  new  Model  N  of 
tlic  Royal  Motor  Company,  of  Cleveland, 
Ohio,  a  40  horse  power  b%o  passenger  run- 
about with  long  sloping  back.  The  car  is 
equipped  with  the  same  engine  RS  the 
"Royal'*  touring  car  model,  a  four  cylinder 
of  S  inches  tjore  and  5  inches  stroke,  and 
also  ha?s  the  same  slid  nig  gear  tran:smi*^sion, 
which  affords  three  speeds  forward  and  one 
reverse.  The  wheel  base  is  no  inches  and 
the  wheels  are  34x4! {^  inches.  The  car  is 
equipped  with  powerful  expanding  clutch 
type  brakes  on  the  drivini;:  wheel  hubs  and 
a  similar  brake  on  the  transmission.  The 
equipment  furni'^hed  witlr  this  car  inchKk'> 
five   ianiris   anrl   a   horth 


The   "Royal"   RtrN about. 

this  position  by  a  coiled  spring  attached  to 
the  rear  cross  member  of  the  frame.  When 
the  sliding  collar  E  is  in  this  position,  the 
gear  gives  a  forward  motion  to  the  car.  By 
pressing  on  the  lever  F  the  shifting^  collar 
E  is  brought  into  engagement  with  pulley 


Vol. 

means  of  a  sliding  key.  The  sic 
obtained  by  rope  drive  from  p 
pulley  K  and  the  high  by  rope 
M.  The  shifter  post  has  three  fi 
and  changing  the  position  of  the 
lever  operates  the  shifter  fork. 
A  Schehler  carburetor  is  usei 
tion  is  by  jump  spark,  while  th 
cooled  on  the  gravity  circulatic 
hy  means  of  a  combined  radiate 
consisting  of  a  copper  tank  with 
ning  through  it  from  end  to 
frame  is  of  pressed  steel,  the 
double  elliptic,  and  the  axles  s 
forgings.  Wood  artillery  wheel 
the  front  ones  being  32  inches 
and  the  rear  ones  36  inches,  ai 
fitted  may  be  any  of  the  thre 
type? :  2  inch  ordinary  solids 
Swinehart  or  2j4  inch  pneum 
seating  capacity  of  the  vehicle 
be  three,  and  the  weight  of  th 
plete  800  pounds. 


The  Palmer  Ritrtabout. 

The  Pahm^r  Automobile  Manufacturing 
Company,  with  a  factory  at  A sli tabula,  Ohio, 
and  sales  oflice?;  at  Cleveland,  arc  turnmL,^ 
out  a  new  desi|i:>n  of  rimiibout  w^hidi  I  hey 
are  e.shibiliug  at  the  Cleveland  $how-  The 
engine  is  a  single  cylinder,  two  cycle  one, 
of  4li  inches  bore  by  4[i  inches  stroke, 
rnted  at  S  horse  power,  and  is  arranged 
vertically  directly  in  front  of  the  rear  frame 
cross  member.  The  transmisiton  is  by  rope 
eahlc  running  under  idler  pulleys  A  and  B, 
over  a  fixed  pulley  D  and  an  idler  pulley 
C,  The  shifting  col  la  r  E  moves  on  a  feather 
key  on  the  main  shaft,  and  fs  normally 
engaged   with   tlnj   (nilky   A,   hcni«   htld   in 


VfKWS  OF  \S'.\(  KtR  EnG1?/e. 


A,  which  gives  the  reverse  motion.  By 
pressing  on  lever  G  the  sliding  sleeve  E  is 
tnovetl  into  a  neutral  position,  and  both  of 
iliL"  hub  brakes  are  applied  isimultaneously. 
The  car  affords  two  forward  and  two  re- 
verse speeds,  the  change  of  spetnl  being  ef- 
fected by  means  of  a  shifter  fork,  which 
engages  and  disengage-s  puUej^  11  and  J  by 


The  Walker  Compound  Ai 
Steam  Engine. 

We  show  herewith  somt 
view^  of  a  compound  autom< 
(.^nginv  of  recent  design  m: 
by  William  N.  Walker, 
N".  Y.  As  shown  by  the  dn 
steam  admission  and  exhaus 
trolled  by  balanced  rotary 
valve  rods  being  driven  by  a  1 
on  the  crank  shaft.  The  valv 
fectly  balanced,  there  being  r 
posite  the  ports  in  the  stean 
tb:U  when  the  steam  is  cut 
panston  of  steam  passes  tl 
tube,  giving  the  same  press? 
opposite  side.  The  steam 
comparatively  small,  and  sc 
that  the  cylinders  come  quit 
gecher,  making  a  compact  1 
will  be  noticed  that  the  crank 
ings  Uvhich  are  of  the  ball 
supported  from  the  upper  h 
erank  case.  Other  construe 
rures  can  be  seen  from  the  i 
The  erosshead  acts  as  pi 
fsutnping  air  pressure  into  tfc 
tank.  On  top  of  the  valves 
simpling**  valve,  which   enab 
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gc  the  engine  from  compound  to 
le.  The  eccentric  on  the  crank  shaft 
ites  a  feed  water  pump  for  genera- 
The  cylinder  dimensions  are 
3J^  Inches  and  the  horse  power  rat- 
s  18,  the  weight  of  the  engine  com- 
being  175  pounds. 


le  Detroit  Combination  Tool. 

e  Detroit  combination  tool  is  adapted 
laking  general  repairs  on  all  classes  of 
inery.  This  tool  comprises  a  drill  press, 
I   vise,  emery  wheel,  pipe  vise,  anvil 

1  forge  provided  with  a  rotary  blower, 
manufactured   by   the    Detroit   Tool 

>any,  Detroit,  Mich.,  with  an  Eastern 
at  No.  120  Liberty  street.  New  York 

2  bed  of  this  tool  is  steel  faced,  having 
le  end  a  head  stock  containing  the 
anism  for  operating  the  rotary  blower, 
tnery  wheel  and  a  socket  that  receives 
rill  chuck.  It  forms  one  of  the  bench 
aws,  and  also  receives  the  jaw  for  the 
rise.  This  head  stock  remains  station- 
is  it  is  bolted  right  through  the  base, 
tail  stock,  which  is  the  movable  part 
e  machine,  being  operated  by  a  heavy 
e  threaded  steel  screw,  serves  as  an 

The  opposite  end  from  the  horn  of 
invil  has  a  regulation  steel  faced  jaw, 
I  corresponds  in  alignment  with  the 
face  on  the  head  stock.  This  makes 
rerful  bench  vise.  This  bench  vise  can 
>e rated  to  hold   in  thickness   from  a 

of   paper   to   anything   10   inches    in 

It  is  claimed  that  it  holds  as  se- 

r  when  fully  opened  as  when  closed, 

!re  is  no  overhanging  weight,  owing  to 

let  that  the  tail  stock  slides  on  a  solid 

It  slides  on  the  base  between  two  ad- 
>le  guides,  which  are  beveled  to  con- 
with  the  bevel  on  the  base  of  the  tail 
This  overcomes  any  lost  motion,  and 
es  the  vise  jaws  and  screw  of  all 
s. 

I  air  delivered  by  the  blower  in  the 
stock  is  conveyed  through  a  channel 

base  to  the  forge  at  the  opposite  end. 
slower  shaft  extends  through  the  air 
;  to  receive  the  emery  wheel.  This 
'  wheel  is  constructed  so  as  not  to  in- 
e  with  the  suction  of  the  blower. 


The  Detroit  Combination  Tool. 

The  emery  wheel,  blower  and  drill  socket 
are  operated  by  a  combination  driving  pul- 
ley and  hand  wheel,  allowing  it  to  be  oper- 
ated either  by  a  belt  or  by  hand.  These  can 
be  operated  separately  as  occasion  demands. 
The  meshing  of  the  gears  from  the  drill 
press  to  the  blower  is  controlled  by  a  clutch 
arrangement. 

The  accessories  furnished  with  the  tool 
include  tongs,  blacksmith's  hardy,  twist  drill 
and  crucible  holder,  for  holding  crucibles 
or  a  metal  ladle  over  the  fire.  This  also  can 
be  used  for  holding  a  soldering  iron  when 
it  is  desired  to  heat  it  over  the  forge  fire. 

We  understand  that  the  tool  has  been 
specially  designed  to  meet  the  needs  of  auto- 
mobilists  who  do  their  own  repairs  of  minor 
importance.  The  tool  has  the  advantage 
that  it  requires  very  little  floor  space  and 
can  easily  be  installed  in  almost  any  auto 
house.  The  variety  of  work  that  can  be 
done  with  it  will  be  apparent  to  those  famil- 
iar with  the  use  of  machinist's  tools. 


The     Hawkins     Tinier     and     Dis- 
tributer. 

To  provide  a  timer  of  good  wearing  qual- 
ities and  reliable  in  its  operation  has  been 
a  problem  since  the  advent  of  high  tension 
ignition.  The  Hawkins  Manufacturing 
Company,  of  Boston,  Mass.,  have  for  some 
years  made  a  study  of  the  requirements  and 
conditions  of  the  electrical  timer,  and  as  a 
result  of  their  experiments  are  placing  on 
the  market  one  which  they  claim  to  fully 
serve  the  purposes.  They  make  use  of  the 
roller  contact  which  for  wearing  properties 
has  never  been  surpassed,  but  which,  as  ex- 
perience is  said  to  have  proven,  is  not  sure 


to  make  a  good  electrical  contact  when 
coated  with  oil  or  dirt 

To  overcome  this  difiSculty  they  place  a 
cleaning  spring  or  scraper  against  the  con- 
tact roller,  which  keeps  the  roller  bright, 
slightly  retarding  the  same,  thus  giving  suf- 
ficient friction  against  the  contact  points 
to  insure  a  perfect  electrical  connection  be- 
tween the  roller  and  cam  shaft  without 
passing  through  the  roller  bearing  and 
lever.  The  roller  bearing  is  constructed  of 
antifriction  metal  and  requires  no  oiling. 
The  casing  is  made  of  insulating  material, 
and  is  dust  proof,  while  the  parts  are  accu- 
rately machined  to  jigs  and  are  interchange- 
able. 

The  Hawkins  Manufacturing  Company 
have  also  on  the  market  a  secondary  dis- 
tributer in  connection  with  their  timer, 
which  is  herewith  illustrated.  For  this  they 
make  a  special  insulating  casing,  which 
gives  it  a  very  neat  and  compact  appear- 
ance. The  secondary  current  enters  the 
front  at  the  centre,  and  is  distributed  to  the 
respective  spark  plugs  by  a  revolving  arm, 
which  is  synchronized  with  the  arm  of  the 
primary  timer. 

The  firm  referred  to  have  made  gasoline 
engines  and  auto  parts  for  some  years,  and 
have  assembled  some  complete  cars  to  try 
out  and  experiment  with  their  motors  and 
parts. 


New  Flexible  Shaft. 

The  Wood  Speedometer  Company,  of 
Chicago,  are  manufacturing  a  chain  serving 
as  flexible  driving  shaft  for  speedometers 
and  other  devices  requiring  little  power. 
The  links  consist  of  steel  stampings  pressed 
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into  the  form  of  txiptTcd  lubes  9-52  inch 
long,  with  holes  through  the  wall  at  oppo- 
site sides  3-32  inch  from  the  small  end,  an  J 
inwardly  turned  spikes  at  opposite  sides 
on  the  big  end,  the  spikes  of  one  Link  pass- 
ing through  th;:  holes  in  the  wall  of  Xht 
neighboring  link. 


The    Firestone    Mechanically .  Fas- 
tened Pneumatic  Tire, 

Among  the  recetit  inventions  in  the  tire 
world  is  the  Firestone  mechanically  fastened 
pnetiniatie  tire,  herewith  iUiisirated.  It  is 
built  up  with  successive  layers  of  strong 


Sectiopt  of  Fire  stone  Pnecjmatic  Tfre. 

fabric  and  rubber.  A  wire  cable  is  inserted 
in  each  edge  of  the  tire  to  hold  it  in  an 
exact  circle,  and  the  several  lays  of  fabric 
pass  around  these  cables.  Six  noncorrosivc 
clips  are  riveted  to  the  outer  edge  of  the 
tire  at  regular  distances  apart,  with  rivets 
which  have  large  smooth  heads.  The  felloe 
bolts  pass  through  these  clips,  as  well  as 
through  ihe  felloe  and  side  flanges,  which 
is  claimed  to  insure  the  utmost  rigidity 
wIjcu  the  tire  h  in  phct,  whether  inflated 
or  deflated. 

Although  the  method  of  attachment  is 
such  as  to  hold  the  tire  absolutely  fast  to 
the  wbee!,  both  tube  and  casing  may  be 
easily  a nd  s peed i  1  y  reiiio v ed .  To  ace o m - 
plish  this  the  nuts  are  removed  from  the 
bolts,  which  permits  the  withdrawal  of  the 
outer  flange.  The  case  and  tube  may  then 
be  removed  together,  the  whole  operation 
requiring    less    than    two    minutes^    it    is 
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claimed.  Many  advantages  are  claimed  for 
this  tire  by  its  manufacturers.  One  of  the 
most  important  is  the  total  elimination  of 
rim  cutting.  The  flanges  are  made  to  flare 
outward,  and  the  tire,  when  in  action,  rolls 
on  these  rounded  edges  without  the  slight- 
est injury  to  the  casing.  It  is  also  claimed 
that  the  inner  tube  is  never  pinched,  as  it  is 
in  plain  sight  until  out  of  danger.  The  tire 
is  said  to  be  fastened  so  positively  that  it 
cannot  come  off  when  in  use,  insuring  abso- 
lute safety. 

Electric  Transmission  for  Gasoline 
Cars. 

Our  Philadelphia  correspondent  writes  as 
follows :  "A  number  of  Philadelphia  parties 
are  interested  in  a  form  of  vehicle  propul- 
sion which  the  writer  understands  to  con- 
sist of  a  gasoline  engine  of  common  con- 
struction which  generates  electricity  to  run 
the  car  by  means  of  what  is  called  a  con- 
troller. This  controller  is  inserted  in  the 
shaft  leading  from  the  motor  to  the  rear 
axle  differential,  as  is  shown  in  the  accom- 
panying illustration ;  it  is  claimed  to  be  very 
simple  in  construction  and  impossible  to 
burn  out.  Many  different  things  of  great 
importance  are  claimed  for  this  controller, 
among  others  that  of  a  transmission,  and 
clutches  are  entirely  done  away  with.  The 
controller  starts  the  engine,  feeds  the  search- 
lights (front,  back  and  inside  of  the  car), 
starts  and  stops  the  car,  furnishes  the  igni- 
tion spark  for  the  engine,  acts  as  a  magnetic 
brake  for  stopping  the  car  and  regulates  the 
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A,  engine;  B,  engine  shaft;  C,  controller  arma> 
ture;  D,  controller  field;  £,  transmission  shaft;  F, 
differential. 

running  of  the  car  at  any  speed  desired. 
It  is  claimed  that  there  is  absolutely  no  loss 
of  power  on  a  level  road,  the  only  loss  of 
power  possible  being  in  hill  climbing  under 
a  heavy  load  and  cannot  exceed  5  per  cent, 
while  the  loss  of  power  on  any  automobile 
is  from  25  to  35  per  cent,  under  similar 
conditions;  and  in  addition  to  the  loss  of 
power  there  is  a  great  strain  on  all  makes 
of  automobiles  in  the  engine,  transmission 
and  clutches,  especially  when  running  slow 
or  in  hill  climbing,  which  causes  much  trou- 
ble on  all  modern  automobiles. 

"G.  J.  Scott,  an  electrical  engineer  of  Phil- 
adelphia, who  is  the  inventor  of  the  con- 
troller, is  said  to  have  been  working  on  the 
idea  for  the  past  ten  years.  It  is  said  that 
a  considerable  sum  of  m«>ney  has  been  spent 
in  perfecting  this  controller  by  a  party  of 
Philadelphians.  A  company  is  about  to  be 
formed  to  build  automobiles  equipped  with 
this  Scott  &  Janney  controller,  at  130  Arch 
street,    Philadelphia.      Another    man    con- 


cerned  and  who  has  charge  of  f 
present  company  is  William  D.  P 
of  1547  North  Thirteenth  street 
phia.  Mr.  Aims  is  a  mining  en 
chemist." 

[It  appears  that  the  idea  is  no 
than  to  insert  an  electric  gene 
both  its  armature  and  field  ro 
tween  the  engine  and  rear  axle, 
a  very  old  one,  and  has  often  bee 
by  experimenters,  but  has  never 
on  the  market  on  any  scale.  Th 
much  greater  than  stated  aboi 
even  at  high  speed,  when  the  < 
greatest,  power  is  lost  in  keeptni 
mo  field  excited,  and  in  the  an 
low  speeds  the  loss  of  power  is 
as  it  is  proportional  to  the  sli| 
stance,  if  the  propeller  shaft  tu 
half  the  speed  of  the  dynamo  si 
cent,  of  the  power  is  lost  in  t 
armature.  Moreover,  starting  th 
means  of  the  controller  is  only  i 
storage  battery  is  carried,  which 
ly  to  the  weight — Ed.] 


Worlcingmen's  Insurance 
ployers'  Liability 

The  Bureau  of  Labor  is  pre|] 
port  covering  the  various  systen 
ingmen's  insurance  and  employ* 
both  in  this  country  and  abroa 
port  will  cover  insurance  agaii 
accident,  disability,  old  age,  dej 
emplojrment. 

In  this  connection  it  is  end 
secure  information  concerning  tl 
in  the  United  States  of  what 
known  as  establishment  funds— 
tual  relief  or  insurance  fund; 
and  maintained  by  the  employe< 
dustrial  establishment,  or  relief 
ported  either  wholly  or  in  part 
ployers  themselves.  It  is  desire 
wherever  possible,  copies  of  c 
rules  and  bylaws,  blank  certil 
and  any  other  matter  relating 
this  character.  In  the  abser 
data  the  name  and  location  o 
ments  in  which  such  funds  exist 
Persons  possessing  data  of  anj 
tive  to  the  existence  of  establisl 
in  this  country  are  requested  t 
cate  with  Chas.  P.  NeilU  Comi 
the  Bureau  of  Labor  at  Wash 


In  the  Argentine  Republic  t 
duty  on  motor  vehicles  is  at 
50  per  cent  ad  valorem.  It  m 
ble  to  make  an  arrangement  w 
toms  authorities  for  this  amoiii 
posited  and  returned  when  Ica^ 
Consul  General  for  the  Repul 
don  cannot  give  definite  infc 
this  point  Gasoline  is  obtair 
large  towns,  where  many  cars 
residents.  Away  from  the  moi 
centres  the  roads  are  mere 
and  they  would  be  almost  im 
cars  during  winter,  but  from  1* 
March  touring  is  feasible,  thoi 
and  heat  are  excessive. 


L 


ebniaxy  2t,  2906. 


THE  HORSELESS  AGE. 


327 


OHHOraCATlONS. 


Braking. 

t)R  Horseless  Age: 
r.  Fay's  remarks  upon  the  subject  of 
minimum  distance  in  which  a  car  can 
topped  by  its  brakes,  which  form  a  por- 
of  his  most  excellent  article  on  "Motor 
;d"  in  the  issue  of  February  7,  remind 
jf  a  legal  incident  in  which  this  ques- 
arosc  in  a  rather  interesting  form, 
gentleman  was  arrested  in  an  Eastern 
for  overspeeding  and  was  fined  in  the 
cipal  court    An  appeal  was  taken,  and 
ic  trial  in  the  Superior  Court   the  ar- 
ig  officer  and  several  others  testified 
the  car  was  being  driven  at  about  30 
i  per  hour.     When  questioned   as   to 
iistance  required  to  ^stop  the  car  the 
r  testified  that  it  was  brought  to  rest 
feet  after  he  gave  the  driver  a  signal 
Jt    The  driver  of  the  car  testified  that 
mployed  only  the   foot  brake,   acting 
the  transmission,  in  making  the  stop, 
car  in  question  carried  almost  exactly 
its  total  weight  upon  its  rear  wheels, 
15  the  roadway  was  fine  dry  macadam 
^efficient  of  adhesion  was  taken  as  0.5. 
i  writer,  who  was  summoned  as  an 
t  witness,  showed  in  court  that  under 
conditions  the  distance  in  which  the 
[>uld  have  been  stopped,  if  running  at 
iles  per  hour,  even  with  the  brakes 
d  to  the  extent  of  just  slipping  the 
s,  would  not  have  been  less  than  120 
and.  conversely,  that  if  the  car  was 
ly  stopped  in  30  feet,  its  speed  at  the 
nt    of    brake    application    could    not 
ly  have  exceeded  15  miles  per  hour, 
formula  used  in  the  above  computa-  . 
and  applicable  to  any  car   the  weight 
ich  is  evenly  divided  between  its  front 
lar  wheels  (a  condition  often  closely 
cimated  in  practice),  is  very  simple: 
le  minimum  distance    in  (F)  feet  in 

^       •  ,_       «.       .  M» 

stopping  can  be  effected,   F  = 

7-49 

M  is  the  speed  in  miles  per  hour, 
jury  in  this  case  seems  to  have  ap- 
ed the  very  contradictory  nature  of 
resting  officer's  testimony,  as  it  was 
ltd  learned  that  they  did  not  con- 
ic evidence  submitted  sufficient  proof 
e  maximum  legal  speed  of  20  miles 
ir  had  been  exceeded, 
rtheless,  the  verdict  of  the  lower 
ras  sustained,  as  it  was  held  that  the 
ipon  which  the  alleged  speeding  was 
ated  was  within  the  compact  portion 
city,  where  the  legal  rate  of  speed 
Jiiles  per  hour,  and  not  20  miles  per 
is  elsewhere  permitted.  The  para- 
in  the  law  defining  the  "compact" 
of  the  town,  describes  it  as  that 
along  the  streets  of  which  the  build- 
erage  less  than  100  feet  apart  for  a 


quarter  of  a  mile  adjacent  to  the  point  in 
question.  In  this  particular  instance  the 
buildings  (private  residences)  were  found 
to  be  more  than  100  feet  apart,  on  the 
average,  if  measured  from  centre  to  centre, 
but  less  than  100  feet  apart  if  the  distance 
between  their  adjacent  sides  was  measured. 

The  latter  construction  was  that  which 
was  upheld,  and  the  fine  was  imposed. 

There  is  one  fact  which,  though  implied 
in  Mr.  Fa/s  discussion,  may  warrant  spe- 
cial comment,  and  that  is  the  minimum 
distance  in  which  a  car  can  be  stopped  if 
independent  of  the  car's  weight  That  is,  a 
heavy  car  can  be  stopped  just  as  quickly 
as  a  light  one,  provided  its  brakes  are  suf- 
ficient to  just  slide  the  wheels  and  that  the 
weight  distribution  is  the  same  in  the  two 
cases. 

This  is  directly  contrary  to  popular  belief, 
but  is  the  fact  notwithstanding.  The  min- 
imum distance  in  which  a  car  can  be 
brought  to  rest  from  rectilinear  motion  is 
dependent  solely  upon  the  proportion  of 
the  car's  total  weight  which  is  borne  by 
the  braked  wheels,  its  speed  and  the  co- 
efficient of  adhesion. 

W 

In  Mr.  Fay's  formula    —    is   simply  the 

reciprocal  of  the  fraction  which  represents 
the  proportion  of  the  total  weight  that  is 
carried  by  the  braked  wheels. 

This  fraction  is  determined  by  the  fore 
and  aft  position  of  the  car's  (Jentre  of  gravity, 
and  is  entirely  independent  of  the  absolute 
weight  of  the  car.  It  may  be  interesting  to 
note  that  heavily  loading  the  tonneau  of  a 
car  diminishes  rather  than  increases  the 
distance  in  which  it  can  be  stopped  when 
moving  straight  ahead,  assuming  the  brakes 
sufficient  to  just  retard  the  wheels  to  the 
slipping  point  It  does  so  by  increasing 
the  fraction  of  the  total  load  which  is  borne 
by  the  braked  wheels.  Weight  may  be 
added  or  subtracted  over  the  fore  and  aft 
centre  of  gravity  without  changing  the  con- 
ditions so  far  as  braking  is  concerned. 

Some  commercial  cars  of  the  four  wheel 
drive  type  have  been  constructed  with  a 
brake  upon  each  wheel.  If  these  brakes 
are  powerful  enough  to  produce  the  max- 
imtmi  retarding  effect  such  a  car  could  be 
stopped  in  a  much  shorter  distanfe  than 
could  a  rear  braked  vehicle.  As  the  entire 
car  weight  would  be  available  for  braking 

effect,  the  fraction   ~     would  become  unity 


"Laying  Up"  Storage  Batteries. 

Editor  Horseless  Age: 

The  article,  "Laying  Up  Storage  Bat- 
teries," where  the  instructions  are  quoted 
from  the  pamphlet  issued  by  the  Hunt  Stor- 
age Battery  Company,  is  of  little  value 
unless  the  ntunber  of  cells  in  the  battery  is 
mentioned.  It  undoubtedly  is  mentioned  in 
the  pamphlet^  but  the  quotation  gives  only 
45  volts.  Unless  we  know  what  voltage 
this  is  per  cell,  the  information  is  of  no 
value  to  the  layman  in  telling  him  how  to 
lay  up  a  storage  battery. 

There  are  three  ways  to  lay  up  a  storage 
battery.  It  may  be  laid  up  dry,  in  the  acid 
itself  or  in  water.  If  it  is  to  be  laid  up  dry, 
the  enclosed  instructions,  taken  from  the  in- 
struction book  of  the  Electric  Storage  Bat- 
tery Company,  are  concise  and  easily  un- 
derstood by  any  garage  man. 

If  laid  up  in  water,  the  paragraph  quoted 
in  your  issue  of  January  31  above  referred 
to  is  all  right,  except  that  generally  such 
work  is  done  upon  the  battery  when  it  is 
out  of  the  carriage.  Another  way  of  put- 
ting it  is,  after  the  battery  is  filled  with  dis- 
tilled water,  discharge  it  completely  at  its 
normal  discharge  rate,  which  depends  upon 
its  size.  It  is  usual,  however,  to  leave  the 
battery  in  water,  and,  in  fact,  necessary 
when  the  battery  is  made  up  with  wood 
separators,  as  these  will  disintegrate  if 
exposed  to  the  air  for  any  length  of  time. 
Of  course,  when  the  battery  is  put  away  in 
water  it  must  be  kept  in  a  room  above  the 
freezing  point 

When  put  away  in  its  own  acid,  which  is 
really  not  put  away  at  all,  but  kept  in  com- 
mission,  a  battery  may  be  kept  in  proper 
condition  by  occasionally  discharging  it, 
say,  once  in  two  weeks,  through  a  rheostat, 
and  charging  it  up  again  immediately  to 
keep  the  sulphate  from  forming.  When 
standing  in  its  acid,  the  battery  must  al- 
ways be  kept  charged.     Herbert  H.  Rice. 


and  be  eliminated  from  the  formula.    Such 
a  car,  traveling  at  M  miles  per  hour,  could 

be  brought  to  rest  in  —    feet 

It  is  rather  a  frightful  thought  but  nev- 
ertheless a  fact  that  a  racing  car  such  as 
has  recently  attained  a  speed  of  120  miles 
per  hour  on  the  Florida  course,  would  re- 
quire about  2,800  feet,  or  somewhat  over  a 
mile,  to  effect  a  stop,  assuming  that  one- 
third  of  its  weight  rested  upon  the  braked 
wheels,  and  that  the  brakes  were  capable 
of  the  maximum  theoretical  effect. 

L.  C. 


enclosure. 
"Where  a  battery  is  to  be  out  of  service 
for  several  months,  and  it  is  not  convenient 
to  give  it  the  freshening  charge  every  two 
weeks,  it  should  be  taken  out  of  commis- 
sion.   It  should  first  be  charged  until  every 
cell  is  in  a  state  of  full  charge.     If  there 
are  short  circuited  cells,  they  should  be  put 
in    condition    before    the    charge    is    com- 
menced, so  that  they  will  receive  the  full 
benefit  of  the  charge.     Then   remove  the 
elements  from  the  jars,  separating  the  posi- 
tive groups  from  the  negative  groups,  and 
place  in  water  for  about  one  hour  to  re- 
move  electrolyte   adhering   to   the   plates; 
then  withdraw  the  groups  and  allow  them 
to  drain  and  dry.    The  positives  when  dry 
are  ready  to  be  put  away.    If  the  negatives 
in    drying    become    hot  enough  to  steam, 
they  should  be  again   rinsed  or  sprinkled 
with  clean  water  and  then  allowed  to  dry 
thoroughly.       When     dry     the     negatives 
should  be   replaced   in   the   electrolyte    (of 
from   1.275  to  1.300  specific  gravity),  care 
being  taken    to   completely    immerse   then? 
(two  groups  may  be  placed  in  a  jar  « 
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the  jar  filled  with  electrolyte),  and  allowed 
to  soak  for  three  or  four  hours.  After 
rinsing  and  drying  they  are  ready  to  be  put 
away.  The  rubber  separators  should  be 
rinsed  off  in  water.  Wood  separators, 
after  having  been  in  service,  will  not  stand 
much  handling,  and  had  better  be  thrown 
away.  If  it  is  thought  worth  while  to  keep 
them,  they  must  be  kept  immersed  in  water 
or  weak  electrolyte,  and  in  reassembling 
the  electrolyte  must  be  put  into  the  cells 
immediately,  as  wet  wood  separators  must 
not  stand  exposed  to  the  air  for  an  unnec- 
essary moment,  especially  when  in  contact 
with  plates. 

"When  putting  the  battery  into  commis- 
sion it  should  be  treated  in  the  same  man- 
ner as  if  it  were  new,  and  the  regular  in- 
structions for  assembling  and  putting  into 
commission  a  new  battery  followed." 


Six  Cylinder   Motors. 

Editor  Horseless  Age:  \ 

I  would  like  to  have  some  information 
in  regard  to  six  cylinder  motors.  I  under- 
stand that  the  main  advantage  is  that  the 
six  cylinder  gives  a  more  constant  impulse, 
but  would  ask  if  there  are  no  disadvan- 
tages to  offset  this.  I  am  informed  that 
the  six  cylinder  motor  is  not  perfectly  bal- 
anced, as  compared  to  the  four  cylinder. 
Is  this  correct?    If  so,  why?       T.  H.  H. 

[The  six  cylinder  motor  has  a  perfect 
mechanical  balance,  and  in  this  respect  is 
slightly  superior  to  the  four  cylinder.  The 
four  cylinder  has  an  almost  complete  bal- 
ance of  moving  parts,  the  motion  of  the 
two  inner  pistons  and  connecting  rods  being 
balanced  by  the  motion  of  the  two  outer 
pistons  and  connecting  rods,  which  move 
in  the  opposite  direction.  However,  for 
any  given  point  in  the  lower  half  revolu- 
tion of  the  crank  the  piston  moves  slightly 
slower  than  for  the  corresponding  point  in 
the  upper  half  of  the  revolution;  in  other 
words,  the  speeds  of  the  ascending  and  de- 
scending pistons  are  never  quite  equal,  and 
hence  they  cannot  quite  balance  each  other. 
The  difference  in  the  speeds  is,  however, 
very  slight 

The  objection  to  the  six  cylinder  engine 
is  its  complication.  There  are  six  inlet 
valves,  six  exhaust  valves,  six  igniters,  etc, 
against  only  four  of  each  with  the  four 
cylinder    engine, — Ed.] 


Queries. 

Editor  Horseless  Age: 

Will  >-ou  or_^any  of  your  readers  kindly 
answer  the  following  questions :  What  arc 
the  tenable  objections,  if  any,  to  the  use  of 
tyo  coils  for  sparking  four  cylinders,  the 
same  as  one  coil  is  successfully  used  for 
sparking  two  cylinders  ?  What  are  the  objec- 
tions to  pressure  or  gravity  feed  oilers  when 
suitable  strained  oil  is  used?  They  are 
simple,  having  no  extra  driving  mechan- 
ism, no  complicated  working  parts,  and 
simplicity  is  what  we  want  Is  it  ver>- 
hurtful   to  the  gears  in  a  planetary  trans- 


mission to  use  the  reverse  pedal  fo»  brak- 
ing purposes?  It  is  very  convenient  and 
works  well.  It  is  claimed  that  the  mechan^ 
ical  inlet  gives  about  10  per  cent  more 
power  than  the  automatic,  by  virtue  of 
permitting  a  greater  volume  of  mixture  to 
enter.  Why  not  use  a  higher  compression 
with  the  automatic  and  do  away  with  all 
the  extra  parts?  Why  has  the  single  tube 
tire,  which  is  ordinarily  easily  repaired 
without  removal  from  the  rim,  so  complete- 
ly fallen  into  disuse?  They  are  simpler 
and  less  expensive.      Pacific  Motor  Co. 

[A  single  coil  has  been  used  for  sparking 
two  opposed  cylinders  by  several  well 
known  manufacturers,  but  the  practice  has 
not  been  found  entirely  satisfactory  and 
has  been  at  least  partly  given  up.  We 
know  of  no  particular  theoretical  objection 
to  it,  except  that  if  the  vibrator  of  the  single 
coil  is  out  of  adjustment  the  engine  will  at 
once  act  very  badly  or  stop  altogether, 
which  it  would  not  do  if  two  coils  were  used 
and  one  of  the  vibrators  got  out  of  adjust- 
ment. ^Then,  too,  the  spark  must  jiunp  two 
gaps  in  series,  which  requires  a  somewhat 
greater  pressure  and  is  therefore  harder  on 
the  insulation.  None  of  the  theoretical  ob- 
jections to  this  system  is  very  strong,  but, 
as  stated,  its  applications  in  practice  have 
not  proven  entirely  satisfactory. 

The  shortcoming  of  the  pressure  and 
gravity  oiler  resides  in  the  fact  that  their 
feeding  force  may  be  insufficient  in  case  the 
oil  is  very  heavy,  as  in  cold  weather,  or 
when  the  feed  tubes  become  choked  by  im- 
purities. Under  all  ordinary  conditions 
these  oilers  are  practically  as  efficient  as 
the  mechanical  or  force  feed  oiler,  but  it  is, 
of  course,  very  important  that  unlooked  for 
contingencies  in  this  respect  be  provided 
for,  and  to  judge  from  the  way  the  force 
feed  oiler  has  been  adopted  this  season  by 
American  manufacturers  of  higher  priced 
vehicles,  these  contingencies  do  arise. 

The  effect  of  braking  on  the  reverse  gear 
of  a  planetary  gear  depends  on  the  manner 
in  which  the  brake  band  is  applied.  If  the 
brake  is  applied  suddenly  it  is,  of  course, 
obvious  that  the  teeth  of  the  pinions  are 
greatly  strained  and  may  possibly  be 
stripped.  But  if  the  application  is  effected 
gradually  no  undesirable  results  are  likely 
to  occur,  as  the  wear  on  the  teeth  cannot 
amount  to  much. 

In  our  opinion  it  is  doubtful  whether  the 
mechanical  inlet  valve  adds  much  if  any  to 
the  maximum  power  of  an  engine,  but  it 
adds  considerably  to  the  power  when  the 
engine  is  pulled  down  in  speed  by  the  load, 
as  the  suction  is  then  so  small  that  the  auto- 
matic inlet  valve  would  close  prematurely. 

We  think  there  is  room  for  a  difference 
of  opinion  as  to  the  relative  ease  of  repair 
of  single  and  double  tube  tires.  Personally 
we  have  never  been  able  to  make  a  lasting 
repair  to  a  single  tube  tire,  owing,  undoubt- 
edly, to  want  of  skill,  which  most  automo- 
bile users  lack.  On  the  other  hand,  any 
amateur  capable  of  following  printed  direc- 
tions can  ctTectively  repair  a  puncture  in  a 
double   tube   tire. 


Any  reader  who  may  not  agree  wti 
above  answers  is  invited  to  comnm 
us  his  views. — Ed.] 


A  Force  Feed  Oiler  Sunesti 

Editor  Horseless  Age: 

The  accompanying  sketch  of  aa 
matic  force  feed  oiler  may  be  of  id 
The  action  is  as  follows :  A  pipe  fra 
cylinder  coimects  at  A.  Supi^y  aad 
ery  pipes  connect  at  B  and  C.  TIrj 
is  driven  down  at  each  explc^toa  ^ 
the  pressure  resulting  thercfrotn  £i 
turned  by  spring  at  each  suctioii  i 
The  feed  can  be  adjusted  from  nod 


Du  Mono's  Lubricator. 

several  drops  of  oil  by  means  of  tl»  s^ 
screw  D,  which  determines  the  lift  ^^ 
plunger.    _  P.  E.  Du  Hi 


License  Regulations. 

Editor  Horseless  Age: 

Motorists  hereabouts  will  (as  the  i 
travel  season  approaches)  want  to  ( 
definitely  how  far  the  laws  of  at  lca=t  ? 
sylvania.  New  Jersey,  New  York  ar  i 
England  States  are  going  to  rcspci 
home  licenses  when  traveling.  G^ 
something  sure  and  authoritatire,  pl^sS 

J.  CI 

[Abstracts  of  all  the  State  laws  s.i 
force  were  published  in  our  issues  c: 
17  and  24,  1905.  There  would  be  I>^ 
in  printing  the  reg^ations  now,  u  > 
mobile  laws  are  usually  very  unftil 
this  season  of  the  year,  and  the  fi 
laws  may  be  superseded  by  others  ia  i 
States  before  the  touring  seascm  1 
Alongr  in  April  or  May,  when  tb«l 
'.egrislative  activity  abates  and  the  i 
again  become  fit  for  travel,  we  sha'  ( 
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er  digest  of  autombile  laws.  New 
and  all  the  New  England  States 
the  licenses  of  other  States.    Penn- 

lia   and  New  Jersey  do  not — Ed.] 


Inclined  Vehicle  Springs. 

r  Horseless  Age: 

page  774  of  your  issue  of  January  10 
show  a  cut  of  an  inclined  vehicle 
?.  Would  you  mind  telling  me  how 
teering  is  connected  up  to  this  wheel 
ow  the  road  wheel  to  travel  back  to- 
the  steering  wheel  ?  S.  F.  Edge. 
e  do  not  know  whether  the  "inventor" 
s  spring  made  any  special  provision  to 
omc  the  diflficulty  of  variation  in  the 
ice  between  the  steering  gear  and 
The  trouble  can  be  eliminated,  how- 
by  running  the  connecting  rod  from 
ear  to  the  steering  knuckle  crosswise 
t  car  frame,  as  is  done  in  many  Amer- 
runabouts.  Where  the  steering  gear 
•  behind  the  axle,  two  connecting  rods 
I  bell  crank  would  be  necessary. — Ed,] 


Suggestions  Wanted. 

r  Horseless  Age: 

/^ish  some  of  your  readers  would  help 
ut  of  a  trouble  that  is  proving  expen- 
to  me.  I  have  five  inner  tubes  (30X 
that  leak  when  in  the  shoe  and  under 
ure — not  rapidly,  but  just  slow  leaks, 
ow  that  they  cannot  be  found  when 
abe  is  taken  out  and  blown  up  as  much 
will  stand.  Not  a  bubble  appears,  but 
'  one  of  the  blamed  five  will  leak 
jh  overnight  to  let  the  rim  onto  the 
Can  anyone  give  me  a  tip? 

O.  E.  Davies. 

iicts  Cessation   of  Automobile 
Importation. 

»rge  N.  Pierce,  president  of  the  George 
^icrce    Company,    of    Buffalo,   who   is 
iming  in  Denver  for  a  short  time,  in 
iterview  with  a  Horseless  Age  corre- 
lent   said    that   within   the   next   few 
none  but  American  made  automobiles 
)e  used  in  this  country.    "We  are  more 
able  to  compete  with  foreign  manu- 
rers,"    said    Mr.    Pierce,   "and   within 
years  the  importation  of  automobiles 
:ease.    The  main  trouble  in  manufac- 
^  automobiles  in  this  country  has  been 
we  could  not  secure  steel  of  the  de- 
quality.    When  we  ordered  steel  from 
.merican  manufacturer  he  asked  how 
hundred  thousand  tons  we  wanted, 
ve  were  forced  to  admit  that  we  didn't 
hundreds  of  thousands  of  tons,  but 
say,  15  or  20  tons. 

^hcre  the  foreign  automobile  makers 
had  the  advantage  over  us  is  in  secur- 
i  finer  quality  of  steel.  Their  steel 
ifacturers  went  in  to  make  a  better 
ty  of  steel  and  did  not  count  on  quan- 
is  the  steel  manufacturers  in  this  coun- 
io.  Conditions  are  rapidly  changing, 
ver,  in  the  United  States,  and  we  will 
be  able  to  secure  even  better  steel  than 
gn  automobile  makers  use.     Some  of 


Logomobilb  Tool  Box. 


the  large  steel  companies  are  erecting  plants 
which  turn  out  a  special  high  grade  steel 
for  automobile  use.  They  are  beginning 
to  realize  that  the  autoipobile  has  come  to 
^tay>  and  will  make  ample  provision  to  sup- 
ply the  demand  for  a  fine  quality  of  steel. 

"The  automobile  has  developed  more 
during  the  past  five  years  than  any  other 
manufactured  article  in  the  history  of 
American  enterprise.  It  is  destined  to  be 
the  main  means  of  transportation  in  this 
country.  Its  development  will  continue  to 
be  marvelous.  More  than  95  per  cent  of 
the  commerce  of  the  cotmtry  is  carried  on 
on  wheels,  and  it  will  not  be  long  before 
the  automobile  surpasses  all  other  methods 
of  transportation.  All  the  States  are  now 
making  better  roads,  and  the  day  is  not  far 
distant  when  transcontinental  highways 
will  be  established  and  automobiles  can  be 
run  from  the  Atlantic  to  the  Pacific  These 
boulevards  will  make  a  cheap  and  quick 
means  of  communication  between  cities  in 
all  parts  of  the  country,  and  will  add  to  the 
popularity  of  the  auto." 


Locomobile.  Tool  Equipment. 

The  two  photos  herewith  show  the  case, 
for  tools  and  extra  oils  carried  binder  the 
rear  of  the  tonneau  in  the  1906  Locomobile. 
One  of  the  photos  shows  the  tool  case  m  it 
is  placed  on  the  car.  the  hinged  vertical 
cover,  however,  being  removed. to  give  an 
idea^  of  the  interior.  At  the  left  wiW  be 
noticed  three  trays,  with  a '  compartment 
underneath  them;  and  at  the  right. four  oil 
cans,-  two  Jor  engine  oil  and  transmission 
compotmd,  and  two  others  for  hard  grease 
and  soft  grease  respectively. 

In  the  other  view  the  traya  are  shown 
removed  to  give  an  idea  of  the  manner  in 
which  the  wood  is  cut  away. to  make  place 
for  the  various  tools  so  that  each  will  fit  its 
proper  place.  All  tools  are  said  to  be  of 
the  best  quality  drop  forged  and  case  hard- 
ened steeL  It  will  be  noticed  that  the  equip- 
ment includes  a  jack,  a  tire  pump,  baU  pein 
hammer,  etc  The  long  rod  leaning  against 
the  pump  is  a  tool  provided  to  enable  the 
owner  to  open  the  pet  cocks  underneath  the 
engine  base  conveniently. 


Drawers  of  Tool  Box  and  Tools. 
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New  Regulations  Proposed  for  the 
District  of  Columbia. 

The  District  Commissioners  gave  a  hear- 
itig  on  February  IS  to  all  in  favor  of  or 
opposed  to  House  of  Representatives  bill 
No-  12,310,  introduced  by  Representative 
Sims,  of  Tennessee,  a  member  of  the  House 
District  of  Columbia  Committee,  "to  regu- 
late the  speed  of  automobiles  in  the  District 
of  Columbia  and  for  other  purposes."     • 

When  the  commissioners  appeared  the 
room  was  full  of  representative  automo- 
bi lists  of  die  city.  Commissioner  McFar- 
land  first  read  the  proposed  bill,  which  with 
few  exceptions  is  the  same  as  the  present 
regulations.  Speed  is  reduced  from  six  to 
four  miles  an  hour  rotmding  comers.  A 
new  requirement  makes  an  autoist  slow  to 
six  miles  per  hour  at  all  street  crossings, 
but  the  real  bone  of  contention  is  the  pro- 
visioti  for  punishment  in  the  case  of  a  sec- 
ond conviction  of  any  regulation  of  the  bill. 
This  is  mandatory,  and  specifies  an  im- 
prisonment of  not  less  than  ten  days  or 
more  than  one  year. 

Pursuing  the  usual  course  in  hearings 
given  by  the  commissioners,  Commissioner 
McFarland  asked  for  the  advocates  of  the 
bill.  Ho  one  responded,  and  after  a  dignified 
pause  of  a  few  minutes  he  asked  for  those 
opposed  to  the  bill.  W.  S.  Duvall,  president 
of  the  Washington  Automobile  Club,  then 
appeared  before  the  commissioners  and  read 
a  carefully  prepared  paper  presenting  his 
reasons  for  objecting  to  the  bill  with 
marked  abSltt>\  So  completely  and  logically 
did  this  paper  answer  his  purpose,  and  of 
those  assembled,  that  there  was  practically 
nothing  left  for  any  one  else  to  say  when 
he  had  concluded. 

The  paper  began  by  assuming  that  the 
commissioners  were  not  in  favor  of  such  a 
bill  The  author  then  cited  the  successful 
operation  of  the  present  police  regulations, 
calling  attention  to  the  fact  that  during  the 
automobiling  period  in  Washington  there 
had  been  but  one  casualty,  and  that  the  cor- 
oner's jury  in  that  case  had  completely 
exonerated  the  driver  from  any  blame. 

Mandatory  imprisonment  was  then  dis- 
cussed. Attention  was  invited  that  not  a 
State  in  the  Union  had  such  a  law,  and 
prediction  was  made  that  no  judge  in  this 
district  would  send  a  citizen  to  jail  because 
he  had  unwittingly  broken  a  simple  poHce 
regulation. 

Commissioner  McFarland  here  interrupt- 
ed the  reading  to  ask  how  many  automobil- 
ists  had  'Speedometers  on  their  cars.  Mr. 
Duvall  thought  possibly  20  per  cent.,  not 
over.  'Then  how  do  the  others  regulate 
^dr  speed?'*  asked  Mr.  McFarland.     "By 

If  knowledge  of  speed,  the  same  as  the 

fts%  of  horses  do,"  was  the  answer. 


Continuing,  Mr.  Duvall  mentioned  the 
national  effect  of  any  bill  passed  by  Con- 
gress would  have  as  establishing  a  prec- 
edent for  action  in  other  States  and  cities. 
He  impressed  upon  the  commissioners  the 
necessity  for  uniform  laws  throughout  the 
land,  with  interchangeable  courtesies.  He 
cited  the  condition  of  affairs  in  Pennsyl- 
vania as  an  example.  An  autoist  living  in 
Philadelphia  must  leave  the  city  with  a  city 
tag  on  or  be  fined;  as  soon  as  he  is  in  the 
coimtry  he  must  put  on  the  State  tag  and 
remove  the  city  tag  or  be  fined.  A  tourist 
rtmning  from  Washington  to  New  York 
must  write  days  in  advance  of  his  contem- 
plated trip  for  licenses.  He  leaves  Washing- 
ton with  a  District  of  Columbia  number; 
later  uses  a  Maryland.  Then  in  Pennsylva- 
nia removes  his  old  ones  and  puts  on  Penn- 
sylvania. In  New  Jersey  another;  also 
some  on  his  lamps.  He  pleaded  for  some 
reasonable  regulations,  some  relief  from  the 
onerous  ones  now  in  force,  and  stated  that 
if  horses  are  allowed  ten  miles  an  hour, 
autos  should  be  allowed  twenty,  as  an  auto 
can  be  stopped  in  one-half  the  distance  a 
horse  can,  and  that  its  stopping  depends  on 
the  will  of  the  driver,  not  on  that  of  the 
horse. 

Mr.  Duvall  admitted  the  fact  that  a  few 
automobilists  were  reckless,  and  stated 
they  should  be  punished.  Questioned  by 
Commissioner  McFarland  as  to  the  per- 
centage of  reckless  drivers  in  the  city,  Mr. 
Duvall  thought  it  was  less  than  2  per  cent 
He  then  read  a  bill  that  he  proposed  as  a 
substitute  to  the  regulations  now  in  force. 
It  limits  the  speed  of  autos  in  certain  de- 
fined business  districts  between  9  a.  hl  and 
7  p.  m.  to  twelve  miles  an  hour,  and  in  more 
congested  places  to  ten  miles  per  hotir,  and 
in  crossing  street  car  tracks  and  turning 
corners  to  six  miles  an  hour.  Outside  the 
districts  mentioned  and  within  them  be- 
tween 7  p.  m.  and  9  a.  m.  the  maximum 
speed  is  fixed  at  fifteen  miles  per  hour,  and 
outside  the  fire  limits  at  twenty  miles  an 
hour. 

Horse  drawn  vehicles  are  limited  to  eight 
miles  an  hour  in  business  districts,  four  at 
crossings  and  corners,  and  to  ten  miles  an 
hour  outside  the  fire  limits.  A  general  rule 
is  included  providing  that  nothing  in  the 
bill  shall  be  construed  as  permitting  dan- 
gerous speed  at  any  time  or  place,  and  that 
drivers  of  autos  or  horses  br  riders  of  bicy- 
cles shall  at  all  times  and  places  be  gov- 
erned by  surrounding  circumstances. 

Penalties  fixed  for  first  offence  not  less 
than  $1  nor  more  than  $20;  for  a  second 
conviction  within  six  months,  not  less  than 
$5  nor  more  than  $50,  with  imprisonment 
not  exceeding  thirty  days  in  addition  at  the 
discretion  of  the  court. 

Commissioner  McFarland  expressed  him- 
self as  very  well  pleased  with  the  bill  pro- 
posed, and  stated  that  the  commission 
would  give  it  due  consideration. 

R.  B.  Caverly,  the  object  of  Representa- 
tive Sims'  vicious  attack  in  the  House  of 
Representatives  on  February  14,  made 
bold   to   suggest  that  as  the  law  now  in 


force  was  the  result  and  surviv; 
of  experience,  and  a  law  that 
munity  at  large  understood,  why 
thing  else?  Why  have  laws 
those  who  reside  in  Washington 
months  of  the  year,  when  the 
already  in  force  were  satisfactoi 


Hearing  on  Automobile  Lc 
at  Boston. 

Boston,  Mass. — The  first  I 
the  year  on  automobile  legisl 
held  at  the  State  House,  Bost 
the  Roads  and  Bridges  Com 
Monday,  February  12.  Two 
taken  up — one  of  Representati^ 
W.  Williams,  of  Attleboro,  \ 
the  placing  of  nails,  glass  and 
articles  in  public  ways  and  \ 
the  bill  to  accompany  the  ] 
Representative  Jacob  H.  Mo 
quire  the  use  of  warning  or 
vices  on  automobiles  and  mo 

The  Williams  bill  reads  as 

"It  shall  be  unlawful  for  a 
knowingly  to  throw  or  place  < 
be  thrown  or  placed  in  an> 
public  place  or  bridge  any  t; 
wire,  scrap  metal,  glass,  ct 
other  thing  injurious  to  the  I 
sons  or  animals,  or  to  the  tir« 
of  bicycles  or  other  vehicles, 
violates  the  provisions  of  thii 
be  subject  to  a  fine  of  not  les< 
nor  more  than  dollars." 

This  bill  was  the  first  one  to 
up  for  discussion,  and  there  1 
position,  the  only  question  ra 
"Does  not  the  present  statt 
malicious  mischief  cover  to  s< 
the  object  of  this  bill?" 

Among  those  present  to  s 
bill  were  Thomas  W.  William 
boro;  Francis  Hurtubis,  Jr.,  < 
the  Massachusetts  State  Auto 
sociation,  and  Frank  S.  Billini 
horseman.  Representative  Wi 
ed  that  while  he  was  a  resicj 
State  of  Rhode  Island,  and  n{ 
lice  board  in  one  of  the  lea 
the  need  for  such  a  bill  in  tha 
found  necessary,  and  he  was 
in  secdring  its  passage.  It  p 
effective  when  used  with  tli< 
mischief  law,  the  fine  being 
and  costs.  Since  his  residei 
State  the  need  for  such  a  bil 
itself,  and  he  cited  many  ca$< 
had  been  found  that  persons 
erately  thrown  tacks,  glass 
things  of  a  similar  nature  int 
ways  with  the  intent  of  injurii 
bile  tires. 

Again,  there  are  cases  wl 
have  been  thrown  or  dropip< 
highways  unintentionally,  wit! 
no  thought  to  do  injury.  Line 
ing  glass  insulators  Into  the 
drunken  and  careless  person 
bottles  into  the  street,  were 
b3  the  most  frequent  causes  < 
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*.  Mr.  Billings  spoke  of  a  case  where 
was  known  that  town  officials  put 
ards  with  nails  in  them  into  the  high- 
ys  to  injure  automobile  tires  and  thus 
ce  automobilists  to  take  other  routes. 
i  said  that  this  was  also  the  cause  of 
uring  horses'  feet.  Mr.  Hurtubis  was 
favor  of  the  bill  to  be  used  as  an 
icndment  to  the  present  malicious  mis- 
lef  law.  Elliott  C.  Lee,  president  of 
i  Massachusetts  State  Automobile  As- 
:iation,  when  asked  by  a  representative 
The  Horseless  Age  what  his  opinion 
the  bill  was,  said:  "It  is  a  good  thing, 
t  it  cannot  be  enforced."  This  ques- 
n,  of  course,  is  well  worth  consider- 
t,  but  was  not  brought  up  at  the  meet- 

r. 

rhe  text  of  the  petition  accompanying 
t  bill  of  Jacob  H.  Mock  is  as  follows: 
very  automobile  or  motor  cycle  used 
operated  in  this  Commonwealth  shall 
equipped  while  in  use  with  a  gong  or 
tl  which  shall  sound  or  strike  at  every 
solution  of  the  wheels,  and  which  shall 
of  a  pattern  approved  by  the  Massa- 
jsetts  Highway  Commission.  Who- 
tT  uses  or  operates  an  automobile  or 
>tor  cycle  which  is  not  equipped  ac- 
'ding  to  the  provisions  of  this  act  shall 
punished  by  a  fine  of  not  less  than 
;  nor  more  than  $50." 
fhc  bill  of  Representative  Mock  was 
y  supported  by  himself  and  Senator 
thoney,  of  Holyoke,  and  Representative 
II.  of  Leicester.  Mr.  Billings  and  Mr. 
irtubis  opposed  it  Representative  Mock 
iraed  that  the  present  speed  laws 
ounted  to  nothing  for  preventing  acci- 
its,  and  that  a  warning  was  what  was 
lessary.  He  believed  that  some  con  tin- 
is  warning  should  be  placed  upon  auto- 
biles,  as  it  was  required  that  bells 
mid  be  placed  upon  sleighs,  and  that 
omobiles  came  under  the  same  class.  If 
ell  was  placed  on  an  automobile  to  ring 
fvery  revolution  of  the  wheel,  the  faster 
y  went  the  faster  the  bell  would  ring, 
I  if  his  bill  was  passed  he  would  be  in 
or  of  allowing  automobilists  to  drive 
fast  as  they  desire. 

t  was  also  suggested  that  the  bells  be 
anged  in  chimes,  and  that  the  State 
fhway  Commission  be  allowed  to  select 
ell  of  a  tone  they  considered  best 
he  principal  objections  were  that  it 
lid  be  impracticable  as  well  as  spoil 
pleasure  of  automobilists,  and  that  it 
lid  become  a  nuisance  to  those  living 
ig  the  highways  through  which  auto- 
>ile8  are  constantly  passing,  and  in  time 
m  people  became  accustomed  to  it  no 
ice  would  be  taken  of  the  warning.  Mr. 
ings,  who  is  decidedly  against  automo- 
s,  said  that  he  would  prefer  no  warning 
all  than  to  have  an  automobile  horn 
tm  at  his  horses.  He  asked  the  com- 
tee  ^at  in  its  opinion  would  become  of 
Mr  of  horses  if  an  automobile,  equipped 
1  a  bell  ringing  at  every  revolution  of 
wheel  passed  at  a  high  rate  of  speed, 
was  figured  out   that  with   a  32   inch 


wheel,  going  at  the  rate  of  15  miles  an  hour, 
the  number  of  revolutions  would  be  a  lit- 
tle over  150  a  minute.  Mr.  Hurtubis  said 
that  in  his  judgment  there  was  enough 
noise  on  the  street  at  the  present  time  with- 
out adding  this  automobile  bell  to  drive 
people  to  the  insane  asylums.  It  has  been 
found  that  the  system  has  been  tried  in 
London,  but  after  a  short  time  it  was  dis- 
continued. When  these  bills  are  to  be  pre- 
sented to  the  House  and  Senate  is  not  yet 
known. 


To  Erect  Road  Signs  in 
Massacliusetts. 

Boston,  Mass. — An  interesting  bill  soon 
to  come  before  the  Committee  on  Roads  and 
Bridges  of  the  Massachusetts  Legislature 
is  that  to  accompany  the  petition  of  the 
legislative  committee  of  the  Massachusetts 
State  Automobile  Association,  to  authorize 
them  to  erect  signboards  and  notices  on 
State  highways.  The  bill  in  full  is  as  fol- 
lows: 

"The  Massachusetts  State  Automobile 
Association  may,  under  the  direction  of 
the  Massachusetts  Highway  Commission, 
erect  signboards  or  notices  at  such  points 
or  places  upon  the  highways  of  the  Com- 
monwealth as  the  commission  may  deem 
proper  and  necessary  for  the  safety  and 
comfort  of  users  of  the  highways  and  resi- 
dents living  contiguous  thereto,  the  cost  of 
such  signboards  or  notices  and  the  expenses 
in  connection  with  their  erection  and  main- 
tenance to  be  defrayed  by  said  Massachu- 
setts State  Automobile  Association.  This 
act  shall  take  effect  upon  its  passage.'' 

The  members  of  this  committee  are  as 
follows:  Lewis  R.  Spear,  of  the  Bay  State 
A.  A.  (chairman) ;  Elliott  C.  Lee,  of  the 
Mass.  A.  C. ;  S.  L.  Haynes,  of  the  A.  C.  of 
Springfield;  Dr.  Brandow,  of  the  Berkshire 
A.  C;  W.  H.  Chase,  of  the  Wachusett 
A.  C. ;  J.  H.  Coghlin,  of  the  Worcester  A. 
C,  and  Dr.  F.  E.  Constans,  of  the  Brock- 
ton A.  C  They  have  fully  discussed  the 
bill,  and  are  anxious  as  to  its  outcome. 

Mr.  Hurtubis,  counsel  for  the  association, 
when  interviewed,  said  that  its  object  was 
to  warn  automobilists  of  dangerous  hills, 
curves,  etc,  in  the  road  and  the  location  of 
hospitals,  to  thus  enable  the  person  in  such 
a  case  to  be  careful  with  the  use  of  his 
gong.  This  bill  would  be  of  great  help  to 
all  parties,  and  there  is  no  doubt  but  what 
it  will  be  approved  by  the  Legislature. 

The  time  for  the  hearing  has  not  yet  been 
set 


Automobilists  Oppose  Stanley  Bill. 

New  York  City. — Automobilists  have 
expressed  themselves  as  being  emphat- 
ically opposed  to  the  bill  introduced  last 
week  in  the  Legislature  at  Albany  to 
create  a  State  Motor  Vehicle  Commis- 
sion. They  may  form  a  delegation  to  go 
up  to  Albany  and  try  to  defeat  it  The 
bill  is  known  as  the  Stanley  Bill,  which 
repeals  the  present  automobile  law  and 
provides    for    the    appointment    by    the 


Governor  of  a  commission  of  three  mem- 
bers to  serve  without  compensation,  who 
shall  supervise  the  operation  of  motor 
vehicles  in  the  State.  The  commission 
shall  have  the  services  of  counsel  and  a 
secretary.  The  main  office  is  to  be  in 
Albany,  the  branch  offices  in  New  York 
city  and  Buffalo.  The  bill  further  pro- 
vides that  all  motor  vehicles  shall  be  ap- 
proved by  the  commission,  and  that  all 
chauffeurs  must  be  at  least  eighteen 
years  of  age  and  pay  a  license  fee  of  $5. 
The  commission  is  also  to  regulate  the 
speed  of  motor  vehicles  on  the  highways 
of  the  State  and  fix  a  fine  and  term  of 
imprisonment  for  violation. 


Frankfort,  Ky. — ^A  bill  has  been  intro- 
duced in  the  Legislature  providing  that  au- 
tomobiles must  come  to  a  full  stop  on 
meeting  persons  riding  or  driving  horses. 
Offenses  will  be  punishable  by  a  fine. 

South  Bend,  Ind. — The  plant  of  the. 
Chas.  Kaestner  Manufacturing  Company^ 
manufacturers  of  automobiles,  was  bid  in 
last  week  by  the  St  Joseph  Loan  and 
Trust  Company  at  a  receiver's  sale  for 
$i6»05o. 

Dayton,  Ohio. — ^The  county  commis- 
sioners have  decided  to  strictly  enforce  the 
law  which  limits  the  speed  of  automobilists 
outside  the  boundaries  of  the  city  to  ao 
miles  an  hour,  with  a  penalty  for  violation 
of  not  less  than  $5  nor  more  than  $50. 

Columbus,  Ohio.— The  council  have 
adopted  a  resolution  providing  that  auto- 
mobiles shall  not  travel  at  a  greater  rate  of 
speed  than  7  miles  per  hour  on  High  street, 
the  principal  thoroughfare,  ind  not  more 
than  12  miles  per  hour  dsewhere  in  the 
city. 

Cincinnati,  Ohio.— The  bill  pending  in 
the  Legislature  providing  for  the  improve- 
ment of  highways  in  this  State  will  be  vig- 
orously contested,  it  is  said,  by  farmers 
who  declare  that  automobilists  will  be  the 
sole  beneficiaries;  they  further  state  that 
the  roads  are  good  enough  for  them. 

Ottawa,  Kan.— The  automobile  ordi- 
nance which  has  been  before  the  House, 
providing  that  all  automobiles  operated 
within  the  city  limits  must  carry  a  gong, 
bell,  whistle  or  similar  device  of  warning, 
and  that  at  least  one  good  light  must  be 
carried  when  the  machines  are  operated 
after  dark,  was  passed. 

Frankfort,  Ky. — A  measure  has  been  in- 
troduced in  the  Legislature  by  Representa- 
tive Frazier,  requiring  motor  vehicles  to  be 
registered  with  the  county  clerks,  and  to 
display  the  number  of  the  vehicle  in  let- 
ters not  less  than  3  inches  high,  and  to 
be  provided  with  efficient  brakes,  a  bell, 
horn  or  other  s'lfpnal  and  a  light  at  night 

Columbus,  Ohio.— In  a  resolution  which 
was  adopted  by  the  council  last  week, 
Mayor  Badger  is  asked  to  enforce  the  ordi- 
nances regulating  the  speed  of  atuomobiles, 
street  cars,  bicycles  and  vehicles  of  all  kinds. 
Automobiles  and  other  vehicles  may  not 
run  in  the  downtown  districts  at  a  speed 
greater  than  7  miles  an  hour,  and  in  otb^ 
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sections  of  the  city  not  greater  than  12 
miles  an  hour.  All  these  ordinances,  ac- 
cording to  the  resolution,  are  being  vio- 
lated, and  for  the  safety  of  pedestrians 
should  be  enforced. 

Albany,  N.  Y. — Another  automobile  bill 
was  introduced  in  the  Assembly  on  Feb- 
ruary IS  by  Robert  J.  Cox,  of  Erie.  It 
provides  that  when  an  automobilist  has 
been  arrested  for  violation  of  the  law  he 
may  give  security  for  his  appearance  in 
the  form  of  a  bond  issued  by  a  surety 
company.  The  present  law  provides  that 
he  may  either  give  cash  bail  or  leave 
his  vehicle  as  security. 

Boston,  Mass. — A  petition  of  Frank  S. 
Billings  for  legislation  to  prevent  over- 
speeding  and  dangerous  use  of  automo- 
biles is  accompanied  by  a  bill  specifying 
that  automobiles  must  be  so  geared*  or  ar- 
ranged as  to  be  incapable  of  exceeding  the 
maximum  legal  speed  limit,  and  that  speed 
excesses  are  to  be  punished  by  suspension 
of  the  driver's  license  for  one  year  in  the 
first  case,  and  a  definite  suspension  in  case 
of  a  second  offense. 

Annapous,  Md. — A  bill  has  been  intro- 
duced in  the  House  which  transfers  the  cus- 
tody of  the  registration  lists  and  places  the 
collection  of  the  fees  in  the  hands  of  the 
Comptroller,  instead  of  the  Secretary  of 
State.  Owners  are  required  to  pay  a  $1  fee 
each  year,  instead  of  only  once,  and  half 
the  fines  imposed  are  to  go  to  the  informer. 
The  speed  provision  is  changed  to  permit 
automobiles  to  travel  at  the  rate  of  20  miles 
an  hour  in  the  open  country. 

Hartford,  Conn.— The  matter  of  regu- 
lating by  ordinance  the  storage  of  gasoline 
in  gac^ges  and  similar  places  has  been 
freely  discussed  in  the  city  council  of  late. 
Hearings  have  been  given  to  the  fire  de- 
partment, insurance  companies  and  garage 
owners.  The  mayor  has  been  authorized 
to  draft  an  ordinance,  and  submit  it  to  the 
corporation  counsel.  It  will  include  a  pro- 
vision for  the  appointment  of  an  inspector 
of  oils  under  the  State  law. 

Rochester,  N.  Y. — Municipal  Court 
Judge  Hebbard  has  entered  judgment  for 
the  plaintiff  for  $150  and  costs  in  the  case 
of  H.  D.  W.  Mackaye  vs.  Thomas  J. 
Northway.  It  was  alleged  in  the  complaint 
that  Mackaye  purchased  an  electric  car 
from  the  defendant  for  $200,  and  received 
a  warranty  of  its  condition.  The  vehicle 
appears  to  have  been  in  such  poor  order 
that  the  expenditure  of  some  $50  was  nec- 
essary for  repairs  before  it  would  run  sat- 
isfactorily. 

Wheeling,  W.  Va.— The  new  regula- 
tions provide  that  no  automobile,  shall  be 
run  on  any  public  street  or  highway  within 
the  city  limits  at  a  speed  exceeding  10 
miles  per  hour.  In  passing  or  approaching 
a  horse  drawn  vehicle  precaution  must  be 
taken  to  avoid  frightening  the  horse.  Upon 
approaching  crossing  or  intersecting  streets, 
the  vehicle  must  be  under  control  and  the 
speed  reduced.  Every  machine  must  be 
equipped  with  a  horn  or  bell  which  must 
alwavs  be  sounded  before  turning  a  comer. 


The  mmiber  of  every  automobile  must  be 
registered  with  the  license  clerk,  and  plates 
with  registry  number  must  be  carried  at 
all  times.  For  violation  of  the  ordinance 
the  penalty  shall  be  a  fine  not  exceeding 
$100,  or  imprisonment  for  a  time  not  to 
exceed  fifteen  days,  or  both. 

Harrison,  N.  J. — The  town  council  re- 
cently passed  a  resolution  which  pro- 
vides that  no  automobile  shall  be  driven 
through  the  streets  at  a  higher  rate  of 
speed  than  8  miles  an  hour^  that  large 
signs  shall  be  erected  at  both  ends  of 
Harrison  avenue  warning  automobilists 
of  this  fact,  and  that  in  cases  of  arrest 
for  violation  of  this  rule  a  heavy  fine 
shall  be  imposed,  and  that  half  of  the 
fine  shall  be  paid  to  the  person  causing 
the  arrest. 


pany,  Hydraulic  Storage  Company^  V 
Cramp  &  Sons  Ship  and  En^^e  Bc^ 
Company,  American  Lamp  CosipA: 
Hicks  Auto  Company. 


The  Detroit  Show. 

The  local  show  at  the  Light  Guard 
Armory  in  Detroit,  which  is  the  fifth 
annual  show  held  in  that  city,  opened 
on  Monday  night,  February  12,  at  7.30 
o'clock.  The  attendance  on  the  opening 
night  was  very  good.  The  local  trade 
was  fully  represented,  and  as  in  former 
years  the  space  available  for  automobile 
exhibition  was  crowded  with  exhibits. 
Some  of  the  exhibitors  were  tardy  and 
the  last  exhibits  were  put  into  place  only 
on  Tuesday.  The  weather  was  bad  the 
early  part  of  the  week,  but  this  did  not 
seem  to  affect  the  attendance  in  the 
evenings  much.  Following  is  a  list  of 
the  exhibitors: 

Soules  Motor  Company,  Northern 
Manufacturing  Company,  Reo  Motor  Car 
Company,  Jackson  Automobile  Company, 
Cadillac  Motor  Car  Company,  Detroit 
Automobile  Manufacturing  Company, 
White  Sewing  Machine  Company,  J.  P. 
Schneider,  Welch  Motor  Car  Company, 
Packard  Motor  Company,  Pungs-Finch 
Gas  Engine  Company,  Rapid  Motor  Ve- 
hicle Company,  Buick  Motor  Company, 
C.  H.  Blomstrom  Motor  Company,  Olds 
Motor  Works,  Detroit  Automobile  Com- 
pany, Thomas  B.  Jeffery  &  Co.,  J.  Miller, 
Ford  Motor  Company,  Wayne  Automo- 
bile Company,  Maxwell-Briscoe  Motor 
Company,  Aerocar  Company,  Motor  Car 
Company,  Reliance  Motor  Company, 
Walker  Motor  Car  Company,  The  Horse- 
less Age,*  Hayes  Manufacturing  Com- 
pany, Detroit  Steel  Products  Company, 
Herz  &  Co.,  Auto  Accessories  Company, 
Gray  &  Davis,  Edwin  S.  George,  Schug 
Electric  Company,  Michigan  Storage  Bat- 
tery Company,  Monnier  Auto  and  Cycle 
Supply  Company,  Michigan  Steel  Boat 
Company,  Firestone  Tire  and  Rubber 
Company,  Edmund-Jones,  MacDonald, 
Wessels  &  Ames,  Auto  Equipment  Com- 
pany, C.  Splitdorf,  Auto  Brass  and  Alu- 
minum Company,  Briscoe  Manufacturing 
Company,  Hyatt  Roller  Bearing  Com- 
pany, Peerless  Switch  Company,  Standard 
Oil  Company,  Jones  Speedometer  Com- 
pany,   W.    Leeler    Manufacturing    Com- 


A.  M.  M.  A.  to  Hold  Outdoor  Sim 

The  annual  meeting  of  the  Aacu 
Motor  Car  Manufacturers'  Assodatioo  r 
held  on  February  9  at  the  Neir  Soa!fcn 
Hotel,  Chicago,  with  a  very  full  attead=:| 
of  the  membership. 

The  association  has  decided   to  ixK^ui 
the  number  of  its  conunittce  of    mja 
ment  from  five  to  nine  members.     The 
lowing  nine  gentlemen  were  elected:  Be, 
Briscoe     (Maxwell-Briscoe     Motor    Cc- 
pany),  James  Couzens  (Ford  Motor  Q=i 
pany),  J.  B.    Bartholomew    (BartiioioB- 
Company),  A.  C.  Newby  (National  U^^\ 
Vehicle   Company),   Wm.   Mitchell    Lct 
(Mitchell  Motor  Car  Company),  Qn^.  . 
Duryea   (Duryea  Power  Con:^>any),  Ci 
Lewis,    Walter    Marmon     (Nordyke-Mi 
mon  Company),  W.  H.  Van  Denroort  [l 
line  Automobile  Company). 

The  association  also  voted  unaninoi. 
to  hold  an  outdoor  show  in  either  . 
months  of  September  or  October,  inrc 
the  trade  at  large  to  join  them.  The  .- 
sociation  will  become  responsible  iot  *. 
management  of  the  show.  The  gear. 
manager  was  instructed  to  investigate  :: 
mediately  and  make  a  recommendatioo  " 
the  location  of  the  show  at  the  earlier  ^ 
sible  date.  The  association  desires  by  ti 
course  to  lengthen  the  manufacturing  « 
son  for  the  manufacturers,  and  this  r.' 
a  reduction  in  the  cost  of  their  prodac 
0£fers  of  locations  for  the  exhibit  art  sz. 
to  be  already  coming  in  from  rarious  dt« 

The  Crawford  Automobile  Companr. 
Hagerstown,  Md.,  and  the  Dorris  Mce? 
Car  Company,  of  St  Louis,  have  recet: 
been  elected  members  of  the  assoa'atioa 


Trade  Literature  Received. 

Rollins  Manufacturing  ComiMmy,  Bostsi 
Mass. — Pamphlet  showing  several  views :: 
the  Hoffecker  speed  and  mile  register. 

Jackson  Automobile  Company,  Jackxx 
Mich. — "No  Sand  Too  Deep,  No  Hill  Toe 
Steep"  is  the  title  of  a  booklet  on  the  Jjd- 
son  car. 

Light  Manufacturing  and  FouixirT 
Company,  Pottstown,  Pa. — Booklet  d^ 
voted  to  their  aluminum,  manganese  asd 
phosphor  bronze  castings. 

Salisbury  Tire  Company,  Owosso,  Mid 
— Illustrated  circular  of  the  Salisbury  stet 
studded  pneumatic  tire  as  applied  tc 
clincher  and  Dunlop  rims. 

The  Winkley  Company,  226  Abb^r 
Street,  Detroit,  Mich. — Circular  showic; 
the  Eureka  separator  and  various  forrs 
of  the  Garllus  automatic  carburetor. 

Firestone  Tire  and  Rubber  CompMr 
Akron,  Ohio. — Illustrated  booklet  show- 
ing and  explaining  the  construction  0: 
and  method  of  applying  their  new  mt- 
chanically  fastened  pneumatic  tire. 
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Club  Notes 


lb  Activity  to  Kill  Anti-Automo- 
bile Bills. 

V  great  deal  has  been  done  in  the 
irse  of  the  past  few  weeks  by  various 
bs  in  New  Jersey  to  have  several  so- 
led ant i -automobile  bills  killed,  espe- 
lly  the  Frelinghuysen  and  Jackson 
tasures.  To  this  end  the  Associated 
itomobile  Clubs  of  New  Jefsey  have 
rit  circular  letters  to  each  of  their  mem- 
rs  telling  why  the  bills  should  be  killed 
d  stating  that  each  member's  assist- 
ce  is  needed.  The  club  further  re- 
lested  all  those  who  possibly  could  to 
tend  the  hearing  at  Trenton  on  Feb- 
ary  20.  The  Atlantic  City  Automobile 
lub  sent  a  committee  of  members  to  the 
taring,  of  which  Harry  Leeds,  president 
:  the  city  council  is  chairman,  to  oppose 
le  Frelinghuysen  bill.  The  Plainfield 
utomobile  Association  was  represented 
:  the  hearing  on  the  bills  by  Senator 
has.  A.  Reed. 


annual  Banquet  of  Syracuse  Club. 

The  Automobile  Club  of  Syracuse  held  its 
Durth  annual  banquet  at  the  Yates  Hotel 
ist  Wednesday  night,  125  members  and 
quests  being  present.  The  banqueters  took 
heir  seats  while  the  orchestra  played  "Au- 
omobile  Club  of  Syracuse,"  a  march  com- 
>osed  by  Theodore  E.  Young,  one  of  the 
members  of  the  club.  The  speaker  of  the 
svening  was  Charles  S.  Terry,  of  New 
Vork.  Mr.  Terry's  subject  was  "The  Au- 
tomobile and  the  Farmer."  He  said  that 
when  a  farmer  became  so  consei*vative  as  to 
want  to  block  the  wheels  of  progress  it 
was  time  to  fight.  "I  wish,"  said  the 
speaker,  "that  I  could  induce  every  auto- 
mobile club  to  take  upon  itself  the  duty  of 
looking  after  members  who  drive  faster 
than  the  law  allows  and  to  prosecute  if 
necessary.  In  this  way  we  could  estab- 
lish a  clearing  house  for  complaints  and 
could  soon  show  the  people  that  we  did 
not  approve  of  violating  the  law.  In  this 
way,  when  we  went  to  Albany  to  ask  for 
any  legislation  or  the  appeal  of  any  leg- 
islation, we  could  say  that  we  were  do- 
ing all  we  could  to  see  that  the  law  is 
lived  up  to." 

Mayor  Alan  C.  Fobes  said  he  had  be- 
come a  member  of  the  automobile  club. 
Although  he  did  not  own  a  machine  per- 
sonally, the  city  owned  a  police  patrol 
and  a  runabout,  and  it  kept  him  busy 
looking  after  them.  The  mayor  said  that 
the  Franklin  Automobile  Company  was 
the  largest  single  industry  in  the  city 
of  Syracuse,  employing  1,400  skilled  me- 
chanics and  having  a  weekly  payroll  of 
$16,000.  He  said  the  company  had  done 
a  great  deal  for  the  city  and  should  be 
loyally  supported. 


Robert  E.  Oilman,  chairman  of  the 
good  roads  committee  of  the  board  of 
supervisors,  said  there  was  no  possibility 
of  passing  the  "fool  legislation"  now 
before  the  New  York  State  Legislature 
at  Albany.  He  said  it  was  ridiculous  to 
think  of  taxing  automobiles  which  were 
makers  of  and  not  destroyers  of  good 
roads.  Other  speakers  were  Police  Jus- 
tice Benjamin  J.  Shove,  W.  K.  Wickes, 
George  W.  DriscoU  and  C.  Arthur  Ben- 
jamin. 


CATTARAUGUS    COUNTY     (N.    Y.)    A.    C. 

The  club  held  a  good  roads  meeting  at 
Olean  on  February  16,  and  aUo  discussed 
a  banquet  which  will  be  held  early  in 
March. 

A.    C.    OF    AMERICA. 

John  Brisbane  Walker  delivered  an  ad- 
dress before  the  club  on  the  evening  of 
February  20  on  the  "Proposed  Highway 
Between  New  York  and  Philadelphia." 

ALBANY  A.  C. 

The  club  will  hold  its  first  annual  din- 
ner at  the  new  Kenmore  Hotel  on  the 
evening  of  February  24.  Chas.  E.  Dur- 
yea  will  deliver  an  illustrated  lecture  on 
"The  Past,  Present  and  Future  of  the 
Automobile." 

A.   C.  OF  PHILADELPHIA. 

The  club  has  sent  out  invitations  to 
meet  at  the  clubrooms  during  Show 
Week  for  the  purpose  of  forming  a  State 
organization  and  using  this  means  for 
bringing  all  those  interested  in  the  proj- 
ect together.  If  the  association  is  formed 
it  will  probably  become  a  member  of  the 
American  Automobile  Association,  the  na- 
tional association  of  automobile  clubs. 

PLAINFIELD    (n.    J.)    A.    A. 

The  association  has  been  formed  to 
foster  and  protect  the  interest  of  auto- 
mobiling  and  to  prevent  arbitrary  legis- 
lation. A  meeting  was  held  on  the  night 
of  February  13,  and  the  following  officers 
were  elected:  Dr.  F.  C.  Ard,  president; 
Dr.  J.  P.  Zeglio,  first  vice  president;  J. 
P.  Stevens,  second  vice  president;  Allen 
B.  Lang,  secretary,  and  George  J.  Tobin, 
treasurer. 

ERIE   M.   c 

A  number  of  motorists  recently  met  at 
the  Reed  House,  Erie,  Pa.,  and  formed 
the  Erie  Motor  Club.  The  business  of 
the  organization  will  be  transacted  by 
six  governors,  who  will  be  chosen  at  the 
annual  meeting.  Two  governors  will  be 
chosen  every  year  to  serve  three  years, 
and  may  elect  the  president  and  vice 
president  from  their  number  and  select 
the  secretary  and  treasurer  from  the 
club.  The  first  governors  of  the  club 
are  Dr.  E.  F.  Gifford,  H.  M.  Fleming, 
Davenport  Galbraith,  W.  O.  Davis,  Fred 
Densmore  and  F.  H.  Payne.  The  gov- 
ernors elected  the  following  officers:/ 
Davenport  Galbraith,  president;  F.  H. 
Payne,  vice  president;  W.  O.  Davis,  sec- 
retary, and  H.  M.  Fleming,  treasurer. 


New  Incorporations. 

York  Motor  Car  Company,  York,  Pa. — 
Capital,  $itX),ooo. 

The  Nielsen  Motor  Company,  Detroit, 
Mich.  —  To  manufacture  automobiles. 
Capital,.  $150,000. 

F.  A.  Weaser  Company,  Chicago,  111. — 
Capital,  $10,000.  Incorporators,  Frank  A. 
Weaser,  F.  S.  Scott  and  G.  A.  Major. 

York  County  Garage,  Sandford,  Me. — 
To  deal  in  automobiles.  Capital,  $10,000. 
President  and  treasurer,  C.  S.  Holmes. 

George  J.  Scott  Motor  Company,  New 
York  City. — Capital,  $25,000.  Directors, 
J.  G.  Scott,  Madeline  Scott  and  Jacob 
Michaels. 

The  National  Auto  Company,  Los  An- 
geles, Cal. — Capital,  $25,000.  Directors, 
Geo.  F.  Cope,  L.  H.  Johnson  and  Wm. 
Van  Shoock. 

American  Gasoline  Motor  Company, 
Baldwinsville,  N.  Y. — Directors,,  J.  B. 
Sweet,  Howard  Hendrickson  and  W.  A. 
Hendrickson. 

New  Century  Auto  Company,  New 
York  City. — To  conduct  a  garage.  Cap- 
ital, $1,000.  Incorporators,  Wm.  B. 
Franke,  David  Lamb  and  Frederick  L. 
Kelley,  Jr. 

The  Power  Wagon  Publishing  Com- 
pany, Cleveland,  Ohio. — To  publish  week- 
ly a  self  propelled  commercial  vehicle  pa- 
per. Capital,  $10,000.  President  and  edi- 
tor, Walter  Wardrop. 

The  Cleveland  Auto  Top  and  Trim- 
ming Company,  Cleveland,  Ohio. — Cap- 
ital, $5,000.  Incorporators,  A.  M.  Snyder, 
A.  A.  McCaslin,  G.  D.  McGwinn,  A. .  E. 
Clevinger  and  E.  G.  Derr. 

Montclair  Auto  Station  Company, 
Montclair,  N.  J. — To  manufacture  motors, 
engines,  machinery,  etc.  Capital,  $50,000. 
Incorporators,  John  W.  Surburg,  Wni.  H. 
Benjamin  and  Roy  Jenkins. 

The  Rossell  Company  of  America, 
New  York  City. — To  manufacture  en- 
gines, motors,  etc.  Capital,  $100,000.  In- 
corporators, Eugene  N.  Robinson,  Man- 
uel De  Casert  and  Chas.  M.  Eaton. 

The  Downtown  Garage  and  Automo- 
bile Repair  Company,  New  York  City. — 
To  manufacture  automobiles  and  parts. 
Capital,  $5,000.  Incorporators,  E.  R. 
Geddes,  F.  M.  Raynor  and  A.  Collins. 

The  Constantine  Storage  Battery  Com- 
pany, New  York  City. — To  make  storage 
batteries  and  ignition  apparatus.  Capital, 
$8,000.  Incorporators,  E.  B.  Constantine, 
W.  Hunet  Smith  and  John  A.  McEwan. 


The  list  has  closed  with  three  challenges 
for  the  International  Motor  Cycle  Cup, 
held  by  Austria.  There  will  accordingly 
be  four  nations  represented  in  the  next  con- 
test, viz.,  Austria  (holders),  England, 
France  and  Germany.  The  event  will  take 
place  in  South  Bohemia  on  June  29.  The 
Austrian  eliminating  trial  will  be  held  over 
the  same  course  on  June  3,  and  the  English 
trials  probably  during  May,  in  the  Isle  of 
Man. 
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The  Swinchart  Clincher  Tire  and  Rub- 
ber Company  have  removed  their  New 
York  office  to  1843  Broadway. 

It  is  reported  that  George  F.  Krieger, 
of  Grand  Rapids,  Wis.,  will  engage  in  the 
manu  fact  Lire  of  automobile  engines. 

The  F.  W,  Spacke  Machine  Company, 
of  Indianapolis,  are  erecting  a  two  istory 
addition  to  their  plant,  65x150  feet. 

A  plant  for  the  manufacture  of  auto- 
mobiles is  to  be  established  at  Akron, 
Ohio^  by  H.  A.  Williams  and  others. 

The  Baktfr  Motor  Vehicle  Company,  of 
Cleveland,  Ohio,  have  moved  into  their 
newly  constructed  plant  at  the  foot  of 
Seward  street* 

The  Garford  Automobile  Company  are 
considering  the  removal  of  their  Cleve- 
land factory  to  Elyria,  Ohio,  thus  enlarg- 
ing their  plant  at  the  latter  city. 

Mr.  Van  Slark  is  now  general  manager 
of  the  Illinois  Parts  Manufacturing  Com- 
pany, Peoria,  111.,  J.  A.  Holsman  having 
resigned  both  as  manager  and  president. 

Patent  rights  and  title  to  the  Culver 
automobile  were  recently  purchased  by 
Thos.  G.  Sager,  John  Hadsall,  Thornton 
J.  Hoover  and  P.  W.  Stephens,  of  Genoa, 
III. 

The  magneto  heretofore  made  by  the 
Ruprecht  Igniter  and  Electric  Company 
will  in  the  future  be  manufactured  and 
sold  by  the  Williams  Telephone  and  Sup- 
ply Company,  of  Cleveland,  Ohio. 

The  Board  of  Trade  of  Newark,  Ohio, 
is  said  to  have  made  a  propostion  to  the 
Oscar  Lear  Automobile  Company  to  have 
them  remove  their  plant  from  Columbus, 
where  they  are  now  located. 

An  abrasive  powder  intended  for  use  in 
grinding  valves  has  just  been  put  upon 
the  market  by  the  Essex  Manufacturing 
and  Supply  Company,  of  Newark,  N.  J., 
under  the  trade  name  "Rapidcut." 

The  Firemen's  Fund  Insurance  Com- 
pany have  organized  a  department  for 
the  insurance  of  automobiles  by  their 
owners.  The  insurance  is  computed  in 
accordance  with  the  value  of  the  car. 

The  Palmer  Automobile  Manufactur- 
ing Compnny,  of  Ashtabula,  Ohio,  have 
recently  elected  the  following  officers: 
hi.  P  Palmer,  president;  R.  Conrad,  vice 
president;  A,  P.'  Fisk,  treasurer,  and  G. 
Caihart,  secretary. 

Daniel  Haverstick,  of  the  Capitol  City 
Auto  Company,  Trenton,  N.  J.,  has  in- 
vented a  metal  rack  which  fastens  to  the 
steering  vsheel  to  hold  road  maps  printed 
on  cards  in  such  a  position  that  they  are 
always  uy  riinge  of  the  driver's  eye. 

We  U^rin>  that  the  W.  S.  Shuler  Spring 

CMmpany,    nf    Amsterdam,     N.     Y.,    are 

'    -It  in  introduce  their  special  patented 

%&,   which    have    so    far    been    used 


mainly  for  buggies,  surreys,  buckboards 
and  slat  bottom  road  wagons,  for  auto- 
mobile use. 

A  number  of  Cleveland  and  Akron, 
Ohio,  capitalists  met  at  Akron  on  Feb- 
ruary 9  and  formed  a  company  with 
$600,000  capital  for  the  manufacture  of 
automobiles  both  for  pleasure  and  com- 
mercial uses.  No  location  has  yet  been 
decided  upon. 

The  Automobile  Equipment  Company, 
of  Detroit,  have  increased  their  capital 
from  $30,000  to  $50,000,  and  have  elected 
the  following  officers:  P.  E.  Hawley, 
president;  Sherman  L.  De  Pew,  vice 
president;  George  Hawley,  secretary,  and 
R.  S.  Hawley,  treasurer. 

A  committee  representing  the  New  Jer- 
sey Automobile  and  Motor  Club  present- 
ed, on  February  15,  to  the  Hudson  Coun- 
ty Board  of  Freeholders  a  resolution  re- 
questing the  widening  of  the  Newark 
plank  road  to  125  feet.  The  board  will 
probably  act  upon  this  matter  at  their 
next  meeting. 

Lav  erne  W.  Noycs,  Chicago,  111.,  is 
about  to  erect  a  seven  story  apartment 
house,  a  feature  of  which  will  be  a  room 
on  each  floor  large  enough  to  accommo- 
date three  or  four  automobiles  and  to 
lodge  the  chauffeur.  There  will  be  an 
elevator  in  the  building  large  enough  to 
accommodate  the  biggest  machine. 

The  professional  chauffeurs  of  Provi-- 
dence^  R.  I.,  have  formed  an  association 
for  social  purposes  and  mutual  protec- 
tion, which  will  be  known  as  the  Rhode 
Island  Professional  Chauffeurs'  Associa- 
tion. The  following  officers  have  been 
elected:  President,  Edward  Shay;  vice 
president,  Alfred  Moille;  secretary,  Frank 
Weeden;  treasurer,  Geo.  Champlin. 

A  company  has  been  organized  at  New 
Orleans,  La.,  under  the  name  of  the  Dixie 
Motor  and  Boat  Company,  in  which  the 
following  are  interested:  Isidor  Newman, 
L.  H.  Fairchild,  T.  W.  Castleman,  Albert 
Godchaux,  W.  C.  Faust,  Ferdinand  Gom- 
bel  and  others.  The  company  will  manu- 
facture automobiles  and  motor  boats,  to- 
gether with  engines  and  their  appurte- 
nances. 

Automobilists  of  Camden,  N.  J.,  have 
formed  an  organization  known  as  the 
Camden  Automobile  Association,  the  ob- 
jects of  which  are  to  promote  sociability 
and  to  seek  the  general  improvement  of 
the  roads  in  South  Jersey.  The  officers 
are:  S.  W.  Sparks,  president;  Geo.  E. 
Rhedemeyer,  vice  president;  H.  G.  Hol- 
linger,  secretary,  and  John  T.  Dorrance, 
treasurer. 

Signor  Zust,  an  Italian  automobile  man- 
ufacturer, is  at  present  in  New  York, 
among  his  other  objects  being  to  create 
interest  in  the  touring  contest  to  be  held 
under  the  auspices  of  the  Automobile 
Club  of  Milan  from  May  15  to  25.  There 
will  be  three  classes  of  competitors — 
heavyweight,  middleweight  and  light- 
weight. It  will  be  purely  an  endurance 
contest,  a  certain  distance  to  be  covered 


each  day,  with  disqualifications 
ties  for  stopping  engine  and  for 
low  the  speed  limit. 


Agency  and  Oarage  ^ 

E.   C.   Stevens    &  Co.    arc 
opening  a  garage  at  Pittsburg 

Miller  &  Davis,  of  Pomona 
act  as  Rambler  agents  during 
season. 

The  Cleveland  branch  of  th 
Rubber  Company  will  remove 
I  to  1514  Euclid  avenue. 

The  Ford  car  will  be  handle 
bury,  Conn.,  during  1906  b; 
Hughes,  of  130  Bank  street 

D.  G.  Pfoutz,  of  Bloomsburi 
convert  his  coach  and  carriai 
Second  street  into  a  garage. 

The  American  Motor  Car  C 
Boston,  have  acquired  the  Nc 
agency  for  the  American  car. 

C.  W.  Spencer  has  becon 
manager  of  the  Pope  Ma 
Company's  New  York  branch 

The  Ford  car  will  be  rep 
Indianapolis  during  1906  by  t 
Short  Cycle  and  Auto  Compa 

Frank  C.  Blombcrg  &  Co 
phis,  Tenn.,  have  erected  a  tn 
bile  garage  at  346  Madison  st 

George  E.  Bates,  formerljf 
Brothers,  of  Syracuse,  N.  Y.,  ^ 
season  as  agent  for  the  Franl 

On  April  i  Curtiss  &  To; 
Ansonia,  Conn.,  will  open  a 
pair  station  on  Seymour  avcni 

The  Electric  Garage,  271 
avenue,  Chicago,  is  now  the  ( 
pot  for  the  National  Batter) 
of  BuflFalo. 

The  Churcher  Electric  am 
turing  Company,  of  Cindni 
have  opened  a  garage  at  132  ( 
where  they  will  represent  P 
ley  electric  vehicles  and  act  ai 
the  Exide  vehicle  batteries. 

George  Lamberty  and  J. 
have  severed  their  connectioi 
New  York  Motor  Car  Compa 
York  City,  to  become  the  sol 
New  England  for  Leon  Rub 
accessories  and  Michelin  ti 
will  have  headquarters  in  Bo 

The  1906  Chicago  agency  \ 
rion  car  has  been  secured  b] 
Banker  Company,  the  Philad< 
cy  by  Thos.  W.  Twining, 
agency  by  the  Poppenberg 
Company,  the  Los  Angeles 
the  Southern  California  Moto 
and  the  Denver  agency  by  A. 

W.  D.  Strong  &  Co.,  form< 
Euclid  avenue,  Cleveland,  ha 
rated  under  the  name  of  the  V 
Company,  with  a  capital  of  $: 
new  company  will  open  a  s: 
1256  Euclid  avenue,  where  thi 
die  a  line  of  automobile 
They  will  use  their  old  quart 
pair  shop. 
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Avoid 

False 

Values 


The  tactual  value  of  any  commodity  b  the  LOWEST  imce  at  which 
that  commodity  can  be  purchased  in  the  open  market.  M       0       Mi 

The  actual  value  of  high  ^ade  automobile  touring  cars  is  1^2,500. 
because  that  is  the  open  market  price  of  the  30  H.  P.  WINTON  MODEL  K. 

The  WINTON  MODEL  K  possesses  (as  you  wiU  find  for  yourself 
upon  even  the  most  critical  scrutiny)  every  element,  every  detail  that 
engineering  skill»  careful  manufacture,  and  the  experience  of  motorists 
determines  to  be  necessary  or' desirable.       M       0       0       0       Mi       0 

Consequently*  whenever  you  pay  more  than  92,500  for  an  automobile 
touring  car  you  are  paying  a  FALSE  VALUE.  You  are  paying  an 
expensive  tribute  to  the  manufacturer*  and  you  are  placing  your  own 
approval  upon  his  ''easy  mark"  estimate  of  the  buying  public.        0       0 

Detailed  information  at  to  the  Winton  Model  K  can  be  tecured  at  Winton  branchei  in  New 
Yorlc,  Boston,  Philadelphia,  Chicago  and  London,  at  Winton  sales  agendes  in  all  important  cities, 
or  by  writing  for  "The  Motor  Car  Dissected"  to 


*Dk  winton  motor  carriage  CO.. 


Moinber  A*  L*  A*  M* 


Mention  Horsklbss  Ace 
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Copjrricht,  i906»  by  E.  P.  IngcrtoU. 


STRENGTH  FROM  SIMPUeiTY 

tS    ONB   OF   THE  BIG   REXSONS    WHY 

The    Two'&ycie    Elmore 

ii  noE  onlr  eicitinif  widespresid  ittention.  bui  maJcini;  enthusiasiic  patrons  ihe  country  f:>Vflr. 

Its  great  power  coid«  from  an  engine  a«  dm  pie  aa  iht  action  of  Uie  hucnati  heart. 

The  Two-Cjde  Elmore  is  the  onir  automobile  engine  b^ied  upon  the  prmctplca  underlying  the  natural  Law  of  powefi  la  vlia 
the  s>iatwi  in  each  cylinder  Ja  forced  forward  again  hf  aa  ocplotion  of  gas  each  time  it  returna.  Tliere  is  a  constant  appfidttks  s 
power,  with  no  internal  betwtcti  the  impulse  of  each  cylinder*  Tbe  expansive  force  of  one  uplosion  is  only  half  wmj  throqib  vie 
another  begins. 

When  from  1 8  to  jo  parts  on  each  cylinder  and  all  the  inlet  and  eahaatt  vilvft  have  been  done  awaj  with,  it  is  only  ssanl  ^ 
the  cost  of  production  and  operation  is  reduced  to  a  minimum* 

A  most  important  fact  ii  the  reduction  of  the  up- keep  along  with  the  elimi nation  of  actaally  Afty  per  cent*  of  tiie 

TO  KNOW  AND  UNDERSTaATD  MS  TRUE  PROGRESS 

Look  at  Cylinder  No,  i^  The  force  of  the  explosion  is  acting  on  it  at  the  same  time  that  an  explosion  takea  pimcc  In  Ifo,  >.  h 
3  _ wilt  cotne  into  action  when  Ko.  a  la  half  way  through,  and  before  the  force  of  Ko.  3  is  exhausted  No.  4  wiU  cxnnc  into  a^iosL 

Write  for  catalogue  describing  the  Four  Cylinder  Two-Qfcle  Elmore  at  i2>SQ0  and  the  Three  Cylinder  Two-Cyde  Elisors* 
S  1,3  00. 
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you  will  tell  you  why. 
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Automobile   for   Use   on    the 
Farm. 

By  J.  C.  Cunningham. 
the  traction  engine  and  automobile  are 
f  being  perfected  and  made  use  of,  the 
r  car  enthusiasts,  of  course,  prophesy 
lorseless  fanning  is  at  hand.  In  fact, 
publications  go  so  far  as  to  say  that 
orse  will  soon  be  a  thing  of  the  past, 
only  as  pets  and  used  for  pleasure. 
ng  a  farmer,  and  also  a  pioneer  in  the 
aobile  world,  I  feel  able  to  throw  some 
on  the  subject  To  commence  with,  I 
say  that  automobiles  and  traction  en- 
are  going  to  supplant  the  horse  to  a 
extent  in  the  very  early  future.  So 
s  taking  the  place  of  the  horse  entirely, 
is  doubtful,  especially  on  garden  truck 
5,  vineyards  and  orchards.  It  is  doubt- 
f  a  piece  of  machinery  will  ever  be 
ted  to  step  over  plants,  squeeze  be- 
1  vines  and  dodge  under  limbs.  This 
t  not  be  impossible,  though,  for  special 
inery  could  be  built  for  the  purpose; 
the  gardens  and  orchards  laid  out  and 
ed  so  as  to  allow  their  use.  We  need 
00k  for  these  changes  for  some  time 
However,  I  believe  that  it  will  only  be 
V  years  until  there  will  be  a  combina- 
motor  built  for  the  farmer's  use  that 
►c  used  for  a  road  wagon,  even  a  fam- 
arriage  and  a  light  tractor.  All  that 
be  necessary  will  be  an  extra  set  of 
Is  and  body  for  tractor  purposes.  The 
e  change  could  be  made  in  the  same 
that  a  farmer  would  take  to  curry  his 
,  harness  and  hitch  them  up. 
ch  a  machine  is  not  yet  built  and  none 
e  manufacturers  are  considering  them, 
of  the  manufacturers,  especially  the 
•  ones,  have  about  all  they  can  do  to 
ly  the  demand  for  the  style  of  machines 
are  already  building.  Until  the  de- 
i  for  such  a  car  is  supplied,  which 
(ly  goes  to  people  of  means,  we  need 
look  for  anything  built  purposely  for 
armer's  use.  Yet  it  must  not  be  under- 
I  that  the  automobile  of  today  is  of  no 
to  the  agriculturist.  Though  they  are 
what  they  should  be  and  may  still  be 
nsive,  the  busy  farmer,  particularly  on 
arge  f^rms,  will  find  them,  after  trial, 
St  indispensable. 

hen  the  farmer  decides  to  make  use  of 
flatomobile  he  must  first  take  into  con- 
•tion  that  it  is  not  a  perfect  machine. 
«s  not  seem  to  possess  even  the  reliable 
ties  of  the  traction  engines  now  on  the 
Kt  Perhaps  the  cause  of  this  is  that 
)perators  nmning  the  big  tractors  are 
wgh  mechanics,  having  served  time  at 
trade.  Still,  there  are  some  very  reli- 
motor  cars  on  the  market  at  a  reason- 
pric^ 

hen  a  farmer  has  the  means,  an  auto- 
le,  even  as  it  is  now;  will  afford 
and  his  family  much  pleasure  and 
e  him  a  great  deal  of  satisfaction  in 
f  ways.  I  claim  that  he  has  the  advan- 
over  his  city  brothers  or  the  profes- 
il  men  in  handling  them.  He  is  accus- 
ed to  tools  and  machinery  and  sooner 


acquires  a  knowledge  of  them.  In  nearly 
all  cases  he  can  do  his  own  repairing,  which 
is  a  great  saving.  Any  man  not  insane  can 
learn  to  operate  an  automobile,  and  the 
farmer  quickest  of  all. 

As  to  what  make  or  system  is  the  most 
reliable,  I  will  say  that  all  systems  are  about 
the  same.  The  controversy  that  once  raged 
concerning  the  comparative  merits  of  elec- 
tricity, steam  and  the  internal  combustion 
engine  for  the  propelling  power  of  auto- 
mobiles has  been  settled  by  the  general  rec- 
ognition that  each  type  possesses  a  distinct 
field  of  usefulness. 

The  objection  to  electric  cars  just  at  pres- 
ent is  the  difficulty  in  finding  facilities  for 
charging  the  batteries,  this  being  not  always 
possible  in  small  towns  and  cities;  also  the 
time  it  requires  for  recharging  and  the  small 
radius  of  miles  they  make  on  one  charge. 
Their  points  of  superiority  are  that  they 
require  very  little  oil,  no  fuel  for  fire,  no 
water  to  cool  and  no  cranking. 

The  steam  car  is  a  great  favorite  of  the 
few  farmers  owning  automobiles.  They  not 
only  have  all  the  silent  features  of  the  elec- 
tric, but  have  a  greater  mileage,  with  the 
advantage  of  being  able  to  procure  fuel  and 
water  at  every  cross  road  store.  The  fact 
that  steam  is  widely  known  and  easily  un- 
derstood makes  it  less  difficult  to  effect  a 
roadside  repair  than  with  gasoline  or  elec- 
tricity. On  account  of  farmers  having  much 
use  of  horses  a  quiet  machine  appeals  to 
them.  However,  it  cannot  be  said  that  all 
gasoline  cars  are  noisy,  as  many  of  them  are 
as  quiet  as  the  steamers.  They  also  have 
the  advantage  of  a  greater  mileage,  using 
less  fuel  and,  when  in  order,  are  ready  to 
start  at  a  minute's  notice.  There  seems  to 
be  but  little  difference  in  economy  between 
large  steam  and  gasoline  cars.  Both  advo- 
cates favor  their  own  system  in  this  re- 
spect. The  small  cars  are  much  more 
economical  in  "up-keep*'  than  the  larger 
ones. 

The  cars  such  as  the  farmers  mostly 
demand  sell  for  about  $1,000  and  less.  Most 
any  of  them  can  carry  five  people  with  ease 
anywhere  they  desire  to  go.  They  may  not 
be  as  fast  as  the  larger  and  more  expensive 
ones,  but  they  will  take  you  over  the  roads 
as  fast  as  it  is  comfortable  to  ride. 

The  expense  of  keeping  a  car  depends 
on  the  handling  and  the  care  taken  of  it. 
If  a  person  is  a  careful  driver  and  gives 
care  to  adjusting,  there  will  be  but  little 
expense  from  broken  parts.  About  15  miles 
to  a  gallon  of  gasoline  is  a  good  fair  aver- 
age the  year  round.  This  commodity  varies 
in  price  throughout  the  country,  from  15  to 
30  cents  a  gallon.  The  oil  expense  for  such 
a  machine  is  trifling,  much  depending  on 
the  way  it  is  used.  The  greatest  cost  to 
reckon  on  is  that  of  tires. 

On  a  farm  where  several  horses  are  used 
and  two  are  set  apart  for  driving  or  pleas- 
ure, an  automobile  could  be  kept  just  as 
cheap,  giving  all  the  satisfaction  of  the  team 
and  more  pleasure.  Such  a  change  would 
depend  on  the  condition  of  the  roads  and 
the  amount  of  snow  falling.   Where  there  is 


much  snow  the  auto  is  not  a  success ;  neither 
is  it  a  success  in  heavy  drift  sand.  Bad 
roads  in  a  very  hilly  country  are  not  favor- 
able to  one,  yet  where  the  roads  are  good 
they  will  do  all  and  more  than  the  horse. 

As  I  have  said  before,  the  motor  car  is 
not  perfect,  but  it  is  capable  of  great 
achievements  when  properly  handled.  Five 
cars  have  crossed  the  continent  on  their 
own  power.  One  accomplished  this  won- 
derful feat  in  a  little  over  thirty  days* 
running  time,  and  only  one  time  were 
horses  used  to  assist  it. 

I  have  used  automobiles  for  six  years. 
That  is  not  very  long  in  considering  any- 
thing else  but  the  auto.  When  I  began 
using  them  motor  cars  were  a  novelty. 
With  my  first  car  I  was  towed  nearly  as 
many  miles  as  it  carried  me.  It  was  not 
altogether  the  fault  of  the  car,  but  lack  of 
knowledge  on  my  part. 

A  car  that  ran  100  miles  in  1901  without 
a  stop  was  a  wonder.  The  few  automobile 
papers  of  the  time  devoted  coliunns  of 
reading  matter  to  it.  Now  1,000  miles  with- 
out a  stop  is  nothing  out  of  the  ordinary. 
A  farmer  uses  his  mower  or  reaper  a  few 
weeks  each  year  and  spends  a  few  dollars 
every  season  for  repairs  and  parts.  He  also 
adjusts  some  part  of  the  machine  very  often 
several  times  a  day  while  using.  The  mower 
has  been  used  nearly  half  a  century  now, 
and  still  these  adjustments  are  found  neces- 
sary, and  there  is  nothing  heard  about  the 
mower's  not  being  a  success.  The  locomo- 
tive runs  a  few  hundred  miles  and  goes  into 
a  roundhouse  for  repairs,  sometimes  lasting 
several  days.  There  is  nothing  said  about 
its  not  being  practical.  But  let  the  user  of 
an  automobile  have  a  few  stops  on  an  all- 
day's  trip  and  he  condemns  the  machine  as 
not  a  success.  He  is  usually  a  person,  too, 
who  knows  nothing  about  mechanics.  Let 
the  intelligent  farmer  take  any  of  the  old 
standard  makes  of  automobiles  and  learn 
to  understand  them  as  well  as  he  does  his 
mowers,  reapers,  threshers,  harvesters  or 
engines,  and  it  will  give  just  as  reliable 
service  as  any  of  his  machinery.  We  have 
had  the  mower  and  locomotive  with  us  for 
years,  and  .they  still  have  their  little  trou- 
bles; so  it  is  with  the  motor  car.  Do  not 
expect  any  more  of  it  than  other  machines. 
There  is  no  piece  of  machinery  but  needs 
care  and  constant  adjustment  of  parts,  and 
just  because  you  are  ignorant  of  how  it  is 
done  do  not  condemn  the  system  or  the 
machine. 


Motor  cars  are  successfully  used  inter- 
changeably as  business  and  pleasure  vehi- 
cles on  English  estates.  A  somewhat  low 
geared  touring  car  is  usually  chosen,  which, 
when  fitted  with  the  ordinary  touring  body, 
serves  perfectly  for  inspection  purposes  or 
pleasure  trips,  while,  with  the  tonneau  re- 
moved and  a  luggage  tray  fitted  instead,  it 
is  very  useful  for  hauling  baggage  and 
goods  from  and  to  the  station.  On  some 
English  estates  horses  have  been  entirely 
dispensed  with,  and  an  appreciable  ecoiT^ 
has  been  effected. 
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The   Patent   Situation   Concerning 

Frictional  Spring  Retarding 

Devices. 

By  F.  W.  Barker. 

[In  view  of  the  fact  that  suit  has  been 
brought  by  the  Hartford  Suspension  Com- 
pany against  the  Diezemann  Shock  Ab- 
sorber Company  and  the  American  Shock 
Absorber  Company  for  alleged  infringement 
of  complainants'  patents,  we  believe  that  the 
review  of  the  patent  situation  herewith  will 
be  found  of  interest. — Ed.] 

The  Hartford  Suspension  Company  con- 
trol patents  Nos.  695,508,  12,399   (reissue) 


No.  695,508. 

and  803.590.  The  Truffault  patent  No.  695,- 
508  was  issued  March  18,  1902,  on  an  ap- 
plication filed  September  4,  1900.  The 
broadest  claim  follows : 

"I.  In  a  vehicle,  the  combination  with  a 
supporting  spring  between  the  parts  of  the 
vehicle  movable  relatively  to  each  other,  of 
non-pneumatic  frictional  means  between  the 
parts  which  provides  a  yielding  resistance  to 
movement,  said  means  producing  a  retard- 
ing effect  on  the  reaction  of  the  spring." 

The  device  is  illustrated  in  the  patent  as 
applied  to  a  motor  tricycle,  a  tubular  at- 
tachment to  the  steering  post  containing  a 
coiled  spring,  supporting  the  tricycle  frame 
upon  the  front  fork.  The  cut  represents 
the  friction  device  having  arm  /  extending 
from  the  fork*  and  arm  g,  which  is  con- 
nected to  the  wheel  support.  The  eye  r  at 
the  end  of  arm  f  has  two  conical  seats, 
provided  with  leather  washers  q  and  q'.  The^ 
bolt  o,  which  is  fixed  at  its  head  in  arm  g, 
has  a  conical  part  p,  fitting  in  washer  q,  and 
a  splined  conical  member  s  fitting  in  washer 
q\  The  nut  /  tightens  these  members  and 
creates  the  desired  degree  of  friction  be- 
tween the  cones  /»,  s  and  leather  washers 

Truffault  reissue  patent  No.  12,399  of  No- 
vember 7,  1905,  was  applied  for  January  10. 
1905,  the  patentees  surrendering  their  orig- 
inal patent  Xo.  743,995  of  November  10. 
1903.  on  the  ground  that  the  invention  had 
not  been  therein  so  broadly  covered  as  was 
warranted. 

This  patent  shows  the  bolt  c  on  which  is 
mounted  socket  d,  having  arm  a;  a  disc  t 
fitting  in  the  socket,  and  having  an  arm  b. 
Said  arms  a  and  b  connect  respectively,  with 
the  chassis  and  axle.  A  leather  washer  /  is 
placed  between  socket  d  and  disc  f,  and  an- 
other washer  in  between  disc  f  and  nut  g. 
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The  nut  g  is  split  and  is  secured  by  screw 
collar  h.  Following  are  the  six  claims  of 
this  patent: 

*'i.  An  anti-vibration  device  comprising  a 
friction  disc  having  a  peripheral  flange  and 
a  flat  interior  surface,  an  arm  rigidly  at- 
tached to  said  disc  and  means  on  said  arm 
for  securing  it  to  the  frame  of  a  vehicle,  a 
second  friction  disc  concentric  with  said 
first  disc,  an  arm  rigidly  attached  \o  said 
last  mentioned  disc  and  means  on  said  arm 
for  securing  it  to  the  running  gear  of  a 
vehicle,  a  washer  seated  within  the  recess 
formed  by  said  flange  and  between  the  faces 
of  said  discs,  a  bolt  rigidly  attached  to  one 
of  said  discs  and  passing  freely  through  an 
aperture  in  the  other  disc  and  means  on. 
said  bolt  for  adjusting  the  discs  relatively 
to  each  other,  substantially  as  described. 

"2.  An  anti-vibration  device  comprising  a 
friction  disc  having  a  peripheral  flange  and 
a  flat  interior  surface,  an  arm  rigidly  at- 
tached to  said  disc  and  means  on  said  arm 
for  pivotally  securing  it  to  the  frame  of  a 
vehicle,  a  second  friction  disc  seated  within 
said  flange,  an  arm  rigidly  attached  to  said 
last  mentioned  disc  and  means  on  said  arm 
for  pivotally  securing  it  to  the  running  gear 
of  -  a  vehicle,   a  washer  seated   within  the 


No.  12,399. 

recess  formed  by  said  flange  and  between 
the  faces  of  said  discs,  a  bolt  rigidly  at- 
tached to  one  of  said  discs  and  passing 
freely  through  an  aperture  in  the  other  disc, 
a  nut  on  said  bolt  to  regulate  the  friction 
and  means  to  lock  the  said  nut  in  position 
substantially  as  described. 

"3.  An  anti-vibration  device  comprising  a 
pair  of  friction  discs  having  parallel  friction 
faces,  an  arm  rigidly  connected  at  one  end 
to  each  of  said  discs,  means  upon  the  oppo- 
site end  of  one  arm  whereby  the  same  may 
be  pivotally  secured  to  the  frame  of  a  vehi- 
cle and  means  upon  the  opposite  end  of  the 
other  arm  whereby  the  same  may  be  pivot- 
ally secured  to  the  running  gear  of  a  vehi- 
cle, the  friction  faces  of  said  discs  being  in 
a  vertical  plane  parallel  to  a  line  drawn  be- 
tween the  pivotal  supporting  means  of  said 
two  arms,  a  washer  between  said  friction 
faces,  and  means  for  adjusting  said  friction 
faces  toward  and  from  each  other  substan- 
tially as  described. 

"4.  An  anti-vibration  device  comprising  a 


No.  803,589. 

pair  of  friction  discs  having  paraDd  fr.* 
faces,  a  peripheral  flange  upon  cot ;: 
discs,  which  receives   and  partially  2:; 
the  other  disc,  an  arm  rigidly  comKc 
one  end  to  each  of  said  discs,  mean- 
the  opposite  end  of  one  arm  wherr 
same  may  be  pivotally  secured  to  the :: 
of  a  vehicle  and  means   upon  the  c^- 
end  of  the  other  arm  whereby  the  siia: 
be  pivotally  secured  to  the*  running  ga* 
vehicle,  the  friction  faces  of  said  discs 
in  a  vertical  plane  parallel  to  a  liue  r 
between   the   pivotal    supporting  mer 
said  two  arms,  a  washer  t>etwecn  sail 
tion  faces,  and  means    for  adjtistin« 
friction  faces  toward  and  from  eadi  s 
consisting  of  a  bolt  af&xed  to  one  d^ 
passing  through  an  aperture  in  the  - 
disc,  a  nut  on  said  bolt  and  a  lock  k 
nut  substantially  as  described. 

"5.  An  improved  anti -vibration  dt\^ 
vehicles  of  all  kinds,  as  hereinbefore 
scribed,  in  which  every  folding  joint- 
prises  two  arms  hinged  together,  one  -^ 
ing  a  socket  or  flanged  disc  and  the  fc 
a  plate  in  frictional  contact  with  the  It^ 
inserted  within  the  socket  and  with  a  !c 
washer  pressed  against  the  plate  b>'  r^ 


No.  242,983. 
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No.  655,247. 


a.    nut  screwed  on  a  stud,  substantially  as 

cribed. 

O.    An  improved  anti -vibration  device  for 

licles   of  all  kinds,  as  hereinbefore  de- 

ib>«d,  in  which  the  arms  of  every  folding 

nt    are  f fictionally  mounted  on  the  one 

id  upon  a  stud  secured  upon  the  axle  and 

the  other  hand  upon  a  stud  secured  upon 
t  frame,  each  of  these  studs  presenting 
o  conical  parts  abutting  against  conical 
Lther  lined  surfaces  presented  by  pivots 
>unted  at  the  end  of  each  of  the  arms  of 
s  folding  joint,  substantially  as  described." 
Hartford  patent  No.  803,589  of  November 

1905,  filed  October  1,  1904,  relates  to  a 
;vice  corresponding  to  the  foregoing,  ex- 
pt  for  the  clearance  in  socket  4,  this  being 
enable  the  arms  11  and  12  to  have  a 
-nited  amount  of  free  movement  before  ex- 
"cising  a  retarding  influence  on  the  vehicle 
>rings.  The  lugs  in  socket  4  limit  this 
■ee  movement. 

Before  Truffault's  invention  comparative- 
/-  little  had  been  done  by  inventors 
-iroughout  the  world  to  retard  the  action  of 
ehicle  springs  by  the  use  of  friction  de- 
ices.  The  earliest  patent  of  record  bear- 
ng  any  resemblance  thereto  is  Reinwald, 
>4  0.  242,983,  of  June  14,  1881.  It  shows  the 
trms  J  J,  pivotally  connecting  with  the 
prings  A  A  and  a  socket  B,  a  smaller  disc 
Z  screwed  to  the  bottom  of  the  vehicle  and 
itting  within  said  socket,  and  a  bolt  &'  pivo- 
ally  securing  the  socket  to  the  bottom  of 
he  vehicle.  The  lug  c*  on  disc  C  limits  the 
novement  of  socket  B  by  abutment  b\  A 
eather  washer  D  lies  between  discs  B  and 

While  no  function  is  prescribed  for  the 
[eather  washer,  it  must,  if  the  discs  are 
drawn  together  by  the  bolt,  exercise  a  fric- 
tional  retarding  effect  upon  the  action  of  the 
springs.  No  mention  of  such  retarding  ef- 
fect is  given  in  the  specification,  leaving  one 
to  infer  that  the  leather  washer  is  merely 
used  to  prevent  rattlinj?. 
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Klovstad  &  Jonsen  patent  No.  655,247  of 
August  7,  1900,  filed  April  10,  1900,  shows 
an  equalizing  device,  comprising  the  toggle 
arms  n,  m,  r,  j,  united  by  bolts  p,  q,  which 
are  said  to  have  a  tapering  form,  capable  of 
being  tightened  when  worn,  to  obviate  jolt- 
ing of  the  carriage.  No  frictional  washers 
are  used,  and  it  is  doubtful  that  this  patent 
would  affect  the  Truffault  broad  claim. 

In  Stubbs*  patent  No.  664,444,  dated  De- 
cember 25,  1900,  filed  August  27,  1900,  a 
pneumatic  cushion  is  employed  instead  of  a 
spring,  and  toggle  arms  having  hinges  cT 
</*,  while  insertions  cT  of  rubber  or  other 
yielding  material  are  provided,'  the  insertions 
"preventing  to  some  extent  vibration  being 
transmitted  from  the  bottom  plate  <f  to  the 
top  plate  tP"  The  claims  in  this  patent  are 
limited  to  the  combination  of  the  hinges 
with  the  pneumatic  cushion.  While  the  de- 
scription is  not  very  clear  on  the  point  of  a 
spring  retarding  effect  being  desired,  that  is 
what  is  obviously  intended,  and  this  patent 
might  be  considered  as  interfering  with  a 
too  liberal  interpretation  of  the  Trauffault 
patent. 

The  particular  construction  of  the  Truf- 
fault devices,  and  of  the  Hartford  device, 
and  the  means  for  regulating  the  degree  of 
frictional  contact  can  probably  be  sustained, 
and  possibly  the  practical  carrying  out  of 
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the  principle  involved  in  applying  such  de- 
vices to  a  motor  vehicle  would  necessarily 
bring  such  devices  under  the  terms  of  one 
or  other  of  the  Truffault  or  Hartford 
patents. 

The  patent  to  Herz,  No.  802,860,  of  Octo- 
ber 24,  1905,  filed  April  14,  1905,  describes 
an  interesting  device,  showing  an  elabora- 
tion of  the  frictional  retarding  principle, 
wherein  the  clutch  members  8  and  9  are 
locked  by  rollers  11  engaging  with  the  cam 
surfaces  on  member  8  when  the  vehicle 
springs  are  expanding,  said  rollers  turning 
freely  in  the  reverse  movement,  allowing 
member  8  to  move  frictionally  against 
washer  13.  By  this  means  the  frictional  re- 
sistance is  less  when  the  spring  is  compress- 
ing and  greater  when  expanding.  This  pat- 
ent comes  under  the  terms  of  Truffault's 
broad  claim,  if  sustained. 

In  Secry's  patent  No.  807,968  of  Decem- 


No.  802,860. 


ber  19,  1905,  filed  July  14.  1905,  the  elasticity 
of  the  rubber  blocks  10,  11  and  compression 
by  the  action  of  cams  5  in.  passing  from  one 
depression  6  into  another,  are  relied  on  to 
afford  the  desired  retarding  effect.  Should 
the  Truffault  claim  be  broadly  construed  it 
would  include  this  device,  "the  yielding  re- 
sistance to  movement"  and  "retarding  ef- 
fect" being  produced  in  this  patent  by  alter- 
ing the  form  of  the  contacting  surfaces  and 
changing  the  location  of  the  washers. 


The  Manufacturer's  Responsibility. 

By  Xenophon  P.  Huddy,  LL.B. 

Among  the  many  reported  judicial  deci- 
sions concerning  motoring  and  the  motor 
car,  no  reported  case  in  reference  to  the 
manufacturer's  part  played  in  automobiling 
has  as  yet  appeared,  though  circumstances 
have  happened  pointing  in  a  direction  of 
what  reasonably  might  be  expected  from 
litigation  in  the  near  future. 
•  No  person  is  more  intimately  connected 
with  motoring  and  of  so  vital  importance 
in  qualifications  as  the  manufacturer.  The 
position  of  the  chauffeur,  in  regard  to  the 
necessity  for  prudence,  intelligence  and 
carefulness,  is  somewhat  insignificant  com- 
pared with  the  great  responsibility  resting 
upon  the  shoulders  of  the  automobile  con- 
structor, and  yet  the  latter  has  not  been 
deemed  an  individual  of  sufficient  police 
regulatory  account  to  be  considered  a  fa- 
vorable subject  of  legislative  control  in 
regard  to  the  manufacture  of  safe  ma- 
chines. 

The  thousands*  of  automobiles  which  are 
being  turned  out  every  year,  and  the  hun- 
dreds of  new  incorporated  companies  which 
are  being  formed  for  the  purpose  of  manu- 
facturing motor  vehicles,  necessarily  will 
be  felt  in  occupying  the  attention  of  the 
courts.  We  have  only  to  wait  for  the  de- 
cisions to  come;  they  are  bound  to  arrive. 

The  manufacturer  of  automobiles  occu- 
pies a  position  of  serious  responsibility  not 
only  to  his  customers  and  the  users  of  his 
car,  but  to  the  public.  He  is  producing  a 
powerful  carrying  machine  to  run  on  the 
public  streets  and  highways  in  the  midst  of 
traffic.  This  he  knows  and  fully  realizes. 
His  position  is  one  of  trust  and  confidence. 
On  him  rely  his  customers  and  others  for 
the  safe  construction  of  machines,  in  work- 
manship and  in  material. 

The  cars  turned  out  thus  far  have  devel- 
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Oped  no  defects  in  constniction  and  no  use 
of  inferior  materials  so  far  as  to  render 
them  dangerous  for  their  contemplated  use. 
The  manufacturers  have  established  a  feel- 
ing of  safety  and  reliance  in  the  people. 
But  have  we  the  assurance  of  a  continua- 
tion of  this  feeling  of  confidence? 

From  our  American  experience  regret- 
fully we  have  to  say  that  our  industry  is 
apt  to  be  contaminated  with  adulteration 
and  substitution.  We  know  that  the  cost  of 
production  is  sought  to  be  reduced  by  using 
cheaper  labor  and  inferior  materials.  This 
reasonably  may  be  expected  in  the  manu- 
facture of  automobiles  on  the  part  of  some 
producers,  if  precautions  are  not  taken. 
There  are  and  will  be,  of  course,  many  auto- 
mobile manufacturers  whose  products 
always  will  stand  for  the  best  and  safest 
material  and  workmanship.  The  very  cheap 
machine  and  its  manufacturer,  however, 
will  need  our  serious  consideration. 

Speaking  generally,  what  are  the  duties 
and  responsibilities  of  the  automobile  man- 
ufacturer in  putting  an  automobile  on  the 
market?  It  must  be  conceded  that  a  safely 
constructed  motor  vehicle  is  not  of  itself  a 
dangerous  machine,  and  only  becomes  a 
source  of  danger  to  the  occupants  through 
faulty  construction  or  imprudent  driving. 
We  have  simply  the  case  of  a  manufacturer 
placing  on  the  market  for  sale  a  vehicle  of 
somewhat  complicated  machinery,  of  high 
speed  power  and  used  for  the  transporta- 
tion of  persons.  What  is  the  law  govern- 
ing such  a  manufacturer? 

Since  no  cases  concerning  the  automobile 
dealing  with  the  subject  under  discussion 
have  arisen  for  determination  by  the  courts, 
we  are  compelled  to  reason  from  a  consider- 
ation of  cases  decided  in  reference  to  the 
manufacture  and  sale  of  machines  and  arti- 
cles generally  other  than  vehicles. 

Without  exhaustively  reviewing  every  de- 
cision concerning  the  manufacturer's  liabil- 
ity for  the  sale  of  defective  machinery,  it 
would  be  impossible  to  say  more  than  that 
the  manufacturer  of  an  automobile  implied- 
ly warrants  to  purchasers  that  the  vehicle 
is  reasonably  fit  and  safe  for  its  contem- 
plated use.  Any  negligence  on  the  part  of 
the  manufacturer  or  his  servants  in  con- 
structing the  automobile,  or  in  the  use  of 
improper  materials,  subjects  the  manufac- 
turer to  liability  in  damages  for  an  injury 
received  by  the  party  purchasing  the  ma- 
chine who  is  injured  while  exercising  due 
care. 

There  arc  many  other  questions  which 
suggest  themselves  in  considering  the  auto- 
mobile manufacturer's  position — questions  of 
importance  and  some  little  difficulty;  but 
for  the  present  the  suggestion  that  there  is 
serious  responsibility  resting  upon  the  man- 
ufacturer probably  is  sufficient. 


An  unusual  outbreak  of  attempted  auto- 
mobile legislation  is  reported  from  Massa- 
chusetts, where  no  less  than  ten  bills  are 
up  for  a  hearing.  Fortunately,  some  of  the 
bills  are  not  antagonistic  to  the  interests  of 
automobilists. 


Transmission  of  Power  to  the 
Auxiliaries. 

By  a.  L.  B. 

On  all  gasoline  motors,  especially  those 
of  the  four  cycle  water  cooled  type,  the 
large  number  of  auxiliaries  to  the  engine 
furnish  no  inconsiderable  problem  as  to  the 
best  method  of  driving  them,  and  a  brief 
glance  at  the  methods  now  in  vogue  may 
be  of  some  advantage.  There  are,  in  gen- 
eral, but  three  methods  by  which  power  is 
transmitted  to  the  different  auxiliaries, 
namely,  toothed  gear,  chain  and  sprocket, 
and  the  belt  drive.  Each  has  its  own  ad- 
vantages, yet  no  one  will  altogether  answer 
the  purpose,  as  is  evidenced  by  the  fact  that 
there  are  some  motors  which  employ  all 
three  methods.  The  best  way  to  approach 
this  subject  is  to  take  each  auxiliary  sepa- 
rately and  note  what  method  of  drive  can 
be  employed  to  the  best  advantage. 

Taking  up  first  the  cam  shaft  or  shafts, 
they  are  in  the  large  majority  of  cases 
located  within  the  crank  chamber,  and  al- 
most without  exception  are  driven  by  two 
to  one  gears  from  the  crank  shaft,  the  gear- 
ing being  undoubtedly  the  most  positive 
method  of  drive.  In  a  number  of  air  cooled 
and  one  or  two  water  cooled  motors  the 
cam  shaft  is  located  immediately  above  the 
cylinders,  operating  the  valves  through 
recker  arms,  in  which  case  the  drive  is 
universally  accomplished  by  a  vertical  shaft 
driven  by  bevel  gears  from  the  crank  shaft. 
Only  two  instances  of  the  use  of  a  chain 
drive  for  the  cam  shaft  have  come  to  the 
writer's  attention,  and  the  drive  by  direct 
gearing  may  be  regarded  as  by  all  means 
the  most  reliable  and  satisfactory  as  far  as 
the  cam  shaft  is  concerned. 

The  timer  or  commutator,  owing  to  the 
variety  of  its  possible  positions,  is  variously 
driven.  Quite  frequently  it  is  located  upon 
an  extension  of  the. cam  shaft,  or  even  upon 
the  crank  shaft,  and  when  so  placed,  of 
course,  requires  no  additional  gearing.  A 
very  neat  arrangement  is  now  appearing 
upon  the  better  class  of  cars,  in  which,  for 
the  sake  of  accessibility,  the  timer  is  located 
above  the  engine,  usually  just  behind  the 
second  or  fourth  cylinder,  and  is  driven  by 
a  vertical  shaft  and  bevel  gears  from  the 
cam  shaft.  On  cars  employing  a  "self  con- 
tained" magneto  the  distributer  is  in  every 
case  driven  by  spur  gearing  from  the  arma- 
ture shaft. 

The  water  pump,  as  it  is  mostly  placed 
close  to  the  crank  and  cam  shafts,  is  usually 
located  upon  an  extension  of  the  cam  shaft 
or  driven  from  it  by  means  of  spur  gears. 
There  seems  to  be  a  rather  general  ten- 
dency to  locate  the  pump  upon  an  exten- 
sion of  the  cam  shaft  and  in  front  of  the 
motor,  which  is  a  very  neat  and  satisfac- 
tory arrangement,  and  does  away  with  the 
complication  of  additional  gearing,  which 
is  to  be  avoided  where  possible.  In  a  few 
instances  a  chain  drive  is  used,  the  noise 
evidently  not  being  considered  a  serious 
drawback.  The  great  difficulty,  however, 
in  using  a  chain  lies  in  the  fact  that  it  is 


apt  to  stretch,  and   so  become  perm.*- 
loosened,  as  it  is  almost  impossible : 
vide  means  to  tighten  so  short  a  cha . 

All  three  methods  of  drive  are  irt 
ly  employed  for  the  oiling  system.  - 
the  system  is  a  mechanical  one.    Tl^ 
ety  of  oilers,  however,    is   so  grcai . 
render  a  discussion  of  the  best  mctfc 
drive  almost  impossible.     When  a  p;: 
used  for  the  oiling  system  it  is  m:^: 
quently  driven  by  spur  ^ear  from  tb 
shaft.     Some  very  neat    and   cffeoiv 
rangements  for  driving  diflPercnt  oilcn . 
been  devised,  but  the  best  method  k- 
particular   system   dq>ends    almost  n 
upon  the  location  and    the  f^^4ure^(l 
device.     If  the  oiler    is    located  upoc 
dash  a  vertical  shaft  driven  by  be\-t! .. 
from  the  cam  shaft  or   an   adjusu:>> 
can  be  used  to  the  best  advantage. 

On  cars  equipped  with  a  magnc 
number  using  a  chain  is  about  of^ 
those  employing  a  spur  grear.  A  shore 
from  the  cam  shaft  works  very  wdl  .•- 
would  seem  that  drive  by  gear  is  the  c 
satisfactory.  The  chain  drive  is  : 
noisy,  requires  more  attention,  and  is  r 
apt  to  get  out  of  adjustment  than  a  • 
gear,  and  would  not  on  the  whoie  seer 
desirable. 

If  a  governor  is  used,  the  best  po*-; 
is  undoubtedly  upon  an  extension  d " 
cam  shaft,  if  such  an  arrangement  is  c 
possible  by  the  design  of  the  motor;  a.*^ 
so  placed,  unnecessary  gearing  is  avc 
and,  besides,  this  makes  a  constni- 
which  can  be  easily  enclosed  and  protcc 
Special  types  of  governors  are,  of  ax' 
variously  driven,  according  to  their  post 
and  construction. 

It  is  in  driving  the  fan  that  the  belt  r 
its  great  usefulness.  A  gear  drive  has  t. 
tried,  but  owing  to  the  distance  betwees  - 
centres  of  the  crank  shaft  and  the  fan  < 
a  system,  if  used,  must  necessariiv  ■• 
heavy  and  clumsy.  A  chain  drive  has  i* 
been  used,  but  is  being  abandoned,  bccT' 
the  length  of  the  chain  creates  undcsir> 
noise  and  renders  it  apt  to  jump  *■ 
sprockets,  besides  adding  considerable  "> 
necessary  weight.  The  belt  drive,  on  i* 
other  hand,  is  light,  noiseless  and  sinTf.* 
and  if  means  are  provided  for  adjusting  t' 
belt  after  stretching,  it  fulfills  very  s^r.^ 
factorily  all  requirements. 

In  general,  it  may  be  said  that  a  ch' 
drive  for  the  auxiliaries  is  to  be  avoided"" 
account  of  its  noise  and  its  liabilit)  ^ 
become  loosened  and  to  jump  the  sprocket 
and  that,  therefore,  a  bevel  or  spur  dn^» 
is  to  be  preferred  in  practically  every  on 
with  the  exception  of  the  fan,  for  whic- 
belt  drive  is  unquestionably  superior. 


It  is  intended  to  install  a  motor  orom^ ' 
service  in  Siam,  and  the  French  envo)  * 
Bangkok  has  requested  the  French  auu' 
mobile  manufacturers  to  furnish  him  d^ 
tailed  information  with  respect  to  the  oinr'* 
buses  they  are  in  position  to  supply  P'^*^ 
dates  of  deliver}-,  etc.  The  buses  ar«  ^ 
have  a  seating  capacity  of  twelve. 
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Instability  of  Front  Driven  Cars. 

Reference  has  frequently  been  made'  in 
these  columns  to  an  important  advantage  of 
driving  through  the  front  wheels,  viz.,  that 
it  obviates  to  a  large  degree  the  tendency  to 
skid.  It  appears,  however,  from  a  recent 
accident  to  a  front  driven  electric  cab  in 
Berlin,  that  the  front  driving  system  also 
possesses  a  rather  serious  defect,  in  that  it 
renders  the  car  unstable  in  a  vertical  plane. 
The  cab  referred  to  was  driven  at  a  15  mile 
per  hour  speed  over  a  level  asphalt  pave- 
ment, when,  coming  to  a  point  v^here  the 
road  surface  sudcjenly  becomes  quite  bad, 
the  driver  cut  oft  the  current  with  the  con- 
troller handle.  The  controller  on  this  par- 
ticular car  is  combined  with  the  reversing 
switch,  and  in  some  manner  or  other  the 
driver  moved  the  handle  past  the  neutral 
position  and  thereby  reversed  the  current 
through  the  armatures  of  the  two  powerful 
motors.  Now,  it  is  obvious  that  when  a  ve- 
hicle is  proceeding  at  this  speed  and  the 
current  is  suddenly  reversed,  a  tremendous 
braking  effect  is  developed,  and  this,  to- 
gether with' the  fact  that  the  asphalt  pave- 
ment at  the  place  where  the  accident  oc- 
curred was  very  dry  and  presented  condi- 
tions of  maximum  adhesion,  caused  the  rear 
wheels  to  rise  up  in  the  air  and  the  car  to 
turn  completely  over. 

Had  the  motors  been  secured  to  the  rear 
portion  of  the  car  and  driven  through  the 
rear  wheels,  such  an  accident  could  not  have 
occurred.  Yet  it  is  not  quite  fair  to  place 
the  responsibility  for  the  accident  entirely 
on  the  front  driving  system.  It  is  a  very 
bad  mistake  to  suddenly  reverse  the  arma- 
ture current  when  going  at  a  considerable 
speed,  and  the  disastrous  possibilities  of 
such  an  operation,  aside  from  its  effect  on 
the  stability  of  the  car,  have  long  been  rec- 
ognized by  American  manufacturers  of  elec- 
tric vehicles,  and  most  of  them  provide  a 
separate  operating  lever  for  the  reversing 
switch,  so  that  an  accidental  reversal  of  the 
current  is  practically  impossible. 


Another  factor  which  must  be  taken  into 
consideration  in  discussing  accidents  of  the- 
kind  mentioned  is  the  distribution  of  weight. 
In  the  vehicle  concerned  the  whole  or  nearly 
the  whole  of  the  battery  is  carried  under 
the  driver's  seat,  directly  over  the  front 
axle,  and  the  weight  on  the  rear  axle  is 
small.  Moreover,  the  weight  of  the  enclosed 
cab  being  rather  high  from  the  ground,  adds 
still  further  to  the  moment  tending  to  turn 
the  car  around  the  points  of  contact  of  the 
front  wheels  with  the  ground  in  case  the 
wheels  are  suddenly  blocked.  Finally,  it  is 
more  than  likely  that  the  cab  had  a  rather 
short  wheel  base. 

It  must  be  admitted  that  stability  in  a 
vertical  plane  is  even  more  important  than 
stability  in  a  horizontal  plane  (absence  of 
skidding),  and  if  the  danger  of  the  whole 
car  turning  a  somersault  must  be  taken  into 
the  bargain,  it  would  be  better  to  leave  the 
front  drive  system  severely  alone.  It  is 
our  opinion,  however,  that  if  the  control 
system  is  so  constructed  as  to  preclude  the 
possibility  of  accidental  reversal  of  the 
power,  the  weight  is  equally  divided  be- 
tween the  two  axles,  and  the  car  has  a  long 
wheel  base  and  a  low  centre  of  gravity,  the 
front  driving  system  offers  all  the  guarantee 
of  safety  that  can  be  desired. 


The  Glare  of  Acetylene  Headlights. 

It  is  now  recognized  even  by  automobilists 
themselves  that  the  public  complaint  about 
the  blinding  glare  of  automobile  search- 
lights in  city  streets  at  night  is  well  founded, 
as  is  evidenced  by  the  recent  action  of  sev- 
eral prominent  automobile  clubs  in  recom- 
mending their  members  not  to  make  use  of 
their  searchlights  while  driving  in  the  city. 
This  action  of  the  clubs  is  an  indication  that 
automobilists  as  a  body  are  willing  to  meet 
any  reasonable  grievances  of  other  road 
users.  Possibly  the  clubs  in  making  these 
recommendations  also  had  it  in  mind  to 
forestall  possible  legislation  on  the  subject. 

There  is  no  objection  to  the  use  of  power- 
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ful  lamps  in  driving  on  deserted  roads,  and, 
indeed,  for  night  driving  in  the  country  such 
lamps  are  almost  indispensable,  but  as  soon 
as  a  shying  horse  is  met  the  lamps  are 
liable  to  cause  trouble  to  the  horse  driver 
and  to  the  automobilist  as  well.  However, 
in  all  built  up  sections  where  the  streets  are 
fairly  well  lighted,  and  where  there  is  con- 
siderable traffic,  the  searchlights  should  not 
be  used.  Now,  in  touring  in  the  well  settled 
sections  in  the  vicinity  of  large  cities,  small 
towns  with  well  lighted  streets  are  encoun- 
tered at  rather  short  intervals,  and  the  auto- 
mobilist could  hardly  be  expected  to  extin- 
guish his  lights  every  time  he  comes  to  a 
small  town.  There  seems,  therefore,  to  be 
need  of  an  invention  which  will  enable  the 
automobilist  to  quickly  decrease  the  glare  of 
the  searchlights  without  leaving  his  seat,  or 
at  least  to  change  the  direction  of  the  beam 
of  light  so  as  to  illuminate  only  the  road  di- 
rectly in  front  of  the  vehicle  and  not  blind 
horses  and  drivers  passing  in  the  opposite 
direction.  Here  is  an  opportunity  for  a  pro- 
gressive lamp  maker  to  fill  a  deeply  felt 
want. 


Ratchet  Sprags. 

The  brake  equipment  of  the  modern  mo- 
tor car  has  been  brought  to  a  point  of  high 
efficiency,  not  only  by  increasing  the  hold- 
ing power  of  each  brake  for  motion  in 
cither  direction,  but  by  providing  a  multi- 
plicity of  separate  brakes  (usually  four  in 
the  best  practice)  acting  directly  upon  the 
hubs  of  the  driving  wheels.  Nevertheless, 
there  seems  to  be  a  desire  for  the  provision 
of  still  further  safeguards  against  the  in- 
voluntary backward  motion  of  a  car  in  case 
of  the  failure  of  the  power  when  climbing 
a  steep  grade. 

The  ratchet  sprag  or  positive  back  motion 
stop  is  found  embodied  in  quite  a  number 
of  the  new  American  cars.  This  is  not  an 
entirely  novel  device,  as  it  has  been  em- 
ployed in  previous  seasons  by  one  promi- 
nent mar^ufacturer  of  high  powered^  cars. 
This  device  is  found  in  the  form  of  both 
internal  and  external  ratchet  wheels,  bolted 
to  or  integral  with  the  rear  wheel  hubs, 
upon  the  ratchet  peripheries  of  which  a  pawl 
may  be  dropped  by  means  of  a  releasing  de- 
vice within  the  reach  of  the  driver.  It  is 
also  found  applied  to  one  of  the  gear  shafts 
within  the  gear  box,  in  which  case  matters 
may  be  so  arranged  that  the  device  becomes 
inoperative  when  the  change  speed  gears 
are  arranged  for  reverse  motion — a  very 
useful  provision,  as  the  starting  of  the  car 
on  the  reverse  with  the  ratchet  device  in 
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action  would  involve  very  trying  mechan- 
ical stresses.  Applying  the  ratchet  device 
to  the  change  speed  mechanism,  of  course, 
causes  its  action  to  depend  upon  the  integ- 
rity of  the  driving  chains  or  shaft.  The 
employment  of  a  ratchet  back  motion  stop 
upon  a  car  adds  one  more  important  safe- 
guard to  its  operation,  especially  if  the  de- 
vice be  made  very  strong,  to  resist  the 
shock  of  its  application  in  case  the  car  is 
already  moving  slowly  backward.  Its  prop- 
er location  would  seem  to  be  with  the  other 
brakes — upon  the  rear  wheel  hub.  It  should 
be  automatically  disengaged  when  the  car 
is  put  into  the  reverse  gear,  and  the  manual 
or  foot  operated  lever  which  calls  it  into 
action  should  be  as  accessible  as  the  control 
devices  of  the  other  brakes.  Old  cars, 
which  were  too  often  fitted  with  brakes  in- 
effective against  backward  motion,  may  be 
rendered  much  safer  by  equipping  them 
with  these  so  called  ratchet  sprags,  and  in 
most  cases  the  labor  and  cost  of  so  fitting 
them  would  not  prove  excessive.  The  old 
form  of  rod  sprag,  with  one  end  pivoted 
upon  the  car  structure  and  its  other  end 
arranged  to  be  dropped  into  contact  with 
the  roadway,  seems  to  have  been  entirely 
discarded. 


Patent  Litigation. 

The  atmosphere  is  at  present  rife  with 
rumors  of  suits  for  infringement  of  patents. 
First  it  may  be  noted  that  the  Selden  suit  is 
still  pending,  and  that  additional  testimony 
is  now  being  taken  in  New  York  city,  al- 
though a  decision  was  confidently  expected 
last  fall,  and  very  little  has  been  heard  re- 
cently of  any  progress  in  the  proceedings. 
This  remarkable  case  promises  to  develop 
into  a  record  in  patent  litigation  as  regards 
the  length  ot  time  during  which  the  patent 
has  been  under  dispute  before  the  courts. 
The  first  suit  under  the  Selden  patent  was 
brought  in  1900,  against  a  firm  which  was 
later  induced  to  recognize  the  validity  of 
the  patent,  whereupon  the  proceedings  were 
dropped.  After  a  few  more  similar  cases, 
which  terminated  prematurely  by  what 
might  perhaps  be  best  described  as  a  settle- 
ment out  of  court,  there  was  a  lull  in  the 
litigation  under  this  patent  pending  the  for- 
mation of  the  Association  of  Licensed  Au- 
tomobile Manufacturers.  When  the  organ- 
ization of  the  association  had  been  com- 
pleted, the  present  Selden  suits  were 
brought  against  manufacturers,  importers 
and  owners  of  unlicensed  cars.  The  Selden 
patent  suit  far  overshadows  in  importance 
any  other  suits  for  infringement  of  automo- 
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bile  patents  that  have  been  brougfe 
threatened,   because    if    the    Sclda 
should  be  upheld  it  would  give  its  crj 
monopoly   on   the   gasoline   automc, 
every    practical    form    of    constructj 
the  situation  appears   at  present   Ti: 
little  danger,  however,  of  such  a  tsi 
ever  becoming  effective,  because,  as  ^ 
ent  was  issued  in  1895  and  expires  z 
it  has  only  six  years    more  to  rr  1 
judging  from  the  slow  progress  off 
in  the  lower  court,  a    decision  of  ::• 
preme  Court,  to  which    the  case  wi 
doubtedly  be  carried,  whatever  the  <i-j 
of  the  lower  court,  can   hardly  be  e-j 
much  before  the  expiration  of  the  ir. 
the  patent.    There  is  therefore  Hxtk-i 
for  anxiety  as  to  the  final  outcome  H 
suit,  and  neither  manufacturers  w 
chasers  seem  to  be  much  influence 
The  feeling  of  security  is  probably  £trr: 
ened  by  the  lack  of  any  sign  of  ef  * 
force  the  suit  to  a  speedy  conclusion 

About  the  same  thin^  applies  eren 
strongly  to  the  two  cycle  patent  str^ 
One  of  the  patents,   which   is  clar 
cover  the  essential  const ructiooai  h 
of  the  high  speed  two  cycle  engine,  eri 
during  the  present  year,  and  as  thctv 
engine  is  only  now  bein^  adopted  to  sr 
tent  it  would  hardly  be  worth  the  en 
to  prove  the  validity  of  the  patent 
view  seems  to  be  shared  by  the  owrc 
we  hear  of  no  suit  being  brought  by  : 
though  this  may  be  accounted  for  H 
fact    that    at   present   the    most  rrcf 
users  of  the  three  port  two  cycle  c^ 
other  than  the  owners   of  the  patei 
members  of  the  'Ticensed  Assodatioc  : 
entitled  to  the  use  of  this  patent  by  tbf 
ciation's  patent  pool  arrangement 

Three  other  automobile  patents  t- 
submitted  to  the  courts  to  test  their  ^' 
ity  in  the  near  future.  These  rehtet  ; 
selective  system  of  change  gear  opcs^' 
the  braking  of  vehicle  spring  action  a:^' 
direct  bevel  gear  drive  to  the  rcir  i^ 
Actions  under  the  first  two  patents 
already  been  brought  No  announce' 
has  yet  been  made  of  any  intention  ot  ^ 
Renault  firm  to  enforce  their  United  ? 
direct  drive  patent;  but  as  they  havcf^ 
French  manufacturers  to  a  royalty  '4^ 
ment  and  decided  to  begin  proceedings 
England,  it  may  be  inferred  that  they  ^ 
soon  turn  their  attention  to  their  Ain^ 
patent.  The  shock  absorber  and  fJ" 
drive  patents  are  of  much  importanof 
account  of  their  broad  character,  and  P^ 
ise  to  furnish  hotly  contested  fights. 


February  a8,    1906. 


THE  HORSELESS  AGK 


341 


ELECTRIC 
IGNITION 


lemical    Effects   of   the    Electric 
Current— Units  of  Measurement 
—Ohm's  Law— Chemical 
Generators. 

fVhen  the  ends  of  two  wires  connected  to 
source  of  electromotive  force  are  in- 
led  into  a  glassful  of  slightly  acidulated 
ter,  a  current  will  pass  through  the  water 
m  one  wire  to  the  other  and  gas  bubbles 
I  form  and  rise  from  the  surface  of  both 
es.  Acidulated  water  is  thus  a  conduc- 
of  electricity.  The  gases  formed  at  the 
faces  of  the  two  wires  are  hydrogen  and 
^cn,  the  components  of  water.  In  mak- 
this  experiment  it  will  be  observed  that 
quantity  of  gas  given  off  at  the  two 
es  (called  in  this  case  electrodes)  is  not 
same.  The  liydrogen  is  given  off  in 
:h  greater  quantity  than  the  oxygen,  and 
he  oxygen  is  evolved  at  the  positive  pole 
the  wire  where  the  current  enters  the 
id,  and  the  hydrogen  at  the  negative 
S  where  the  current  leaves  the  liquid, 
apparatus  admits  of  determining  the 
ction  of  flow  of  the  current.  Conduc- 
which  in  conducting  a  current  are  de- 
posed by  it  are  called  electrolytes.  Elec- 
ytcs  include  many  solutions  of  metallic 
i.  One  of  the  most  familiar  electrolytes 
I  solution  of  copper  sulphate.  When 
solution  is  decomposed  i;i  the  electro- 
:  Lath,  metallic  copper  is  deposited  on 
negative  electrode  and  gases  accumulate 
the  positive  electrode.  In  all  electro- . 
:  work  the  metal  radical  of  the  electro- 
travels  with  the  current  through  the 
[  and  is  deposited  on  or  liberated  at  the 
itive  electrode. 

he  rate  at  which  either  component  of  a 
n  electrolyte  is  liberated  depends  di- 
y  upon  the  current  strength,  and  the 
mposition  of  electrolytes  therefore 
s  itself,  by  weighing  the  deposit  of 
il  obtained  in  a  certain  time,  to  the 
i-ureraent  of  current  serength.  The  unit 
rrms  of  which  the  strength  of  electric 
ents  is  expressed  is  the  ampere,  which 
le  current  necessary  to  deposit  .00118 
I  of  silver  per  second  from  a  bath  of 
r  nitrate  in  water.  It  will  be  noticed 
this  unit  of  current  is  based  upon  the 
ic  system  of  measurements,  and  so  are 
lectric  and  magnetic  units.  The  above 
lant  .00118  is  called  the  electrochemical 
aleiit  of  silver,  being  the  amount  lib- 
d  by  one  ampere  in  one  second.  Each 
ent  has  a  different  electrochemical 
alent,  and  those  metals  which,  like 
L*r,  form  two  sets  of  combinations,  have 
electrochemical  equivalents.  The  elec- 
[cmical  equivalent  of  copper  in  cupric 
linations  is  .000327  and  in  cuprous  com- 
ions  .000654. 

ohm's  law. 
fore   proceeding  any  .further  we  must 
mention  of  a  most  simple  and  widely 


apolicable  law  of  electric  phenomena  named, 
after  its  inventor.  Ohm's  law.  It  is  to  the 
effect  that  the  current  in  an  electric  circuit 
is  directly  proportional  to  the  electromotive 
force  active  in  that  circuit  and  inversely 
proportional  to  the  resistance  of  the  circuit. 
In  other  words,  if  all  three  factors  are  ex- 
pressed in  units  of  the  same  system,  the 
current  is  equal  to  the  electromotive  force 
divided  by  the  resistance.  Ohm's  law  is 
generally  written  as  follows : 
E.  M.  F. 

Current  = 

Resistance. 
There  are  two  variations  of  this  equation 
which   may   be   deduced   directly   from    it; 
they  are, 

E.  M.  F.  =  Current  x  Resistance; 
E.  M.  F. 

Resistance  = 

Current. 

We  have  seen  how  current  can  be  meas- 
ured and  how  the  unit  of  measurement,  the 
ampere,  has  been  determined.  The  unit  of 
resistance,  the  ohm,  is  the  resistance  of  a 
column  of  mercury  of  one  square  milli- 
metre cross  section  and  106.3  centimetres  in 
length,  at  the  temperature  of  melting  ice. 
The  temperature  is  here  specified  because 
the  electrical  resistance  of  most  conductors 
increases  with  an  increase  in  temperature. 
The  unit  of  electromotive  force,  the  volt,  is 
that  electromotive  force  which  will  cause 
a  current  of  one  ampere  to  flow  through  a 
resistance  of  one  ohm. 

The  same  as  in  mechanical  motion  against 
a  friction  heat  is  developed,  so  heat  is  gen- 
erated whenever  an  electric  current  flows 
through  a  circuit.  In  both  cases  the  heat 
produced  represents  a  loss,  unless  the  me- 
chanical movement  or  the  electric  current 
is  produced  for  heating  purposes.  In  an 
electric  circuit  the  heat  produced  in  over- 
coming the  resistance  is  proportional  to  the 
square  of  the  current  and  to  the  resistance, 
which  may  be  expressed  as  an  algebraic 
equation  by  H  =  C*  R.  This  principle  is 
also  sometimes  employed  for  measuring 
electric  currents,  in  combination  with  the 
law  th^t  heat  expands  all  bodies. 

ELECTRIC  GENERATORS. 

There  are  two  sources  of  electromqtive 
or  current  in  general  commercial  use.  In 
the  first  type,  known  as  chemical  generators 
or  batteries,  the  electric  current  is  produced 
by  the  combination  of  certain  chemical  ele- 
ments, thus  transforming  the  chemical  en- 
ergy stored  up  in  these  elements  into 
electrical  energy.  In  the  second  class,  called 
mechanical  generators,  the  electric  energy 
is  induced  in  wires  by  the  motion  of  some 
rotary  part  to  which  mechanical  energy  must 
be  applied.  In  the  latter  case,  therefore, 
mechanical  energy  of  motion  is  transformed 
into  electrical  energy.  We  will  first  con- 
sider the  former  kind  of  generators. 

The  simplest  form  of  chemical  cell  con- 
sists of  a  rod  of  zinc  and  a  rod  of  copper 
immersed  in  a  bath  of  dilute  sulphuric  acid. 
When  the  upper,  exposed  ends  of  the  two 
rods  are  connected  by  a  wire,  a  current 
will  flow  from  the  copper  rod  through  the 


wire  to  the  zinc  rod,  and  as  a  current  makes 
always  a  complete  circuit,  it  flows  inside  the 
cell  from  the  zinc  rod  to  the  copper  rod. 
The  copper  rod  is  called  the  positive  pole 
and  the  zinc  rod  the  negative,  because  the 
current  flows  from  the  copper  and  returns 
to  the  zinc.  There  is,  of  course,  a  certain 
chemical  action  going  on  inside  the  cell  to 
which  the  current  is  due,  and  this  chemical 
action  is  the  combination  of  zinc  with  the 
sulphate  radical  of  the  sulphuric  acid,  form- 
ing zinc  sulphate  which  goes  into  solution. 
If  at  the  end  of  ?.  period  of  activity  the 
cell  be  examined,  it  would  be  found  that 
the  zinc  had  been  "eaten"  away,  and  if  the 
electrolyte  be  then  evaporated,  the  familiar 
white  powder  zinc  sulphate  will  remain. 
The  copper  rod  does  not  take  any  active 
part  in  the  generation  of  the  current,  and 
serves  only  as  a  terminal  for  collecting  the 
current  from  the  electrolyte.  It  is  not  con- 
sumed and  may  be  used  indefinitely,  while 
both  the  zinc  and  electrolyte  are  consumed 
and  must  be  renewed  from  time  to  time. 
The  copper  rod  may  be  advantageously  re- 
placed with  a  rod  of  gas  carbon. 

A  cell  in  which  zinc  is  reduced  to  zinc 
sulphate  gives  an  electromotive  force  of 
about  11/2  volts,  irrespective  of  the  size  of 
the  cell.  The  size  of  the  cell  determines, 
however,  the  current  that  may  be  taken 
from  it,  and  as  the  power  in  an  electric 
circuit  is  equal  to  the  product  of  the  electro- 
motive force  and  the  current,  the  electrical 
power  obtainable  from  a  cell  depends  upon 
its  size,  as  would  be  expected. 

POLARIZATION. 

The  above  described  simple  cell  is  never 
used  in  practice,  for  the  reason  that  if  a 
considerable  current  is  taken  from  it,  its 
power  soon  decreases.  The  generation  of 
the  current  breaks  up  the  sulphuric  acid 
into  a  sulphate  radical  which  combines  with 
the  zinc,  and  nascent  hydrogen  which  ac- 
cumulates on  and  adheres  to  the  copper  or 
carbon  terminal.  It  prevents  a  proper  con- 
tact of  this  terminal  with  the  electrolyte 
over  its  entire  surface,  thus  increasing  the 
internal  resistance  of  the  cell,  and  also  sets 
up  a  counter  electromotive  force,  thereby 
redOcing  the  current  which  the  cell  will  fur- 
nish with  a  given  outside  resistance.  This 
phenomenon  is  known  under  the  name  of 
polarization.  It  can  be  prevented  by  the 
addition  to  the  cell  of  some  chemical  sub- 
stance which  readily  combines  with  nascent 
hydrogen.  Such  chemicals  are  nitric  acid, 
bichromate  of  potash,  sal  ammoniac,  etc., 
which  are  known  as  depolarizers.  These 
depolarizers  combine  with  the  hydrogen  as 
fast  as  it  is  generated,  and  thus  allow  of  the 
electric  generation  going  on  continuously. 


A  visitor  at  the  Brussels  automobile 
show,  so  it  is  related,  after  looking  for  a 
long  time  at  the  large  glass  jars  for  sta- 
tionary accumulators  and  asking  what  they 
were  used  for,  bought  one  of  the  jars,  ex- 
plaining that  he  wanted  to  pickle  a  haunch 
of  deer  in  it.  The  incident  was  the  cause 
of  much  merriment  among  the  exhibito- 
in  that  section  of  the  show. 


■ 
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I  WO   ^dAin^-Far^cll  FKy  Qftladtr 


li&W  latTfiiiicd  thfir  1t»r  wl  «ai^  *i>r  19^^ 

car  4H^wti  iti  itw  nh«*h»  bftvwitli  (Fi^  I)- 
Ihi*  Ciir  ii  driven  bj  »<»  air  qiwJrd  wmhot 
with  five  horicimud  revolving  c>1iiwJef^  af 
»hi%wtt  itt  F%.  1.  which  ^vta  *  v€tj'  clear 
iilca  of  ihif  jirT**ngm>enl.  This  ri^gme  is  A 
ilTVflopo^ci>t  from  tlicir  fimi  three  cylinder 
tiiitmc  of  iR>H  The  rifvolviiig  o*J«"*^<^r  type 
(if  i^n^inc  \^a^  a<lo(>trd  pntiKinly  to  insure 
cttWiem  ciwiliiig  of  large  cySindcrs.  but  il  was 
lo«flt!  thai  the  ctTUnfni^nl  force  materiully 
Atdii  in  many  other  wayn  the  operation  oi  the 
«iiinr.  Inthi^^^as  hi  u\\  iheir  modds,  ihe 
engine  in  l<»^J4tcd  iti  the  rcur  tif  the  hody, 
jusl  forward  of  the  rear  axle,  and  dnvt^n 
by  II  short  chain  to  a  sptockel  on  the  unit 
near  one  .side.  This  construction  removes 
the  difTcrentiai  from  the  centre  of  the  axle, 
and  ihoi  affords  a  road  clearance  of  \VA 
inches,  and  under  the  middle  of  the  car  14 
inches,  which  js  of  ijrcat  importance  in 
traveling  on  ttrdJnary  country  roads. 

SP£CIFiCAT10Nl>    ASn    mMEKSlONS, 

Motor,  revolving  five  cylinder  nir  cooled 
of  s  inches  ^>cJre  by  5  inches  stroke,  rated  at 
40-45  horse  power;  transmission,  sliding 
gear  with  two  sets  of  clutches  giving  fonr 
forward  ?^peed,s  and  one  reverse;  single 
chain  drive  to  the  differential  near  the  left 
wheel:  jump  spark  ignition  from  storage  or 
dr>'  cells;  wheel  base,  J08  inches;  gauge.  56 
inchcf^;  wheels.  ^4^14  ^^ich  tires;  pas- 
stoger  capacity,  rive;  side  entrance  ton- 
man;  divided  front  ^eats;  weight,  2.500 
pounds. 

IJODV. 

The  body  is  very  solidly  bnilt  through- 
out, its  frame  hciug  made  of  2^1  inch  oak 
extending  from  the  extreme  front  of  the 
hood  10  the  rear  end.  The  standard  finish 
is  vcr>'  dark  blue  witli  black  stripes.  It  is 
upholstered  m  black  leather  with  curled 
hair  and  springs.  The  car  has  an  unusual 
amount  of  carrying  space,  as  the  entire 
hood   is  devoted  to  that  p  trpose,  giving  a 


Fig,  2.— Five  Cyunoes  Enqine, 


*il>ace  17  inches  wide  by  .20  high  by  38 
inches  lojjg.  In  addition  to  this,  all  the 
space  under  tht  front  i?ieat,  about  .58  inches 
wide,  25  inches  deep  and  10  inches  high*  rs 
available  for  luggage  purposes,  being  ac- 
cessible from  the  toimeao.  Below  the  Ihjor 
is  a  space  of  the  same  width  and  length, 
bnt  only  5^^  inches  deep,  sufficient  to  carrv 
an  extra  tire,  rubes »  pumps,  jacks,  overalls, 
etc.  The  inside  of  the  doors  is  fitted  wtth 
large  leather  pockets  covered  with  tufted 
flaps  to  match  the  other  trimmings.  The 
back  of  the  front  seats  from  the  level  of 
the  door  steps  to  the  floor  is  trimmed  whh 
padded  leather,  and  an  extra  pocket  is  pro- 
vided in  the  leather  trimmings  at  the  right 
of  the  driver  s  seat.  The  tonneau  ftuor  is 
fitted  with  a  velvet  carpel  pad.  while  the 
footU»:irds  and  the  running  boards  are 
covered  with  pyramid  rubber  matting,  the 
latter  beiug  bonnd  with  brass.  Tbtf  fenders 
arc  of  laminated  wood. 


THE  l£N€IXIL 

The    five    horixontat    cslinder* 

held  to  the  others  by  fotir  holti 
circular  bronzp  plate  at  the  lop  b) 
in  edcb.  and  to  a  ««ieel  casting  ml  i 
by  two  H  inch  hohs  in  each.  Tl 
ders  revolve  around  a  stationai 
one  throw  crank  shaft.  In  cac 
are  the  usual  piston  and  cotinfl 
.Ml  the  connecting  rods  engagr  tl 
tionary  crank  pin.  As  the  cyli 
volve  about  tli^;  axis  of  the  *hal 
connecting  rods  and  pistons  abotu 
pin,  the  circles  which  they  d«^rit 
eccernricit^'  equal  to  the  throw*  «r 
.suit  that  although  the  pistorit*  are 
around  a  stationary  centre  Ibx 
forced  at  the  same  time  to  nxi 
the  cylinders.  The  boriom  fte 
carries  with  it  a  bevel  g^ar-  a» 
Frg.  3.  This  drives  a  bevel  g« 
shaft  in  the  transmission,  whic^ 
the  engine  and  forms  its  hkfic.  Al 
side  of  each  cylinder  h  ca*l  a  h 
tube  or  inlet  passage  leadtiig^  tc 
valve  in  the  head.  The  Mtkgal 
aluminum  casting  on  top  of  the 
fastened  rigidly  to  the  angle  titu 
the  casing  which  surrounds  tl 
This  casting  is  hollow,  and  cofita 
arm  the  oil  tank  and  force  fee4 
iti  the  other  the  carburetor,  Tl>e 
down  around  the  ^tatioitarj  ^ha 
annidar  hollow  in  ihe  toft  Ivrf^tiic 
then  into  the  passages  Icadtny  la 
dcrs.  The  joint  between  tliw 
ca!*tniy  on  top  and  the  re^^olvuif  I 
made  by  a  small  hroitze  rif^  p 
ward  by  flat  springs.  SuDfkortvil 
gidar  casting  on  top  IS  m  na^K 
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Fig.  3. — Sectional  View  of  Adams-Far  well  Five  Cylinder  Motor. 


ning  a  metal  piece  to  which  the  high 
iion  wire  from  the  single  coil  leads.  The 
celain  plugs  with  brass  tops,  situated  at 
junction  of  the  cylinders,  pass  under 
metal  piece  but  do  not  touch  it,  and  the 
rent  jumps  across  and  reaches  the  spark 
?s  near  the  cylinder  heads  through  a 
ill  naked  piano  wire,  one  end  of  which 
loiled  into  a  spring  to  make  a  tension 
A-ecii  the  ends  and  give  good  contact, 
s  mechanism  constitutes  a  large  second- 
distributer  and  allows  the  engine  to  be 
rated  with  a  single  coil.  This  was  de- 
led and  in  operation  more  than  six  years 
.  and  is  without  doubt  one  of  the  first 
Iti-cylinder  engines  in  this  country  to  be 
with  a  single  coil. 

ust  to  the  left  of  the  centre  on  top  may 
;een  the  automatic  timer,  which  not  only 
nges  the  time  at  which  the  spark  takes 
:e  but  also  changes  the  length  of  the 
tact  in  proportion  to  the  engine  speed, 
erwise  the  engine  speed  is  controlled  by 
iging  the  time  of  closing  of  the  inlet 
e,  instead  of  by  the  throttling.  As  will 
seen  from  the  construction,  the  engine 
ns  its  own  flywheel,  dispensing  with 
:h  dead  weight;  it  has  no  muffler,  as  it 
austs  into  the  space  continually  swept  by 
c>Iinders,  and  it  is  air  cooled  without 
use  of  a  fan.  The  engine  is  four  cycle, 
hat  two  revolutions  are  required  to  com- 
e  the  suction,  compression,  explosion 
exhaust  strokes.  As  the^five  cylinders 
alternately  as  they  pass  a  given  point, 
explosions  occur  at  equal  intervals  and 
\  cylinder  explodes  before  the  last  has 
bed  its  power  stroke.  This  gives  more 
orm  torque  than  is  possible  with  a  four 
ider  engine.  There  is  no  absolute  recip- 
iting  motion,  but  simply  relative  recipro- 
ng  motion  between  the  piston  and 
iders,  due  to  the  eccentricity  of  the 
res   around   which    they   revolve.     The 


vibration  is  small  and  the  balance  of  the 
engine  is  almost  perfect,  as  the  mass  of  the 
piston  and  connecting  rod  is  never  brought 
to  a  stop  and  started  in  the  opposite  direc- 
tion, but  swings  continuously  around  its 
centre.  This  being  the  case,  the  pressure 
on  the  bearings  is  not  suddenly  changed  in 
direction  at  each  end  of  the  stroke. 
details  of  construction. 
The  cylinders  are  cast  of  gray  iron  in  the 
special  molding  machine  of  their  own  de- 
sign. The  mold  with  the  pattern  in  it  is 
first  baked  so  that  the  iron  in  pouring  never 
comes  in  contact  with  any  green  sand,  and, 
in  fact,  the  mold  is  still  usually  warm  when 
poured.  These  cylinders  have  integral 
heads  and  32  very  thin  longitudinal  cooling 
pins,  six  of  which  extend  across  the  head. 
The  crank  end  of  the  cylinder,  shown,  in 
Fig.  4,  is  milled  at  an  angle  of  72  degrees, 
so  the  five  cylinder  ends  exactly  fit  against 
each  other  around  the  circle.     The  rectan- 


gular inlet  tube  cast  integral  with  the  cylin- 
der is  also  shown. 

The  cylinder  castings  are  each  balanced 
on  a  suitable  bar,  and  those  of  very  nearly 
the  same  weight  are  selected  for  one  engine. 
Thy  are  finished  and  bolted  together,  and 
then  form  a  wheel  which  is  balanced  on  a 
shaft  passed  through  the  main  bearings. 
Small  pieces  of  putty  are  used  until  the  cor- 
rect balance  is  obtained.  The  putty  is  then 
replaced  by  thin  strips  of  metal,  which  are 
fastened  permanently  to  the  upper  inside 
surface  of  the  cast  inlet  channels  on  top  of 
the  cylinders.  These  inlet  channels  are  two 
inches  square,  so  that  these  little  strips  do 
not  interfere  with  the  necessary  area  of  open- 
ing. A  record  of  each  engine  is  made,  so 
that  if  necessary  a  cylinder  can  be  replaced 
without  throwing  the  engine  out  of  balance. 
In  Fig.  4,  across  the  fins  at  the  inner  end, 
is  shown  a  strip  of  metal  A.  This  is  a  baf- 
fle plate,  and  covers  a  row  of  five  5-16  inch 
holes,  which,  together  with  a  like  set  on  the 
opposite  side  of  cylinder,  form  the  auxiliary 
exhaust  at  the  bottom  of  the  stroke  to 
quickly  relieve  the  pressure  and  also  the 
heat.  Under  this  strip,  and  held  in  position 
by  yokes,  is  a  wire  gauze  to  deaden  the 
exhaust.  Two  fins  are  shortened  to  allow 
for  the  spark  plug  hole.  The  cylinders  are 
faced  and  bored  while  in  a  jig,  to  insure 
duplication,  and  are  finished  by  light  cuts 
and  not  ground,  the  company  preferring 
their  method  of  wearing-in  the  pistons. 

The  engine  and  transmission,  which  to- 
gether form  a  unit,  are  placed  in  a  testing 
frame.  The  pistons  are  made  very  tight 
and  gradually  worn  to  a  fit  without  the  use 
of  any  abrasive,  by  flooding  the  engine  with 
lubricating  oil  and  running  it  under  its  own 
power  from  five  to  six  days.  A  shaft  placed 
in  a  position  similar  to  the  rear  axle  is 
driven  by  the  engine  with  the  chain  that  is 
to  go  on  the  car,  and  a  dynamometer  is  at- 
tached to  the  end  of  the  axle  so  that  com- 
parative readings  on  different  engines  may 
be  taken.  The  engine  is  then  made  to  work 
hard  for  six  days.  At  the  end  of  this  time, 
it  is  claimed,  the  pistons  and  cylinders, 
when  hot  and  under  running  conditions  of 


Img.  4. — Showing  Manner  of  Assembling  Cylinders  and  Connectinc;    Rod.*-" 
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Fia    4A. — Adams    Cylinder    NJo^wng 
MAcniHB. 

unequal  cxp<insio(7,  are  a  better  fit  ihan  caji 
jHSSftibly  be  the  case  when  tliey  are  ground 
ctAd.  In  addition  to  this,  no  emerj'  Is  Jcft 
behind  in  the  wall 5  to  continue  ctittmg. 

The  gray  iron  piston  castings  are  made 
with  a  flange  at  the  top  for  gripping  them 
tn  4  chuck,  where  they  are  centred  from 
the  inside  and  a  roughing  cut  is  taken  on 
the  outside,  after  which  they  arc  heated  to 
a  cherry  red  and  put  aside  to  "season"  for 
thirty  days.  They  are  then  finished  and  the 
ll^inge  ifi  cut  off.  Five  step-jointed  non- 
eccentric  rings  are  used.  These  rings  arc 
finished  by  grinding  on  three  sides  and  are 
very  springy,  as  the  cut  is  5^  i^-ich  wide. 
The  rings  come  close  to  the  bottom  of  iheir 
grooves  all  a  rounds  which  is  not  the  case 
with  an  eccentric  ring,  especially  at  the  cut. 
The  ide.T  5ieerits  to  be  to  get  the  rings  close 


enough  to  the  bottc^m  of  the  groove,  so 
thiti  in  conjunction  with  ilie  oil  ilie  rings 
will  be  tight  on  the  bottom  as  well  as  at  the 
sides.  Three  rings  are  above  the  pin  and 
two  below*  the  lowest  being  about  i  uicii 
from  the  bottom. 

In  Fig.  6  is  shown  a  connecting  rod  with 
the  wrist  pin  Imshing  C  *tnd  crank  j>in 
bushings  C.  These  rods  are  of  chromc- 
Tiickcl  steel,  hand  forged  and  oil  treated. 
They  are  of  circular  section  and  drilled 
hollow  almost  to  the  wnst  pin.  and  then  a 
sniijll  hole  is  drilled  through  to  the  bearing 
surface  for  oiling  the  pm.  The  oil  travels 
through  to  the  pin  with  certainty  under  the 
centrifugal  action.  The  crank  end  construc- 
tion of  the  rod  is  clearly  shown.  Each  loop 
has  a  depth  of  ^^  inch,  making  a  combined 
depth  o£  I  incht  which  is  the  bearing  sur- 
f.icc  between  the  rod  and  the  bushing;  bat 
this  is  not  the  effective  bearing  surface  at 
the  time  of  the  greatest  explosion  pressure, 
for  at  this  time  the  entire  bushing,  5  inches 
long,  turns  with  the  connecting  rod,  owing 
to  the  fact  that  the  friction  is  independent 
of  the  area  but  directly  proportional  to  the 
pressure.  Thus  at  the  time  of  the  greatest 
pressure  for  each  rod  the  bearing  is  between 
the  bushing  and  the  pm,  and  not  between 
the  bushing  and  the  rod,  which  becomes  a 
bearing  only  at  the  time  of  least  pressure, 
when  the  motion  is  very  slight.  This  bush- 
ing hns  a  !$'g  inch  inside  diameter,  and  is 
made  of  Cramp's  speciril  bearing  bronze. 
The  wrist  pin  bushing  is  3  inches  long  and 
has  a  force  fit  on  the  connecting  rod.  It  is 
also  held  from  rotation  by  screw  pins  into 
it  from  the  rod.  with  their  ends  cut  off.  It 
forms  the  bearing  on  the  l  inch  diameter, 
3K^  per  cent,  nickel  steel  pin  which  stands 
in  a  vertical  position  and  is  drilled  almost 
to  the  upper  end  (as  shown  in  Fig.  3),  with 
a  H  inch  hole  w4uch  i^  not  carried  through 
to  the  topj  as  in  that  case  the  edges  of  the 
hole  would  scrape  the  upper  cylinder  wall 
and  rob  it  of  oiL  The  pin  is  a  force  lit,  and 
has  a  shoulder  at  the  lower  end  to  prevent 
it  from  slipping  downward,  and  what  slight 
tendency  it  might  have  to  rise  is  prevented 
by  slightly  burring  the  upper  edge  of  the 
hole      Thi."  wrist  pin  is  held  from  rotating 


by  a  small  screw  into  its  end,  at  ri 
to  the  length,  the  head  of  which 
notch  in  the  piston  boss. 

The  crank  shaft  is  of  chrome-r 
hand  forged.  The  upper  crank 
movable,  to  allow  of  assembling  tli 
ing  rods,  and  is  held  by  a  tap 
shown  in  Fig.  4.  This  pin  can 
removed  by  screwing  the  nut  on 
site  end. 

VALVE     MECHANISM. 

Both  valves  are  in  the  head  anc 
duplicates,  including  their  cag 
screw  into  the  cylinder.  They 
mechanical  and  operated  by  01 
lever,  as  shown  in  Fig.  3.  The 
these  valves  are  very  light,  a  he 
not  being  necessary,  as   the  val 
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close  themselves  by  a  centrifuge 
all  times  except  in  starting^,  so  a 
push  rod,  or,  more  correctly  spc 
rod,  can  be  used.  The  upper  va 
right  hand  cylinder  is  the  inle 
lower  one  the  exhaust  The  ini 
the  push  rod  is  connected  to  a 
lever,  the  other  end  of  which 
double  cam  just  under  the  bottc 
plate  of  the  engine.  This  doul 
shown  in  Fig.  7,  and  it  alone  o 
ten  valves.  Its  parts  move  as 
except  when  the  time  of  the  do^ 
inlet  valve  is  varied,  when  the 
slightly  changes  its  positive  rela 
upper  cam.  They  are  driven  b 
gears  beneath  them,  which  ^nesh 
in  Fig.  3  with  two  unconnected  g« 
G*,  at  one  side,  supported  on  vcrti 
and  driven  by  a  gear  G  w*hich  n 
the  engine  casing,  and  is  located 
the  cam  gears.  In  the  inner  sic 
carries  the  upper  gear,  is  a  heli 
which  a  pin  can  be  moved  up  an 
a  bell  crank  lever  and  a  rod  whi 
the  controlling  foot  pedal  at  the 
By  this  means  the  gear  is  sli 
through  it  the  lower  cam  changes  i 


Fig.  6.— Connecting  Rod. 

this  in  turn  changes  the  time  of  closing 
he  inlet  valve,  which  can  be  varied  from 
ctly  at  the  end  of  the  suction  stroke  to 

end  of  the  compression  stroke.     Thus 

amount  of  gas  may  be  retained  in  the 
nders,  and  compressed  from  full  charge 
vn  to  nothing,  and,  of  course,  the  com- 
ssion  pressure,  the  force  of  the  explosion 
I  the  engine  speed  varied  accordingly, 
is  is  done  without  in  the  least  changing 

mixture  or  losing  any  of  it,  as  when  it 
forced  out  of  one  cylinder  on  its  com- 
tssion  stroke  it  rushes  through  the  inlet 
»es  back  to  the  central  annular  space  and 

drawn  in  by  some  other  cylinder  and 
£d.      In  fact,  by  this  action  the  mixture 


nds  to  become  a  true  gas,  owing  to  the 
eating  and  churning,  and  when  used  gives 
better  explosion.  By  the  train  of  gears 
lentioned  the  cams  are  made  to  turn  in  the 
ame  direction  as  the  engine,  but  somewhat 
lower.  During  one  revolution  of  the  engine 
he  bell  crank,  which  operates  the  valve 
ush  rods,  moves  only  arotmd  one-sixth  of 
he  periphery  of  the  cam.  In  spite  of  the  fact 
hat  this  double  cam  operates  ten  valves, 
he  wear  on  it  is  said  to  be  extremely  small, 
)wing  to  the  very  slow  movement  of  the 
evers  on  it  and  the  following  conditions, 
vhich  can  be  understood  by  reference  to 

.  The  exhaust  valves  have  no  heavy  spring, 
md  owing  to  the  auxiliary  exhaust  there  is 
1  very  low  pressure  to  open  against  The 
:am  in  reality  does  not  open  the  inlet  valves 
at  all,  but  simply  allows  them  to  be  opened 
by  the  centrifugal  action  of  the  weight  of 
the  push  rod,  assisted  at  slow  speeds  by  the 
very  small  coiled  spring  shown.  When  the 
inlet  valve  is  closing  its  cam  simply  over- 
comes the  centrifugal  action  of  the  push  rod 
and  allows  the  valve  to  close  itself  again  by 
centrifugal  action  assisted  by  the  small  valve 
spring,  which  latter  is  entirely  unnecessary 
when  running  at  any  speed.  The  centrifugal 
force  increases  in  proportion  to  the  speed, 
so  that  for  high  speeds,  when  a  snappy, 
quick  action  of  the  valves  is  desired,  the 
centrifugal  force  automatically  gives  this 
result. 


THE  HORSELESS  AGE. 

In  the  accompanying  photo.  Fig.  5,  is 
shown  a  closer  view  of  the  angular  top 
piece,  the  left  arm  of  which  contains  the 
oiler  and  tank  and  the  right  arm  the  car- 
buretor. Gasoline  is  pumped  from  a  15  gal- 
lon tank  under  the  footboards  at  the  front 
through  a  pipe  into  a  very  small  chamber 
holding  about  two  tablespoon fuls,  and  cov- 
ered by  a  glass  plate.  The  gasoline  is 
forced  by  an  ordinary  suction  pump  with  a 
plunger  of  leather  washers  through  a  double 
ball  check  valve.  It  is  driven  from  a  small 
eccentric  on  the  end  of  the  driven  shaft  of 
the  transmission,  and  is  located  in  a  well  to 
which  the  overflow  from  the  small  glass 
covered  chamber  returns  through  the  lower 
pipe.  This  chamber  is  connected  to  a  needle 
valve  in  an  adjoining  compartment,  which 
is  also  covered  by  a  glass  for  inspection. 
Air  enters  through  the  end  of  the  aluminum 
arm,  passes  through  a  linen  bag  and  over 
the  nozzle,  by  lifting  a  swinging  air  valve, 
which  at  the  same  time  lifts  the  needle, 
allowing  the  air  to  take  its  gasoline.  It  then 
passes  through  a  roll  of  gauze  and  into  the 
annular  ring  from  which  it  enters  the  chan- 
nels on  top  of  the  cylinders,  and  thence  to 
the  valves.  The  needle  can  be  lifted  from 
the  outside  for  priming. 

OILING. 

Fig.  8  shows  the  positive  forced  feed  oiler, 
the  outside  of  which  is  a  bronze  casing 
fitting  into  the  oil  tank.  It  contains  a  bronze 
cylinder  rotated  by  a  worm  wheel  from  a 
worm  on  the  vertical  timer  shaft  This 
cylinder  carries  six  plungers  and  at  each  end 
stationary  cams  which,  as  the  cylinder  re- 
volves, force  the  plungers  back  and  forth 
in  such  a  way  that  when  they  are  at  the 
bottom  a  drop  of  oil  is  drawn  in  and  when 
at  the  top  it  is  discharged  through  the  tube 
with  which  its  delivery  opening  registers. 
Two  tubes  receive  a  double  supply  of  oil. 
One  leads  to  the  top  of  the  cylinders  and 
the  other  to  the  crank  pin.  The  oil  is  car-* 
ried  by  centrifugal  force  the  whole  length 
of  the  cylinder,  and  in  case  of  excess  passes 
by  the  piston  into  the  combustion  chamber; 
it  does  not  stop  here,  however,  to  be  burned, 
but  is  immediately  thrown  out  at  the  valves. 
The  oil  to  the  crank  pin  works  out  throug]} 
holes  in  the  bushing  between  the  connecting 
rod  ends,  into  the  hollow  rod  and  thence 
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Fig.  a-^-OiL  Pump. 

travels  with  certainty  to  the  wrist  pin. 
Some  of  the  crank  pin  oil  works  downward 
and  is  caught  in  an  annular  groove  and  led 
to  the  lower  main  bearing  and  the  surplus 
goes  into  the  transmission  case  below.  Of 
the  other  two  tubes,  one  leads  to  the  upper 
crank  shaft  bearing  and  the  other  one  con- 
nects by  a  flexible  pipe  to  the  cylinders  or 
bypasses  back  to  the  tank.  The  plungers  have 
sufficient  stroke  to  supply  the  engine  and  are 
set  at  the  factory.  Thick  oil  gets  to  the 
ends  with. the  same  certainty  that  thin  oil 
does;  in  fact,  it  is  claimed  that  even  glue 
will  not  stay  on  the  cylinders,  but  crawl  to 
the  ends  and  disappear. 

AUTOMATIC    SPAKK    ADVANCE. 

The  timer  is  of  the  double  spring  contact 
type,  but  is  automatic,  and  not  only  ad- 
vances the  time  at  which  the  spark  takes 
place  in  proportion  to  the  engine  speed,  but 
also  increases  the  length  of  contact  Fig.  9 
shows  the  timer  as  it  is  at  rest.  The  con- 
tact points  on  the  screw  and  spring  are 
globules  of  iridium  set  in  like  a  jewel  The 
roller  is  made  of  fibre.  In  dotted  lines  are 
shown  two  weights,  pivoted  at  C  and  D,  one 
of  which  carries  a  projection  E.  Over  these 
weights  is  a  flat  circular  plate  slotted  over 
the  stationary  pins  C  and  D,  which  project 
through  it,  and  carrying  on  its  under  side 
pins  F  and  G,  which  engage  lugs  on  the 
weights,  as  shown.  When  runningrthe  gov- 
ernor weights  fly  outward,  giving  the  upper 
plate  with  its  camlike  projection  K  a  partial 
rotation  against  the  spring  H^  and  at  max- 
imum speed  the  device  assumes  the  position 
shown  in  Fig.  10,  in  which  position  the 
projection  £  on  the  weight  has  added  its 
length  to  the  contact,  and  the  advance  in  the 
timing  is  represented  by  the  distance  A — B. 
When  the  engine  stops  the  spring  H  brings 
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the  contact  projection  H  back  to  a  slightly 
r<;tarded  FK:>sition,  so  ihat  no  hack  kick  can 
occur  in  starting  the  eiigine.  Rod  M  held 
by  a  damp  screw  hotds  the  timer  fixed  and 
gives  a  chance  for  adjustment.  This  leaves 
nolhing  for  the  operator  to  attend  to  but  the 
throttle  and  the  change  gears, 

TR.VNSMlSS10jr. 

The  transmission  case  is  of  manganese 
bronze  of  SOtOOO  pounds  tensile  strength  and 
forms  the  engine  supporf.  It  is  disposed 
crosswise  of  the  frame  and  bolted  to  the 
side  members.  This  transmission  is  of  the 
sliding  gear  type,  but  is  peculiar  in  having 
two  clutches.  Fig,  11  is  a  plan  view 
nhtnving  the  large  bevel  geiir  on  the  driv- 
ing shaft  which  meshes  with  the  bevel 
gear  at  tlie  bottom  of  the  engine.  On 
this  sanje  sliaft  to  the  right  is  the 
clutch  for  the  second  and  fourth  speeds, 
which  speeds  are  obtained  by  moving  the 
sliding  gear  pair  on  the  other  shaft  to  the 
left  or  right,  respectively;  and  on  the  left  is 
the  clutch  for  the  first,  third  and  reverse 
speeds,  which  are  obtained  by  moving  the 
sliding  gear  pair  on  the  other  shaft  to  the 
right  or  left,  respectively,  and  by  moving  the 
upper  slidmg  pinion  on  a  separate  stud  for 
the  reverse.  The  aluminum  cover  has  two 
large  hand  holes  for  inspecting  the  gears, 
and  the  bottom  pM\  ts  of  aluminum.  Both 
shafts  nm  in  Hess- Bright  hearings,  except 
the  middle  bearing  of  the  driving  shaft, 
which  is  a  Timken  roller  thrust  bearing. 
The  sliding  gears  are  on  a  squared  shaft, 
which  carries  the  sprocket  Lit  its  right  end 
and  drives  through  a  short  chaixi  of  i! »  inch 
pitch  and  ^  inch  width.  All  the  gears  and 
shafts  are  made  *^f  chrome  nickel  steeh 
Near  the  middle  of  the  squared  shaft  is  a 
transmission  brake  consisting  of  a  hemi- 
spherical cast  iron  shell  fast  to  the  shaft  and 
covered  by  a  hemispherical  bronze  cup  piv- 
oted at  one  side  and  forced  into  contact  by 
;i  tony:  bell  crank  lever.  T\m  brake  runs  in 
an  oil  bath,  and  is  used  for  long  coast.^  to 
relieve  the  rear  hub  brakes.  The  clutches 
are  thrown  in  liy  the  iw^*  cylindrical  cams 
on  the  shaft  at  the  front  siiie.  These  cams 
operate  the  two  shafts  running  from  tht^m, 
and  are  arrajiMt*d  so  that  hngers  project  up 
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-Adams-Far WELL  Clutch. 


through  the  notched  rods,  so  that  the  gears 
for  speeds  1  and  j  and  reverse  cannot  be 
shifted  until  the  clutch  is  released;  and  the 
clutch  cannot  be  engaged  nntil  the  gears  are 
properh  in  mesh»  aod  the  same  is  true  of 
the  right  hand  end  of  the  transmission  for 
speeds  -^  and  4.  The  advantages  claimed  for 
this  transmission,  oiitside  of  the  fact  that 
either  of  the  two  clutches  alone  would  oper- 
ate the  car  successfully,  is  the  fact  that  the 
gears  of  any  speed  of  the  left  hand  end  of 
the  transmission  may  be  meshed  while  any 
one  speed  of  the  right  end  is  still  in  mesh 
and  its  clutch  in.  This  gives  many  advan- 
tages not  possessed  by  the  ordinary  sliding 
gear.  For  example,  in  cramped  positions 
the  reverse  at  one  side  and  the  second  speed 
at  the  other  may  Lie  in  at  one  time,  and  the 
car  can  be  quickly  maneuvered  backward 
and  forward  by  swinging  the  clutch  lever 
back  and  forth  without  shifting  any  gears  at 
alL  In  ascending  a  hill  the  danger  attend- 
ant upon  missing  a  gear  shift  is  obviated, 
as  before  reaching  the  steep  part  and  while 
still  on  the  fourth  speed  the  third  or  even 
brst  could  Ijc  engaged,  so  that  at  the  critical 
time  alt  that  is  necessary  is  to  shift  the 
clutch  lever^  When  in  a  crowded  place  a 
lower  gear  may  he  in  mesh  on  reserve  to 
start  the  car  in  case  of  a  stop  or  to  drop 
down  into  occasionally  without  each  time 
having  to  shift  the  ^ci\rs  The  range  of 
speeds  is  very  large,  the  fourth  gear  giving 
five  and  one-half  time^  the  speed  of  the  first. 

CLUTCH. 

1  he  clutch  i^  also  diffL-reut,  and  might  be 


^ 


j  p^       n  h'l'     V  1*'-\V     ill        \*iAMr    iMrt^VtlX      ll^A  V*MI^*ti4fJi;. 


called  a  multiple  band  clutch,  as  1 
are  used.  They  are  metal  to 
in  oil  and  completely  disen^ 
thrown  out.  This  clutch  can  1 
ly  thrown  in.  and  will  not  seiz 
The  second  speed  is  used  for  st 
the  car  will  start  on  the  fourth 
jump.  Fig.  12  shows  the  genera 
tion.  The  bronze  member  A  is  ri 
to  the  driving  shaft  and  carries 
B  and  C,  which  fit  into  slots  b 
split  bronze  ring,  the  constructio 
is  shown  to  the  right.  This  1 
with  piece  A.  Between  the  out* 
and  the  inner  split  ring  is  a  cas 
ring  E,  forced  to  rotate  with  1 
projections  fitting  into  its  notchec 
gears  are  made  fast  to  K,  whict 
seen,  is  gripped  between  the  outs 
side  bronze  •  rings.  The  spread 
inner  ring  is  accomplished  by 
inward  movement  of  the  wedge 
against  the  roller  shaped  end 
springlike  piece  R.  The  other  fi 
be  moved  to  the  right  or  left  for ; 
control. 
The  steering  column  tilts  inwj 
easy  access  to  the  driver's  seal 
allows  the  car  to  be  operated  by 
in  the  other  front  seat  in  case  of 
Just  below  the  steering  wheel  c 
two  short  levers,  the  left  one  of 
be  raised  or  lowered  and  mov< 
and  back.  When  lifted  and  pi 
ward  it  meshes  the  reverse  gt 
down  its  back  position  gives  the 
forward  position  the  third  speed, 
lever  when  back  operates  the  s 
when  forward  the  fourth  speed, 
lever,  projecting  from  the  middle 
boards,  in  its  forward  position  < 
clutch  for  the  second  and  fourth 
in  its  rear  position  the  clutch  fc 
third  and  reverse  speeds.  In 
position  it  is  neutral,  and  if  mc 
right  and  rear  it  puts  on  the  ti 
brake;  and,  if  desired,  makes  it 
tained.  by  pushing  a  thumb  buttoi 
The  rear  hub  expanding  band 
bronze  against  the  steel  drums 
gral  with  the  hubs  are  operated 
pedal  from  the  dash  at  cither  side 
so  that  the  brakes  can  be  applied  ; 
front  seat.  There  is,  of  course 
lever,  and  the  variable  compress 
trolled  by  a  press  pedal,  which  ^ 
any  desired  position  in  which  it 
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ratchet  if  the  heel  is  raised;  otherwise  it 
urns  to  a  slow  running  position.  In 
rting  the  engine  the  variable  compres- 
n  is  of  much  assistance,  as  it  allows  the 
fine  to  be  turned  easily,  and  at  the  same 
le  in  cold  weather  rushes  the  mixture 
•m  cylinder  to  cylinder  until  it  is  explod- 
e.  The  engine  is  said  to  start  readily 
;h  the  thermometer  below  zero  and  the 
fine  covered  with  frost.  It  is  started 
m  the  front  seat  by  a  pull-up  lever  just 
the  right  edge  of  the  floor  boards,  which 
ate>  the  engine  by  means  of  a  ratchet 
.ice  on  the  end  of  the  transmission  shaft. 

FRAME. 

The  frame  is  made  of  angle   steel,  2x2 


The  storage  or  dry  battery,  or  both,  to- 
gether with  tools  and  the  single  coil,  are 
located  on  the  tailboard  just  inside  and 
close  to  the  engine. 


The  Berkshire  Touring  Car. 

The  Berkshire  Automobile  Company,  of 
Pittsfield,  Mass.,  manufacture  for  1906  a 
four  cylinder  car  of  simple  design,  the 
most  original  feature  of  which  is  the  Berk- 
shire change  speed  gear,  which  is  of  the 
sliding  shaft  type.  The  motor  is  rated  at 
20-24  horse  power  and  the  car  has  three 
speed  forward  and  reverse  change  gear  and 
double  side  chain  drive  to  the  rear  wheels. 


Berkshire  Touring  Car. 


bes  by  54  inch  thick,  and  strongly  trussed, 

running  board  hangers  forming  the 
Its  for  the  truss,  which  consists  of  a  flat 
:\  bar  on  edge.  The  side  members  of  the 
me  are  straight  but  not  parallel,  the 
me  being  4  inches  narrower  at  the  front 
n  at  the  rear.  There  are  four  cross  mem- 
s  of  angle  steel,  2x2x7-16  inches.  The 
n  or  spring  supports  at  the  ends  are 
ie  into  channels  by  riveting  another  piece 
angle  steel  to  the  first,  and  stiffened  by 
ping  the  vertical  side  of  this  angle  into 

front  cross  member.  The  corners  are 
jngthened  by  gusset  plates.  All  holes  are 
led  and  the  rivets  are  tight  driving  fits. 
?  bolts  through  the  spring  eyes  are  Swe- 
1  iron,  and  the  eight  V2  inch  bolts  which 
s  through  metal  bushings  to  retain  the 
y  are  of  the  same  material.     All  nuts 

adjustments    throughout    the   car    are 
:ed. 
he  springs  are  semi-elliptic,  both  front 

rear,  the  front  being  2x40  inches  and 
rear  2^xx44  inches  long.  The  front 
ngs  are  under  the  body  and  the  rear 
>  outside.  A  specially  heavy  extra  leaf 
rovided  at  the  top  of  each  spring.    This 

be  instantly  put  into  use  for  heavy 
Ls  by  a  clamping  arrangement,  which 
:es  it  a  part  of  the  spring, 
he  front  axle  is  solid,  of  1%  inch  square 
ion,  and  the  rear  axle  is  2  inch  steel 
ng  with  ^  inch  walls.  All  wheels  run 
Timken  bearings,  the  rear  ones  being 
ially  large.  The  differential  is  of  the 
r  gear  type  with  exceptionally  wide 
:ed  spurs. 


The  cylinders  are  of  4  inches  bore  by 
4J^  inches  stroke  for  the  20-24,  and  4^5 >4 
for  the  30-35  horse  power  type,  and  are  cast 
singly  but  integral  with  water  jackets,  heads 
and  valve  pockets  on  opposite  sides.  The 
openings  over  the  valves  are  closed  by  brass 
screw  plugs.  The  valves  are  all  mechanically 
operated  from  cam  shafts  on  opposite  sides 
of  the  cylinders,  and  the  two  sets  are  in- 
terchangeable with  each  other.  The  cam 
shafts  are  enclosed  within  the  crank  cas- 
ing and  each  is  mounted  in  five  bearings, 


the  same  as  the  crank  shaft.  The  cam 
shaft  gears  are  located  at  the  forward  end 
of  the  engine  and  enclosed  in  a  two  part 
aluminum  housing  divided  vertically,  the 
inner  half  being  bolted  to  the  front  of 
the  crank  chamber  by  interior  bolts  and 
the  outer  half  bolted  to  the  inner  half. 
The  cam  shafts  can  be  pulled  out  from  the 
ends  with  their  bearings.  The  valves  are 
operated  through  the  intermediary  of  push 
rods  mounted  in  brass  guides  bolted  to 
the  top  half  of  the  aluminum  crank  case. 
The  push  rods  are  provided  with  flat  bases 
serving  as  cam   followers. 

The  crank  shaft  is  a  drop  forging  and 
is  made  with  a  solid  flange,  to  which  the 
flywheel  is  bolted.  It  is  mounted  in  five 
bearings,  consisting  of  split  ^bronze  bush- 
ings clamped  between  the  upper  and  lower 
half  of  the  case.  The  pistons  are  fitted 
with  three  eccentric  diagonal  joint  rings. 
The  connecting  rods  are  nickel  steel  forg- 
ings  of  I  section,  with  a  bronze  bushing 
at  their  upper  end  and  a  half  bushing  and 
removable  cap  held  in  place  by  four  bolts 
at  the  lower  end. 

The  carburetor  is  a  1906  Holley  with 
supplementary  air  valve,  and  is  located  in 
a  low  position  at  the  right  hand  side  of 
the  engine.  It  connecfs  by  a  vertical  alumi- 
num standpipe  and  manifold  to  the  four  in- 
let valves.  The  standpipe  contains  a  sliding 
throttle  valve,  which  connects  both  to  a  hand 
lever  on  the  steering  wheel  and  to  a  foot  ac- 
celerator. The  gasoline  is  carried  in  a  20 
gallon  galvanized  iron  tank  under  the 
driver's  seat  at  the  right,  the  bottom  of  the 
tank  being  one  foot  above  the  inlet  to  the 
carburetor,  so  that  there  is  plenty  of  head 
on  the  carburetor  and  the  pressure  of  feed 
does  not  vary  materially  from  full  tank  to 
empty  tank.  There  is  a  shut  off  valve  with 
strainer  provided  at  the  bottom  of  the 
tank. 

The  jump  spark  ignition  plugs  are 
screwed  into  the  brass  plugs  over  the  in- 
let   valves.     The    ignition    current    is    fur- 
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111  shed  by  n  double  three  cell  storage  buttcfy 
in  a  l>ojt  carried  on  tJie  right  hand  run- 
mng  board,  A  Filtstield  quadruple  cuil  h 
earned  on  the  dash,  and  is  provided  with 
a  Ujree  point  switch,  by  which  it  may  be 
connected  to  one  or  the  other  of  the  two 
batteries  as  desired.  A  Lacoste  internal 
roller  timer  h  carried  at  the  top  of  a  ver- 
tical shaft  that  is  driven  by  mitre  gears 
from  the  rear  end  of  the  inlet  cam  shaft. 
The  time  of  spark  is  controlled  by  a  lever 
on  a  stationary  sector  on  the  steering 
wheel,  the  ignition  lever  being  the  upper 
one  of  the  two  levfra  mounted  on  this 
sector*  The  iiigh  tension  ignition  cables 
arc  carried  through  n  fibre  tube  rigidly 
supported  from  the  engine. 

A  Briscoe  cellular  radiator  with  a  small 
aluminum  blade  fan  behind  it  is  mounted 
upon  the  front  of  the  frame.  The  fan  is 
mounted  on  a  ball  bearing  on  a  bracket 
secured  to  the  engine,  and  is  driven  by  the 
spring  belt  from  the  engine  crank  shaft. 
A  centrifugal  putnp  is  carried  at  the  Jeft 
side  of  the  engine  at  the  middle  of  the 
length  thereof  ajtd  driven  through  a  tong^ 
small  diameter  shaft  from  a  small  en- 
closed spur  gear  in  mesh  with  the  exhaust 
cam  gear.  The  water  is  drawn  from  the 
bottom  of  the  radiator  by  the  pump  and 
is  forced  by  the  pump  through  a  brass  man- 
ifold into  the  bottom  of  the  jackets  of  all 
the  cylinders  1  it  returns  from  the  centre 
of  the  head  of  the  jackets  through  a  mani- 
fold made  of  braids  iittings  to  the  top  of 
ihe  radiator. 

The  ailing  system  is  based  upon  tlie 
continuous  circulation  principle,  although  all 
parts  are  also  oiled  by  splash.  A  gear  oil 
pump  is  mounted  at  the  lower  end  of  a  ver- 
tical shaft  driven  by  mitre  gears  from  the 
rear  end  of  the  inlet  cam  shaft,  this  oil 
pump  shaft  being  in  line  with  the  commu- 
tator shaft,  and  the  driving  pinion  being 
the  same  for  the  two.  The  oil  pump  draws 
the    oil    from    a    comparatively    deep    well 
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formed  fn  the  lower  half  of  the  crank 
chamber,  and  forces  it  into  a  one  gallon 
vertical  copper  tank  secured  to  the  dash 
under  the  hood,  This  lank  is  of  substan- 
tially cylindrical  form*  the  stde  attached  to 
the  dash  being  slightly  fiatteucd.  As  the 
oil  is  forced  into  this  t.mk  by  the  pvmip 
an  air  pressure  is  created,  which  forces 
the  oil  out  through  the  live  leads  from 
the  tank  to  the  five  crank  shaft  bearings, 
the  crank  shaft  being  drilled  to  lead  the 
oil  to  the  connecting  rod  bearings.  The 
crank  'chamber  is  provided  with  the  nsual 
gauze   covered   vent  pipe. 

The  clutch  consists  of  an  inverted  cone 
and  a  female  cast  iron  cone  bolted  to  the 
flywheel,  the  clutch  spring  bemg  enclosed 
between  the  clutch  cone  and  the  flywheel 
The  aluminum  cone  is  bolted  to  a  bronze 
center  carrying  the  shifting  collar.  The 
clutch  connects  to  the  change  speed  gear 
by  a  universal  coupling  consisting  of  a 
square  broached  sleeve  and  squared  shaft 
ends  with  curved  faces. 

The  Berkshire  transmission  is  of  the  in- 
ternal   individual    c^cpanding   friction    type. 


BFRKsiirRE  Kncine,  Exhaust  Sn)E, 


WITH  CmiM  Rjiurn'mi. 

Tht^  live  shafr  upon  which  ll 
gc;irs  are  keyed  is  always  m  n 
the  engine.  These  gear&  arc  i 
mesh  witli  those  on  the  sccon 
which  are  each  provided  with  ^ 
tion  over  which  the  ring  gcsir* 
volve.  A  sliding  shaH  pa*^ 
these  friction s»  which  is  provjd 
internal  and  longitudinally  movi 
operated  in  and  out  by  means  < 
cone  which  opens  and  closer 
fingers,  the  ends  of  winch  more 
forward  and  backw^ard.  As  i 
forced  in  four  small  piJis  are 
ward  from  the  periphery  of 
shaft p  thus  opening  the  fnctJotti 
ing  the  car.  To  change  the  < 
shaft  is  moved  under  the  oth«r 
the  same  operation  is  repeatc<cl 
verse  is  accomplished  by  aia  I 
idler.  The  change  speed  ge 
compactly  enclosed  in  two-p 
num  housing,  which  by  mcar 
arms  on  tlte  low^er  half  is  sti 
the  sub  frame.  Enclosed  to  tbe 
with  the  change  speed  gearing  a; 
driving  gears  and  the  spur  pn 
ential.  The  bearings  of  the  c 
shafts  are  plain  bronie  bushed 
of  the  jack  shaft  are  of  the  1 
ball  bearing  type.  The  bearii 
gear  case  arc  lubricated  by  n 
compression  grease  cup  on  the 
A  sheet  metal  pan  extends  nnd 
engine  and  gear  case,  being  fa«( 
^ubframe,  and  additional  *! 
pieces  between  the  main  and  sul 
tirely  enclose  the  engine  space 
ilerneath.  The  drive  lo  the  rea 
by  I  inch  pitch,  H  indi  roller  ; 
The  frame  is  made  of  press© 
is  narrowed  in  front  and  cairic 
(.Uipdc  springs  at  both  ends.  1 
a  wheel  base  of  loo  inches  xnd 
tri-ad.  Both  axles  arc  solid  I 
circular  section  in  the  tnidille 
nt  the  ends  where  Ihe  spri^ 
tached.  Both  sets  of  b«ke5  . 
rear  wheel  hubs.  The  foot  &ii 
Af  steel  hands,  which  art  con 
the  steel  drums  by  means  of  a  1 
anisHL    Tlic  emergtocy  btrnkei* 
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Parts  of  Berkshire   Change  Speed  Gear. 


rated  by  a  lever,  act  on  the  inside  of 
same  drums,  consisting  of  a  pair  of 
I  actuated  bronze  expanding  tubes, 
he  car  is  steered  by  means  of  a  worm 
I  sector  irreversible  gear,  with  a  20 
h  mahogany  rim.  bronze  centre  steering 
eel  on  top  of  a  steering  post  with  a  pol- 
ed brass  casing.  The  connecting  rod, 
well  as  the  tie  rod  of  the  steering  gcar^ 
tubular,  the  former  being  provided  with 
1  and  socket  joints,  and  the  latter  locat- 
in  front  of  the  axle.  The  steering 
rots  are  of  the  Lemoine  type.  The 
leels  are  30  inches  in  diameter,  with  3J4 
:h    tires,   and   are   mounted   upon    roller 


bearings.  The  car  is  fitted  with  a  cast 
aluminum  curved  dash,  upon  which  are 
mounted  only  the  spark  coil  and  the  grease 
cup  for  the  lubrication  of  the  change  gear 
bearing.  The  body  is  of  the  side  entrance 
type  and  is  designed  to  carry  five  passen- 
gers. It  is  of  laminated  wood  construction 
and  upholstered  in  leather. 


The  Le  Pontois  Magneto. 

Dr.  Leon  Le  Pontois,  of  52  Broadway, 
New  York,  has  invented  a  magneto  for  gas- 
oline engine  ignition  which  deviates  con- 
siderably from  current  practice  in  this  line. 


The  magneto  generates  a  low  tension  alter- 
nating current  in  stationary  coils  operating 
on  the  induction  alternator  principle.  At 
the  moment  of  maximum  induced  tension 
the  armature  circuit,  which  is  until  then 
short  circuited,  by  a  contact  maker  of  spe- 
cial design,  is  thrown  onto  the  primary 
winding  of  an  ordinary  nonvibrator  induc- 
tion coil,  whereby  a  high  tension  impulse 
is  produced  in  the  secondary  winding.  In 
the  case  of  a  multiple  cylinder  engine  the 
high  tension  impulses  or  sparks  are  dis- 
tributed in  succession  to  the  spark  plugs  in 
the  separate  cylinders. 

A  striking  deviation  from  conventional 
practice  in  the  construction  of  the  magneto 
is  represented  by  the  field  structure.  The 
permanent  magnets  are  built  up  of  two 
coils  of  flat  manganese  steel  ribbon,  which 
are  placed  at  some  distance  apart  and  have 
the  pole  pieces  of  laminated  steel  discs 
clamped  between  them  at  opposite  points  on 
the  circumference.  The  field  core  is  mag- 
netized by  being  placed  in  the  field  of  a 
large  permanent  magnet,  which  produces 
poles  of  opposite  sign  at  opposite  pomts 
of  circumference.  The  stampings  for  the 
pole  pieces  are  made  with  large  square 
notches  slightly  to  one  side  of  the  centre, 
into  which  notches  are  let  the  armature 
coils,  of  which  there  is  one  for  each  pole 
piece.  In  this  manner  only  a  portion  of  the 
total  magnetic  flux  passes  through  the  ar- 
mature coil  and  the  rest  is  shunted  around 
it  in  certain  positions  of  the  rotor.  The  ob- 
ject of  providing  this  magnetic  shunt  is  to 
protect  the  permanent  magnet  against  de- 
magnetization in  case  of  an  open  magnetic 
circuit,    which    would    occur    if   the    rotor 
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Circuit    Breaker.  Le  Pontois  Magneto.  Transverse  Section. 

a,  field  magnet;  B,  pole  piece;  C,  rotor;  D  D,  armature  coils;  E,  magneto  housing;  F,  rotor  shaft;  G,  driving  pinion;  H,  sliding  collar  for  timing; 
I,  contact  breaker  cam;  J,  contact  points  of  contact  breaker;  K,  window  allowing  to  observe  spark  at  contact  breaker;  L,  contact  breaker  spring;  M, 
worm  gear  for  driving  high  tension  distributer;  N.  high  tension  distributer  housing;  O  O,  chain  oilers  of  magneto  shaft. 
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Diagram  cf  Connectjons  of  Le  Pontojs    Magneixx 
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should  stop  in  a  certain  position.  In  addi- 
tion the  magnetic  shunt  admits  of  a  greater 
rate  of  change  of  flux  through  the  coils 
and  results  therefore  in  a  stronger  in- 
ductive effect.  The  rotor  consists  sim- 
ply of  a  core  built  up  of  circular  discs  of 
sheet  iron  from  which  circumferential  por- 
tions have  been  cut  away.  The  cut  away  por- 
tions are  of  such  form  that  the  reluctance 
of  the  magnetic  circuit  through  the  arma- 
ture coils  increases  very  suddenly  and  de- 
creases very  slowly.  This  leads  to  the  gen- 
eration of  two  alternating  current  waves  of 
different  values,  the  more  important  wave 
having  a  magnetizing  action,  thus  tending 
to  preserve  the  strength  of  the  permanent 
magnets,  and  even  increasing  it. 

The  two  armature  coils  are  stationary, 
and  no  sliding  contact  is  required  for  col- 
lecting the  armature  current  The  two  coils 
are  connected  in  parallel,  one  of  the  junc- 
tions being  grounded  and  the  other  junction 
being  connected  to  a  contact  maker,  the 
other  terminal  of  which  is  also  groimd. 
The  coils  are  also  connected  to  a  condenser 
and  to  the  primary  of  an  induction  coil,  the 
condenser  and  induction  coil  being  also 
grounded,  so  that  the  contact  maker,  con- 
denser and  coil  primary  are  all  connected 
in  parallel.  The  contact  maker  is  of  un- 
usual construction.  It  consists  of  a  verti- 
cally reciprocating  slide  positively  actuated 
in  guides  by  cams  on  the  magneto  shaft, 
and  provided  at  its  lower  end  with  an  irid- 
ium contact  in  line  with  other  iridium  con- 
tact supported  upon  a  coiled  spring  in  a 
fitting  insulatingly  supported  in  the  housing 
of  the  magneto.  The  break  occurs  between 
the  two  iridium  contacts,  which  are  sub- 
merged in  oil.  A  downwardly  extending 
pin  on  the  lower  contact  extends  into  a 
mercury  cup,  by  which  means  sliding  con- 
tacts are  done  away  with. 

In  the  drawings  the  armature  is  shown 
in  the  position  of  minimum  magnetic  flux 
through  the  armature.  As  the  sloping  face 
of  the  notch  in  the  rotor  approaches  that 
portion  of  the  pole  piece  which  passes 
through  the  armature  coil,  the  magnetic 
flux  through  the  armature  coil  increases 
very  gradually,  while  as  the  straight  edge 
of  the  notch  recedes  from  the  pole  piece, 
the  flux  through  the  armature  coil  de- 
creases very  rapidly.  The  current  induced  by 
the  decrease  in  magnetic  flux  is  therefore 
by  far  the  stronger,  and  this  current  is  a 
magnetizing  current,  tending  to  increase 
the  magnetic  strength  of  the  magneto. 

At  the  time  the  maximum  electromotive 
force  is  induced  in  the  armature  coils  they 


are  short  circuited  through  the  contact 
maker,  so  that  a  very  strong  current  flows 
in  the  coil.  This  current  itself  tends  to  fur- 
ther increase  the  electromotive  force  in- 
duced. The  circuit  is  then  suddenly  inter^ 
rupted  in  the  manner  already  described,  and 
the  current  is  thrown  into  the  primary  of 
the  coil,  and  an  impulse  is  thereby  produced 
in  the  secondary  of  the  coil  which  is  dis- 
tributed to  the  different  spark  plugs.  The 
condenser  is  proportioned  to  counterbalance 
the  self  induction  of  the  primary  winding 
of  the  coil  so  as  to  insure  electrical  reso- 
nance. 

The  high  tension  distributer  consists  of  a 
cylindrical  chamber  of  insulating  material 
located  on  top  of  the  magneto,  and  its  cen- 
tral rotating  part  is  driven  from  the  mag- 
neto shaft  by  means  of  helical  gears  at  the 
short  vertical  shaft.  The  time  of  ignition 
can  be  varied  by  means  of  a  sliding  sleeve, 
with  a  pin  passing  through  the  centre  of  the 
armature  shaft,  and  varying  the  angular 
relation  between  the  driving  pinion  and  the 
shaft  The  pin  passes  through  a  spiral  slot 
in  the  wall  of  the  driving  pinion  hub  and 
through  an  opposite  spiral  slot  in  the  shaft 
of  the' magneto.  An  advance  of  no  degrees 
on  the  magneto  shaft  is  obtainable.  The 
magneto  is  entirely  encased  in  a  metal 
housing,  and  is  provided  with  ring  self 
oilers. 


Collapsible  Metal  Funnel. 

R.  E.  Brown,  of  Cleveland,  has  placed  on 
the  market  a  new  patent  collapsible  metal 
funnel  made  of  heavy  brass,  55^  inches  wide 
at  the  top  and  i  inch  at  the  bottom,  and 
with  a  height  of  65^  inches  when  open. 
When  not  in  use  it  is  allowed  to  collapse, 
and  is  placed  in  a  brass  box  with  tight  fit- 
ting cover,  which  always  keeps  the  funnel 
free  from  dust  and -dirt  It  is  fitted  with  a 
strainer  which  separates  the  troublesome 
dust  and  small  particles  from  the  gasoline 
purchased  while  touring.  It  requires  no-ad- 
justing, but  is  ready  for  use  when  lifted 
from  the  box  by  the  handle. 


Johnson  Nickel  Steel  Castings. 

Isaac  G.  Johnson  &  Co.,  of  Spuytcn.  Duy- 
vil.  N.  Y.,  are  now  producing,  in  addition  to 


VoL  1? 

their   ordinary    steel    castings,  cit 
nickel  steel,  for  which  extraordica- 
ities   are   claimed.      Both   large  an: 
castings  are  made  of  this  metal  tin 
feature  of  which  is    its   high  dar.- 
which   renders   it   particularly  suni 
automobile  construction.     This  stetl 
count  of  this  quality  of  a  high  ela*rr 
can  be  subjected  to  very  severe  sirii 
shocks  before  it  will   begin  to  beni  - 
way.     The  nickel  steel  can  be  re*: 
hardened  and  be  welded  without  ii 
it  is  claimed.     Beloiv    we  give  sosr 
made  on  the  material   used  for  thoc 
ings,   furnished   us  by   the   manufin.- 


New  Metal  Polish  for  Autoimti 

The  Utilitj'  Company,  of  231  Greai 
street.  New  York  city,  have  recent:} 
upon  the   market  the    Utility  mcta 
powder,  which  is  used   for  polishmi: 
parts  of  automobiles.      The  mzniL 
claim  that  polish  in  this  form  ii.  c  := 
carry  around,  while  at  the  same  tixK 
more  effective  than  the  liquid  polbii 
free  from  acids  or  ammonia.    The  ?:\ 
is  made  from  a  California  deposit,  b  ■ 
is  added  a  very  small  amount  of  a  rr 
oil ;  it  is  then  ground  into  powder  1:. 
up  in  boxes  for  the  market    After  a 
gasoline  is  added  the  polish  is  readj 
applied. 


New  Incorporations. 

The  Morristown  Garage  Company 
ristowrr,*  N.  J. — Capital,  $5O.00a     Ir:"" 
rators,  Thos.  Reid,  John  V.  Wise  and  ^ 
ander  Reid. 

The  Automobile  Company  of  P?'^- 
Passaic,  N.  J.— Capital,  $i5,ooa  her 
rators,  Alfred  B.  Watson,  Saraud  j  ^ 
son  and  Edwin  M.  Squires. 

The  Napier  Automobile  and  Garage  I 
pany,  Los  Angeles,  Cal. — CapitaL  $.^ 
Directors,  J.  A.  Clairmonte,  Frank  .\ 
Donald  and  Frank  JC  Rule. 

Brockton  Auto  Exchange,  Brocc- 
Mass. — To  buy  and  sell  automobile^.  '^' 
tal,  $5,000.  Officers,  Fred  E.  Smzlky.r 
dent;  M.  H.  Bates,  treasurer. 

E.  L.  M.  Auto  Company,  Springi'^ 
Mass. — To  manufacture  automobiles,  u 
tal,  $15,000.  Directors,  President,  Har 
Elkins;  treasurer,  Harry  MedcrafL 

Kirchdorfer  Automobile  Company.  l>^ 
ville,  Ky.— Capital,  $20,000;  debf  if^ 
$10,000.  Incorporators,  Joseph  C.  K;'- 
dorfer,  Edward  Kimmel,  F.  S.  Clark 

The  Holmes  Motor  Company,  Gn?^ 
Conn. — To  manufacture  motors.  Or 
$2o,ooo.  Incorporators,  Chas.  E  ^^ -^ 
Wni.  K.  Holmes,  Jr.,  Henry  A.  Holmt>^ 
B.  L.   Holmes. 


Fhysic.xl  Resllts  Per  Sc^iare  Inch. 


Tc<^t 
Test 
Test 
Test 
Test 


No. 
No. 
No. 

No. 
No. 


Tensile 
Streiiiith. 

1 78.255 

2 84,534 

3 79.7(>5 

4 87,717 

5 80.759 


Ela'^tic 

Elongation 

Limit. 

Per  Cent.  R 

53.240 

27.5 

58.368 

27.0 

55-197 

28.5 

50.J27 

25.0 

55.197 

27.0 

OfAr" 
Per  Ctst 

44.2 

44.4 
47.2 

42.1 

46.f 
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Two  Cycle   Patent  Situation. 

or  Horseless  Age  : 

the  article  by  F.  W.  Barker,  on  page 
he  makes  a  very  good  account  of  the 
tioii  in  a  general  way,  and  while  he  may 
ight  in  conclusions  from  certain  stand- 
ts.  I  wish  to  save  your  readers  from 
5  deceived  by  the  article.  In  the  first 
;  it  is  absolutely  essential  in  a  two  cycle 
le  that  the  exhaust  port  open  in  advance 
he  inlet  port.  Second,  unless  I  am 
fously  mistaken,  what  an  inventor  shows 
[$  application  as  well  as  what  he  claims 

rctercnce  in  future  applications.  If 
were  not  so  anyone  could  take  ad- 
age of  an  oversight  in  an  application, 
b>'  differently  worded  claims  procure  a 
id  patent  on  an  invention  already  pat- 
j.  To  all  inteats  and  purposes  this  is 
:  Joseph  Day  claims  to  have  done  in 
Tock  patent  whicli  was  applied  for  after 
Sintz  patent  was  issued.  Now  as  to 
Swiss  patent  to  Sohnlein,  the  effective 
of  this  patent  as  a  reference  is  at  least 
arly  as  its  publication,  or  the  second 
of  March,  1892,  when  it  appeared  in  the 
s  "Patent  List.**  A  careful  investiga- 
I  have  made  shows  that  Sintz  cannot 
e  completion  of  his  three  port  engine 

to  the  publication  of  this  patent  to 
ilein.  which  is  a  complete  anticipation 
>th  the  Sintz  and  the  Cock  patents, 
ilcss  the  courts  rule  otherwise,  and  this 
)ubtful  in  the  face  of  past  procedure, 
er  the  Sintz  nor  the  Cock  patent  is 
,  and  the  three  port  engine  is  open  to 
ubiic.  E.  W.  Roberts. 


mce  of  Four  Cylinder  Engines. 

»r  Horseless  Ace  : 

n  you  inform  me  whether  with  a  four 
icr  engine  of  the  usual  constructions, 
ig  a  four  throw  crank  shaft,  there  is  an 
■ciable  vibration*  due  to  the  inertia  of 
ystem  when  rotated  200  to  300  revolu- 
per  minute  by  an  electric  motor  belted 
wheel  ? 

th  carefully  adjusted  pistons  and  con- 
ig  rods  of  equal  weight,  and  the  fly- 
1  in  balance,  can  it  be  demonstrated 
;matically  that  there  is  no  unbalanced 
a  effect  at  all? 

E.  Mallinckrodt,  Jr. 

a  four  cylinder  engine  properly  con- 
ed, with  all  reciprocating  and  revolv- 
arts  perfectly  balanced,  there  is  still 
ibalanced  inertia  effect,  which  is  due 
e  fact  that  the  two  pistons  near  the 

end  of  the  cylinders  do  not  travel  as 
as   the   other   two   pistons,    near    the 

end    of    the   cylinders.      When    the 

is  in  the  upper  dead  centre  position 
iston  is  at  rest  for  an  instant.    As  the 

passes  on  the  piston  gains  speed,  and 


attains  its  maximum  speed  when  the  con- 
necting rod  and  crank  arms  make  a  right 
angle  with  each  other,  which  is  at  less  than 
90  degrees  of  crank  motion  from  the  upper 
dead  centre.  The  angle  is  the  smaller  the 
shorter  the  connecting  rod,  and  with  an 
infinitely  long  connecting  rod  it  would  be 
90  degrees.  With  a  connecting  rod  twice 
the  length  of  the  spoke  or  four  times  that 
of  the  crank  ^rm  it  is  about  76  degrees  (the 
cotangent  of  which  is  .25).  Heyond  this 
point  the  speed  of  the  piston  decreases,  and 
in  the  lower  dead  centre  it  becomes  zero 
again.  Now,  it  is  directly  obvious  that  if 
the  piston  gains  a  certain  maximum  speed 
in  76  degrees  of  crank  revolution  and 
loses  this  speed  during  the  remaining  104 
degrees  of  a  half  turn  of  the  crank,  its  ac- 
celeration must  be  greater  during  the  first 
portion  of  the  downward  stroke  than  dur- 
ing the  last  portion,  and  at  any  angle  of 


components  along  the  connecting  rods.  The 
speeds  of  both  pistons  are  equal  when  the 
crank  stands  at  right  angles  to  the  piston 
centre  lines.  The  result  is  that  there  is  an 
unbalanced  inertia  impulse  four  times  per 
revolution  of  the  crank. — Ed.] 


piston  movement  from  the  top  dead  centre 
the  rate  of  motion  of  the  piston  is  greater 
than  at  the  same  angle  from  the  bottom 
dead  centre. 

The  effect  can  also  be  shown  graphically. 
Referring  to  the  diagram,  the  motion  of  the 
piston  pin  at  any  instant  is  in  the  direction 
of  the  tangent  to  the  crank  circle  at  that 
point.  In  order  to  find  from  the  crank 
pin  velocity  the  piston  velocity,  the  com- 
ponent of  the  crank  pin  velocity  in  the 
direction  of  the  connecting  rojd  must  first  be 
found.  Now,  it  can  readily  be  seen  that 
the  tangent  to  the  crank  circle  at  A  makes 
a  much  smaller  angle  (a)  with  the  connect- 
ing rod  than  the  angle  (b)  of  the  tangent 
to  the  crank  circle  at  B  with  the  connecting 
rod  to  that  pin  Hence  the  component  of 
the  piston  motion  along  the  connecting  rod 
to  pin  A  is  much  the  greater.  As  both 
connecting  rods  make  the  same  angle  with 
their  respective  piston  centres,  the  piston 
velocities   are  proportional   to  the  velocity 


Re  ''Sliocic  Absorber.'* 

Editor  Horseless  Age: 

It  appears  from  statements  made  to  the 
trade  and  from  certain  litigation,  instigated 
by  the  Hartford  Suspension  Company,  that 
said  firm  claims  proprietary  rights  to  the 
above  phrase  as  a  trademark. 

A  client  of  mine  who  is  manufacturing  a 
shock  absorbing  auxiliary  spring  suspension 
for  automobile  bodies  has  been  notified  by 
the  attorneys  for  the  Hartford  Suspension 
Company  to  refrain  from  using  the  words 
"Shock  Absorber"  in  his  descriptive  circu- 
lars, etc.  The  claim  set  up  is  so  absurd 
that  those  familiar  with  the  law  will  treat 
it  with  contempt,  but  for  those  of  your  read- 
ers who  are  in  doubt  the  following  facts 
may  prove  interesting: 

According  to  the  statute: 

*'No  mark  which  consists  merely  in  words 
or  devices  which  are  descriptive  of  the 
goods  with  which  they  ar^  used,  or  of  the 
character  or  quality  of  such  goods,  shall 
be  registered  under  the  terms  of  this  act." 

The  intent  of  the  law  is  that  no  person  or 
concern  shall  hold  the  exclusive  right  to  the 
use  of  words  which  may  properly  be  used 
to  describe  the  goods. 

If  the  Hartford  Suspension  Company  was 
the  first  to  bring  out  a  device  for  absorb- 
ing shocks  created  in  a  vehicle,  they  are 
entitled  to  credit  for  the  innovation,  and,  as 
pioneers  and  good  business  men,  should  get 
a  fair  share  of  the  business. 

The  principle  of  shock  absorption  is  not 
patentable,  so  the  Hartford  Company  can- 
not expect  to  monopolize  all  the  friction 
devices,  auxiliary  springs,  dashpots,  fluid 
cushions,  air  cushions  and  other  devices  for 
absorbing  shocks ;  therefore  they  should  not 
expect  to  control  the  most  descriptive  words 
in  the  English  language  which  can  be  ap- 
plied to  such  means. 

In  a  parallel  case,  L.  H.  Harris  Drug 
^Company  vs.  Stucky,  Circuit  Court,  W.  D. 
Penn.,  where  the  words  "Cramp  Cure"  were 
laid  claim  to.  Judge  Reed  said  in  his  de- 
cision : 

"No  one  can  claim  protection  for  the  ex- 
clusive use  of  a  trademark  or  trade  name, 
which  would  practically  give  him  a  monop- 
oly in  the  sale  of  any  goods  other  than 
those  produced  or  made  by  Himself.  If  he 
could  the  public  would  be  injured  rather 
than  protected,  for  competition  would  be  de- 
stroyed. Nor  can  a  generic  name  or  a 
name  merely  descriptive  of  an  article  of 
trade,  of  its  qualities,  ingredients  or  char- 
acteristics, be  employed  as  a  trademark,  and 
the  exclusive  use  of  it  be  entitled  to  pro- 
tection." Canal  Co.  vs.  Clark,  13  Wall. 
311;  Lawrence  Manufacturing  Co.  vs.  Ten- 
nessee Manufacturing  Co.,  138  U.  S.  $37* 
II  Sup.  Ct.  Rep.  396.     "The  general  prop- 
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osition  is  well  established  that  words  which 
are  merely  descriptive  of  the  character, 
qualities  or  composition  of  an  article,  or  of 
the  place  where  it  is  manufactured  or  pro- 
duced, cannot  be  monopolized  as  a  trade- 
mark." 

If  the  courts  were  to  sustain,  the  words 
"shock  absorber"  for  shock  absorbing  de- 
vices, we  might  expect  others  to  lay  claim 
to  such  terms  as  "Water  Cooler"  for  radi- 
ators, "Exhaust  Silencer**  for  mufflers; 
"Tire  Protector**  for  puncture  proof  shoes, 
etc.  In  fact  a  large  portion  of  the  diction- 
ary would  in  time  be  appropriated  by  deal- 
ers in  all  kinds  of  goods,  so  that  peaceable 
citizens  would  have  to  use  a  foreign  lan- 
guage in  describing  their  wares  for  fear  of 
suits  for  infringement.         F.  W.  Barker. 


Gear  Ratio  Query. 

Editor  Horseless  Age  : 

I  am  planning  a  new  transmission  gear  to 
give  three  speeds  ahead  and  one  reverse, 
the  high  speed  to  be  direct.  Will  you  kindly 
give  me  the  proper  ratio  of  gear  for  the 
two  speeds  ahead-^that  is,  assuming  the 
engine  speed  to  be  400  r.  p.  m.,  how  many 
revolutions  should  the  jack  shaft  make  for 
the  low  speed,  and  how  many  for  the  inter- 
mediate speed?  The  high  speed  being  a 
direct  drive,  the  jack  shaft  would,  of  course, 
turn  at  400  revolutions  per  minute  when 
this  speed  is  used. 

Are  three  speeds  ahead  sufficient  for  large 
touring  cars,  or  would  four  speeds  be  more 
desirable?  What  is  the  present  tendency  in 
the  construction  of  transmissions  for  tour- 
ing cars  ?  Is  it  toward  three  or  four  speeds 
ahead?  Is  it  not  true  that  the  horse  power 
of  all  cars  has  been  so  largely  increased 
that  a  three  speed  transmission  is  all  that 
is  desirable?  A  Subscriber. 

[From  some  data  on  transmission  gears 
gathered  by  us  about  a  year  ago  we  found 
that  the  average  ratio  of  the  high  speed  to 
the  low  in  three  speed  gears  is  3 :2,  and  the 
average  ratio  of  the  high  speed  to  the  inter- 
mediate 1 :6 ;  in  other  words,  the  intermedi- 
ate speed  is  just  twice  as  fast  as  the  low 
speed. 

The  present  tendency  is  to  use  four  speed 
gears  for  the  very  largest  and  most  power- 
ful cars,  and  three  speed  gears  for  all  ordi- 
nary touring  cars.  Whether  a  three  speed 
transmission  is  all  that  is  desirable  is  a 
matter  of  opinion,  and  depends  to  a  consid- 
erable extent  upon  the  circumstances  of  in- 
dividual cases. — Ed.] 


Automatic  Carburetors. 

Editor  Horseless  Age: 

On  page  37  of  your  Engineering  Number 
Mr.  Landau  states  "that  the  first  practical 
suggestion  of  the  up  to  date  automatic 
carburetor  was  made  by  Messrs.  Bradley  & 
Pidgeon  in  1902.'*  It  seems  to  me  that  this 
date  must  be  wrong,  for  it  is  my  recollection 
that  a  patent  issued  to  me  January  i,  1901, 
on  a  form  of  automatic  carburetor  was  not 
very  broad,  because  the  device  shown  was 
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not  broadly  new,  and  certain  it  is  that 
Duryea  engines  were  operated  by  mixing 
devices  employing  a  nozzle  and  a  float  for 
maintaining  the  relation  of  the  gasoline  level 
to  the  nozzle  in  the  winter  of  1896-7. 

Charles  E.  Duryea. 
[The  term  "automatic**  is  here  meant  as 
referring  to  the  use  of  a  compensating  air 
valve.  The  float  feed  dates  back  consider- 
ably further,  and,  if  we  are  not  mistaken, 
was  also  first  suggested  by  Bradley  &  Pid- 
geon, although  at  one  time  Maybach  claimed 
to  have  a  basic  patent  on  it  in  England. — 
Ed.] 


Vol  17. : 


Four  Cylinder,  Two  Cycle  Crank 
Shafts. 

Editor  Horseless  Age: 

Will  you  kindly  give  in  your  valuable 
journal  a  sketch  of  a  four  cylinder,  two  cycle 
motor  crank  shaft,  showing  the  best  way  to 
arrange  it  for  the  explosions,  both  in  the 
vertical  and  horizontal  types?  Which  type 
of  engine  would  have  the  best  balance? 

Arthur  Hendey. 

[In  a  four  cylinder  two  cycle  motor  it  is 
desirable  to  have  the  explosions  come  at 


Fig.  I. 
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equal  intervals,  and  also  to  have  the  recip- 
rocating parts  in  perfect  mechanical  bal- 
ance. Both  of  these  features  cannot  well 
be  combined  in  one  engine,  and  as  we 
believe  that  it  is  most  important  to  have 
the  explosions  come  at  equal  intervals,  so  as 
to  obtain  the  most  uniform  torque  possible, 
we  should  design  the  crank  shaft  to  give 
equally  spaced  explosions.  This  simply  re- 
quires that  the  four  cranks  be  set  at  quar- 
ters. The  cranks  could  still  be  arranged 
in  two  different  ways,  as  each  pair  of  outer 
cranks  can  be  either  at  right  angles  or  oppo- 
site. The  two  methods  of  construction  are 
represented  in  Figs,  i  and  2,  respectively. 
Of  these  the  construction  shown  in  Fig.  2 
is,  in  our  opinion,  the  preferable  one,  as 
the  two  pistons,  which  move  simultaneous- 
ly in  opposite  directions,  are  closer  together, 
and  the  two  motions,  therefore,  more  near- 
ly neutralize  each  other.  To  perfectly  bal- 
ance each  other  the  two  pistons  should  be 
in  line  with  each  other. 

On  an  automobile  the  horizontal  engine, 
especially  if  placed  with  its  cylinders  length- 
wise of  the  car,  will  probably  give  rise  to 
tVie  least  vibration,  for  the  reason  that  the 
vehicle  springs  do  not  "give**  or  yield  as 
easily  in  a  horizontal  plane  as  in  a  vertical 
plane. — Ed.] 


Wants  Algebraical   Instmcti 

Editor  Horseless  Age  : 

Inasmuch  as  a  technical  aotoincii* 
cation  is  now  being   sought  by  all  - 
and  a  great  many  are  reading  carcL 
that  is  written  in  your  journal  aoc: 
to  understand  the  technical  article, 
it  not  be  a  good  plan   to  give  ovr 
pages  to  the  benefit  of  those  of  yor 
ers  who  cannot  solve  the  algebraic  pr- ! 
which  are  so  often  used,  educating  ts- 
solving  these  problems?     I  bclicrc 
did  this  and  put  everything  into  o»  . 
there  would  be  a  tremendous  sale  i:  ( 
number,  and  it  would  be  still  in  des^ 
years  to  come.  W.  V  j 

[As  there  are  a  large  number  of  ei^i 
text  books  on  algebra  and  other  bri 
of  mathematics  to  be  had,  there  is  no: 
sity  for  dealing  with  pure  malhosi: 
our  columns. — Ed.] 


Views  of  a  Kicker. 

Editor  Horseless  Age: 

It  seems  so  queer  to  me,  when  I  )cc-i  • 
the  various  types  of  automobiles,  lh3"  '• 
of  the  makers  continue   so  persisttr 
trying  to  build  a  car  with  some  qoet:  -1 
feature,  when  the  popular  cry  is  fo:  -'^ 
ardization.    Why  the  extreme  inconsn 
of  the  steam  car  idea?     They  hate: 
twice  as  much  gasoline  to  make  tfe  -^ 
to  propel  the  car.     Why  not  use  p6 
directly?    A  steam  car  is  flexible  as: 
quietly  and  smoothly,  it  is  true,  but  s  ^ 
the  four  cylinder  gasoline  car  as  now 
Then  there  are  the  hea.t  under  the 
seat  particularly,  the  time  to  get  up  ^ 
the  danger  of  gasoline  so  near  a  flanit 
the    ten    thousand   complications,  the 
quently  burned  out  boilers,  so  that  u 
it  all  in  all,  it  is  the  freakiest  freak  pr 
machinery  for  modem  days  I  know  air- 
about. 

And  the  air  cooled  engine  is  aln^> 
ridiculous — what  on  earth  is  the  o6]f' 
the  air  cooled  engine,  anyway?  It  >  ' 
expensive  to  maintain,  it  does  get  fct>  * 
burns  out,  it  does  explode  prematurriv - 
all  for  what?  Nothing  but  to  m«t  ^ 
freak  ideas.  Some  men  always  hang  ' 
stick  to  old,  obsolete  ideas  and  prac: 
can't  enthuse  on  progressive  ideas.  It^ 
patent  to  the  great  majority  of  well  bal:i" 
minds  that  the  water  cooled  gasoline  «r 
(water  costs  nothing,  and  a  proper  soiJ^ 
does  not  freeze)  is  the  most  perfect  a;^^ 
power  of  the  age,  that  it  seems  strange  ^ 
body  should  hang  on  to  the  old,  inc«"- 
ent.  impracticable  notions  as  they  do. 

There  are  dozens  of  good  cars  oc " 
market  that  are  not  yet  wholly  pcrf«t  ^ 
could  be  so  easily  made  wholly  pcrfccH^ 
will  stick  to  the  old,  foolish  meihc^ 
placing  the  gasoline  tank  at  the  rear : 
depend  on  a  pump,  and  thus  mar  the  rccr 
ness  of  a  perfect  car  he  could  so  easily  t*^ 
Another  will  stick  to  the  old  indi^'^ 
clutch,  two  speed  transmission  or  the 

TV 

fool  planetary  system,  and  thus  spoii  - 
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?rwisc  good  car.  We  are  glad  to  sec  so 
ly  of  the  bright,  progressive,  up  to  date 
lufacturers  working  toward  the  proven 
best  devices  and  practices  and  working 
ard    standardization.      By    standardiza- 

we  mean  four  water  cooled  cylinders, 
ing  gear,  three  speed  transmission,  roller 
nngs.  etc.    In  a  few  years  such  cars  only 

command  a  sale.  Kicker. 


he  Automobile  Show  Question. 

tor  Horseless  Age: 

he  attendance  at  the  Madison  Square 
den  Automobile  Show  this  year  was 
y  90  per  cent  greater  than  that  at  the 
«r  of  1905,  an  impressive  attestation  of 
growing  popularity  of  motor  cars.  The 
aion  of  automobile  shows  has,  however, 
crially  changed.  In  years  gone  by  the 
mfacturer  was  accustomed  to  put 
mgh  one  model  car  for  exhibition  pur- 
fs,  and  if  that  met  with  favorable  crit- 
n  he  hurried  back  to  his  works  and 
ipleted  the  product  as  rapidly  as  possible. 
s  process  was  unbusinesslike  and  a  det- 
ent to  both  makers  and  users,  because 
former  must  of  necessity  hurry  deliv- 
5  in  order  to  forestall  cancellation,  and 
latter  were  apt  to  get  hold  of  a  model 
:  had  been  hurriedly  inspected,  and  the 
ible  arising  from  that  one  machine  re- 
ted  on  the  reputation  of  the  entire  out- 

his  year  manufacturers  had  gone  ahead 
3  the  production  of  new  models  before 
show  opened.  Some  of  the  well  known 
i  had  been  demonstrated  for  weeks.  We 
dl  one  case  of  a  1906  car  that  had  been 
ressfully  run  over  12,000  miles  without 
lacements  or  repairs,  before  one  of  its 
s  was  exhibited  in  the  Madison  Square 
deii.  In  point  of  fact,  agents  of  this 
cem  had  placed  large  orders  for  these 
J  before  January  of  this  year. 
s  a  natural  consequence,  the  exhibition 
Cew  York  became  a  dealers'  show  rather 
1  a  manufacturers'  show,  though  the 
cers  paid  the  bills.     We  don't  mean  by 

that  there  was  a  failure  in  making 
5  directly  to  the  agents  during  the  show 
k,  but  everywhere  it  was  noticeable  that 
general  trend  of  affairs  was  for  dealers 
'ring  in  individual  customers,  show  them 
points  of  vantage  in  new  models  and 
e  with  them  in  the  way  of  a  definite 
I  for  deliver>'  and  specifications  for 
ipment. 

he  public  are  pretty  well  educated  in  au- 
obile  construction,  so  that  the  prospect- 
customer  is  sure  to  ask  some  pertinent 
stions  worthy  of  a  dear  and  satisfactory 
«rcr,  and  should  the  reply  be  evasive,  he 
>me«  suspicious  and  desirous  of  looking 
where, 
his  general  knowledge  of  motor  cars  on 

part  of  the  public  is  of  mutual  ad- 
tage  to  all  concerned.  It  enables  the 
mfacturer  to  feel  the  pulse  and  require- 
its  of  motordom,  and  it  puts  the  users  of 
5  in  a  position  where  they  will  handle 
machine  in  a  rational  way,  thus  avoid- 

many    of    the    inexcusable    difficulties 


which  were  experienced  by  laymen  during 
the  first  year  or  so  of  the  present  industry. 

With  the  demand  constantly  increasing 
and  the  general  interest  throughout  the 
coimtry  keeping  pace  with  the  advance,  the 
question  arises,  what  is  to  be  the  future  of 
the  great  automobile  shows?  Personally  I 
believe  it  would  be  well  for  us  to  have  a 
national  exhibit  in  New  York  city  and  to 
do  away  with,  or  localize,  all  other  shows, 
because  the  expense  to  the  manufacturer  of 
exhibiting  in  various  places  during  one  sea- 
son is  out  of  proportion  to  the  benefits  to 
be  gained  in  this  way.  It  has  occurred  to 
some  of  us  that  the  problem  may  possibly 
be  solved  in  a  satisfactory  way  by  having  an 
opening  day,  as  we  did  when  the  bicycle  was 
so  much  in  vogue.  On  the  22d  of  February 
wheel dom  was  awate  to  the  importance 
of  studying  new  models,  and  clubs,  parties 
and  individuals  went  from  store  to  store  on 
Bicycle  Row,  in  the  various  cities  of  the 
coimtry,  to  see  what  the  makers  had  to  offer 
for  the  coming  season.  Why  wouldn't  this 
plan  solve,  for  all  points  outside  of  New 
York,  the  question  of  local  exhibits  ? 

There  never  was  a  time,  since  the  begin- 
ning of  the  industry  in  America,  when  there 
were  so  many  good  automobiles  on  the  mar- 
ket. There  never  was  a  season  ,when  it  was 
so  difficult  for  the  outsider  to  get  into  the 
automobile  business.  This  fact  is  well  illus- 
trated by  the  strong  and  healthy  demand 
for  cars  of  reputation,  and  the  exceeding 
great  difficulty  in  selling  such  automobiles 
as  are  produced  by  concerns  which  have  not 
heretofore  demonstrated  their  ability  to  pro- 
duce motor  vehicles  of  value. 

Robert  L.  Winkley. 


for  an  advance  of  the  spark,  and  when  the 
spark  lever  is  advanced  the  engine  speed 
will  still  further  increase. — Ed.] 


Manner  of  Operating  Control 
Levers. 

Editor  Horseless  Age: 

Being  a  reader  of  your  journal,  I  would 
like  to  ask  you  how  to  properly  control  the 
speed  of  a  motor  car  by  means  of  the  spark 
and  throttle  levers.  What  I  wish  to  know 
is  this:  Suppose  you  are  driving  a  car  at 
10  miles  per  hour  and  wish  to  speed  it  up  to 
20,  30  or  40  miles  per  hour,  which  lever  do 
you  advance  first,  the  spark  or  the  throttle? 
In  slowing  down  which  do  you  draw  back 
first?  How  can  you  tell  when  you  are  not 
advancing  or  retarding  the  levers  right? 

H.  H.  S. 

[In  speeding  up  a  car  by  means  of  the 
throttle  and  spark,  the  throttle  is  opened 
first  and  then  the  sjVark  is  advanced,  and 
in  slowing  down  the  car  the  spark  is  re- 
tarded first  and  then  the  throttle  closed. 
When  you  are  going  at  a  slow  speed  and 
advance  your  spark  much  in  order  to  in- 
crease the  speed,  the  engine  will  begin  to 
hammer,  as  with  the  small  charge  drawn  in 
by  the  cylinder  the  power  developed  is  not 
sufficient  to  allow  the  engine  to  run  at  a 
high  speed,  and  consequently  the  ignition  oc- 
curs prematurely  and  causes  knocking.  On 
the  other  hand,  if  you  first  open  the  throttle, 
the  engine  will  speed  up,  owing  to  the 
greater  amount  of  charge  received;  this  calls 


Information  Wanted. 

Editor  Horseless  Age  : 

Can  you  or  any  of  your  readers  tell  me 
the  best  thing  to  put  on  a  Fisk  tire  rim  to 
prevent  it  from  rusting?  I  thought  of 
using  shellac,  but  fear  it  might  stick  the  tire 
to  the  rim  on  a  very  hot  day.  One  person 
told  me  that  aluminiun  bronze  would  be  all 
right.  I  am  anxious  to  find  the  best  thing 
for  the  purpose.  Enquirer. 

[We  have  heard  shellac  mentioned  as  the 
proper  thing  to  apply  to  rims  to  prevent 
them  from  rusting,  and  do  not  believe  that 
you  would  experience  any  trouble  from 
sticking  of  the  tire  to  the  rim.  Perhaps 
some  of  our  readers  can  throw  some  light 
on  the  effectiveness  of  aluminum  bronze  or 
some  other  rust  preventive  material. — Ed.] 


Editor  Horseless  Age: 

Can  you  tell  me  where  a  10  horse  power, 
double  cylinder,  opposed  horizontal,  air 
cooled  motor  is  manufactured  and  sold? 
Also  where  "Stevedore**  transmission  rope 
can  be  bought  or  where  it  i^  manufactured? 
A.  J.  Ekander. 

[We  do  not  believe  that  there  are  any 
two  cylinder,  opposed  horizontal,  air  cooled 
motors  of  10  horse  power  manufactured  at 
the  present  time.  We  do  not  know  who 
manufactures  the  transmission  rope  re- 
ferred to. — Ed.] 


Two  Cycle  Motor  Bicycles. 

Editor  Horseless  Age: 

Will  you  kindly  inform  me  whether  you 
have  ever  heard  of  anyone  building  a  motor 
cycle  with  a  two  cycle  motor?  If  not,  I 
wish  you  would  insert  an  inquiry  in  your 
next  issue  as  to  whether  anyone  ever  tried 
this  arrangement  and  what  success  he  had. 
Also,  will  you  let  me  know  whether  it  would 
be  possible  to  build  a  two  cycle  air  cooled 
motor?  A.  N.  B. 

[We  have  seen  several  mentions  of  motor 
cycles  equipped  with  two  cycle  motors,  but 
are  unable  at  the  moment  to  give  you  any 
addresses.  We  remember  having  Jieard  of 
one  being  built  in  California,  and  also  know 
of  one  French  air  cooled  two  cycle  motor 
specially  built  for  motor  cycles.  It  is  per- 
fectly possible  to  make  a  small  two  cycle 
motor  air  cooled. — Ed.] 


Wants  to  Buy  American  Wood. 

Editor  Horseless  Age: 

Desiring  to  purchase  American  wood  for 
millwright  and  all  automobile  body  work, 
I  should  like  to  have  the  addresses  of  a 
number  of  dealers  in  wood  in  your  coun- 
try.    I   thought   there  would  certainly  be 
some  of  these  among  the  readers  of  your 
journal,  and  therefore  apply  to  you. 
H.  J,  LaForce, 
78  bis.  Rue  de  Cormeille, 
Levallois-Per*- 
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Overheating  in  Gasoline  Engines. 

Perhaps  o^^  of  the  most  troublesome  ail- 
ment^^  a  gasoline  motor  can  develop  is  that 
known  a.^  uvfrheating.  It  may  arise  from 
niAny  diflftfreni  causes,  which,  unless  one  is 
<onver!»ant  with  this  type  of  engine,  are  not 
3l«»ays  readily  to  be  diagnosed,  and  this 
dili^iHjhy  naliirally  becomes  proportionately 
itilcnsihed  sl^  the  number  of  cylinders  be- 
ronic-4  grtaicr 

Overhtating  may  be  classified  essentially 
iindcT  two  heads:  general  and  local.  The 
former  will  In:  manifested  chiefly  in  a  grad- 
ual faUing  off  of  power,  a  smoky  exhaust, 
and  an  abnortnally  rapid  evaporation  of  the 
ccKtIing  watir;  while  the  latter  will  show 
itseU  by  irregular  or  premature  firing,  and 
even  by  the  motor  continuing  to  run  after 
the  ignition  current  has  been  switched  off. 

U  the  engine  refuses  to  **puir'  strongly — 
Uiat  is^  ity  maintain  its  full  power — the  rea- 
son may  certainly  be  looked  for  in  overheat- 
ings asj^iimiiTg  that  the  lubrication,  firing 
and  compression  are  as  they  should  be.  The 
cjiindcr,  on  becoming  too  hot,  not  only 
bums  the  lubricant,  but  reduces  the  effective 
capacity  of  the  aspirating  stroke  by  attenu- 
ating the  ingoing  charge  from  the  carburet- 
or, thus,  Tu  turn,  directly  reducing  the 
power.  Burning  of  the  lubricating  oil  cre- 
ates a  smoky  exhaust  of  intolerable  odor, 
and,  furthermore,  brings  about  a  clogging 
of  the  piston  rings  and  valves  with  a  hard 
deposit  of  carbon,  rendering  them  all  more 
or  less  inefficient,  and  tending  in  other  ways 
to  invite  the  presence  of  yet  more  of  the 
ills  that  the  gasoline  engine  is  prone  to  con- 
tract. These  effects  of  overheating  are  not, 
however,  to  Ijc  confounded  with  those  of 
ovcHubricating,  or  of  employing  too  rich  a 
mixture,  with  which  they  are  very  sim- 
itar so  far  as  regards  the  burning,  clogging 
at\d  smokm^  :  therefore,  before  making  any 
conclusion,  s<;e  that  the  engine  has  not  too 
much  oil  in  the  crank  chamber,  and  that 
plenty  of  air  goes  into  the  explosive  charge. 
Where  it  tii^cnis  that  the  mixture  is  too  rich 
in  >tntt'  of  all  that  can  be  done  in  the  way 
ttf  opt-nniK  the  auxiliary  air  ports,  etc.,  it 
may  ht  hfuvd  that  the  jet  or  sprayer  in  use 
[a  too  brv;c  With  the  former  the  size  may 
Imt  reduerd  hy  burring  over  the  hole  by  tap- 
ping \\\iU  .1  light  hammer,  and  afterward 
reaniinj^  out  to  correct  size;  but.  in  the  case 
of  a  spr^fcyiT  it  is  best  to  fit  a  spare  one 
having  ft'vvrr  grooves.  Another  means  of 
reilncinw  iln  strength  of  the  mixture  from 
tliL'  ciirhnri-rur  is  to  replace  the  existing  in- 
Hncing  tube  surrounding  the  jet  with  a 
shorter  tmv  *n  with  one  of  larger  diameter, 
§0  giving  n  lower  velocity  of  air,  and,  con- 
sfrjuenlly.  a  weaker  suction  effect  on  the 
gasolijiL*  ni^^pk'. 

In  loc;il  ^ivt'rheating  the  cause  may  be 
Hcd  for  within  the  combustion  cham- 
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ber  of  the  cylinder  giving  trouble.  It 
will  arise  very  probably  in  some  chance  par- 
ticle of  carbon  or  iron  becoming  heated  and 
remaining  incandescent  in  much  the  same 
manner  as  a  piece  of  spongy  platinum  might 
do.  Remove  the  spark  plug  and  examine  it. 
Should  it  be  coated  with  carbon,  brush  it 
thoroughly  with  a  stiff  dry  brush,  and  then 
with  one  dipped  in  gasoline.  See  that  no 
sharp  edges  exist  elsewhere  than  at  the 
actual  sparking  points.  Before  replacing 
clean  the  plug  hole  by  means  of  a  piece  of 
soft  wood,  working  it  around  the  inner 
edge  well  to  remove  any  possibly  adhering 
flakes  of  soot.  If  a  rough  burring  is  felt 
there,  repair  this  omission  of  the  makers 
by  taking  it  off  with  a  small  hooked  tool. 
Next  lift  the  valve  covers,  and  if  anything 
is  discovered  having  the  slightest  apparent 
connection  with  the  object  sought  for,  re- 
move it  effectually.  Sharp  corners  and 
edges  of  every  description  should  be  care- 
fully looked  for  and  rounded  off  as  well  as 
can  be  done.  Also  keep  a  keen  eye  open  for 
any  loose  particles  that  may  have  got  into 
the  cylinder.  Indeed,  if  the  engine  is  new, 
it  should  not  be  started  up  until  thoroughly 
inspected  and  found  free  of  "scrap."  Mo- 
tors have  been  received  from  the  makers  in 
which,  glued  by  the  oil  put  into  them,  bor- 
ings, filings,  grains  of  sand,  etc..  have  been 
discovered,  having  presumably  found  their 
way  there  during  the  final  handling  after 
testing.  Needless  to  say,  anything  of  this 
nature  must  be  scrupulously  cleared  away. 
On  con\pleting  the  inspection  and  effect- 
ing what  have  appeared  desirable,  replace 
the  plug  and  valve  covers  and  try  the  en- 
gine. Probably  it  will  now  run  satisfac- 
torily; but  should  it  not  do  so  still,  look 
again  more  closely  for  such  faults  as  re- 
ferred to,  and  do  not  forget  that  the  top  of 
the  piston  forms  one  wall  of  the  combustion 
chamber. 

^  As  may  be  imagined,  it  is  much  more  dif- 
ficult to  ascertain  a  cause  for  general  over- 
heating, since  it  may  lie  in  anything  from  a 
slightly  leaking  pipe  joint  to  a  cracked  wa- 
ter jacket  or  broken  radiator,  and  from  a 
mere  dirty  exhaust  box  to  a  worn  or  frac- 
tured exhaust  valve  cam  or  lift  gear.  The 
first  will  be  shown  obviously  enough  by  an 
abnormally  progressive  shortage  of  water. 
Barring  accidents,  and  with  ordinary  care, 
neither  the  cylinder  jackets  nor  radiator 
can  sustain  damage  calculated  to  bring 
about  a  serious  leakage,  so  that  the  circula- 
tion pipes  (they  will  be  very  short  and  di- 
rect in  a  modern  car)  may  initially  be  at- 
tended to,  and  then  the  tank,  if  a  supple- 
mentary one  is  carried,  and  the  pump  can 
be  overhauled.  In  all  probability  it  will  be 
found  that  if  any  leakage  at  all  occurs  it  is 
at  the  pipe  joints.  Usually  they  are  made 
by  means  of  short  pieces  of  rubber  tube 
or  hose  secured  either  by  wire  wrappings 
or  band  clips.  Joints  of  this  description  de- 
teriorate in  a  comparatively  brief  space  of 
time,  giving  out  around  the  clips  or  binding, 
and  allowing  water  to  escape.  They  are 
cheaply  renewed,  and  ought  never  to  be 
permitted  to  get  into  a  really  bad  condition. 
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If,  while  no  actual  leakage  is 
tected,  water  is.  nevertheless,  1< 
and  the  engine  overheats,  doubtl 
culation  is  at  fault  Water  will 
lost  by  evaporation  where  the  ci 
sluggish,  and  steam  issuing  froi 
will  clearly  indicate  the  state 
During  warm  weather,  of  cours 
not  be  easily  observed,  because 
may  fail  to  condense  into  visi 
but  there  should  be  a  circulatio 
to  show  what  is  going  on.  L 
joints  again  before  doing  aught  < 
rubber  pieces  mentioned  have  < 
a  strange  tendency  to  constrict 
ing  at  their  several  layers,  an< 
then  sagging  inwardly,  appearing 
mal  on  the  outside.  This,  it  wi 
virtually  chokes  the  whole  of 
system,  and  prevents  water  flowi 
the  cylinder  jackets  as  freely  a 
do.  When  obstructions  of  thi 
found,  the  remedy  is  obvious. 

Next  to  defective  joints,  th 
most  likely  to  prove  the  delinqiK 
able  for  bad  circulation.  Whatci 
it  must  give  a  vigorous  current 
the  water  circuit,  and  be  capabl 
taining.  say,  from  3  to  4  inch< 
at  least.  Take  it  down,  if  ncc 
repack  or  repair;  but  should  i 
worn,  entire  renewal  is  advi; 
"faked"  pump  may  lead  to  dive 
none  too  enjoyable  character, 
tion-driven  off  the  flywheel,  raak 
the  friction  wheel  is  in  good  ord< 
it  is  held  up  to  its  work  prope 
springs  employed  for  this  purpc 
low  of  slip,  and.  unless  the  fact 
borne  in  mind,  may  constitute 
failure  hard  to  account  for  and  ! 

If  there  should  be  reason  to  si 
some  substantial  obstruction  hai 
the  pipes,  these,  too,  must  be  t 
and  cleared.  It  is  not,  perhap 
that  either  the  pipe  fittings  or 
will  become  excessively  coated 
unless  after  very  long  service 
of  the  use  of  extremely  hard  or 
In  a  case  of  that  kind,  however, 
be  done  to  clear  the  waterwa>'s  I 
a  caustic  soda  solution  in  the  pre 
caustic  soda.  2  pounds;  hot  watc 
Make  up  sufficient  to  fill  the  wh 
system,  and  leave  therein  for  al: 
hours.  Drain  off  after  the  ex 
that  time,  and  flush  through 
water  under  pressure  for  a  few 
wash  away  all  sludge  thrown  d< 
soda.  It  may  be  mentioned  tha 
of  the  circuit  made  of  aluminun] 
protected  at  the  outset  from  thi 
the  caustic  soda. 

The  exhaust  valve  gear  and  a 
now  be  turned  to  and  overhaulc 
direction  one  of  the  most  pote 
of  overheating  is  a  restricted  ar 
valve  and  pipe  section  given  th€ 
the  first  place — a  fault  happily  no 
frequently  met  with  in  modem  <3 
was  in  the  earlier  day's  of  the  pe 
Should    the   engine   be   one    in 
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:s  are  pocketed,  as  is  most  likely  to  be 
ase,  the  area  of  the  port  leading  there- 
into the  cylinder  ought  not  to  be  less 
exhaust  valve  area  x  i-S-  Of  course, 
1  existing  engine  nothing  can  be  done 
ilarge  this  port  if  undersized;  but  its 
I  all  the  way  around  may  be  cleaned, 
thed  and  nicely  rounded,  so  that  the 
;  can  pass  with  as  little  friction  as  pos- 

c  lift  of  the  valve  is  all  important,  and 
be  carefully  .noted  if  throttling  is  sus- 
d.  In  high  speed  engines  it  is  not 
1  to  lift  the  valve  to  its  theoretically 
opening— i.  e.,  diameter  x  0.25— owing 
e  difficulty  there  would  then  be  experi- 
i  in  getting  it  closed  with  sufficient 
lity  on  the  completion  of  the  exhaust 
c.  This,  by  the  way,  is  one  reason 
valves  are,  or  should  be,  made  so  much 
T  than  at  first  sight  seems  needful; 
arc  but  partially  opened.  Hence,  since 
1  lift  is  never  employed,  even  in  a  new 
le,  it  follows  that  the  least  wear  be- 
n  the  foot  of  the  valve  and  its  lifting 
results  in  a  more  or  less  serious  throt- 
of  the  exhaust  The  hot  gases,  being 
le  to  escape,  overheat  the  cylinder,  un- 
the  inlet  valve  is  also  mechanically 
ited,  when  they  will  clearly  blow  out, 
y  by  way  of  the  induction  pipe  and 
ureter,  which  is  bad  indeed.  All  that 
be  said  here  about  this  matter  is  that 
between  the  valve  stem  and  its  lifting 
lanism  must  be  taken  up  as  it  develops, 
rder  that  the  valve  may  retain  its  orig- 
amount  of  lift  Thus,  adjust  the  screw 
idcd  for  the  purpose,  letting  the  clear- 
between  it  and  the  tail  of  the  stem 
sure  about  1-32  inch.  This  slight  gap 
vs  the  tappet  to  attain  a  sort  of  flying 
:  ere  coming  into  contact  with  the  valve, 
ij  it  then  opens  at  maximum  speed. 

cheap  engines  cams  are  got  out  of 
t  miserably  poor  material,  and  in  some 
inces  have  even  been  put  to  work  with- 
tljc  least  attempt  having  been  made  to 
Icn  them.  They  have  a  strictly  limited 
>d  of  usefulness  under  such  circum- 
ccs,  and  replacement  becomes  necessary 
uite  an  early  stage  in  the  engine's  ca- 
Look,  therefore,  to  the  cams,  and 
their  condition.  When  worth  the  ex- 
e  and  trouble  of  renewal,  make  the  new 
5  of  tool  steel,  and  harden  them  perfcct- 
md  finally  mount  on  a  new  shaft  of 
[  steel.  The  small  rollers,  with  which 
lappets  are  sometimes  furnished,  may 
iimilarly  renewed  if  desirable, 
tic  valve  gear  being  satisfactory,  remove 
txhaust  pipe  and  silencer  if  the  cause  of 
■beating  has  still  to  be  accounted  for. 
pipe  may  be  sooted  and  fouled  so  badly 
't*;  sectional  area  is  appreciably  re- 
■<J.  To  clean  it  use  a  swab  of  cotton 
tc  saturated  with  paraffin  oil  and  at- 
icd  to  a  suitable  length  of  stout  copper 
?  Passed  through  and  through  several 
-5.  it  will  clean  the  pipe  in  a  very  few 
utcs. 

:  should  be  practicable  to  take  the  ex- 
st  box  apart  for  cleaning,  its  many  small 
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apertures  from  chamber  to  chamber  being 
naturally  extremely  liable  to  choke  up. 
When  taken  adrift  these  holes  can  be  read- 
ily cleared  by  means  of  a  hard  wire  brush 
and  petrol,  stale  spirit  being  used  if  econ- 
omy is  of  any  consideration.  At  the  best 
of  times  silencers  are  rarely  as  large  and 
efficient  as  they  might  be,  hence  should  it 
be  convenient  to  substitute  another  of  more 
generous  proportions  than  that  removed, 
do  so  by  all  means,  and  the  engine  will  run 
the  better  for  the  change.  And  while  on 
the  job  it  will  not  be  amiss  to  fit  a  larger 
exhaust  pipe,  also  bearing  in  mind  that  it 
is,  to  all  intents  and  purposes,  a  part  of  the 
silencer  itself. 

Overheating  due  to  unskilled  or  careless 
handling  is,  as  a  subject  outside  the  scope 
of  these  notes;  but  in  closing  it  may  be 
mentioned  that  an  excellent  axiom  for  a 
novice  having  the  welfare  of  his  engine  at 
heart  is,  "Be  liberal  with  air  and  sparing 
with  oil."  However,  let  the  axiom,  like  the 
machine  driven,  be  used  intelligently.— D. 
IV.  Gawn,  in  The  English  Mechanic. 


Enameling  Motor  Parts. 

With  the  exception  of  a  few  bright  or 
polished  details,  the  steel  parts  of  the 
mechanism  of  a  car  are  best  protected  by 
a  coat  of  black  enamel,  and  the  best  of 
these  enamels  (which  are  put  up  in 
small  stone  bottles)  are  Jetine,  Club 
Black,  etc.  They  are  probably  as  well 
known  among  motorists  as  they  are  by 
those  who  have  passed  through  the  cy- 
cling stage  of  self  propelled  locomotion, 
so  that  I  need  say  nothing  about  them 
or  their  usefulness  or  suitability  for  the 
purpose.  But  those  who  have  used  them 
have,  no  doubt,  frequently  concluded 
that  the  effect  was  too  nice  and  new 
and  shiny;  in  fact,  the  result  is  so  ag- 
gressive as  to  be  objectionable  from  the 
point  of  view  of  appearance,  and  this 
fact  has  frequently  prevented  the  use  of 
enamel  in  places  where,  but  for  the  vul- 
gar newness  and  brilliancy  pi  the  polish, 
it  would  be  of  real  value.  But  all  that 
can  easily  be  overcome.  The  metal  work 
should  first  be  cleaned  with  alcohol  and 
then  the  enamel  be  applied  with  a  soft 
camel-hair  mop.  And,  by  the  way,  any 
air  bubbles  that  form  may  be  ignored, 
because  they  will  quickly  disappear  by 
themselves,  but  a  little  practice  will  re- 
sult in  a  surface  free  from  bubbles.  The 
next  thing  is  to  allow  the  enamel  to  dry 
for  a  few  minutes,  and  the  length  of  time 
in  drying,  I  find,  is  rather  important. 
If  the  time  has  been  too  short,  the  next 
operation  will  rub,  up  the  enamel;  if  too 
long  the  gloss  cannot  be  removed.  By 
experiment  I  find  that  the  time  for  dry- 
ing should  be  from  seven  to  ten  minutes. 
Then  take  a  pad  of  soft  material — linen 
is  best — saturate  it  with  gasoline,  having 
it  thoroughly  wet  without  any  dripping, 
and,  with  an  extremely  light  movement, 
go  rapidly  over  the  enameled  surface. 
Anyone  who  has  done  "spiriting-off"  in 
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French  polishing  or  who  has  seen  it 
done  will  at  once  know  what  is  required. 
The  surface  can  be  gone  over  again  with 
the  alcohol  should  any  part  have  been 
skipped,  and  then  it  should  be  allowed 
to  stand  for  a  quarter  of  an  hour  or 
more.  The  result  will  be  a  surface  of 
what  I  may  describe  as  "old  black,"  and 
it  can  be  rubbed  up  with  a  selvyt  or  soft 
rag  to  a  moderate  or  dull  polish,  which 
is  an  improvement  and  which  has  none 
of  the  aggressiveness  of  new  enamel. 
The  mechanism  of  a  car  always  does 
credit  to  its  owner  with  the  black  parts 
thus  treated,  the  bright  parts  coated  with 
bilico  enamel  and  the  aluminum  kept 
spotlessly  dtSLti.— "Magneto,"  in  The  Motor. 


The  Art  of  Selling  Automobiles. 

An  amusing  work  on  "How  to  Sell  Mo- 
tor Cars"  has  just  made  its  appearance  in 
France.  The  transactions  which  take  place 
between  buyer  and  agent  readily  lend  them- 
selves to  humorouj  treatment— but  there  is, 
in  addition,  about  this  book  a  degree  of 
candor  both  rare  and*  entertaining. 

"Remember,"  says  the  author,  "that  your 
client  is  an  enemy  you  have  to  defeat. 
English  people  look  to  the  gearing,  Germans 
to  the  engine,  Americans  merely  consider 
the  price.  To  an  Englishman,  therefore, 
you  must  speak  of  the  robustness  of  the 
gears;  to  a  German  it  is  advisable  to  extol 
the  virtues  and  excellence  of  the  engine; 
to  the  American  you  need  only  say  that  the 
car  is  the  costliest  in.  the  world."  Here  is 
another  hint,  the  justice,  or  injustice,  of 
which  will  appeal  to  many  a  buyer :  "Prom- 
ise everything  and  refuse  nothing.  The  art 
of  not  saying  'No*  is  half  the  business  of  the 
successful  salesman.  For  example,  if  a  pros- 
pective buyer  asks  you  in  cold  blood  if  the 
10  horse  power  car  will  do  fifty^  an  hour, 
reply,  'Special  conditions  would  be  neces- 
sary,* or  'With  that  heavy  body  I  rather 
cfoubt  it' " 

Here  is  another  gem:  "Always  offer 
credit  to  those  who  do  not  require  it.  In 
a  transaction  which  is  hanging  fire,  it  is 
decisive  and  sure.  Your  candor  convinces 
the  buyer,  and  he  pays  at  once."  The  com- 
piler of  this  advice  seems  to  have  had  much 
personal  experience  in  the  art  of  selling. 
"Dilate  warmly  on  economy  of  gasoline 
consumption,"  he  advises.  "It  is  an  irre- 
sistible argument,  above  all  to  very  wealthy 
buyers,  for  they  will  often  expend  $500 
willingly  in  order  to  save  sfxpence." 
"This,"  says  the  author,  "is  an  axiom  spe- 
cially applicable  to  motoring." 


The  Races  Committee  of  the  Automobile 
Club  of  Great  Britain  and  Ireland  have 
definitely  fixed  the  date  for  the  Tourist 
Trophy  Race.  It  will  be  run  off  in  the  Isle  of 
Man  on  September  27.  Some  weeks  ago 
rumor  had  it  that  the  date  would  be  some 
time  toward  the  end  of  May,  but  presum- 
ably it  has  been  decided  to  adopt  the  later 
date  on  account  of  the  increased  time  thus 
given  to  manufacturers. 
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Auxiliary  Gasoline  Tanks. 


Many  motorists  have  at  oiie  time  or  an- 
other experienced  the  annoyance  of  being 
stranded  on  their  cars  in  the  open  country 
with  the  fuel  tank  empty  and  with  many 
miles  between  them  and  the  nearest  source 
of  supply,  while  even  more  cautious  drivers 
must  nx>w  and  again  have  wished  that  there 
were  some  device  on  their  cars  that  would 
save  them  any  anxiety  on  that  score.  Some 
owners  of  cars  have  even  gone  the  length 
of  having  a  second  tank  fitted  to  enable 
them  to  carry  an  emergency  supply,  but  as 
often  as  not  the  desired  effect  is  canceled  in 
practice  by  habitually  leaving  both  cocks 
open,  while  even  if  the  auxiliary  supply  has 
been  scrupulously  kept  in  reserve,  the  gaso- 
line is  apt  to  become  stale  and  almost  use- 
less by  the  time  it  is  urgently  required. 

Our  diagrammatic  drawings  show  three 
alternative  arrangements,  all  of  which  give 
equivalent  results,  the  main  features  of 
Messrs.  Soames  and  Langdon-Davies'  in- 
vention being  that  the  reserve  supply  is  re- 
newed with  fresh  gasoline  each  time  that 
the  main  tank  is  refilled,  and  that  some 
definite  act  is  necessary  on  the  part  of  the 
driver  before  the  auxiliary  supply  can  be 
used.  In  all  these  illustrations  the  letter  A 
is  employed  to  denote  the  main  tank;  B 
denotes  the  auxiliary  reservoir;  C  repre- 
sents the  filling  cap;  D  indicates  the  over- 
flow from  the  reservoir  to  the  main  tank; 
and  the  letter  E  is  used  for  that  portion 
of  the  mechanism  which  enables  the  auxil- 
iary supply  to  be  fed  into  the  main  tank. 
The  device  shown  in  Fig.  i  is  equally 
applicable  either  for  gravity  feed  or  for 
pressure  feed  to  the  carburetor,  while  that 
represented  in  Fig.  2  is  more  especially  in- 
tended tor  a  pressure  feed  system,  and  that 
in  Fig.  3  is  particularly  applicable  for 
gravity  feed. 

Referring  to  Fig.  i,  it  will  be  seen  that 
the  reservoir  B  lies  immediately  beneath 
the  filler  cap  C,  inside  the  main  tank  A,  and 
that  the  row  of  holes  D  allows  the  gasoline 
to  flow  over  into  the  main  tank  as  soon  as 
the  smaller  reservoir  has  been  quite  filled. 
When,  subsequently,  all  the  fuel  has  been 
drawn  off  from  the  main,  tank,  the  auxiliary 
supply  will  remain  in  the  reservoir,  because, 
under  ordinary  circumstances,  there  is  no 
other  communication  between  the  two  tanks 
than  that  through  the  holes  D.  But  it 
will  also  be  noticed  that  a  valve  E*  is 
arranged  in  the  bottom  of  the  reservoir  B, 
and  that  this  valve  can  be  opened  by  means 
of  the  rod  E,  which  lies  inside  the  cap  C. 
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Thus  it  is  only  necessary  to  remove  the  cap 
C  and  raise  the  valve  E*  in  order  to  trans- 
fer the  reserve  supply  of  gasoline  into  the 
main  tank.  It  is  neither  possible  to  remove 
the  valve  E*  bodily  nor  to  leave  it  open,  so 
that  this  device  is  practically  proof  against 
carelessness  of  any  kind. 

In  Fig.  2  the  filler  C  may  be  fitted  some 
distance  away  from  the  tank,  and  the  large 
connecting  pipe  C*  enters  the  top  of  the 
reservoir  B — which,  in  this  case,  is  formed 
by  a  partition  at  one  end  of  the  tank  A. 
The  only  connection  between  the  reservoir 
B  and  the  main  body  of  the  tank  A  is 
through  the  pipe  D,  which  passes  from  the 
bottom  of  the  former  to  the  top  of  the 
latter.  There  is,  however,  a  vent  pipe  D* 
which  is  led  from  the  top  of  the  tank  A  to 
the  filler  cap  C.  and  this  allows  the  air  to 
escape  when  filling  the  tank.  For  filling, 
the  entire  cap  C  is  removed;  the  gasoline 
which  is  poured  in  then  flows  iato  the  reser- 
voir, and — as  soon  as  the  reservoir  is  full — 
the  gasoline  overflows  into  the  main  tank. 
When,  afterward,  the  pressure  in  the  tank 


TNC  HOMCtEM  AGE 


Fig.  2. 


Fig.  I. 


TME   MORStLEbS   *0E 


has  fed  the  main  supply  of  fuel  to  the  engine 
in  the  usual  way,  the  reservoir  B  still  re- 
mains full,  and  this  auxiliary  supply  can 
only  be  utilized  by  first  transferring  it  into 
the  main  tank.  By  the  device  adopted  for 
this  purpose  rt  is  unnecessary  to  remove  the 
filler  cap  C,  the  only  operation  required 
being  that  of  pumping  air  into  the  reser- 
voir B.  This  is  done  by  removing  the  small 
cap  E*  and  attaching  an  ordinary  tire  pump 
to  the  threaded  nipple,  when  air  can  be 
forced  through  the  valve  E  until  the  gaso- 
line is  displaced  from  the  reservoir  B  into 
the  tank  A.  As  will  be  seen,  the  filler  cap 
C  closes  the  vent  pipe  D,  and  thus  prevents 
the  pumped  air  from  entering  direct  into 
the  main  tank — an  arrangement  which  is 
obviously  essential. 

In  certain  cases  this  device  even,  enables 
the  pressure  to  be  retained  in  the  tank 
while  transferring  the  auxiliary  supply  of 
fuel  from  the  reservoir  to  the  tank,  but  on 
most  gasoline  cars,  of  ccnirse,  the  pressure 
would  be  lost  throuj^h  the  carburetor  im- 
mediately after  the  main  tank  became  empty. 
In  comiection  with  this  desii^i,  if  it  is  used 
for  a  gravity  feed  system,  the  vent  pipe  D 
would  have  to  be  replaced  by  an  ordinary 
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vent  orifice  communicating  with  rk 
phere. 

G)mparatively  little  need  be  said  z 
to  explain  the  device   shown  in  ¥k 
in  this  instance  the  reservoir  B  is  \z 
tinct  from  the  tank  A,  and  is  mt> 
nected  to  it  in  such  a   way  that  s  j 
turned  upside  down  and  its  contcr.t-r- 
into  the  tank  through  the  swive.'  ;- 
gland  if  required)  E  and  the  pipe  D 
reservoir  must,  however,  be  turned  t^' 
way  up  for  filling  the  tank,  since  :- 
cap  C  is  fitted  in  its  upper  face,  :: 
consequently    impossible    to    fill   tiw ' 
tank  without  first  filling  the  rcsen 
goes    without    saying    that    the  con:: 
pipe  D  may  be  of  any  required  Icr.r. 
that  it  must  enter  the  upper  portit: 
reservoir. — Automotor   Journal. 


English  Anti-Dust  Experiims 

The  Automobile  Mutual  Pr©tcc!inr 
ciation  and  the  Roads  Improveni«ii 
ciation,  both  of  London,  are  taJdrf- 
steps  to  prove  that  dusdess  roads  . 
constructed  which  will  involve  less : 
the  rate  payers  than  the  present  dmty " 
The  joint  committee  of  fhcse  two  i  ■ 
tions  which  is  dealing  with  the  roadr 
ment  is  arranging  with  the  Kent>  C 
Coimcil  to  experiment  on  a  section 
London-Maidstone  road,  about  a  mile" 
half  in  length,  between  Wrotham  He;:: 
Maidstone.     This   section    will  be  -: 
into  lengths  of  about  500  yards,  wbc 
be  laid  with  different  materials,    ih^" 
over  this  road  is  very  heavy  for  a  c ' 
main  road.    The  experiment  is  inioi''- 
provide  an  object  lesson  to  all  high*^ 
thorities,  as  showing  the  merits  and  (V= 
its  of  various   materials.      Isolated  c\r 
ments  have  been  carried  out  in  varioa^* 
of  the  country  with  dusdess  materia!' 
no  two  experiments  have  been  made ' 
similar  conditions,  and,  therefore,  it 
possible  to  compare  the  results  with  i' 
gree  of  accuracy.     This  undertaking  • 
first  definite  attempt  to  treat  the  sub.e" 
a    scientific   basis    and    to    tabulate  rf- 
which  will  be  of  value  to  the  whole w"^' 

The  members  of  the  joint  coramiU«f 
I)osc  to  inspect  the  road  in  person  i' 
early  date,  and  in  the  meantime  arc  r" 
ing  arrangements  to  lay  the  three /"^'^ 
descriptions  of  road  material:  (a^  ^ 
ptl aster,  a  special  system  of  random  •" 
setts,  largely  adopted  in  Westphalia  if: 


iruary   ^,    1906. 


THE  HORSELESS  AGE. 


357 


ily  trafficked  districts  of  Germany. 
Tarred  slag  macadam,  a  very  hard  slag 
ned  only  when  a  particular  brand  of 
iron  is  being  run  from  the  furnaces. 
Quarite,  a  patented  preparation,  of  tar 
istone  broken  and  tarred  when  hot,  and 
in  certain  definite  proportions  of  va- 
sizes.  This  material  was  used  for  the 
cpool  Promenade. 

her  materials  will  be  laid  if  the  com- 
ic arc  satisfied  that  they  will  withstand 
y  traffic.  The  sections  of  road  at  either 
of  the  experimental  length  were  re- 
'd  by  the  Kent  County  Council  last  au- 
I,  and  that  to  the  east  has  been  painted 
tar,  so  as  to  render  the  surface  water- 
f.  This  will  afford  an  excellent  oppor- 
y  to  compare  the  relative  dustlessness 
wear  of  the  granite  roads  with  that  of 
xperimental  materials. 


pose  of  the  training  of  mechanic  drivers  of 
motor  cars.  Sympathetic  letters  and  com- 
munications have  been  received  on  the  mat- 
ter from  the  London  County  Council  and 
from  the  technical  education  authorities  at 
Liverpool  and  Birmingham. 


^'ew  Motor  Fire  Engine  for 

London. 

1  February  3  last  the  London  Fire 
ade  made  a  final  test  of  the  latest  addi- 
to  the  fire  appliances  of  London  before 
ig  it  over  from  the  makers.  This  is  a 
motor  fire  engine,  named  "Motor  Fire 
;,  No.  2."  It  can  travel  30  miles  an 
on  the  level  road,  and  10  miles  an 
up  the  steepest  hills,  while  its  pump- 
rapacity  is  500  gallons  per  minute.  Fit- 
vith  double  tires  and  a  steam  brake,  the 
fie  can  be  brought  to  a  standstill  within 
cnparatively  short  distance.  The  pump- 
rials  were  carried  out  at  the  Southwark 
quarters,  while  to  test  the  capabilities 
le  new  motor  on  the  road  it  was  driven 
I  70  mile  trial  by  a  circuitous  route  to 
hin,  negotiating  the  steepest  hills  in 
I  st>le.  The  trials,  which  were  carried 
under  the  superintendence  of  Mr.  Gor- 
thc  workshops'  engineer  of  the  brig- 
are  said  to  have  been  in  every  respect 
tactor>*.  The  motor  has  been  built  to 
)rder  of  the  London  County  Council  by 
>r>.  Merryweather,  of  Greenwich. 


automobile  Instruction  Plans 
Abroad. 

»c  Motor  Union  of  Great  Britain  and 
nd  during   the   past    few   months   has 

giving  a  great  deal  of  attention  to  the 
lion  of  the  provision  of  training  for 
Janic  drivers   for   motor   vehicles.      It 

approached  the  question  from  two 
t>  of  view:  (i)  to  secure  the  provision 
roperly  equipped  workshops  in  which 
:ical  tuition  can  be  given,  and  also  (2) 
suppression  of  bogus  "schools,"  which 

out  promises  of  instruction  and  em- 
ment,  and  fail  to  give  either. 
'  regards  the  former,  the  Union  has 
oached  some  of  the  more  important 
lical  education  authorities,  with  a  view 
pertaining  what  steps  they  have  taken 
le  matter,  and  whether  they  are  pre- 
ri  to  favorably  entertain  proposals  for 
^ing  some  of  the  public  money  now 
ted  to  technical  education  for  the  pur- 


To  Discourage  Unofficial  Trials. 

The  Automobile  Club  of  Great  Britain 
and  Ireland  is  taking  definite  action,  in  con- 
junction with  the  trade,  to  discourage  im- 
official  trials  by  preventing  all  cars  taking 
part  in.  such  unofficial  trials  from  entering 
or  in  any  way  taking  part  in  any  competi- 
tion organized  by  or  held  under  the  auspices 
of  the  club — e.  g.,  the  international  tourist 
trophy  race.  At  the  same  time,  the  club  is 
thoroughly  investigating  the  question  of  cost 
of  an  entry  for  an  official  trial,  with  the 
view  of  reducing  the  fees,  if  possible,  now 
charged  for  officially  observing  and  granting 
a  certificate  for  a  long  distance  trial.  The 
club  points  out  to  the  prospective  motor 
buyer  that  its  certificate  of  performance  is  a 
simple  and  accurate  record,  and  in  no  way 
comments  upon  the  performance  of  the  car. 
At  the  end  of  each  day's  run  the  car  is  de- 
livered into  the  charge  of  the  club  officials, 
who  thus  have  it  under  observation  contin- 
uously. V 


German  Automobile  Legislation. 

In  the  course  of  the  debate  on  the  esti- 
mates in  the  German  Reichstag  on  Febru- 
ary 9,  Count  von  Posadowski,  Minister  of 
the  Interior,  informed  the  House  of  an  ordi- 
nance passed  by  the  Bundesrath  dealing  with 
motor  traffic,  and  announced  that  a  bill 
would  be  submitted  to  the  Reichstag  by 
which  every  mdividual  driver  would  be 
made  strictly  answerable  to  the  civil  law  in 
the  case  of  accident.  Whether  personal  pe- 
cuniary liability.  Count  von  Posadowski 
continued,  would  be  extended  to  collective 
liability  in  the  case  of  companies  would  be 
left  over  for  further  consideration.  Bear- 
ing in  mind  the  extreme  importance  of  au- 
tomobilism,  legislation  must  be  undertaken 
with  great  circumspection  and  technical 
care. 


International  Automobile  Congress. 

The  third  international  automobile  con- 
gress is  to  be  held  at  Milan,  Italy,  from  May 
24  to  May  29,  inclusive.  The  first  two  inter- 
national congresses  were  held  in  Paris,  in 
1900  and  1902  respectively.  The  coming 
congress  will  be  under  the  patronage  of  the 
King  of  Italy,  and  presided  over  by  Fred- 
crico  Johnson,  president  of  the  Italian  Tour- 
ing Club,  and  Silvio  Crespi,  of  the  A.  C.  of 
Milan.  The  programme  is  as  follows :  May 
24,  reception  of  members  and  arrival  of 
competitors  in  the  Gold  Cup ;  May  25,  open- 
ing of  the  congress;  May  26,  meetings  of 
the  congress;  May  27,  visit  to  the  Lakes  of 
Lombardy;  May  28,  meetings  of  the  con- 
gress; May  29,  closing  meeting  of  the  con- 
gress members  and  banquet  to  visitors. 


Auto  Accident  in  Fog. 

During  a  thick  fog  in  Paris  on  the  room- 
ing of  February  7,  a  resident  of  Versailles, 
M.  Baoebouns,  who  was  driving  a  motor 
car  down  the  Cours  la  Reine,  suddenly  saw, 
a  short  distance  away,  a  laundry  wagon 
coming  toward  him.  M.  Baoebouns  imme- 
diately attempted  to  change  the  course  of 
the  automobile,  but  owing  to  the  slippery 
state  of  the  road,  the  wheels  skidded  and 
the  car  crashed  into  the  van.  The  latter  was 
overturned,  and  its  occupants,  M.  Meynard, 
his  wife,  and  Mile.  Vandel,  were  thrown 
out.  Madame  Meynard  escaped  unhurt, 
but  her  husband  sustained  a  fracture  of  the 
skull,  while  Mile.  Vandel  was  badly  kicked 
by  the  horse. 


Gas  Engine  Tests  of  Engineering 
Society. 

According  to  the  fifty-ninth  annual  re- 
port of  the  Institution  of  Mechanical  En- 
gineers (Great  Britain)  the  gas  engine  re- 
search in  connection  with  the  two  specially 
constructed  large  gas  engines  at  the  Uni- 
versity of  Birmingham  is  being  carried  on 
by  Prof.  F.  W.  Burstall.  The  effect  of 
changing  the  compression,  other  things 
being  constant,  is  now  being  investigated. 
Special  arrangements  have  been  foimd  nec- 
essary for  dealing  with  the  high  compres- 
sion, and  the  presentation  of  the  next  re- 
port is  therefore  not  expected  during  1906. 
It  is  also  intended  to  investigate  the  law 
governing  the  change  of  gas  temperature  at 
various  points  within  the  cylinder. 


Resilient  Wheel  Trials. 

Revised  rules  have  now  been  issued  for 
the  trials  of  resilient  wheels  to  be  held  in 
France  under  the  auspices  of  UAuto  and 
the  patronage  of  the  Automobile  Club  of 
France.  There  will  be  two  classes,  one  for 
ordinary  wheels  fitted  with  resilient  tires 
(with  the  exception  of  pneumatics  in  contact 
with  the  ground),  and  the  other  for  wheels 
in  which  the  resilient  medium  is  interposed 
between  the  hub  and  the  felloe.  There  .will 
be  two  sub-classes  in  each  class,  the  first  for 
cars  weighing  complete  with  passengers  not 
less  than  1,500  kilograms,  and  having  an 
engine  of  not  more  than  314.16  square 
centimetres  piston  area,  and  the  other  for 
cars  weighing  not  less  than  1,800  kilograms, 
and  having  an  engine  with  not  more  than 
490.86  square  centimetres  piston  area.  The 
tests  will  extend  over  a  distance  of  over 
2,000  kilometres,  and  will  be  run  in  daily 
stages  of  300  kilometres,  the  duration  of  the 
trial  being  nine  days,  allowing  for  one  day's 
rest  and  possibly  an  exhibition.  All  repairs 
must  be  made  by  those  on  the  cars,  and  an 
average  speed  of  30  kilometres  per  hour 
must  be  maintained  in  order  to  insure  the 
vehicle  being  classed.  The  trials  will  be 
held  between  March  25  and  April  16.  Each 
competitor  must  furnish  an  observer  to 
serve  on  some  other  car.  At  night  all 
peting  cars  will  be  kept  in  enclosur 
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N^w  England  Telephone  and  Tele- 

j^raph    Comp^any's    Three 

Ton  Truck* 

The  New  England  Telephone  and  Tt-k- 
g^raph  Company  have  recently  pnrch^iscEl 
anr]  put  into  commission  a  3  ton  giisohne 
truck*  for  use  in  their  constniction  dcp^rt-^ 
mcnt  for  Boston  ajid  vicinity.  The  truck  is 
eciuipped  with  a  two  cylinder  20  horse 
power  gasoline  engine,  with  a  speed  rating 
of  about  10  milc;^  per  hour.  It  is  of  pie  Eas- 
ing design  and  convenient  si^e  for  doing 
the  work  it  w*as  intended  fon  The  body  of 
the  truck  i^  12x6  feet,  and  filled  with  an 
elevated  seat  in  front  for  the  driven  The 
body  is  arranged  with  side  stakes,  and  the 
plailorm  is  free  and  clear  for  receiving 
such  articles  for  transportation  as  desired. 
Underneath  the  rear  end  and  attached  to 
the  body  is  const  meted  a  substantial  double 
w^iuch,  with  drawing  drums  extending  out 
from  either  side.  This  winch  is  operated 
through  a  chain  drive  from  the  engine  and 
controlled  by  a  clutch,  the  handle  of  which 
is  conveniently  located  near  the  drums. 
These  drums  are  used  for  drawing  both 
light  and  heavy  cables  in  and  out  of  under- 
ground conduits.  In  this  work  alone  the 
(Operating  force  has  been  reduced  50  per 
cent, 

A  representative  of  Th£  Houseless  Age 
had  the  pleasure  of  riding  upon  the  truck 
out  to  a  suburban  town  and  ob^er^'ing  its 
easy  control  both  in  running  and  in  per- 
forming its  work.  At  a  recent  trial  of  its 
speed,  transporting  6,000  pounds  of  cable, 
12  miles  was  covered  in  an  hour  and  a 
quarter*  with  no  perceptible  change  in  speed 
due  to  grades.  In  its  operation  300  feel  of 
cable  was  drawn  into  an  underground  con- 
duit in  nine  minutes,  which  appeared  to  be  a 
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fair  estimate  of  its  working  capacity.  Both 
the  manager  and  driver  are  pleased  with 
the  operation  of  the  trucks  and  they  stated 
that  tliui  far  it  had  given  perfect  siatisfac* 


Cotnmercial  Vehicle  Notes. 

Postmaster  Still,  of  Mdwaukee,  is  said 
to  be  eonsidermg  thr  establishment  of 
an  automobile  tervice  to  carry  mail  from 
trains  and  the  main  post  office  to  five 
sub^siation». 

The  Cumberland  Telephont  and  Tele- 
graph Company^  of  Nashville,  Tenn.*  are 
nmv  using  six  Ford  runabouts  as  trouble 
wagons,  each  of  which  has  been  equipped 
widi  a  tool  kit  carried  at  the  rear. 

Five  touring  cars  have  recently  been 
:!ih»pped  from  New  York  to  Jamaica,  W-  I., 
10  be  hired  out.  The  West  Indies  are  now 
being  visited  each  year  by  large  numbers 
of  Americans,  and  motoring  is  the  chief 
recreation  furnished. 

The  project  of  an  automobile  line  be- 
tween Quincy,  Cold  water  and  Union  City, 
Mich.,  is  now  being  discussed,  and  a  stock 
company  is  to  be  formed  to  take  hold  of 
the  matter.  The  Cold  water  Commercial 
Gub  is  said  to  be  interested  in  the  proposi- 
ti on, 

An  automobile  accommodating  fifteen,  to 
twenty  passengers  is  making  round  trips 
daily  between  Havana  and  MarieL  It 
starts  from  in  front  of  the  Hotel  Pasaje. 
Havana,  at  7  o'clock  every  morning,  reach- 
ing Mariel  at  about  10:30  a.  m.  The  car 
leaves  Mariel  at  12:30  p.  m„  arriving  at  the 
hotel  from  which  it  starts  at  4  p,  m.  The 
distance  traversed  is  about  35  miles  each 
way. 

Citizens  of  Walertown,  N.  Y.,  are  fight - 


VOL  IF,  % 

iiig  against  the  iniitaUatioo  of  3 
line  on  Washingitin  ^treciL  btt«  » 
of  au  automobtie  line  A  jietibaBi 
being  circulated  for  the  »ikiueiii^ 
m  favor  oi  giving  ibc 
trial. 

The  Anhcuser*Bui^eh    Brrwrnt  Gi 
St  Louis.  Mo,,  have   recently  p'kc< 
der  with  the   Pope    Motor  Car 
Waverley  Department^  ludtauaiH)!^! 
Pope-WavcHey  ckcirjc    I   um 
a    form    of    body    desiffoed 
their  work. 

The    Knox    Automobile 
Springfield,   Mass.,  have   €0^pl<M( 
horse  power,  4  ton  motor  truck 
New  England  Telephone  *nd  T< 
Company.     The   truck    15   m^dt 
winch   arrangement,    designed  n 
for  drawing  wires  through  m 
conduits. 


The  New  Quayufe  Rubber  1; 

The  last  Mexican  ofEciaL  gaictie  4 
cuts  and  trademarks  ooniaiM  1 
applications  for  patents  on 
the  extraction  of  this  rubber  by 
Mexicans,  and  one  German,  Thl 
nental  Rubber  Company  arc  now  # 
their  initial  $JOO,ooo  guayulc  niWKri 
at  Torreon,  and  will  make 
Pimcntal  Sl  Brother  have  received  ifl 
years  Federal  concessicm  for 
guayule  rubber  on  Government 
States  of  DurangOj  C^ahuiJa*  Zeotoi 
San  Luis  Potosi.  They  are  (o  p*r 
annual  rental  for  each  tJjOQO  acn 
marked  off.  Government  iiupectk^il 
vided  to  avoid  destroying  yf?cii|| 
plants  and  so  perpetuaile  Uie  nu 
Consular  RffrorL 


New  EvGLAxt!  rtt£M*i>vL   vMi  Tn-f^iKArn  Cmmi'am's  TiiLLK  I '»f.swjx<,  CvitJ^LS  TwROiTGtt  Conrwcrrs^ 
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LEGISLATIVE 
and  LEGAL 


tearing  on  Frelinghuysen  Bill. 

RENTON,  N.  J. — A  hearing  on  the  Fre- 
huysen  and  Jackson  automobile  bills, 
n  by  the  Judiciary  Committee  of  the 
c  Senate  on  Tuesday,  February  20,  was 
ided  by  many  prominent  automobilists 
sew  Jersey,  New  York  city  and  Phila- 
hia.  The  attendance  was  so  large  that 
as  necessary  to  hold  the  hearing  in  the 
imbly  Chamber  instead  of  in  the  Senate 
mber.  Among  the  automobile  organiza- 
I  which  sent  delegates  to  the  hearing 
!  the  Automobile  Club  of  America,  the 
^mobile  Gub  of  New  Jersey,  the  New 
cy  Automobile  and  Motor  Qub,  the 
th  Jersey  Automobile  Club,  the  Auto- 
ile  Club  of  Hudson  County,  the  Atlantic 
Automobile  Club,  the  Monmouth  Auto- 
ile  Club  and  the  Cape  May  Automobile 
».  Among  the  organizations  represented 
ng  the  passage  of  the  Frelinghuysen 
were  the  North  Branch  and  Auto  Club 
jomerset  County,  a  committee  of  the 
rd  of  Agriculture  of  Somerset  County, 
Flarligcn  Farmers'  Club,  a  committee  of 
Board  of  Agriculture  of  Monmouth 
ity,  the  Millstone  Vigilance  Committee 
omerset  County  and  a  great  number  of 
ibers  of  the  New  Jersey  Grange. 
ilbur  F.  Sadler,  Jr.,  of  the  Associated 
►mobile  Clubs  of  New  Jersey,  was  chair- 
of  the  forces  opposing  the  bill  and  in- 
uccd  the  speakers,  among  whom  were 
.*  of  the  foremost  lawyers  in  New  Jer- 
Thc  speakers  in  opposition  to  the  bill 
:  Former  Senator  Charles  A.  Reed, 
ifield ;  W.  H.  Spear,  Jersey  City ;  Edwin 
Tt  Walker,  Trenton ;  R.  V.  Lindabury, 
ark;  C  T.  Terry,  New  York;  Adrian 
r,  Newark,  and  R.  G.  Betz^  Washing- 
D.  C  The  first  speaker  was  former 
tor  Charles  A.  Reed,  representing  the 
mobile  Association  of  Union  County. 
Reed  first  read  a  petition  which  stated 
highways  were  for  public  use  and 
be  allowed  to  be  so  used  so  long  as 
cr  recognized  the  rights  of  his  neigh- 
ihe  same  use  of  the  roads.  It  also 
that  the  Frelinghuysen  bill  was  a 
imination  against  automobilists,  and 
he  present  law  was  adequate,  requiring 
nsc  for  users  of  automobiles  that  could 
Foked  for  violation  of  speed  limitation. 
■Dtested  against  arrest  without  war- 
md  the  hearing  of  speed  violations  by 
ourt  lower  than  the  Court  of  Common 

,  Reed  said  he  considered  the  present 
idequatc  except  that  it  was  difficult  to 
cc.  on  account  of  the  difficulty  of 
lying  machines.  He  said  that  what 
needed  was  a  law  that  revokes  the 
r's  license  in  case  of  recklessness.  He 
leavy  wagons  do  as  much  damage  to 


the  roads  as  automobiles  and  were  not 
talked  about,  and  he  saw  no  reason  why  the 
automobile  should  be  taxed  and  they  not. 
He  said  examinations  of  drivers  would  be 
unnecessary  if  there  was  a  law  that  would 
prohibit  those  who  had  violated  the  speed 
limitations  from  driving  a  car  again  or  until 
after  a  certain  length  of  time. 

W.  H.  Spear,  representing  the  Hudson 
County  Auto  Club,  was  the  next  speaker.  He 
said  that  the  automobile  had  come  to*  stay, 
and  that  it  was  no  longer  a  vehicle  of  the 
rich,  but  had  its  place  in  commerce,  and  it 
was  useless  to  hamper  it  with  adverse  legis- 
lation. There  is  $50,000,000  invested  in  the  auto 
and  kindred  industries,  and  he  was  sure  the 
New  Jersey  Legislature  desired  to  protect 
the  property  of  its  citizens.  He  said  there 
were  14,000  automobiles  in  New  Jersey,  and 
the  number  of  complaints  were  small  in 
comparison  to  the  number.  He  did  not 
think  a  violator  of  the  automobile  law  should 
be  tried  before  a  justice  of  the  peace,  as  the 
justice  always  gave  a  judgment  adverse  to 
the  automobilist,  else  he  would  never  get 
another  case.  The  Frelinghuysen  bill,  he 
said,  was  too  drastic,  and  the  present  law, 
with  some  amendments,  would  be  adequate, 
provided  it  were  enforced. 

The  third  speaker  in  opposition  to  the  pas" 
sage  of  the  Frelinghuysen  bill  was  Winthrop 
E.  Scarritt,  first  vice  president  of  the  As- 
sociated Automobile  Clubs  of  New  Jersey, 
who  said  he  was  speaking  for  more  than 
1,000  automobile  owners.  He  said  that  the 
passage  of  the  Frelinghuysen  bill  would  tend 
to  discourage  automobiling  in  New  Jersey 
and  drive  them  off  the  roads.  He  had  con- 
sulted an  eminent  attorney  in  New  Jersey, 
and  that  attorney  gave  his  opinion  that  the 
bill  was  undoubtedly  unconstitutional.  He 
said  that  automobilists  have  a  legal  right 
on  the  highway  that  is  not  obtained  from 
the  State.  Users  of  horses,  he  said,  drive 
their  fast  trotters  at  their  best  speeds  on 
the  public  highway  without  bell  or  other 
warning,  and  have  no  means  of  identifica- 
tion in  case  of  a  violation  of  the  speed  lim- 
itations. The  passage  of  the  Frelinghuysen 
bill  would  make  14,000  prominent  and  re- 
spected citizens  of  the  State  of  New  Jersey 
criminals.  Criminals  because  it  would  be 
impossible  for  an  automobilist  to  go  on  the 
highway  without  violating  the  law,  not  in 
the  spirit  but  in.  the  letter.  He  said  the  bill 
was  dangerous  because  it  was  an  admixture 
of  some  good  features  and  many  bad  ones. 
He  objected  to  placing  unreasonable  re- 
strictions upon  the  automobilists  in  order  to 
correct  the  evils  of  a  few.  He  said  there 
was  no  use  of  having  laws  that  would  not 
be  hacked  up  by  public  sentiment,  and  that 
the  Frelinghuysen  bill  was  unreasonable, 
that  public  sentiment  would  not  back  it  up. 
The  present  laws  had  been  obeyed  by  the 
majority  of  the  automobilists,  but  the  pas- 
sage of  this  bill  would  make  unwilling  vio- 
lators of  them  all. 

Edwin  Robert  Walker,  representing  the 
Mercer  County  Automobile  Association, 
told  the  Judiciary  Committee  that  the  present 
law  had  been  made  up  the  year  before,  had 


been  the  result  of  considerable  deliberation 
and  argument  by  those  opposing  and  in 
favor  of  the  present  bill.  That  both  sides 
had  made  concessions,  and  the  result  was  a 
law  that  was  satisfactory  to  both  sides.  The 
bill  now  under  consideration,  however,  was 
an  unjust  discrimination  against  the  auto- 
mobilists. 

R.  V.  Lindabury,  of  Newark,  said  the  bill 
was  oppressive  in  some  of  its  provisions, 
and  the  majority  should  not  be  punished 
for  the  sins  of  a  few.  He  said  that  the  au- 
tomobile had  come  to  stay,  and  as  the 
science  of  automobile  construction  devel- 
oped the  vehicle  would  become  cheaper  in 
price  and  within  the  reach  of  the  people 
who  were  now  in  favor  of  passing  the 
present  bill.  He  said  the  time  would  come 
when  all  farming  machinery  would  be  rtm 
by  motors  and  automobile  trucks,  etc., 
would  do  the  farming  work.  Then,  he  said, 
these  very  people  who  are  favoring  the 
passage  of  the  bill  would  be  clamoring  for 
their  rights  as  owners. 

C.  T.  Terry,  of  New  York,  representing 
the  National  Association  of  Automobile 
Manufacturers,  said  that  last  year  both  sides 
joined  and  after  a  great  deal  of  considera- 
tion passed  a  bill  that  should  have  embodied 
all  that  was  practical,  and  that  this  law  had 
had  only  nine  months'  trial.  He  thought 
the  old  bill  had  not  had  a  fair  trial.  He 
wanted  to  know  if  imjust  restriction  should 
be  imposed  upon  the  innocent  for  the  sins 
of  the 'guilty  few.  Also,  is  it  the  trouble 
with  the  present  law  that  the  legislation  is 
inadequate?  Is  it  the  fault  of  the  peace  of- 
ficers ? 

"The  present  law  is  not  enforced.    If  the* 
time  spent  in  legislation  was  spent  in  en- 
forcing the  law  there  would  be  no  trouble." 

He  also  said  that  if  the  laws  were  always 
changed  the  peace  officers,  constables  and. 
officers  of  the  law  would  never  become  fa- 
miliar with  the  law.  In  conclusion  he 
stated  that  the  passage  of  the  Frelinghuysen 
bill  would  transpose  the  natural  uses  of  the 
highways  into  a  purchasable  privilege. 

Adrian  Riker,  of  Newark,  representing 
the  New  Jersey  Automobile  Club,  said  that 
horses  are  responsible  for  more  accidents 
than  automobiles.  He  quoted  statistics  to 
show  that  horses  were  responsible  for  42  per 
cent,  of  the  accidents,  while  automobiles 
were  only  responsible  for  5  per  cent.  He 
pointed  out  the  fact  that  horses  were  driven 
by  boys  and  even  girls,  and  that  the  butcher 
boys  and  grocery  boys  drove  horses  and  were 
extremely  reckless,  but  that  they  did  not  have 
to  pay  a  license;  did  not  have  to  be  of  a 
certain  age,  nor  to  pass  an  examination.  He 
also  said  that  under  the  provisions  of  the 
Frelinghuysen  bill  an  automobilist  would 
have  to  slow  up  upon  approaching  a  butcher's 
wagon  from  behind;  did  not  dare  to  pass 
it,  and  was  practically  at  the  mercy  of  the 
driver  in  front,  who  could  practically  con- 
trol the  movements  of  the  automobilist. 

R.    G.    Betz,    representing   the    American 
Federation  of  Motor  Cycli.sts,  made  a  s' 
speech  in  opposition  to  the  passage  c 
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hWU  s^ymg  it  vvotild  virtually  close  New  Jer- 
sey to  (Kc  jnoUir  cyclists. 

All  I  he  5pt!akt-r*i  in  opposition  to  the  Fre- 
linghuyaen  h\\\  were  loud  in  their  denun- 
ciation of  the  willful  violation  of  the  law, 
tlic  roarl  "hog,"  and  the  reckless  automobil- 
bU,  statmg  that  they  should  be  punished. 

In  favor  of  the  bill  the  first  speaker  was 
Mr  Case,  representing  the  Long  Branch 
Anti-Automobile  Club  and  sponsor  of  the 
Frclinghuyseu  bill.  Mr.  Case  was  loud  in 
denunciation  of  the  "auto-maniac,"  and  said 
the  bill  had  been  drawn  in  the  belief  that 
it  was  the  onjy  way  to  suppress  the  viola- 
tions of  the  law  and  to  reduce  the  number 
of  casnahieiiK  He  refuted  a  statement  made 
t*y  ati  opponent  that  the  accidents  are  get- 
ting fewer.  Hi^  said  there  was  great  dis- 
content in  the  rural  districts,  and  that  a 
mother  never  sent  her  child  to  school  or  on 
an  errand  without  a  shudder  for  its  safety. 
A  character  I  stit:  remark  was  that  "the  auto- 
maniacs  want  the  whole  road,  all  the  road, 
nothiitg  but  I ^10  road,  and  everyone  else  can 
go  to  the  devil." 

State  Road  Commissioner  Hutchinson 
w?is  the  nc  xt  speaker,  and  he  gave  figures  to 
show  that  the  automobiles  did  a  great  deal 
of  damage  to  the  roads,  that  chain  and 
nrmored  lire^  were  especially  hard  on  the 
roads  of  New  Jersey.  He  said  he  thought 
the  cause  of  tlie  damage  to  the  roads  was 
excessive  speeds  He  did  not  think  that  an 
automobile  K^oing  at  the  rate  of  lo,  15  or 
even  20  miles  per  hour  did  more  than  ordi- 
nary damage,  but  that  large  cars  weighing 
friim  3.000  to  5^000  pounds,  with  Samson 
or  chain  tires,  and  going  from  40  to  50 
miles  per  hour,  should  not  be  permitted  on 
*the  roads.  He  said  he  was  in  favor  of  a 
tax  on  the  horse  power  of  an  automobile, 
provided  the  money  should  be  used  to  re- 
priir  the  roads.  He  said  that  90  per  cent, 
of  the  requests  for  repairs  to  roads  come 
from  automolnlists. 

*Mt  is  my  opinion  that  the  non-residents 
are  the  persons  who  are  doing  the  most 
damage,  l  hey  are  usually  tourists,  who  are 
going  from  one  State  to  another,  using  our 
roads  ijimply  t'lir  the  purpose  of  seeing  how 
nuK'h  speed  they  can  make,  and  a  large  ma- 
jority of  ihrm  have  no  respect  for  the  law. 
1  think  ntueh  uf  this  trouble  can  be  reme- 
dial by  licejiziing  the  chauffeur  and  pro- 
viding tlujt  the  license  can  be  revoked  upon 
n  convivfif>n  by  a  court  and  be  reissued 
ugaiu  only  after  at  least  six  months  have 
expired,  mu  a^  to  make  a  revoking  of  the 
hcenit"  li  part  of  the  penalty." 

Mr,  Kipp,  of  Morristown,  said  he  con- 
sidi'red  the  (ire/ient  law  as  "class  legisla- 
tion/' 1  le  stilt ei I,  in.  explanation,  that  should 
a  dnvt'i^  iil  ;i  hnV'^v  commit  a  violation  of  the 
hi  Mr  U  wa<  pi^ssible  to  arrest  him  at  once, 
IniT  that  ^jt^  nutimiobilist  could  not  be  ar- 
rii'^ttfd  wah^JUt  a  warant,  and  when  a  war- 
r^m  w;is  gotten  the  automobilist  would 
l>robal)1y  Iw  50  miles  away.     Mr.  Kipp  said 

'"s  <itrong  personal  objection  was  to  the 
lu^t  ikUil  the  objectionable  odor  of 
'^^    alonp:    the    much    traveled 
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Mr.  Voorhees,  a  member  of  the  State 
Board  of  Agriculture,  made  an  appeal  in 
favor  of  the  bill,  directly  in  the  interest  of 
the  farmers.  He  said  there  were  34,500 
farmers  and  millions  of  dollars  invested  in 
the  farming  industry  in  New  Jersey  to  offer 
a  comparison  between  the  relative  value  of 
the  farming  and  the  automobile  industries 
and  automobiles.  He  said  the  farmers  paid 
more  taxes,  had  their  money  invested  as  a 
means  of  livelihood  and  not  pleasure,  as 
with  the  automobilists,  and  were  perfectly 
right  in  demanding  legislation  to  protect 
their  lives  and  property.  He  stated  that 
ofttimes  the  farms  were  several  miles  from 
the  schools,  and  the  children  had  often  to 
walk  or  drive  over  the  highway  to  attend 
schools,  and  that  the  strain  on  the  minds  of 
these  children  and  their  parents  was  ter- 
rible. 

Chas.  Murray,  of  Jersey  City,  represent- 
ing the  New  Jersey  Grange,  was  the  next 
speaker,  and  tried  to  show  that  those  op- 
posing the  bill  had  not  really  given  any  se- 
rious objection  to  the  passage  of  the  bill. 
He  showed  a  pamphlet  gotten  out  by  the 
automobile  clubs  enumerating  the  objection- 
able features  of  the  Frelinghuysen  bill,  and 
stated  that  during  the  hearing  hardly  any- 
thing had  been  said  about  these  objectiona- 
ble features,  but  that  they  had  objected  to 
the  bill  as  a  whole,  showing  that  they  (the 
automobilists)  did  not  want  any  legislation 
at  all,  except  what  suited  them. 

He  was  followed  by  Charles  Marteiis ;  W. 
J.  Terrill,  representing  the  Burlington 
County  Grange,  and  Charles  Collins,  who, 
owing  to  the  limited  time  for  the  hearing, 
made  very  short  speeches,  speaking  of  the 
number  of  people  they  represented,  and  that 
the  sentiment  of  these  people  was  in  favor 
of  the  passage  of  the  Fjrelinghuysen  bill. 

The  committee,  consisting  of  Senators 
Hillery,  Wakeley  and  Minturn,  then  ad- 
journed, stating  that  they  would  take  all 
the  matters  in  cojisideration.  It  is  impos- 
sible to  state  whether  or  not  the  bill  will 
pass,  but  the  majority  of  automobilists 
seem  to  be  confident  that  it  will  not.  Sev- 
eral questions  were  asked  by  the  chairman 
of  the  Senate  Judiciary  Committee,  of  those 
opposing  the  bill,  what  they  would  suggest 
as  amendments  to  the  bill,  but  none  were 
offered.  The  automobilists  were  in  favor 
of  leaving  the  present  law  stand  and  add- 
ing some  necessary  amendments. 


Jersey     Farmers     Advocate     Strict 
Laws. 

Haddonfieli),  N.  J. — Camden  County 
farmers,  at  a  meeting  held  at  the  Town 
Hall  February  18,  adopted  resolutions  call- 
ing on  the  Legislature  to  pass  a  law  for- 
bidding the  use  of  the  public  roads  of  the 
State  to  motor  vehicles  capable  of  a  speed 
greater  than  20  miles  an  hour,  also  a  law 
that  will  enable  any  police  officer  to  arrest 
without  warrant,  and  that  all  violators  of 
the  law  after  the  first  offense  '^hall  be 
punished   by   imprisonment. 


VoL    1 

Hearing   on    Proposed    Air 
Legislation  in  Massachn 

Boston,   Mass. — On   February' 
State  House,  the  Committee  on 
Bridges   of   the    Massachusetts    1 
began  a  hearing  on  ten  bills,  eac 
way     relating     to     automobile 
Automobilists,    dealers    and    tow 
from  all  parts  of  the  State  wei 
and  nearly  all  the  clubs  of  Mas 
including  the  Massachusetts  Stat 
bile  Association,  were  representee 

The  committee,  with  Senator 
Hunter  as  chairman,  decided  to 
up  the  bills  relating  to  the  disti 
the  fees  of  fines  and  penalties  im] 
owners  or  operators  of  motoi 
One  of  the  bills  was  introduced 
sentative  Samuel  L.  Porter,  and 
on  the  petition  of  Fordis  C.  Pa 
Parker  bill  provides  that  all  fine 
for  violation  of  the  automobile  la 
paid  monthly  by  the  courts  or  tr 
into  the  treasury  of  the  Commons 
the  Treasurer  and  Receiver  Ge 
apply  the  money  so  received  to 
priation  for  the  repair  of  State 
to  be  expended  by  the  Massachui 
way  Commission. 

The  Parker  bill  is  in  the  f( 
amendment  to  the  motor  vehicU 
viding  that  the  fees  received  und 
visions  of  this  act  shall  be  pai 
by  the  secretary  of  the  highway  c 
into  the  treasury  of  the  Comn 
and  such  expenses  as  may  be  n< 
carrying  out  the  provisions  of  thi 
be  paid  out  of  the  treasury  of 
monwealth;  and  any  unexpendc 
thereof  shall  be  added  to  the  a 
propriated  for  the  maintenance  01 
tion  of  State  highways  by  the 
setts  Highway  Commission. 

The  hearing  was  opened  by  Fn 
tubis,  Jr.,  counsel  for  the  Ma! 
State  Automobile  Association. 
said,  were  *in  favor  of  having  itn 
voted  to  the  improvement  of  S 
ways.  He  claimed  that  as  the 
at  present,  with  the  fines  goii 
towns,  there  was  an  incentive  oi 
of  the  town  officials  to  capture  as 
tomobilists  as  possible  to  make  n 
that  in  many  cases  the  police  off 
good  pay  arresting  automobil 
thought  that  by  having  the  fees 
State  Highway  Commission  for 
in  improving  the  roads,  which  v 
great  benefit  to  everyone,  it  woul 
with  this  graft  in  the  enforcem 
law.  Mr.  Hurtubis  also  claimed 
courses  were  used  and  traps  set 
automobilists;  in  fact,  the  methot 
some  towns  were  unfair,  as  1 
sometimes  put  on  a  course,  or 
only  one  man  to  do  the  timing. 
many  cases  in  the  towns  of 
Hingham,  Leicester,  Weston  a 
where  the  officials  had  been  c 
active  in  such  work.  One  case  1 
lar   at    Hopkinton,    where   an    ai 
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fined  $10  for  exceeding  the  speed  limit 
ne  seconds  over  a  660  foot  course.  He 
ed    many   instances   where   men   were 

in  a  district  court  and  yet  were  ac- 
ed    in  the  Superior  Court,  where  the 

go  to  the  county. 
-.  Ilurtubis  said  that  out  of  100,000  li- 
?d  automobiles  in  the  country  12,000 
in  Massachusetts  alone,  and  that 
f  the  case,  he  believed  that,  as  recom- 
led  by  the  Governor,  the  fines  should 
ised  for  the  improvement  of  State 
ways. 

wis  B.  Spear,  chairman  of  the  Legis- 
e  Committee  of  the  State  Association, 
that  it  would  be  a  satisfaction  to  kniow 

fines  go  to  the  State  for  the  improve- 
t  of  its  roads,  and  that  no  attempt  was 
?  made  to  enforce  the  law  to  bring 
nue  alone,  as  he  claimed  was  now  the 

in  many  places.  He  said : 
do  not  believe  in  doing  away  wifh 
;,  for  they  are  necessary  to  prevent 
ie  of  the  law,  and  this  abuse  is  almost 
usively  confined  to  professional  chauf- 
s  and  some  young  men  who  have  just 
jht   a  machine  and  are  trying  it  out." 

Spear  believed  that  the  professional 
iffeurs  should  be  distinguished  by  their 
•s,  and  if  they  were  compelled  to  pay 
fin£,  as  was  now  the  case,  the  matter  of 
td  would  soon  be  regulated, 
[r.    Beatty,  of  the  Springfield  Automo- 

Club,  believed  there  usually  was  a  feel- 
of  sympathy  between  the  judge  and  the 
jsting  officer,  and  that  the  automobilist 

the  small  end  of  the  argument, 
he    Worcester    Automobile    Club    was 
resented  by  B.  F.  Gay,  of  Leicester,  who 
wed  the  profits  that  were  being  made  by 

town  of  Leicester,  and  that  the  course 
en  by  these  towns  took  the  pleasure  out 

automobiling.  He  said :  "Nearly  all 
er  fines  go  to  the  State  or  county,  why 

the  automobile  fines?"  Judge  Prescott 
yes,  of  Concord,  believed  that  the  law 
5  not  administered  as  a  law  of  safety  on 

highways,   but   for   the   revenue   there 
5  in  it.     "Take  away  the  fines  from  the 
ms,"  he  said,  "and  the  incentive  to  en- 
ce  the  law  for  revenue  is  removed." 
I.  A.  Gilmore,  of  the  Boston  Automobile 
alers'  Association,  in  ^peaking  of  the  late 
dden   tour,    said    that   there   were   only 
D    cases    where    there    was    trouble — in 
iver,   N.   H.,   the  tourists  were  warned, 
ile  in  Leicester  they  were  arrested. 
\    rising   vote   was    then    taken    and    24 
re  in  favor  of  the  new  bills, 
[n  opposition  to  these  bills  appeared  W. 

Bonve,  of  Hingham,  who  said  he  had 
rned  and  driven  horses  all  his  life,  and 
at  now  he  had  been  obliged  to  give  them 

because  of  the  reckless  driving  of  au- 
mobiles.  He  told  the  committee  that  in 
ingham  the  roads  used  the  most  for  au- 
mobiling  were  not  State  highways  but 
?rc  paid  for  by  the  town,  and  thought 
at  the  fines  should  go  to  the  towns  that 
:re  injured,  to  be  used  for  repairing 
eir  roads.  He  argued  that  the  bills  he- 
re the  committee  were  designed  to  bene- 


fit a  privileged  class  at  the  expense  of 
towns  and  cities  who  have  to  suffer. 

Selectman  Channing  Smith  of  Leicester 
objected  to  having  the  streets  made  a 
race  course,  and  cited  several  accidents  in 
his  town  due  to  automobiles.  He  denied 
that  the  town  officers  arrested  automobil- 
ists  as  a  business,  and  that  only  in  cases 
where  machines  were  being  run  over  18 
miles  an  hour  were  they  stopped.  He  of- 
fered four  suggestions.  First,  that  the 
town  control  the  disposition  of  the  fines; 
second,  that  the  penalty  be  made  a  fine  or 
a  jail  sentence;  third,  that  a  tax  of  $1 
be  levied  on  each  horse  power  of  the  ma- 
chine; fourth,  that  a  system  be  devised  for 
marking  dealers*  machines,  to  enable  the 
authorities  to  know  who  is  responsible  at 
the  time  of  their  use. 

J.  M.  Marshall  said  that  Rockport  was 
opposed  to  any  change,  and  he  believed 
that  the  automobilists  were  trying  to  pre- 
vent the  enforcement  of  the  law.  J. 
Briggs,  of  Bourne,  told  the  difficulties  his 
town  had  with  automobiles,  and  was  not 
in  favor  of  any  change  in  the  law. 
Others  to  speak  against  the  bills  were  Al- 
fred L.  Cutting,  of  Weston;  Chairman 
Kilhan,  of  the  Board  of  Selectmen  of 
Reading;  Representative  Tarbell,  of  East 
Brookfield;  Representative  Bell,  of  Leices- 
ter, and  J.  H.  Carlton,  of  Sandwich. 

A  rising  vote  was  then  taken,  which 
showed  fourteen  against  the  bill,  but  on  ac- 
count of  the  length  of  the  hearing  this 
could  not  be  considered  fair,  for  many  of 
those  present  at  the  beginning  had  left. 
The  committee  adjourned  until  Wednes- 
day morning,  February  28,  when  bills  rela- 
tive to  the  change  in  speed  laws  will  be 
taken  up. 


Report  on  Washington,  D.  C, 
Automobile  Bill. 

Washington,  D.  C. — ^Through  the  cour- 
tesy of  the  secretary  of  the  Board  of  Com- 
missioners of  the  District  of  Columbia  the 
correspondent  of  The  Horseless  Age  has 
been  able  to  secure  the  following  complete 
report  of  the  commissioners  on  H.  R.  Bill 
No.  12,310,  regulating  the  speed  of  automo- 
biles in  the  District  of  Columbia,  etc. 

February  19,  1906. 
Flon.  J.  W.  Babcocky  Chairman  Committee 
on  the  District  of  Columbia,  House  of 
Representatives : 

Dear  Sir — The  Commissioners  of  the  Dis- 
trict of  Columbia,  to  whom  was  referred 
H.  R.  Bill  12,310,  entitled  "A  bill  regulating 
the  speed  of  automobiles  in  the  District  of 
Columbia,  and  for  other  purposes,"  have 
the  honor  to  report  thereon  as  follows : 

The  Commissioners  early  recognized  the 
necessity  of  regulating  the  use  of  the  public 
thoroughfares  by  automobiles,  and  adopted 
a  series  of  regulations  relating  to  the  rate 
of  speed,  the  use  of  signal  wamisgs,  the 
display  of  lamps,  the  identification  of  each 
machine  by  a  number,  etc.,  the  vahdity  of 
these  regulations  being  promptly  sustained 
as   the   result  of  a  test  case  brought   into 


court.  As  experience  developed  their  inade- 
quacy to  meet  every  exigency,  the  regula- 
tions were  amended,  until  now  they  are  be- 
lieved by  the  Commissioners  to  afford  am- 
ple safeguard  to  the  public  if  they  are  im- 
plicitly obeyed  and  all  violations  rigorously 
punished.  The  measure  under  considera- 
tion, in  fact,  does  not  materially  add  to  the 
existing  regulations,  while  it  omits  many 
features  which  experience  has  shown  to  be 
essential.  These  regulations,  it  is  tnie,  al- 
ready have  the  force  and  effect  of  law,  but 
the  Commissioners  believe  that  it  would  be 
wise  to  give  them  Congressional  sanction, 
and  the  substitute  bill  herewith  transmitted 
embodies  this  suggestion. 

The  most  serious  objection  to  the  auto- 
mobile is  the  speed  at  which  it  is  frequently 
driven  on  the  public  thoroughfares.  The 
abatement  of  this  evil  is  entrusted  to  a  de- 
tail of  bicycle  policemen.  The  activity  of 
this  force  is  shown  by  the  fact  that  during 
the  calendar  year  1905  there  were  between 
400  and  500  arrests  for  infractions  of  the 
automobile  regulations,  of  which  246  were 
prosecutions  based  upon  violations  of  the 
speed  limit.  An  analysis  of  these  latter  cases 
shows  that  fifteen  persons  were  twice,  four 
persons  were  three  times,  and  two  persons 
were  four  times  arrested  and  convicted  of 
violating  the  speed  regulations. 

The  amount  of  fines  collected  during  the 
year  from  these' 246  violators  of  the  speed 
law  was  $2,268.  It  is,  perhaps,  proper  to 
remark  at  this  point  that,  although  the  regu- 
lations provide  a  maximum  fine  of  $40,  this 
sum  was  assessed  only  once  during  the  year, 
the  average  fine  being  less  than  $10.  The 
repetition  of  the  offense  did  not,  apparently, 
determine  the  amount  of  the  fine.  The  gen- 
eral practice  seems  to  have  been  to  impo*se 
a  penalty  of  $5  for  the  first  offense,  $10  for 
the  second  and  $20  for  the  third.  In  more 
than  one  instance,  however,  the  first  offense 
was  penalized  more  heavily  than  the  sec- 
ond, while  the  operator,  who  was  arrested 
four  times,  was  made  to  pay  $40  for  the 
first  offense  and  only  $5  for  the  second. 

It  is  evident,  therefore,  that  the  police 
court  takes  cognizance  of  the  circumstances 
surrounding  the  offense  rather  than  of  the 
repetition  of  the  violation. 

Although  the  commissioners  believe  that 
a  rigorous  enforcement  of  the  penalty  pro- 
vided by  the  regulations  would  go  far 
toward  restraining  the  fast  running  of  au- 
tomobiles, they  appreciate  that  occasion 
might  arise  wherein  the  imposition  of  a  fine 
for  overspeeding  would  be  totally  inade- 
quate as  a  punishment.  Several  of  the 
States  have  already  recognized  this  fact,  and 
provide  imprisonment  as  an  alternative. 
The  laws  of  these  States,  briefly  stated,  are 
as  follows: 

Alabama.— $25  to  $100  for  first  offense; 
$50  to  $200  for  subsequent  offense,  or  thirty 
days  to  six  months'  imprisonment. 

Connecticut. — $200  or  under,  or  thirty 
(lays  in  jail. 

Illinois.— $25  to  $200,  or  three  months' 
imprisonment,  or  both. 

Maine. — $50,  or  ten  days'  imprisonment. 
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MissDuai.— $100  to  $1,000,  or  imprison- 
riicnt  from  thirty  days  to  six  months,  or 
both. 

New  YoftK.-'First  offense  not  over  $ioo; 
secoild  offense,  $50  to  $100,  or  imprison- 
ment not  exceeding  thirty  days,  or  both; 
third  offense,  $100  to  $250,  and  imprison- 
ment not  exceeding  thirty  days. 

Pennsyx,vania. — $10  to  $100,  or  thirty 
days*  imprisonment. 

Rhode  I&land. — Not  exceeding  $20  or 
three  months'  imprisonment. 

VERMONT.^Not  exceeding  $100  or-  fifteen 
days*  imprisoment,  or  both. 

The  Commissioners  are  informed  that 
sentences  of  imprisonment  are  rarely  or 
ever  imposed  in  these  States,  which  indi- 
cates that  would  be  reckless  automobilists 
hav6  a  wholesome  fear  of  involuntary  con- 
finement. The  Commissioners  believe  that 
an  imprisonment  law  ought  to  be  enacted 
for  the  District  of  Columbia;  but  suggest 
that  the  mandatory  language  of  the  pro- 
posed measure  might  well  be  amended  so  as 
to  conform  with  the  statutes  of  the  States 
mentioned.  With  the  possibility  of  impris- 
onment constantly  menacing  violators  of  the. 
spewed  regulations,  it  is  believed  that  the  ten- 
dciKy  to  ovrrspeeding  will  be  effectually 
checked.  ' 

It  will  be  jbserved  that  the  proposed  bill 
of  the  Commissioners  includes  horse  drawn 
vt'hfck^.  This  inclusion  is  not  only  for  the 
purpose  of  avoiding  any  charge  of  discrim- 
ination against  owners  and  operators  of  au- 
tomobiles, which  charge  might  be  made  the 
basis  of  a  \^^^\  effort  to  overthrow  wise  and 
necessary  lei^islation,  but  is  also  based  upon 
th*^  facts  shown  by  an  examination  of  the 
public  records.  During  the  calendar  year 
J905  there  were  275  arrests  and  convictions 
for  fast  driving.  This  is  an  evil  which  is 
unquestionably  on  the  increase  in  the  Dis- 
trict of  Columbia,  and  Commissioners  are 
of  the  opinion  that  careless  and  reckless 
drivers  onght  also  to  suffer  adequate  pen- 
alty. 

The  Commissioners  also  request  that  they 
be  gi^  en  authority  to  revoke  the  license  or 
permit  granted  to  any  owner  or  operator  of 
an  automobile  after  said  owner  or  operator 
shall  have  been  twice  convicted  in  the  police 
court  of  violating  the  speed  regulations,  pro- 
vided such  revocation  shall  be  deemed  nec- 
essary for  public  safety. 

A  copy  of  the  automobile  regulations  now 
m  force  is  liLTCwith  transmitted. 
Ver>  respectfully, 
(Sij^ncd)     H.  B.  F.  Macfarland., 
Pfi'^i^ident  of  the  Board  of  Commissioners 
of  the  District  of  Columbia. 
A  BILL 
Keyulating  the  speed  of  motor  bicycles,  au- 
tnmnl>ilcs  and  horse  drawn  vehicles  in 
the  District  of  Columbia,  and  for  other 
pnrT'osr^, 

|jf  it  cnurlcd  by  the  Senate  and  House  of 

krfirisentatEves   of    the    United    States    of 

America  in  Ojugress  assembled,  That  all  po- 

^HHl^f^ibtLons  of  the  District  of  Columbia 

Ste  to   motor  cycles,  automobiles  and 

ifawn  vehicles  hitherto  promulgated 


by  the  Commissioners  of  the  District  of  Co- 
lumbia in  operation  at  the  time  of  the  final 
approval  of  this  act  are  hereby  given  the 
full  force  and  effect  of  laws  enacted  by  the 
Congress  of  the  United  States ;  and  the  said 
Commissioners  are  authorized  and  directed 
to  alter,  amend  or  modify  the  same  when- 
ever, in  their  judgfnent,  such  action  is  nec- 
essary for  public  safety. 

Sec.  2.  That  prosecutions  for  violation 
of  the  provisions  of  the  regulations  referred 
to  in  the  above  section  shall  be  on  informa- 
tion filed  in  the  police  court  of  the  District 
of  Columbia  by  the  corporation  counsel  or 
any  of  his  assistants.  For  conviction  of 
the  violation  of  any  of  the  provisions  of 
said  regulations,  other  than  those  which 
pertain  to  the  limit  of  speed,  a  fine  of  not 
less  than  $1  nor  more  than  $40  shall  be  im- 
posed. For  conviction  of  the  violation  of 
any  regulation  or  regulations  limiting  speed 
there  shall  be  imposed  for  the  first  offense  a 
fine  of  not  less  than  $5  nor  more  than  $50; 
for  the  second  offense  a  fine  of  not  less  than 
$20  nor  more  than  $100,  or  imprisonment 
not  exceeding  thirty  days ;  and  for  the  third 
offense  a  fine  of  not  less  than  $50  and  not 
more  than  $250  or  imprisonment  for  not  less 
than  ten  days  nor  more  than  one  year. 

Sec.  3.  The  Commissioners  of  the  Dis- 
trict of  Columbia  may  revoke  the  license  or 
permit  granted  to  owners  or  operators  of 
automobiles  whenever  said  owners  or  oper- 
ators shall  have  been  convicted  in  the  police 
court  of  violating  the  regulation  or  regula- 
tions pertaining  to  the  limit  of  speed,  when- 
ever such  revocation  shall,  in  their  judg- 
ment, be  in  the  interest  of  public  safety. 


Proposed  Amendments  to  Maryland 
Automobile  Law. 

Baltimore,  Md. — A  bill  has  been  intro- 
duced in  the  House,  and  referred  to  the 
Judiciary  Committee,  which  has  the  ap- 
proval of  the  Automobile  Club  of  Mary- 
land, and  was  prepared  after  a  consultation 
with  representatives  of  the  Hagerstown  Au- 
tomobile Club.  The  bill  contains  many  new 
features  designed  for  the  benefit  of  auto- 
mobilists using  the  highways  of  Maryland, 
while  at  the  same  time  every  effort  has  been 
made  to  concede  to  the  rest  of  the  public 
everything  that  is  its  due,  and  particularly 
to  enact  provisions  discouraging  the  driving 
of  automobiles  in  reckless  disregard  of  the 
rights  of  others.  Following  is  a  summary 
of  the  changes  as  compared  with  the  pres- 
ent law: 

Non-residents  who  are  not  required  to 
have  licenses  where  they  live  are  permitted 
to  remain  in  Maryland  not  over  twenty- 
four  hours  without  a  State  license.  Non- 
residents who  are  required  to  register  where 
they  live,  must  display  their  license  number 
with  the  initials  of  their  home  State.  Deal- 
ers arc  permitted  to  register  all  their  vehi- 
cles uivJer  one  number.  Upon  the  sale  of 
a  motor  vehicle  the  licenses  expires,  except 
that  the  purchaser  may  use  the  old  number 
for  a  period  of  five  days  with  the  written 
consent  of  the   former  owner.     Under  the 


present  law  any  number  of  licen 
be  carried  on  a  car. 

The  speed  limit  in  cities  an<] 
increased  from  6  to  12  m.  p.  h. 
country  from  10  to  20  m.  p.  h. 

Upon  approaching  a  horse,  t 
of  the  motor  vehicle  must  giv« 
warning  of  his  approach  and 
speed  to  12  miles  an  hour.  Upc 
becoming  frightened  or  at  th( 
request  of  the  driver  thereof,  1 
bilist  must  stop  and  give  the  dr 
control  the  horse.  In  meeting  h< 
by  ladies  and  children  the  auton 
use  extreme  care,  and,  if  requ< 
and  lead  the  horse  by.  Soundi; 
while  passing  a  horse  is  prohibit 
other  hand,  the  driver  of  the 
give  the  automobilist  room  tc 
persons  take  the  risk  attending  1 
horses  by  the  roadside  unatten< 

County  commissioners  and 
commissioners  may  in  their  di 
aside  specific  public  highways 
tests  or  contests,  the  same  to  b 
under  proper  restrictions  for  th 
convenience  of  the  public.  The 
racing  on  the  public  hig^hwa) 
from  $50  to  $100.  It  is  a  misd* 
unauthorized  persons  to  dama] 
fere  with  automobiles  left  unal 
being  for  the  protection  of  tt 
well  as  of  the  owner  of  the  m 

The  bill  removes  the  power 
of  the  peace  to  imprison  offend 
poses  that  power  in  the  judges 
inal  courts.  The  right  of  app 
from  sentences  imposed  by  ju! 
peace.  The  proceeds  of  fines  j 
the  road  funds.  A  person  arrt 
charge  of  violating  the  automot 
leave  his  automobile  in  the  cui 
justice  or  officer  as  security  f 
costs.  Hired  chaffeurs  requir 
license,  and  in  case  they  vioIa< 
law  the  license  may  be  revoked 


Frankfort,  Ky. — Frazer's  bii 
automobilists  to  take  out  licen* 
county  they  traverse,  has  been 
the  House. 


Trade  Literature   Rec 

R.  E.  Brown,  Cleveland,  C 
trated  circular  of  a  patent  coUaj 
funnel. 

H.  S.  Moore,  Cleveland,  C 
trated  circular  describing  th 
Moore  special  car. 

Timken  Roller  Bearing  Axl< 
Canton,  Ohio. — Illustrated  catal 
of  the  automobile  department 

E.  C.  Walker  Company,  Loui: 
"A  New  Era  in  Steam,"  an 
booklet  describing  the  produc 
factory. 


An  automobile  show  is  to  be 
Auditorium,  Omaha,  Neb.,  Apr 
sive.  The  arrangements  will  b 
by  a  committee  of  local  dealers. 
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Lavigne  Manufacturing  Company  of 
:  are  negotiating  for  a  new  factory, 
isher,  302-310  Fort  street  West,  Dc- 
las   begun  the  manufacture  of  auto- 
bodies. 

-.   Kennedy  is  the  new  manager  and 
er  of  the  Detroit  Auto  Vehicle  Com- 
Mr.  Lind  having  resigned. 
k  Brothers  Motor  Car  Company,  Al- 
n.   Pa.,  are  planning  to  enlarge  their 
the  ivork  to  begin  on  May  i. 
Portland    (Me.)    Automobile    and 
Boat  Show  will  be  held  in  the  Audi- 
f  rom  February  37  to  March  3. 
Ariel  Motor  Car  Company,  of  Bos- 
re    said  to  have  taken  a  factory  at 
sport.  Conn.,  which  they  will  occupy 
March  i. 

farmers  of  Lake  County,  Indiana, 
fornied  the  Lake  County  Protective 
iation,  to  facilitate  the  arrest  of  vio- 
of  the  speed  laws. 

Oeveland  Auto  Top  and  Trimming 
iny,  who  recently  incorporated  with 
ital  stock  of  $5,000,  are  moving  to 
7  Vincent  street,  Cleveland. 

Central  Garage,  of  Indianapolis, 
is  installing  a  plant  for  the  manufac- 
>f  water  regulators,  thermostats,  pilot 
for  steam  cars  and  also  of  siren  horns, 
cad  from  Davis  to  Turner  Falls,  Ind. 
is  being  entirely  rebuilt  of  concrete, 
rhen  finished  furnishes  a  span  of  level 
:  for  automobiles  for  6  miles  in 
1. 

is,  B.  Newby,  formerly  with  the  Na- 
Motor  Vehicle  Company,  of  Indian- 
,  Ind.,  is  now  the  assistant  manager 
:  Indiana  Automobile  Company  of  the 
city. 

John  A.  Hawkins,  president  of  the 
land  Automobile  Company,  Pittsburg, 
esigned,  and  retires  from  the  business, 
c  Saupe  has  been  selected  as  his 
ssor. 

e    Pittsburg   Auto    Tire  Repair  Com- 

has   opened   a    repair    shop    at   5810 

onette    street,    Pittsburg,     where    all 

will  be  done  by  the  French  and  Ger- 

methods. 

the  advertisement  of  the  Thomas  B. 
:y  Company  in  our  issue  of  February 
^e  price  of  the  Type  III  surrey  was 
leously  given  as  $1,300.  It  should 
been  $1,350. 

e  Pope  Motor  Car  Company,  Waver- 
Department,  recently  received  a  cable 
r  from  Lieut.  A.  Cappillina,  Florence, 
,  for  twenty  of  their  Model  36  speed 
ric  road  wagons. 

le  Motor  Top  Company,  of  New  York, 
recently  been  incorporated  to  take  over 
Misiness  of  the  Anto  Top  Company,  of 
York.  The  new  concern  has  taken 
)uilding  formerly  occupied  by  the  Lin- 


coln Carriage  and  Automobile  Company, 
216  West  Fiftieth  street 

W.  J.  Davis,  of  Bridgeport,  Conn.,  be- 
gins his  duties  as  superintendent  of  the 
Berkshire  Automobile  Company's  plant  at 
Pittsfield,  Mass.,  March  i. 

Percy  F.  Megargle  and  Dave  Fassett,  the 
transcontinental  tourists,  are  reported  to  be 
continuing  their  return  journey  to  New 
York  and  when  last  heard  of  had  left 
Gallup,  N.  M. 

The  general  sales  offices  of  the  Electric 
Rubber  Manufacuring  Company,  of  Ruth- 
erford, N.  J.,  have  been  removed  to  253 
West  Forty-seventh  street.  New  York.  D. 
D.  Martin  is  sales  manager. 

The  mechanical  branch  of  the  Associa- 
tion of  Licensed  Automobile  Manufacturers 
will  hold  a  meeting  at  the  Association 
rooms,  New  York,  March  2.  The  board 
of  managers  will  meet  March  9. 

P.  F.  Rockett  has  been  elected  president 
of  the  Zim-Rock  Automobile  Company, 
New  York,  and  Clarence  McKenzie,  vice 
president  and  treasurer.  The  company 
handles  the  Stoddard-Da)rton  car. 

Theodore  P.  Meinhard  has  resigned  his 
position  as  assistant  superintendent  of  the 
auto  department  of  the  St.  Louis  Car  Com- 
pany, and  after  March  i  will  be  the  man- 
ager of  the  Motor  Vehicle  Garage  Company, 
of  Buffalo. 

The  Rushmore  Dynamo  Works,  of 
Plainfield,  N.  J.,  have  opened  a  branch  at 
1328  Michigan  avenue,  in  Chicago's  Auto- 
mobile Row.  A  full  stock  of  straight  and 
flaring  front  lights,  as  well  as  gas  gener- 
ators, will  be  carried. 

Beltz  &  Delavie,  314  Fourth  avenue, 
Pittsburg,  after  April  i  will  occupy  larger 
quarters  at  524  Penn  avenue,  and  intend 
to  increase  their  line  of  automobile,  bicycle 
and  rubber  goods.  They  desire  to  receive 
manufacturers*  catalogues,  price  lists  and 
trade  discounts. 

B.  V.  Covert,  of  Lockport,  N.  Y.,  and  a 
number  of  local  capitalists  have  purchased 
the  interests  of  the  Lockport  parties  in  the 
Covert  Motor  Vehicle  Company,  Lock- 
port,  N.  Y.  The  new  company  will  resume 
operations  in  the  present  location.  The 
Rochester  office  will  be  discontinued. 

Ferdinand  Sternberg,  for  some  time  past 
manager  of  the  Cleveland  branch  of 
Charles  E.  Miller's  automobile  supply 
house,  of  New  York,  will  shortly  take 
charge  of  the  Detroit  branch.  W.  H.  Pe- 
dersen,  of  the  New  York  office,  will  take 
Mr.   Sternberg's  place  in  Cleveland. 

The  Northern  Manufacturing  Company  of 
Detroit  has  recently  changed  its  name  to 
Northern  Motor  Car  Company  and  elected 
the  following  officers:  Wm.  T.  Barbour, 
president;  G.  B.  Gunderson,  vice  presi- 
dent; V.  M.  Gunderson,  secretary  and  treas- 
urer, and  Chas.  B.  King,  snperintendent. 

An  automobile  school  for  practical  in- 
struction in  the  use  and  care  of  automo- 
biles has  been  opened  at  Portland,  Me.,  by 
the  H.  J.  Willard  Company.  The  school 
is  under  the  direction  of  Benj.  R.  Tillson, 
who  has  been  in  charge  of  the  company's 


garage  during  the  past  year.  Lessons  will 
be  given  at  642  Congress  street  and  18  For- 
est avenue. 

The  Shelby  Rubber  Company,  Shelby- 
ville,  Ind.,  has  incorporated  for  the  manu- 
facture of  auto  tires.  The  officers  are: 
President,  D.  F.  Randolph,  Waldron,  Ind.; 
vice  president,  J.  F.  Meloy,  Shelbyville, 
Ind.;  secretary,  O.  S.  Peck,  Shelbyville, 
Ind.;  treasurer,  George  Walker,  Adams, 
Ind.;  directors,  the  officers  and  James 
Howe,  Flatrock,  Ind.;  Wilbur  Wright, 
Adams,  Ind.,  and  one  directorship  yet  to 
be  filled.  Greensburg,  Ind.,  has  offered,  the 
company  a  free  site  with  a  building  said 
to  be  worth  $10,000. 

The  New  Orleans  Autocar  and  Boat 
Company  has  been  organized  with  $250,000 
capital  stock  for  the  manufacture  of  auto- 
mobiles and  launches  and  gasoline  engines 
for  launches.  W.  L.  Judson,  of  Chicago, 
will  be  the  practical  man,  and  T.  W.  Castle- 
man,  of  New  Orleans,  is  the  organizer  of 
the  company.  Sixty  thousand  dollars  stock 
is  reported  already  takem  The  new  con- 
cern will  make  a  specialty  of  a  car  for 
muddy  roads — the  kind  most  in  evidence 
in  that  part  of  the  country.  It  will  not 
be  driven  by  chain,  but  by  a  wire  cable 
enclosed  in  flax. 


Agency  and  Garage  Notes. 

W.  A.  Duncan  has  secured  the  agency  for 
the  Ford  cars  in  Rolla,  North  Dakota. 

A  new  garage  is  being  erected  at  207 
Church  street,  Poughkeepsie,  N.  Y.,  by  G. 
H.  Barnes. 

A  three  story  garage,  40x170  feet,  is  be- 
ing erected  at  1238  Michigan  avenue,  Chi- 
cago, by  Avon  Glahn. 

A  two  story  garage,  70x200  feet,  is  being 
erected  at  821  Third  avenue,  Louisville, 
Ky.,  by  Longest  Brothers. 

The  Indiana  Automobile  Company,  of  In- 
dianapolis, Ind.,  will  act  as  agents  during 
the  coming  season  for  the  Winton,  Oldsmo- 
bile  and  Thomas  cars. 

On  March  i  Oscar  M.  Bergstrom  will 
start  in  business  under  the  name  of  the 
Aerocar  Company  of  Minneapolis,  having 
acquired  the  Aerocar  agency  for  that  city. 

Richardson  Brothers  will  open  an  auto 
warehouse  at  the  comer  of  First  street 
South  and  Fourth  avenue  West,  Aberdeen, 
S.  Dak.,  and  will  buy,  sell  and  repair  ma- 
chines. 

H.  M.  Eastman  &  Co.  are  erecting  a  gar- 
age, 30x90  feet,  in  the  rear  of  521  Main 
street,  in  connection  with  which  they  will 
conduct  a  repair  shop.  The  Cadillac  car 
will  be  handled  by  them  in  that  section. 

Peck  &  White,  Fall  River,  Mass. ;  Peoria 
Automobile  Company,  Peoria,  III.;  L.  W. 
Pond  Machine  and  Foundry  Company, 
Worcester,  Mass.,  and  the  Hampden  Auto 
Company,  Westfield,  Mass.,  will  handle  the 
Pope-Waverley  line  for  1906. 

Frank  E.  Howes  and  H.  Lawrence  Rid- 
ings have  started  a  garage  at  128  Lafay- 
ette street,  Utica,  N,  Y.,  having  recently 
been  appointed  agents  for  the  Reo  and  Ford 
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cars.    The  business  will  be  run  under  the 
name  of  the  Standard  Auto  Company. 

The  Michigan.  Automobile  Exchange  has 
just  been  opened  on  Michigan  avenue  in 
Detroit 

The  Mulkey-Merell  Company  have  ac- 
quired the  agency  for  this  season  for 
the  Reliance  car. 

Chas.  H.  Corston  has  opened  a  gar- 
age and  repair  shop  on  Jefferson  ave- 
nue, Detroit,  Mich.  ^ 

F.  O.  Babbitt  and  T.  B.  Matthews,  of 
Fitchburg,  Mass.,  will  open  a  garage  and 
repair  shop  on  Willow  street. 

The  Reo  Motor  agency  for  Detroit  has 
just  been  opened  at  289  Jefferson  ave- 
nue, with  John  Wood  as  manager. 

The  Whitcomb  Automobile  Company, 
Ninth  street  S.  E.,  Cleveland,  Ohio,  have 
built  a  one  story  brick  addition  to  their 
plant 

Edward  A.  Jenkins,  Hays  and  Kelley 
streets,  Pittsburg,  has  been  appointed  rep- 
resentative for  the  Reliance  Motor  Car 
Company,  of  Detroit. 

The  Columbus  Automobile  Company,  Co- 
lumbus, Ohio,  has  moved  to  691-695  North 
High  street  and  will  handle  the  Olds  ma- 
chines the  coming  season. 

The  Elmer  Automobile  Company,  of 
Hartford,  Conn.,  have  opened  a  garage  at 
1 100  Main  street  having  acquired  the  Ford 
and  Rambler  agencies  for  that  city. 

A  garage  exclusively  for  electric  auto- 
mobiles is  almost  completed  at  Los  An- 
geles, Cal.  W.  K.  Cowan  will  turn  over 
his  business  to  the  new  firm  as  soon  as  the 
garage  is  opened. 

The  following  new  agencies  for  the 
White  steam  car  in  Michigan  have  recently 
been  established :  Donald  Stewart,  Traverse 
City;  Wm.  Gay,  Grand  Rapids,  and  A.  V. 
Campbell,  Kalamazoo. 

A  new  two  story  garage,  90x110  feet,  at 
the  corner  of  High  and  Allyn  streets,  is  be- 
ing erected  by  the  Miner  Garage  Company, 
of  Hartford,  Conn.  The  structure  will  be 
ready  for  occupancy  about  April  i. 

C.  S.  Henshaw,  the  Boston  representa- 
tive of  the  Thomas  "flyer,"  has  leased  a 
front  portion  of  the  Park  Square  Automo- 
bile Building  for  a  temporary  garage  until 
he  decides  on  a  permanent  location. 

The  Wayne  Automobile  Company  closed 
the  following  agencies  last  week:  Dante 
Cusi,  of  the  City  of  Mexico,  in  Michoacan, 
Mex. ;  Clyde  A.  Gates,  Fort  Dodge,  Iowa, 
and  H.  R.  Manecke,  Decatur,  111.,  for  Ma- 
con County. 

R.  E.  Fulton,  formerly  assistant  man- 
ager of  the  Pope  Manufacturing  Com- 
pany's New  York  agency,  has  severed 
his  connection  with  that  concern,  and  is 
now  general  manager  of  the  Mercedes 
Import  Company,  of  New  York  city. 

The  Automobile  Equipment  Company, 
of  Detroit,  have  taken  the  agency  for 
Jones  speedometers,  Hawley  carburetors, 
Autocoil  Company's  autocoils,  Wither- 
bee  ignition  apparatus,  Mosler's  spark 
plugs  and  the  Gray-Hawley  Manufactur- 
ing Company's  products. 


The  Cleveland  Automobile  Show. 

The  first  automobile  show  held  in  Cleve- 
land under  the  management  of  the  Cleve- 
land Automobile  Dealers'  Association,  Feb- 
ruary 19  to  24  inclusive,  was  favored  with 
ideal  weather  conditions.  The  armory  was 
most  tastefully  decorated  with  red,  white 
and  blue  bunting  in  the  form  of  streamers 
leading  from  the  centre  overhead  to  each 
side  of  the  building,  and  wall  hangings  of 
purple  and  white  material  and  presented  to 
the  Cleveland  public  on  the  opening  night, 
when  2,600  incandescent  lights  were  turned 
on,  a  brilliant  effect.  Robertson's  military 
band  dispensed  choice  music  continuously 
throughout  the  week.  The  main  floor  space 
of  the  armory  measures  140x208  feet,  and 
is  provided  with  a  gallery  20  feet  wide  all 
round,  one  end  being  fitted  with  tiers  of 
chairs  for  spectators.  The  attendance  was 
from  7,000  to  10,000  a  day,  it  was  claimed. 
There  were  twenty-seven  exhibitors  on 
the  main  floor  and  forty-two  in  the  gal- 
lery, and  the  exhibits  comprised  133  com- 
plete automobiles  and  chassis.  A  total  of 
seventy-one  cars  were  used  for  demon- 
strating purposes.  Following  is  a  list  of 
exhibitors : 

Main  Floor. — Winton  Motor  Carriage 
Company,  R.  H.  Magoon  Motor  Car  Com- 
pany, White  Sewing  Machine  Company, 
Hipp-Reitz  &  Hall,  Cleveland  Motor  Car 
Company,  Royal  Motor  Car  Company,  T.  C. 
Whitcomb  Automobile  Company,  Reo' Mo- 
tor Car  Company,  Gaeth  Auto  Works,  Chis- 
holm  &  Philips  Automobilium  Co.,  F.  B. 
Stearns  Company,  Holmes-Booth  Auto 
Company,  H.  S.  Moore,  Central  Automobile 
Company,  Central  Automobile  Company, 
Ranch  &  Lang  Carriage  Company,  Aerocar 
Company,  Auto  Shock  Company,  McGeorge 
Manufacturing  Company,  Ohio  Motor  Car 
Company,  Ford  Motor  Company,  Price 
Brothers  Carriage  Company,  Standard  Au- 
tomobile Company,  Palmer  Automobile 
Company,  Paxson  Motor  Car  Company, 
F.  E.  Drake,  Collins  &  Sons  and  Sprague 
Umbrella  Company. 

Gallery. — C.  H.  Lodder,  Hartford  Sus- 
pension Company,  Wm.  Cramp  &  Sons, 
Bassett-Presby  Company,  Ohio  Rubber 
Company,  Cleveland  Tool  and  Supply  Com- 
apny,  I.  Lehman,  Heinze  Electric  Company, 
Teel  Manufacturing  Company,  R.  H.  Smith 
Manufacturing  Company,  Joseph  W.  Jones, 
Edmund  &  Jones  Manufacturing  Company, 
Oliver  Manufacturing  Company,  Never- 
Miss-Spark  Plug  Company,  Telagiel  Sys- 
tem Company,  Ohio  Blower  Company,  Ex- 
celsior Spark  Plug  Company,  Firestone 
Tire  and  Rubber  Company,  S.  F.  Bowser  & 
Co.,  Strong,  Carlisle  &  Hammond  Com- 
pany, Standard  Welding  Company,  Homer 
Commutator  Company,  Columbia  Lubri- 
cants Company,  W.  H.  Brown,  Wyandotte 
Production  and  Refining  Company,  Penn- 
sylvania Rubber  Company,  W.  D.  Strong 
Company,  Badger  Brass  Manufacturing 
Company,  Veedcr  Manufacturing  Company, 
ColHster  Sayle,  C.  S.  Splitdorf,  Gray  & 
Davis,  Warner  Instrument  Company,   Na- 


tional  Carbon   Company,    Chas.    E.  Miiic 
C.  T.  Ham  Manufacturing  Company,  R 
Brown  and  Edward  S.  George. 


Fire  at  Pierce  Factory. 

A  fire  occurred  on  Sunday  night  f 
ruary  25,  in  the  plant  of  the  George 
Pierce  Company  in  Buffalo,  whicb  ^ 
stroyed  one  of  the  outlying  buildings  cx- 
taining  the  automobile  storage,  raoior  t*r 
ing,  bicycle  assembling  and  storage  re^r 
departments.  We  are  informed  by  *t 
company  that  the  effect  of  the  fire  wJl  it 
to  seriously  disturb  their  bicycle  busm^ 
but  will  only  temporarily  interfere  witb  'Jt 
shipment  of  touring  cars.  The  loss  is  rtr- 
ered  by  insurance. 

Club  Notes. 

MACON    (gA.)    a.    C. 

This  club  was  formed  for  the  purpose; 
protecting  its  members  against  unjust  prc«^ 
cution,  as  well  as  for  social  purposes, '  It 
club's  first  run  will  be  held  the  latter  pn 
of  March. 

CAMDEN    (N.   J.)    A.    A. 

Automobilists  of  Camden  have  formed  f> 
above  association  for  social  purposes  ^ad 
to  seek  the  general  improvement  of  & 
roads  in  south  Jersey.  The  officcn  are 
President,  S.  W.  Sparks;  vicc-presidtis. 
Geo.  H.  Rhedymeyer ;  secretary,  H.  G.  H 
linger;  treasurer,  John  T.  Dorant 

COLUMBUS   AUTOMOBILE   CLUB. 

At  a  meeting  of  the  Columbus  (Ob* 
Automobile  Club  last  week  the  proposal 
automobile  law  now  before  the  LcgisUti'E 
was  fully  discussed.  It  was  decided  tbi 
the  club  would  make  no  serious  objcctrxi 
to  it,  although  some  of  the  nicint<f> 
thought  that  the  penalties  provided  wert 
a  little  heavier  than  necessary  to  procart 
enforcement. 


Suburban  Automobile  Club  for 
Pittsburg. 

A   suburban   automobile  club    for  Pitt^ 
burg  is  now  assured.     At  a  meeting  tc': 
February  19  it  was  decided  to  build  a  ex 
house  the  coming  spring  near  the  banks  ci 
the   Allegheny    River    somewhere  on  i^ 
way  to   Freeport.      Canoeing    and    roof ' 
boat   sports   will  be  introduced.     The  i"^ 
lowing  committee  was  appointed  to  locate 
a  site :  E.  J.  Kent,  C.  M.  Miller,  J.  F.  Lani-| 
ban  and  A.  L.  Banker.    The  Sute  Federal 
tion  of  Motor  Clubs  was  discussed  and  th^ 
following  committee  appointed  to  the  Phil^^ 
delphia  meeting,  which  will  be  held  Ma^i 
I :    Paul  C.  Wolff  and  Dr.  John  H.  Hav 
kins. 


The  show  in  the  National  Export  Bui'«i- 
ing  at  Philadelphia,  held  under  the  ampico 
of  the  Philadelphia  Automobile  Trade  As- 
sociation, was  opened  on  Saturday  €\'€nir4 
last  at  7:30  o'clock.  All  the  local  dcalf^ 
were  represented  and  a  large  crowd  at- 
tended. Music  was  rendered  by  the  Pror| 
dence  band  on  a  band  stand  in  the  centre 
the  main  hall. 
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MOTOR  VBHICLB 
PATENTS.    ^   J^ 


12,449.  (Reissu\B.)  Electrically  Pro- 
pelled Vehicle.— Russell  Thayer,  Philadel- 
phia, Pa.    Filed  July  29,  1905. 


Patents  of  February  6,  1906. 

811,533.  Control  of  Automobile  Motors. 
— Edward  H.  Anderson,  Schenectady,  N. 
Y.     Filed  June  29,  1905. 

811,543.  Fountain  Sight  Feed. — Harry 
J.  Carle,  Chicago,  111.    Filed  March  24, 1905. 

811,618.  Carburetor  for  Hydrocarbon 
Engines. — Charles  H.  Claudel,  Argenteuil, 
France.     Filed  May  26,  1904. 

811.630.  Bearing. — Charles  Glover,  New 
Britain,  Conn.    Filed  October  10,  1905. 

811,640.  Oil  Feeding  Device. — Thomas  J. 
Kehoe,  Fort  Wayne,  Ind.  Filed  June  9. 
1905- 

811,646.  Vehicle  Wheel  Tire.— John  H. 
Lorimer,  Philadelphia,  Pa.    Filed  April  15, 

1905. 

811,656.  Spark  Coil.— Charles  P.  L.  Nox- 
on,  Syracuse,  N.  Y.  Filed  September  26, 
1904. 

811.666.  Speed  Indicator.— Saul  Schul- 
hoflf,  Philadelphia,  Pa.  Filed  September  21, 
1905. 

811.708.  Ball  Bearing.— Samuel  S.  Eve- 
land,  Philadelphia,  Pa.  Filed  September  21, 
1905- 

811.731.  Lifting  Jack. — Hugh  M.  Marsh, 
Chicago,  111.    Filed  October  4,  1905. 

811.732.  Armor  for  Pneumatic  Tires. — 
Alanson  A.  Moore,  Detroit,  Mich.  Filed 
February  21,  1905. 

811,757.  Gas  Engine. — ^Vincent  G.  Apple, 
Dayton,  Ohio.    Filed  December  5,  1904. 

811.809.  Explosive  Engine. — ^Joseph  A. 
Williams,  Qeveland,  Ohio.  Filed  Septem- 
ber'27,  1904. 

811.888.  Explosive  Engine. — ^Joseph  A. 
Williams,  Cleveland,  Ohio.  Filed  January 
5,  1905. 

811,917.  Lubricator. — ^Joseph  Hanson,  In- 
wood,  la.    Filed  October  23,  1905. 

811,928.  Safety  Starting  Device  for  Gas 
Engines. — Alvin  S.  Johnson,  Minneapolis, 
Minn.    Filed  May  14,  1904. 

811.955.  Reversing  Mechanism  for  Ex- 
plosive Engines. — Edwin  B.  Robertson, 
East  Norwalk,  Conn.  Filed  February  20, 
1905. 

812.094.  Starting  Crank  for  Engines. — 
George  B.  Selden,  Jr.,  Rochester,  N.  Y. 
Filed  January  30,  1905. 

812,118.  Driving  Axle  for  Automobile 
Vehicles. — ^Jules  E.  G.  Denis  and  Louis  M. 
J.  de  Boisse,  Paris,  France.  Filed  June  14, 
1904. 

812,129.  Automobile. — Ben  E.  Hervey, 
Spokane,  Wash.    Filed  August  15,  1905. 

812,137.  Traction  Engine.-rWilbur  S. 
Kelley,  Newton,  la.     Filed  October  17, 1904. 

812.143.  Spring  Hub  for  Vehicles.— Wil- 
liam M.  Leflfort,  Providence,  R.  I.  Filed 
September  20,  1905. 

812,165.  Tire.— John  L.  Connable,  Chat- 
tanooga. Tenn. ;  Caroline  Augusta  Conna- 
ble.   Filed  April  3,  1901. 


Patents  of  February  13,  1906. 

812,259.  Tire  Protector. — John  E. 
Caps,   Kansas  City,  Mo.     Filed  January 

31,  1905. 

812,261.  Lubricator.  —  Charles  C. 
Dodge,  Bloomfield,  N.  J.  Filed  Novem- 
ber 29,  1904. 

812,304.  Explosive  Gas  Engine. — Ed- 
ward G.  Shortt,  Carthage,  N.  Y.  Filed 
September  24,  1902. 

812,321.  Vehicle  Tire.— Hugh  R.  Auld, 
Boston,  Mass.     Filed  February  13,  1905. 

812,338.  Motor  Driven  Vehicle. — Hans 
T.  Hansen,  Wauwatosa,  Wis.    Filed  April 

IS,  190S. 

812,345.  Transmission  Gearing. — Emil 
Huber,  Detroit,  Mich.  Filed  November 
15,  1902. 

812,373.  Pneumatic  Tire  Protector. — 
Lester  L.  Sidwell,  Rivera,  Cal.  Filed 
September  23,  1904. 

812,427.  Wheel  Tire  for  Automobiles. 
— Herman  Kerngood,  Baltimore,  Md., 
and  Harry  A.  Taylor,  New  York,  N.  Y. 
Filed  July  3,  1905. 

812,502.  Traction  Wheel. — Fred  E. 
Knight,  Troy,  Pa.    Filed  May  i,  1905. 

812,563.  Vehicle  Wheel. — Maurice  G. 
Heitz-Boyer,  Paris,   France.     Filed  July 

25,  1905. 

812,573.  Automobile. — Hermann  Lemp, 
Lynn,  Mass.    Filed  June  9,  1904. 

812,580.  Lifting  Jack.  —  Hugh  M. 
Marsh,   Chicago,   111.     Filed    October  4, 

1905. 

812,584.  Starting  Mechanism  for  Gas 
Engines. — Vernon  B.  Miller,  Philadel- 
phia, Pa.     Filed  February  28,  1905. 

812,600.  Wheel  for  Plow  Locomotives. 
— Heinrich  Schnell,  Cologne,  Germany. 
Filed  March  29,  1905. 

812,605.  Rubber  Tire  Guard. — Lewis 
Slama.  Humboldt,  Neb.    Filed  July  6,  1905. 

812,607.  Induction  Coil. — ^John  Split- 
dorf.  New  York,  N.  Y.  Filed  November 
15,  1904. 

812,622.  Electrical  Igniter  for  Internal 
Combustion  Engines. — William  H.  Wal- 
ter, New  York,  N.  Y.  Filed  March  24, 
1902. 

812,629.  Vehicle  Wheel. — Manuel  G. 
Babio,  New  York,  N.   Y.     Filed  August 

31,  1905. 

812,636.  Variable  Stroke  Crank. — ^John 
G.  Callai;,  Lynn,  Mass.  Filed  July  11, 
1904. 

812,664.  Transmission  Gear  for  Motor 
Vehicles. — Theodore  P.  Meinhard,  St. 
Louis,  Mo.    Filed  August  7,  1905. 

812,698.  Elastic  Tire  for  Vehicle 
Wheels. — Theodore  Sterne,  Paris,  France. 
Filed  June  23,  1905. 

812,726.  Locking  Device  for  Automo- 
biles. —  Alexander  Churchward,  New 
York,  N.  Y.    Filed  June  30,  1904. 

812,729.  Variable  Speed  Device. — John 
A.  De  Vito,  Roxbury,  Mass.  Filed  May 
3f  1905. 


812,753.  Carburetor  for  Hydrocarbon 
Engines. — Wesley  Kouns,  Salina,  Kan. 
Filed  October  20,  1904. 

812,759.  Wheel  Tire.  —  William  A. 
Loudon,  Chicago,  111.  Filed  May  i,  1903- 
Renewed  January  16,  1905. 

12,450.  (Reissue).  Rim  for  Rubber 
Tired  Wheels.— Orson  L.  Pickard,  To- 
ledo, Ohio.  Filed  November  25,  1905. 
Serial  No.  289,354. 

37,827.  (Design  Patent.)  Frame  of 
Radiators  for  Automobiles. — Lindley  D. 
Hubbell,  Hartford,  Conn.  Filed  July  24, 
1905. 


Patents  Issued  February  20,  1906. 

812,886.  Variable  Speed  Gearing.— Wil- 
lard  T.  Sears,  Philadelphia,  Pa.  Filed 
April  24,  1905. 

812,893.  Wheel  Tire.— Eugene  F.  So- 
bers, Bethlehem,  Pa.    Filed  September  19, 

1905. 

812,930.  Wind  Shield  for.  Vehicles. — 
George  W.  Kerr,  Springfield,  Mass.  Filed 
March  i,  1905. 

813,037.  Throttling  Governor.  —  Harry 
C.  Clay,  Columbus,  Ind.    Filed  August  25, 

1905. 

813.043.  Valve  Controlling  Mechanism 
for  Explosive  Engines. — David  F.  Graham 
and  Frank  A.  Fox,  Stamford,  Conn.  Filed 
March  11,  1903. 

813.044.  ,  Motor  Vehicle.— Peter  E.  Han- 
son, Galveston,  Tex.    Filed  June  24,  1905. 

813,058.  Automobile.— William  T.  Pen- 
rose, Spokane,  Wash.    Filed  June  26,  1905. 

813,068.  Explosive  Engine  Starting 
Mechanism.— Henry  J.  Wiegand,  Milwau- 
kee, Wis.    Filed  May  21,  1904. 

813,081.  Sparking  Igniter  for  Explosive 
Engines. — George  Cormack,  Jr.,  and  Fred- 
erick C.  Zumdahl,  Rockford,  III.  Fited 
February  5,  1904. 

813,104.  Sparking  Device. — Harry  A. 
Miller,   Los   Angeles,   Cal.    Filed  January 

I4»  1905. 

813,175.  Automobile  Frame. — Albert  E. 
Schaff  and  Frank  S.  Davis,  Toledo,  Ohio. 
Filed  August  27,  1904. 

813.185.  Speed  Indicator.  —  Bernhard 
Volkmar,  New  York,  N.  Y.    Filed  July  21, 

1905. 

813.186.  Steering  Gear  for  Automobiles. 
— Jesse  Warrington,  Indianapolis,  Ind. 
Filed  Jime  29,  1904. 

813,203.  Muffler. — Gustave  E.  Franquist, 
New    York,    N.    Y.    Filed    September    13. 

1905. 

813,213.  Motor  Propelled  Vehicle. — War- 
ren S.  Johnson,  Milwaukee,  Wis.  Filed 
November  10,  1904. 

813,231.  Snow  Shoe  for  Wheels.— Frank 
W.  Nightingale,  Quincy,  Mass.  Filed  April 
22,  1905. 

813,250.  Internal  Combustion  Engine. — 
Clarence  M.  Steele,  Statesville,  N.  C. 
Filed  April  7,  1905. 

813,316.  Automatic  Cut-off  for  Explo- 
sive Engines. — Max  Miinzel.  Brunswick, 
Germany.     Filed  January  6,  1905. 

813,341.    Reversing     Mechanism. — Irving 
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G.  Yoders,  Washington,  Pa.  Filed  Febru- 
ary 25,  igos. 

813,369.  Clutch.— Archibald  H.  Ehlc  and 
Jesse  H.  Nice,  Philadelphia,  Pa.  Filed 
July  22,  1905. 

813,382.  Vehicle  Wheel  Rim.  — Isaac 
Hodgson,  Minneapolis,  Minn.  Filed  June 
6,  1905. 

813,388.  Equalizing  Device  for  Vehicle 
Springs.— John  A.  Roth,  Hannibal,  Ohio. 
Filed  February  28,  1905. 


Review  of  Specifications. 

810,921.  Tire  for  Vehicle  Wheels. — 
Abednego  Dewes,  New  York,  N.  Y.,  Jan- 
uary 30,  1906.     Filed  July  20,  1905. 

The  solid  flexible  tire  for  vehicle 
wheels  forming  the  subject  of  this  in- 
vention comprises  a  strip  or  core  perma- 
nently embedded  in  the  base  portion  or 
surface  of  the  flexible  body  of  the  tire 
that  seats  on  the  periphery  of  the  felly 
of  the  wheel,  said  strip  or  core  being  of  a 
hard,  tough  nature  capable  of  intimate 
connection  with  the  material  of  the  tire 


No.  810,921. 

as  it  is  formed  or  molded  around  the  core 
and  submitted  to  a  setting  process,  as 
by  vulcanization.  The  strip  or.  core  is 
preferably  composed  of  layers  of  canvas 
or  other  suitable  fabric  and  a  vulcaniza- 
ble  material  compressed  to  such  an  ex- 
tent as  to  afford  a  firm  anchorage  for 
screws,  which,  with  the  tire  applied  to  a 
wheel,  are  passed  through  the  felly  and 
screwed  into  it,  thereby  firmly  holding 
the  flexible  tire  on  the  periphery  of  the 
felly.  It  is  formed  with  a  plurality  of 
undercut  recesses  at  each  of  its  side 
edges,  thereby  providing  two  or  more 
locking  means  at  each  side  of  the  flexible 
tire  for  those  portions  thereof  which  lie 
between  the  undercut  recesses  of  the  core 
and  the  clamping  faces  of  side  flanges 
which  are  secured  to  the  sides  of  the  felly 
by  bolts  or  other  suitable  means,  and 
which  are  formed  at  their  outer  parts  to 
extend  beyond  the  periphery  of  the  felly 
to  embrace  side  extensions  or  beads 
formed  at  the  lower  parts  of  the  flexible 
tire. 

810,963.  Electric  Igniter. — Homer  N. 
Motsinger,  Pendleton,  Ind.  January  30, 
1906.    Filed  May  31,  1904. 

The  specifications  of  this  patent  show 
an  ignition  timer  in   which  the  time  of 


No.  810,963. 

the  spark  is  automatically  regulated  ac- 
cording to  the  speed  of  the  engine  by 
means  of  what  is  essentially  a  flywheel 
governor  incorporated  in  its  construction, 
and  in  which  the  weights  tend,  through 
the  medium  of  pins  and  slots  and  their 
governing  springs,  to  advance  or  retard 
the  end  of  the  revolving  radial  contact 
member  with  respect  to  the  stationary  con- 
tact pieces  on  the  containing  case.  The 
first  claim  is:  In  an  electric  igniter,  the 
combination  of  a  casing  carrying  one  or 
more  terminals  projecting  beyond  the 
path  of  movement  of  a  contact  arm,  a 
shaft  journaled  in  said  casing,  a  plate 
rotatably  mounted  on  the  shaft,  the  said 
contact  arm  pivoted  upon  said  plate  ec- 
centrically with  relation  to  the  shaft  and 
extending  substantially  radially  to  co- 
operate with  the  casing  terminals,  yield- 
ing means  for  holding  said  arm  in  normal 
position,  speed  controlled  means  carried 
by  said  shaft,  and  connections  between 
said    speed    controlled    means    and    said 


plate  whereby  the  plate  will  be  angularly 
shifted  by  movement  of  the  speedy  con- 
trolled means. 

811,112.  Automobile  Wheel. — Earl  A- 
Wheeler  and  William  Hcckert*  Shaax>n. 
Pa.  January  30,  1906.  Filed  December 
29,  1904. 

This  patent  relates  to  a  vehicle  wheel  in 
which  separable  half  rings  are  used  whidb 
together  constitute  the  complete  grooved 
rim  for  reception  of  the  tight  fitting  tube, 
these  half  rims  being  secured  to  an  in- 
terposed ring,  to  which  the  tire  is  also 
attached  by  fastenings  engaging  the  un- 
der portion  of  the  tire.  The  first  claim 
is:  A  wheel  having  two  separable  half 
rims  which  together  constitute  a  com- 
plete grooved  rim,  an  interposed  ring  to 
which  said  half  rims  are  secured,  at  least 
one  of  said  half  rims  being   detachably 


No.  811,116. 
connected  to  said  ring,  and  a  flexible  tire 
fitted  in  said  rim  and  attached  to   said 
ring   by  fastenings   engaging  the    under 
portion  of  the  tire. 

811,116.  Jack  for  Lifting  and  Trans- 
porting Motor  Cars,  Etc. — Henry  Adams. 
Tunbridge  Wells,  England.  January  30, 
1906.    Filed  March  11,  1905. 

According  to  the  specifications  the  jack 
covered  by  this  patent  is  essentially  a 
column  or  strut  mounted  upon  wheels 
and  provided  with  a  claw,  axle  rest,  or  its 
equivalent,  and  a  suitable  shaft  or  handle 
lever  or  other  operating  device,  so  that 
when  said  column  or  strut  is  tilted  out  of 
its  normal  vertical  position,  so  as  to  en- 
gage the  claw  under  the  axle  of  the  ve- 
hicle, said  column  may  be  again  raised  to 
its  vertical  position  (by  means  of  the 
shaft  or  other  operating  device),  thereby 
raising  the  vehicle  upon  said  jack,  which- 
being  on  on  wheels  enables  the  same, 
with  the  vehicle,  to  be  manoeuvered  about 
as  desired. 
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The  automobile  patents  now  issued  most- 
ly relate  to  detail  parts  or  accessories. 
while  up  to  a  few  years  ago  they  usually 
covered  the  car  complete. 
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Winton  Model  K  Owners  Tell  Their  Experiences 

Mr.  A.  L.  Stark,  Elyria,  Ohio,  has  been  using  his  Winton  Model  K  since  September  30, 1905. 
He  says:  "  I  have  driven  1,600  miles  without  a  sin^e  adjustment  and  without  trouble  of  any 
kind.    Have  not  spent  five  cents  for  repairs.    Nobody  can  do  better  than  buy  a  Winton  K." 

Mr.  J.  M.  Cox,  Dayton,  Ohio,  who  has  been  using  a  Model  K  nnce  early  November,  says : 
"  I  have  driven  cars  for  five  seasons  and  owned  three  big  cars,  but  the  K  is  the  most  perfect 
piece  of  machinery  I  have  ever  seen.  Not  a  penny  spent  for  repairs.  No  car  in  America  at 
the  price  approaches  the  K." 

Mr.  Wm.  H.  Childs,  Williamsport,  Pa.:  "I  have  driven  my  Winton  Model  K  2,300  mUes 
since  November  10  over  our  hills  and  bad  roads,  seldom  using  the  low  gear,  and  without  mak- 
ing an  adjustment  or  finding  any  defect  in  workmanship  or  material.    It  is  worth  {5,000  to  me." 

Just  compare  the  $2,500  Winton  Model  K  with  any  car  on  the  market  selling  at  $3,500  or 
higher. 

Detailed  infonnation  can  be  secured  at  Winton  branches  in  New  York»  Boston,  Philadelphia,  Chicago  and  London, 
at  Winton  sales  a^endes  in  all  important  places,  or  by  writin|(  for  "  The  Motor  Car  Dbsected "  to 

Ihe    WINTON    MOTOR    CARRIAGE    CO.. 

CLEVELAND,  OHIO.  U.  S.  A. 


MMnber  A.  L.  A«  M. 


Mention  Horseless  Age 


Copjrigtt,  1906.  bj  E-  P«  lagcrsoU. 


Ill-Matched 
Horses  Draw 
Badly 

Is  an  old  sayine  which  holds  true  with  the 
explosive  force  ot  an  automobile  engine, 
for  the  irregular  explosions  of  the  four- 
cycle engine  are  like  ill-matched  horses. 
The  Four  Cylinder  Two -Cycle  Elmore 
Engine  produces  a  constant,  unbroken 
application  of  power  with  no  intervals 
between  the  impulses.  The  expansive 
force  of  one  explosion  is  only  half  way 
through  when  another  begins. 


TiLL    FOR    EACH   AND    EACH    FOR  ALL.     The  easiest    self-starting   car    made,    goes   everywhere— anywhere— without 
change  of  gear.     ''       "^     "       *'    '    '  ....  .  ..  .  .     .  .    ..  .        , 

up  hill  or  on  I" 

to  20  parts  on  (  ^    ^   ^_  ^_.   ,_ ^  ^ 

fully   50   per  cent.     The  small   cost  of  up-keep'has  made  "the  twch  cycle   Elmore  the  most  desirable  car  in  the  world.     Send  for  cata- 
logue describing  the  Four  Cylinder  Two-Cycle  Elmore  at  $2,600  and  the  Three  Cylinder  Two-Cycle  at  Si, 600. 


UK    bJgva    ANU    HA^H    FOR  ALL.     The  easiest    self-starting   car    made,    goes   everywhere— anywhere— withotit 

ar.     Can  be  throttled  down  on  the  high  speed  to  two  miles  an   hour  or  speed   along  at  the  rate  of  45  miles  an   boor, 

level,  always  the  same.     Rtins  quietly  and  smoothly  over  the  roughest  roads.     All  inlet  and  exhaust  yalves  and  from    18 

1  each  cylinder  have  been  done  away  with.    Actually  50  per  cent,  of  moving  parts  eliminated.     Cost  of  maintenance  reduced 


The  Elmore 

1004   Amanda  Street     ^ 

Members  Association  Licensed 


Mfg.  Company 

Clyde,     Ohio 


Automobile  Manufacttirert. 


KINGSTON      LINE 


ts^i 


DASH  COIL 


of  Carburetors,  Muf- 
flers, Coils  and  Plugs 
is  without  a  peer.  The 
catalog  we  want  to  send 
you  will  tell  you  why. 
A  postal  from  you,  and 
we  send  it. 


TYPE  KC— VCftTlOa  OUTLET 


BYRNE,  KINGSTON  5.  CO. 

Kokomo,  Ind.,  U.  S.  A. 


Pacific  Coast  Branch :  105  Front  Street, 
Canada :  John  Millen  &  Sons, 


San  Francisco,  Cal. 
Toronto  and  Montreal 


KINGSTON  nUITLER  AND  CUT-OUT  COMBINED 

Sold  by  Leading  Dealers  and  Jobbers  throoffbout  the  U.  S. 

c45k  or  send  for  SpeciAl  Descriptive  (UdjUog. 
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Motor  Piston  Pins. 

By  Thos.  J.  Fay,  E.  E. 

''Floating"  pins  in  automobile  motors  are 
directly  responsible  for  a  large  percentage 
of  the  serious  mishaps  that  occur  to  such 
motors.  The  piston  pins  are  subjected  to 
unusual  and  rapidly  varying  strains,  and  it 
is  not  to  be  wondered  at  that  they  occasion- 
ally go  wrong.  Nevertheless,  of  the  pins 
that  give  trouble,  many  of  them  will  be 
found  to  have  been  faulty  in  one  way  or 
another.  Sometimes  the  fault  is  with  the 
material,  sometimes  it  is  due  to  defective 
desigfn,  while  quite  frequently  the  method  of 
fastening  the  pins  is  insecure. 

Of  the  many  possible  methods  of  fasten- 
ing pins  in  place,  there  are  hardly  any  that 


Fig.  I. 

will  not  serve  the  purpose  if  the  work  is 
done  well,  but  unfortunately  the  mechanic 
is  not  always  as  skilled  and  as  careful  as  is 
desirable.  Sometimes  the  pressure  on  the 
pins  is  too  great,  and  again  the  method  of 
lubrication  is  ineffective,  so  that  no  oil 
reaches  the  pin.  In  any  case,  a  "floating" 
piston  pin  may  cause  a  great  deal  of  dam- 
age in  a  short  time,  and  a  cylinder  that  has 
been  scored  by  such  a  pin  requires  to  be 
rebored  before  anything  like  the  normal 
compression  can  be  secured  again  in  the 
cylinder.  It  is  here,  of  course,  supposed 
that  the  cylinder  walls  are  thick  enough  to 
allow  of  reboring,  which  is  not  always  the 
case  in  automobile  motors. 

A  number  of  illustrations  arc  presented 
in  connection  with  this  article,  with  the  ob- 
ject of  showing  the  various  methods  em- 
ployed by  designers  for  locking  the  piston 
pins  securely  in  place.  Fig.  i  shows  a  pin 
of  solid  round  section,  presumably  of  small 
diameter,  which  is  likely  to  give  trouble  on 
account  of  the  high  pressure  per  square  inch 
of  bearing  surface.  The  effective  bearing 
surface  is  equal  to  the  projected  area  Ixd 
of  the  journal  portion  of  the  pin,  provided 
the  bearing  extends  the  whole  length  /  of 


Fig.  3. 
the  pin,  which  is  not  always  the  case.  The 
fastening  shown  in  Fig.  i  (and  also  in  Figs 
2,  3  and  4)  is  one  of  the  most  secure  devices 
that  has  yet  been  applied  to  this  purpose. 
It  consists  essentially  of  a  bolt  passing 
through  the  piston  boss  and  cutting  through 
the  pin  to  a  depth  of  about  three-sixteenths 
of  an  inch,  for  a  piston  of  average  size. 
The  nut  on  the  bolt  is  castellated  and  is 
prevented  from  rattling  off  by  means  of  a 
split  pin.  This  method  of  securing  the  bolt 
and  nut  is  plainly  shown  in  Fig.  5,  which 
shows  the  details  of  construction  as  found 
in  one  of  the  best  makes  of  foreign  motors. 
Fig.  2  differs  from  Fig.  i  in  that  the  pin 
is  lightened  by  having  a  hole  drilled  clear 
through  it  from  end  to  end,  the  diameter 
of  the  hole  being  about  one-half  that  of  the 
pin.  Figs.  3  and  4  show  pins  with  one  end 
tapered,  so  that  the  pin,  in  case  the  fastening 
means  should  become  ineffective,  could  float 
only  to  one  side.  The  writer  does  not  con- 
sider the  tapering  of  the  pin  to  be  of  any 
value,  for  if  the  locking  bolt  does  its  work 
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Fig.  4. 
a  plain  pin  cannot  float  out;  whereas,  if  the 
locking  pin  fails  to  do  its  work  properly  a 
taper  pin  will  float  out  even  quicker  than 
a  plain  pin,  because  the  pressure  comes  on 
an  inclined  plane,  as  it  were,  and  a  small 
component  of  it  tends  to  force  the  pin  side- 
ways. 

Fig.  5,  as  before  stated,  shows  the  details 
of  the  locking  bolt,  and  attention  is  called  to 
the  fact  that  the  piston  wall  is  perforated  at 
opposite  points  to  allow  of  inserting  the  bolt 
and  turning  up  the  nut  There  is  no  ob- 
jection to  these  holes  in  the  piston  wall; 
and,  indeed,  it  has  long  been  the  practice  of 
many  designers  to  reduce  the  weight  of 
pistons  by  drilling  numerous  holes  through 
the  wall  below  the  piston  rings. 

Fig.  6  shows  a  very  common  method  of 
locking  piston  pins  in  place,  and  has  some- 
thing to  be  said  in  its  fjvor.  Some  de- 
signers use  two  such  locking  screws,  one  in 
each  of  the  piston  bosses,  while  some  go 
even  a  little  further  and  lock  the  pin  with 
two  cap  screws,  which  in  turn  are  locked 


THE  MOWtlim  AOI. 

Fig.  5. 

by  passing  a  piece  of  wire  through  holes 
in  the  heads  of  the  screws,  the  wire  being 
long  enough  to  reach  from  one  screw  to  the 
other  and  hugging  the  piston  wall  to  pass 
arotmd  the  connecting  rod.  Fig.  7  shows  a 
locking  means   which   has   much   to   com- 


mend it  for  simplicity  and  reliability,  while 
the  locking  device  shown  in  Fig.  8  is  less 
secure,  because  the  cotter  pin,  as  a  rule,  is 
not  a  snug  fit,  and  the  little  play  is  sure  to 
engender  more.  In  connection  with  Fig.  8, 
it  should  be  pointed  out  that  in  the  drawing 
the  pin  is  rotated  through  an  angle  of  go* 
to  show  the  ends  spread  out 

Fig.  9  shows  still  another  method  of  lock- 
ing the  pin,  which  to  the  writer  appears  to 
be  rather  too  elaborate;  nevertheless,  it  is 
used  and  seems  to  work. 
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Fig.  8. 

The  pins,  of  course,  should  be  made  as 
strong  as  possible,  yet,  as  weight  is  an  im- 
portant consideration,  the  best  material  must 
be  used.  Only  a  short  time  ago  tool  steel 
was  considered  the  very  best  material  for 
the  purpose,  for  the  reason  that  the  pins  are 
subjected  to  considerable  heat  and  also  to 
quite  high  pressure,  a  maximum  pressure  of 


Fig.   10. — Tool  Steel  Pin   Broken  in 
Service. 

1,200  pounds  per  square  inch  of  projected 
area  being  very  common.  Fig.  lo  shows  a 
tool  steel  piston  pin  broken  in  service,  and 
is  only  one  of  a  considerable  number  of 
broken  pins  of  this  material  that  have  come 
to  the  writer's  notice.  Piston  pins  should 
not  be  made  of  a  material  so  likely  to  sud- 
den rupture  as  treated  tool  steel.  Carbon 
steel  would  hardly  serve  the  purpose  either, 
although  oil  tempered  45  point  carbon  steel, 
with  not  over  .02  per  cent,  phosphorus,  is 
able  to  bear  considerable  shock  stresses. 
Water  quenched  at  850**  C.  and  reheated  to 
550°  C.  this  steel  affords  a  tensile  strength 
of  150,000  pounds  per  square  inch  and  an 
elastic  limit  of  90,000  pounds;  it  shows  an 
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elongation  of  10  per  cent,  in  a  'specimen  8 
inches  long  and  a  contraction  of  area  of  55 
per  cent.  In  the  writer's  opinion  this  mate- 
rial, at  3  cents  per  pound,  when  properly 
treated  is  better  for  piston  pins  than  the  far 
more  expensive  tool  steel.  But  even  better 
results  are  demanded  than  are  obtainable 
with  carbon  steel. 

Fig.  II  shows  a  ruptured  forging  of 
"Government  specification"  nickel  steel, 
which  has  a  tensile  strength  of  223,000 
pounds  per  square  inch  and  an  elastic  limit 
of  190,000  pounds  when  oil  tempered  to 
950°  and  annealed  to  570**  C.  While  the 
physical  qualities  of.  this  material  are  ex- 
cellent, it  does  not  stand  up  under  shock 
stresses  in  the  same  way  as  nickel-chrome 
steel  and  vanadium  steel.  A  piston  pin  of 
nickel-chrome  steel  is  shown  in  Fig.  12,  and 
this  is  believed  to  be  the  best  material  for 
this  purpose  at  present  available.  Nickel- 
chrome  steel  of  the  following  composition 
is  well  adapted  to  the  purpose: 

Carbon    25 

Nickel   3.40 

Chromium    1.50 

Silicon   21 

Sulphur 024 

Phosphoi*us 012 

Manganese 36 

This  product  will  serve  the  purpose  ex- 
tremely well  if  heated  to  about  950**  C, 
quenched  in  cottonseed  oil  and  reheated  to 
about  570°  C,  and  cooled  in  lime  ashes,  or 
even  in  the  atmosphere. 

Vanadium  and  Wolfram  steels  may  also 
be  used  for  this  purpose,  and  specimens  of 
the  latter  metal  are  shown  in  Figs.  13  and 
14.  Vanadium  raises  the  tensile  strength 
and  the  elastic  limit  of  steel,  but  it  unfa- 
vorably affects  the  elongation  if  present  in 
any  considerable  amount.  Wolfram  steel 
should  be  preferably  used  in  the  natural 
state,  without  treatment,  and  this  can  well 
be  done,  as  the  material  as  it  comes  from 
the  mill  shows  a  tensile  strength  of  150,- 
000  pounds  and  an  elastic  limit  of  151,000 
pounds.  Treatment  seriously  reduces  the 
elongation,  as  in  the  case  of  tool  steel. 

In  the  design  of  piston  pins  it  is  hardly 
practicable  to  fix  the  dimensions  on  the 
basis  of  strength  of  the  material,  for  if  the 
pin  is  made  of  treated  alloy  steel  the  limit 
of  pressure  that  may  be  allowed  on  the 
projected  area  fixes  the  minimum  diameter 
of  the  pin.  With  the  proper  material  the 
maximum  pressure  on  the  projected  area 
may  be  as  high  as  1.200  pounds  per  square 
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Fig.  9. 


inch,  but  it  is  preferable  to  limit  the  pres- 
sure to  800  pounds  per  square  inch.  The 
pins  may  be  bored  out  to  about  one-ha!: 
the  outside  diameter,  and  the  connecting 
rod  bearings  should  be  about  60  per  ceni 
of  the  whole  length  of  the  pin.  It  wocld, 
of  course,  be  possible  to  check  the  strcngtli 
of  the  pin  by  applying  the  beam  formuli 
considering  the  pin.  as  a  beam  unifoniLy 
loaded  and  fixed  at  both  ends,  but  such  i 


Fig.  II. — Government  Specification 
Nickel  Steel  Showing  Fracture. 

method  is  of  little  value,  owinjg  to  the  ra 
ture  of  the  service. 


Consul  General  Guenther,  of  Frankfoa 
writes  that  the  colonial  economical  commit- 
tee of  Germany  has  sent  the  botanist  Carl 
Grossmann  to  Venezuela  to  study  the  grouih 
of  the  rubber  mistletoe  plant,  which  is  a  ni 
tive  of  that  country,  and  to  procure  seetls 
of  the  plant  for  cultivation  in  Germany^ 
African  colonies.  Some  of  the  varieties  of 
the  rubber  mistletoe  yield  20  per  cent,  ot 
rubber  of  the  volume  of  the  dried  Irui: 
The  colonial  committee  has  also  sent  the 
gardener  and  botanist  Mr.  Deistel,  of  the 
Kameroon  colony,  to  Java  and  British  India 
to  study  the  botanical  gardens  in  thoxr 
tropical  regions  with  a  view  to  applying  h\> 
experience  to  the  fields  and  gardens  of  ilie 
German  colonies. 


V,r.    12.— Xkkel  Chrome  Steel  Showing   FK.xcTrRF.. 


13.— WoLFR.wi  Steel.         Fig.  14.— Wolfram  Steel  Broken  in    Servio 
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Gasoline  Car  Maintenance. 

By  J.  S.  V.  BicKFORD. 
Many  men  are  frightened  from  buying  an 
automobile  by  fear  of  breakdowns  and  re- 
pair bills  on  the  one  hand,  or  the  hire  of 
an  expensive  mechanic  on  the  other.  To 
employ  an  expensive  mechanic  is  not  al- 
ways satisfactory  to  the  man  who  has  no 
mechanical  knowledge.  He  has  no  means 
of  finding  out  for  himself  whether  the  man 
is  competent  or  not,  or  whether  break- 
downs and  delays  are  the  fault  of  the  car  or 
the  man;  and  to  some  people  who  do  not 
make  constant  use  of  their  car  it  goes 
against  the  grain  to  see  expensive  hired 
help  (as  I  believe  you  call  what  in  England 
we  call  servants)  kicking  its  heels  about  the 
place  half  its  time  idle;  and  not  only  that, 
but  such  idleness  exercises  a  demoralizing 
influence  on  all  th^  other  people  employed 
about  the  place.  I  know  that  this  sort  of 
consideration  has  deterred  many  people  on 
this  side  of  the  water  from  buying  automo- 
biles, and  I  have  no  doubt  that  it  has  in 
America  also.  If,  however,  he  does  not 
employ  a  good  man,  the  user  wjth  no  me- 
chanical knowledge  is  in  constant  fear  of 
being  stalled  by  the  roadside  through  some 
trivial  defect. 

I  believe  that  if  he  goes  the  right  way  to 
work  these  fears  are  in  a  great  measure 
groundless.  Of  course,  if  a  man  is  going 
to  drive  the  car  himself  at  all  times  he  is 
certain  to  have  some  derangement  sooner 
or  later,  and  some  application  on  his  part 
in  order  to  master  the  rudiments  of  electric 
ignition,  etc.,  are  essential;  but  a  very  little 
will  serve  to  fit  him  out  to  meet  most  ordi- 
.nary  emergencies.  The  one  thing  neces- 
sar>',  however,  is  that^the  car  should  be  kept 
in  fair  order.  I  have  some  "hopes  that  the 
following  few  notes  may  be  found  useful  to 
this  end. 

In  order  to  keep  a  car  in  good  order  it 
must  be  carefully  looked  after,  which  means 
that  all  its  parts  which  are  liable  to  de- 
rangement have  to  be  inspected  at  frequent 
intervals.  A  good  man  does  this  sort  of 
thing  by  instinct,  but  it  is  by  no  means 
impossible  to  so  arrange  matters  that  an 
intelligent  boy  can  do  nine-tenths  of  what 
is  necessary. 

Even  the  most  competent  men  will  over- 
look points  at  some  time,  and  the  result  is 
trouble.  My  method  is  to  make  a  careful 
list  of  all  the  parts  of  the  car  which  require 
looking  at.  If  the  private  owner  wants  this 
^Tt  of  thing  done,  I  should  suggest  that  he 
obtain  the  services  of  one  of  the  maker's 
men  for  a  few  days  and  get  him  to  write 
out  the  list.  Supplement  this  by  the  answer 
which  the  maker  himself  will  furnish  to  the 
same  question,  and  then  have  a  few.  dozen 
copies  of  the  list  printed.  You  will  be  quite 
surprised  to  what  a  length  it  will  extend. 
I  have  one  applying  to  a  6  horse  power 
gasoline  car,  and  there  are  over  120  points 
which  require  attention  once  a  fortnight. 

To  make  the  list  one  takes  first  the  igni- 
tion system,  and  follows  the  low  tension 
wires  right  round  the  circuit,  listing  by 
name  every  terminal  on  it.     It  is  the  work- 


ing loose  of  these  terminals  which  causes 
the  missing  which  usually  bothers  the  be- 
ginner so  much.  The  engine  of  a  good  car 
will  to  a  great  extent  take  care  of  itself,  but 
batteries  have  to  be  changed,  and  if  the 
terminals  are  not  screwed  up  tight  they 
work  loose  and  cause  missing  which  the 
amateur  can  in  no  wise  locate.  The  list  of 
terminals  in  this  circuit  will  be  as  follows 
for  a  car  having  two  accumulators.  Battery 
voltage  test:  No.  i  battery.  No.  i  cell;  No. 
I  battery.  No.  2  cell;  No.  2  battery,  No.  i 
cell;  No.  2  battery.  No.  i  cell.  Terminals: 
Battery,  4;  switch,  3;  commutator  (two 
cylinder  engine),  2;  coil,  4;  ground,  i;  high 
tension  system,  4.  Remove  plug  and  exam- 
ine the  points.  In  the  same  way  one  traces 
up  the  gasoline  leads,  lists  the  lubricators, 
etc. 

All  these  details  are  printed  in  columns, 
and  the  party  who  is  entrusted  with  the  ex- 
amination ticks  them  off.  This  is  essential 
to  prevent  carelessness,  and  the  method  can 
be  used  as  follows:  When  the  boy  (say) 
who  has  to  do  the  looking  over  is  about  to 
start  work,  the  boss  comes  along  when  he 
is  not  looking  and  loosens  a  battery  ter- 
minal on  the  list,  and  preferably  one  out 
of  sight.  He  then  waits  till  the  inspection 
is  over,  and  notices  whether  this  terminal 
is  marked  as  right  or  wrong.  If  the  for- 
mer, the  boy  gets  into  hot  water,  and  knows 
it  is  not  much  ilse  monkeying  with  the  boss. 
This  sort  of  examination  does  a  great  deal 
to  minimize  the  chances  of  failure.  I  made 
one  myself  the  other  day  on  a  car  which 
was  in  good  running  order  and  giving  its 
owner  satisfaction.  I  found,  among  other 
things,  seven  loose  terminals,  including 
three  out  of  the  whole  four  battery  binding 
screws  and  the  two  commutator  screws; 
two  loose  connecting  rod  bolts  and  a  brake 
wanting  adjustment.  The  whole  thing,  in- 
cluding rectifying,  took  three-quarters  of 
an  hour,  and  the  result  is  that  the  car  has 
run  without  a  hitch  since,  whereas  it  would 
have  been  missing  intolerably  by  this  time 
had  the  work  not  been  carried  out. 

Of  course,  this  sort  of  looking  after 
could  only  be  done  with  a  really  good  car. 
Where  the  machinery  requires  to  be  tink- 
ered with  every  few  days  a  good  repair 
man  is  essential,  and  my  advice  to  the 
owner  would  be  to  sell  that  car  at  the  ear- 
liest possible  moment.  I  do  not  know 
what  the  prices  range  at  in  the  United 
States,  but  on  this  side  of  the  water  a 
thoroughly  sound  car  for  a  medical  man 
can  be  bought  for  about  $1,500,  or  possibly 
even  as  low  as  $1,000,  but  I  hardly  think 
I  should  care  to  recommend  anything  much 
under  $1,225.  At  this  figure  a  really  re- 
liable car  may  be  had  which  will  run  ex- 
cellently with  the  sort  of  attention  I  am 
describing. 

Then  there  is  another  point.  In  addi- 
tion to  the  dashboard  oilers  provided  there 
are  usually  about  one  hundred  little  hole? 
which  require  a  single  drop  of  oil  once 
every  two  days  or  so;  such  places  as  the 
little  drag  link  bearings,  which  hold  thr 
ends  of  the  springs  to  the  scroll  iron;  the 


bearings  through  which  the  brake  rods 
work,  etc.  All  these  should  be  most  care- 
fully listed. 

To  make  this  list,  proceed  as  before  by 
writing  the  maker  and  thoroughly  worry- 
ing him  till  you  get  a  good  answer  out  of 
him,  and  then  take  the  job  on  yourself. 

Get  someone  to  move  everything  on  the 
car  which  is  movable.  Start,  say,  with  the 
clutch.  Get  your  assistant  to  move  this  up 
and  down  when  the  floor  boards  are  up  and 
trace  up  the  motion.  Wherever  one  rod 
turns  on  another  or  in  a  bearing,  look 
for  the  oil  hole  and  list  it  and  number  it. 
Thus,  in  the  case  we  have  taken,  it  will  be 
found  in  all  probability  that  the  clutch 
pedal  works  on  a  long  rod  fastened  to  the 
foot  of  the  dashboard.  Look  out  for  some 
way  of  getting  oil  into  this  tube  between 
the  long,  tube  like  bearing  of  the  clutch 
and  the  rod  on  which  it  works.  At  the 
other  end  of  this  tube  will  be  fastened  a 
little  lever,  to  the  end  of  which  a  rod  is 
linked.  This  link  wants  oil — list  that;  at 
the  other  end,  perhaps,  there  is  another 
link;  that  wants  oil.  Then  comes  the 
clutch  fork,  that  works  on  a  bearing  some- 
where (its  fulcrum).  Look  out  for  the  oil 
hole  here.  Lastly,  look  how  the  jaws  of 
the  fork  are  oiled  where  they  engage  th« 
grooved  collar  on  the  clutch  shaft.  In  thi? 
way  trace  up  every  movement  and  look  out 
for  the  oil  hole  (likely  enough  there  will 
not  be  one  and  you  must  do  the  best  you 
can  by  wasting  ten  times  the  oil  you  us( 
on  the  outside  of  the  shaft  in  the  hope  that 
some  will  get  in)  wherever  one  part  moves 
in  contact  with  another,  fast  or  slow.  This 
list  could  then  be  printed  or  typewritten 
and  several  copies  kept,  for  they  will  inev- 
itably get  dirty  in  use,  and  the  car  should 
be  lubricated  by  this  list  once  a  week  at 
least,  i.  e.,  say,  once  in  every  200  miles. 
By  this  means  a  host  of  most  uppleasant 
squeaks  will  be  avoided. 

In  going  over  this  list  it  will  be  found 
very  convenient  to  use  an  oil  can  of  the 
"locomotive"  pattern,  fitted  with  an  oi' 
pump.  With  this  instrument  a  drop  of  oil 
can  be  forced  in  an  upward  direction;  it  is 
often  very  difficult  to  get  even  a  cycle  oil 
can  into  some  of  the  under  parts  of  a  car. 
to  oil  a  part  which  cannot  be  reached  from 
above.  A  notable  example  is  the  inside  of 
the  spring  bearings,  of  the  front  dumb 
irons.  The  only  way  of  getting  oil  to  them 
is  to  squirt  it  in.  It  is  a  tip  worth  remem- 
bering, however,  not  to  leave  this  oil  can 
about  a  shop  where  two  or  three  young- 
sters are  employed;  it  will  shoot  a  jet  of 
oil  10  or  15  feet,  and  as  a  weapon  of  of- 
fence is  very  popular  with  the  juvenile 
workman  and  does  not  tend  to  improve 
either  the  appearance  or  the  temper  of  the 
shop. 


A  German  inventor,  Herr  Raupp,  of 
Mainz,  has  invented  an  automatic  gas 
lighter  based  upon  the  property  of  alu- 
minum by  virtue  of  which  its  electrical 
conductivity  greatly  increases  when  it  i? 
subjected  to  light  rays. 
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Chassis  Dimensions  from  the  Body 
Designer's  Standpoint. 

By  E.  S. 

In  the  development  of  the  automobile 
many  hard  problems  and  obstacles  had  to 
be  overcome,  and  so  manifold  were  these 
problems  that  but  few,  if  any,  realized  the 
immensity  thereof.  The  nature  of  an  auto- 
mobile is  manifold,  and  in  order  to  make  a 
first  class  car  many  different  kinds  of  tech- 
nical talents  are  required,  including  that  of 
the  body  designer.  In  the  early  stages  of  ^ 
automobile  development  all  had  but  a  faint 
realization  of  the  requirements  for  a  suc- 
cessful automobile,  and  one  had  but  very 
little  regard  for  the  other  fellow's  work, 
with  the  result  that  the  automobile  was 
anything  but  a  satisfactory  product  Since 
then  the  successful  designers  have  realized 


the  ideal  chassis,  from  the  body  designer's 
point  of  view,  is  one  that  is  so  made  up 
that  it  gives  him  full  freedom  to  design  and 
develop  a  tasteful  body,  well  proportioned 
and  comfortable  for  the  number  of  persons 
the  automobile  is  intended  to  carry.^  The 
body  designer  is,  therefore,  mainly  inter- 
ested in  those  parts  of  the  chassis  that  will 
determine  or  interfere  with  the  develop- 
ment of  the  body,  such  as  the  length  and 
width  of  the  frame  from  the  dashboard  to 
the  rear  end,  and  anything  that  projects 
above  the  frame  from  the  dashboard  to  the 
rear  end  of  the  frame,  and  such  other 
things  as  steering  wheels,  side  levers,  rear 
wheels,  sprockets,  sprocket  pinions  and 
driving  chains,  etc  The  cut  herewith 
shows  an  outline  sketch  of  a  frame  in  side 
and  plain  view,  showing  positions  of  wheels 
and  springs,  etc.,  and  also  showing  in  side 


Frame  Proportions  for  Side  Entrance  Body. 


and  learned  what  an  automobile  has  to  with- 
stand, and  have  also  learned  that  it  re- 
quires the  best  kind  of  materials  and  me- 
chanical workmanship,  as  well  as  artistic 
design,  well  projected  and  with  tasteful 
and  elegant  finish.  Yet  there  is  perhaps 
even  now  room  for  improvement,  and  in 
many  cases  also  room  for  a  better  tmder- 
standing  between  the  designer  of  the  ma- 
chine proper  and  the  man  who  designs  the 
body.  The  two  parties  should  understand 
the  requirements  and  conditions  of  eath 
other's  work  and  co-operate,  with  the  object 
of  producing  as  satisfactory  an  automobile 
as  possible.  The  time  has  arrived  that  the 
body,  which  is  paramount  as  far  as  appear- 
ance is  concerned,  cannot  be  negelected, 
but  requires  to  be  artistically  designed, 
properly  constructed,  well  proportioned  and 
finished,  and  must  be  roomy  and  comfort- 
able.   In  order  to  accomplish  these  objects, 


view  in  dot  and  dash  outline  a  plain  and 
practical  tonneau  body  with  fenders  (mud- 
guards) and  running  boards.  The  views 
also  show  the  relation  of  the  body  to  some 
other  parts  secured  to  the  chassis.  This 
body  is  intended  for  five  cccupants,  two  in 
the  front  seat  and  three  in  the  rear  seat. 

The  distance  from  the  dashboard  to  the 
centre  of  the  rear  wheels  for  a  body  of  this 
style  should  not  be  less  than  76  inches,  the 
width  of  the  main  frame  should  not  be  less 
than  35  inches,  and  for  the  full  length  of 
frame  from  the  dashboard  to  the  rear  end 
92  inches  is  proper  for  this  kind  of  body. 

A  badly  located  steering  post  is  very 
annoying  to  the  body  designer,  because  it 
interferes  with  the  position  of  the  front  seat, 
as  well  as  the  height  of  the  lower  part  of 
the  body  and  the  front  boards  of  the  front 
seat.  The  height  from  the  frame  to  the 
lower  edge  of  the  steering  wheel  should  not 


be  less  than  27  inches,  while  the  dista&j*- 
from  the  dashboard  to  the  rear  edge  of  iLi 
steering  wheel  and  the  rearward  positioi: 
of  side  levers  should  be  about  23  incfae- 
when  the  distance  from  the  dasboard  to 
centre  of  rear  wheel  is  76  inches.  Wber 
the  distance  to  the  rear  wheels  is  greater. 
the  distance  from  the  dasht)oard  to  the  reir 
edge  of  steering  wheel  and  side  levers  may 
also  be  increased.  A  good  practice  is  tu 
have  the  toe  board  permanently  fixed  to  cr 
integral  with  the  chassis,  instead  of  wn- 
the  body.  The  height  of  the  frame  in  rela- 
tion to  the  wheels  should  be  such  that  with 
the  proper  height  of  the  body  the  re^r 
fenders  do  not  require  to  be  raised  abo\-c 
the  lower  line  of  the  seat,  and  yet  haxt 
sufficient  clearance  for  spring  action.  In 
the  accompanying  sketch  are  given  some 
dimensions  which  give  the  proper  height  of 
wheels,  frame,  lower  body  and  the  correa 
position  of  the  rear  fender.  As  some  man- 
ufacturers use  more  flexible  springs  thar 
others,  the  space  between  the  wheels  awl 
fenders  should  be  in  proportion  to  tiie  flex- 
ibility of  the  springs,  and  the  distance  from 
the  dashooard  to  the  rear  wheels  sbouM 
be  such  that  a  well  proportioned  door  car. 
swing  open  at  right  angles  without  striking 
the  fender.  In  cases  where  the  body  de- 
signer is  unable  to  see  and  measure  up  the 
chassis,  a  good  practice  is  to  send  him  an 
outline  sketch  like  that  accompanying  thi« 
article,  with  dimensions,  excepting:  those  of 
the  body.  It  is  also  well  to  show  zd6 
dimension  all  parts  that  may  project  abcnt 
the  level  of  the  frame  from  the  dashboard 
to  the  rear  end.  The  x  marks  on  the 
sketch  indicate  that  definite  dimensions  are 
to  be  inserted,  but  that  more  or  less  latitude 
is  allowable  in  these  places  so  far  as  the 
construction  and  appearance  of  the  body 
are  concerned. 


Some  recent  improvements  in  the  Edison 
alkaline  storage  cell  are  described    in  the 
Scientific  American.     Actual  use    of   some 
175  sets  of  automobile  batteries  has  demon- 
strated that  there  is  a  loss  in  capacity,  due 
to   the   separation   of   the   active    materia] 
from  the  containing  flat  cases  of  the  nickd 
plate.    A  new  form  of  briquette,  consistin^r 
of  a  rolled  tube  of  perforated,  nickel  plated 
sheet  steel,  is  soon  to  be  used.    These  tubes 
are  tightly  packed  with  active  material  by  a 
special  machine,  and  they  are  then  clamped 
into  place  in  the  plate  by  means   of  their 
twisted  ends.    The  tubes  are  made  from  a 
small  sheet  of  metal,  which  is  rolled  into 
the   tubular   shape   and   has  its   two  ends 
joined  together.    Thus  there  is  a  joint  run- 
ning the  entire  length  of  each  tube,  but  by 
twisting  the  ends  of  the  tube  and  clampin? 
them,  it  is  impossible  for  any  appreciable 
expansion  of  the  latter  to  occur,  and  sep- 
arate it  from  the  active  material  within,    A 
new  form  of  binder  other  than  flake  graph- 
ite has  been  discovered,  and  this,  together 
with  the  new  construction,  is  said  to  in- 
crease the  total  capacity  of  the  cell  from  10 
to  about  15  watt  hours  per  pound  of  com- 
plete cell. 
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'he  Renault  Direct  Drive  Patents. 

By  F.  W.  Barker. 

The  feature  of  direct  shaft  drive  for 
igh  speed  and  speed  changes  through  lat- 
rally  movable  gears  have  been  covered  in 
NO   United    States  patents  by  Louis  Re- 


No.  660.924. 

lauh,  viz.,  No.  660,924,  of  October  30,  1900, 
Med  July  22,  1899,  and  No.  725,482,  of  April 
i4i  1903,  filed  November  29,  1901. 

In  the  first  patent  the  shaft  14  carries  a 
splined  pinion  15,  which  has  end  teeth 
adapted  to  mesh  with  corresponding  teeth 
on  a  double  pinion  16,  that  is  loose  on 
shaft  14.  When  in  this  engagement  the 
drive  is  direct  from  the  friction  clutch, 
through  Cardan  joints  (not  shown)  to  the 
differential.  Upon  sliding  the  pinion  15 
against  spring  17,  out  of  engagement  with 
pinions  16,  either  the  shaft  21  or  shaft  26 
(both  being  mounted  eccentrically)  may  be 


swung  toward  shaft' 14,  to  bring  their  pin- 
ions into  mesh  with  the  pinions  15  and  16, 
thereby  transmitting  motion  from  the 
splined  pinion  15  to  the  loose  pinions  16,  at 
the  desired  speed.  The  left  hand  bevel  gear 
is  splined  to  its  shaft  and  shown  clutched  to 
the  right  hand,  loose  bevel  gear.    Means  are 


shaft  mounted  in  the  xrasing,  means  in  con- 
nection with  the  shaft  for  throwing  the 
clutch,  a  third  shaft  eccentrically  mounted 
in  the  casing  and  movable  toward  and  from 
the  first  named  shaft,  gear  wheels  attached 
to  the  first  named  shaft  and  to  the  eccentric 
shaft,  and  means  for  throwing  said  eccen- 


} 


No.  607,318. 


provided  for  unlocking  these  bevels  and  in- 
terposing an  idle  bevel  between  them» 
whereby  the  direction  of  motion  transmit- 
ted is  reversed. 

1.  In  gearing  for  motor  vehicles,  the  com- 
bination of  friction  clutch  mechanism  form- 
ing a  coupling,  a  brake  working  with  one 
section  of  the  coupling,  means  for  actuating 
the  brake  and  coupling  in  unison,  and 
means  for  transmitting  the  movement  of  the 
coupling  section  with  which  the  brake  is 
connected. 

2.  In  gearing  for  motor  vehicles  the  com- 
bination of  clutch  and  brake  mechanisms,  a 
toothed  wheel  and  a  shaft  connecting  the 
clutch  and  brake  mechanisms  with  the 
toothed  wheel,  the  connections  of  the  shaft 
being  such  as  to  permit  the  independent 
play  of  the  clutch  and  brake  mechanisms 
with  respect  to  the  toothed  wheel. 

3.  In  a  gearing  for  motor  vehicles  the 
combination  of  a  primary  movement  tnem- 
ber  driven  from  the  motor,  a  clutch  work- 
ing with  said  member,  a  shaft  driven  by 
the  clutch,  the  shaft  being  in  two  sections 
with  a  releasable  connection  between  them, 
variable  speed  gear  for  driving  the  sections 
of  the  shaft  and  movement  transmitting  de- 
vices in  connection  with  said  shaft. 

4.  The  combination  of  a  shaft  formed  in 
two  sections,  a  clutch  connecting  the  sec- 
tions with  each  other,  an  eccentrically 
mounted  shaft,  movable  eccentrically  toward 
and  from  the  first  named  shaft,  gears  fast- 
ened to  the  several  shafts,  and  means  for 
operating  the  clutch  and  for  throwing  the 
eccentric  shaft  in  unison  with  each  other. 

5.  The  combination  with  a  casing,  of  a 
shaft  mounted  therein  and  formed  in  two 
sections,  a  clutch  connecting  the  sections,  a 


No.  725,482. 

trie   shaft,   such  means  having  connection 
with  the  second  named  shaft. 

Renault's  second  patent  differs  but  slight- 
ly from  the  foregoing  in  its  essentials,  the 
main  diflference  being  the  use  of  a  single 
gear  carrying  shaft  W,  adapted  to  move 
toward  the  main,  direct  driving  shaft  d, 
instead  of  two  such  shafts  as  required  in 
the  first  patent.  When  shaft  W  is  moved 
laterally  to  mesh  gear  Z*  with  gear  S,  the 
pinion  i  having  been  unclutched  from  pinion 
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No.  659.390. 

S,  and  caused  to  slide  along  shaft  d,  then, 
according  to  the  degree  of  sliding  move- 
ment given  pinion  /,  either  gears  i*  and  Z" 
intermesh  to  give  the  middle  speed,  or  gears 
r  and  Z'  intermesh  to  give  the  low  speed. 
An  idler  carried  by  an  eccentrically  mount- 
ed shaft  is  adapted  to  be  interposed  be- 
tween gears  /'  and  Z'  to  provide  the  re- 
verse. 

The  claims  are  as  follows : 

1.  In  a  speed  changing  gear  for  motor 
vehicle^  the  combination  with  a  motor  shaft, 
of  a  high  speed  gear  directly  driven  by  said 
>haft.  a  low  speed  gear  consisting  of  a  plu- 
rality of  gear  wheels  caused  to  engage  by 
lateral  shifting  movements,  and  means  for 
producing  rearward  travel. 

2.  In  a  speed  changing  gear  for  motor 
vehicles,  the  combination  with  a  motor 
^haft.  of  a  high  speed  gear  directly  driven 
by  jsaid  shaft,  a  low  speed  gear  consisting  of 
a  series  of  gear  wheels  caused  to  engage  by 
lateral  shifting  movements,  and  means  com- 
I)rising  a  single  rack  and  a  spur  pinion  in- 
torposalile  between  said  gear  wheels  and 
tlie  speed  changing  wheels  for  producing 
backward  travel. 

There  appears  to  be  very  few  earlier  pat- 
ents that  in  any  way  foreshadow  the  ideas 
of  the  direct  drive,  and  possibly  the  Renault 
|)atents  may  prove  to  be  valuable  property. 
As  showing  what  has  been  done  by  earlier 
inventors  leading  up  to  the  Renault  device, 
these  patents  are  noted : 

Worth  No.  607,318,  of  July  12,  1898,  f^led 
September  22,  1897. 

The  K^'ar"«i  .<,^  ^\  being  loo.se  on  their  shaft, 
are  always  in  mesh,  respectively,  with  the 
vroars  ,c',  .C',  that  are  fast  on  their  shaft  g\ 
I  ".It  her  one  of  the  gears  g,  /;"'.  is  made  fast 
t«)  sh.ift  (i  by  the  double  faced  clutch  G', 
and  the  jx^wcr  thus  amplified. 

S{>erry  Xo.  645.902,  of  March  20.  1900, 
Tiled  Aii^iKt  2^,  1898. 

.V  loo-e  gear  D  on  shaft  D'  is  made  fast 
tlureto  1)>  axial  clutch  I)",  the  gear  D 
always  bring  in  mesh  with  the  gear  C  of 
j)IaiKtar>  system  to  drive  the  compound 
axle  .\  A'.  The  shaft  I)',  carrying  loosely 
tiu-  i^cars  D',  \y  (which  are  fast  to  each 
otiur).  is  adapted  to  swing  toward  shaft 
\y  to  iiush  said  gears  D',  D*  and  D,  D^ 
where) >y,  when  the  gear  D  is  unclutched,  the 
leverage  is  increased  on  the  low  speed. 


Fischer  No.  659,390,  of  October  9,  1900, 
filed  February  19,   1900. 

The  driving  shaft  i  connects  axially  with 
the  driven  shaft  6  by  the  opposed  clutches 
3,  5.  A  frame  B,  mounted  in  guides  14, 
carries  the  change  speed  gears  16,  17,  and 
19,  20,  meshing  either  set  with  the  gears  on 
the  driving  and  driven  shafts,  when  the  lat- 
ter are  disconnected,  as  may  be  desired. 

As  will  be  observed,  the  essential  features 
of  the  Renault  first  patent.  No.  660,924,  can 
be  read  in  the  first  claim  of  his  second  pat- 
ent, No.  725,482.  Under  these  circumstances 
it  is  doubtful  whether  said  claim  can  be 
sustained,  because  the  courts  have  time  and 
again  held  a  patent  bad  which  attempted  to 
cover  broadly  features  disclosed  and  insuf- 
ficiently covered  in  an  earlier  patent:  Mil- 
ler vs.  Bridgeport  Brass  Company.  104  U.  S. 


Commercial  Motor  Traffic. 

A  sufficient  period  of  time  has  now 
elapsed  to  permit  us  to  form  an  accurate 
impression  of  the  cost  and  commercial  ef- 
ficiency of  heavy  motor  traffic,  to  compare 
its  advantages  and  disadvantages — if  any — 
with  its  chief  competitors,  the  railways  and 
horse  drawn  vehicles.  For  public  passenger 
service  the  motor  omnibus  has  become  an  in- 
stitution in  and  about  Lonxlon.  Already  250 
of  these  vehicles  may  now  be  seen  thread- 
ing their  way  among  congested  traffic  with 
facility,  and  the  number  is  growing  daily. 
It  is  true  that  breakdowns  are  still  by  no 
means  uncommon,  but  many  of  these  are 
probably  due  to  want  of  mechanical  knowl- 
edge on  the  part  of  the  drivers.  It  is  per- 
haps remarkable  that  failures  are  not  more 
numerous,  for  the  average  driver  can  know 
but  little  of  the  complex  mechanism  of 
which  he  has  charge.  A  four  cylinder  gaso- 
line engine,  as  usually  adopted  in  omni- 
buses, has  eight  valves  and  their  att(ilidant 
parts  to  be  kept  in  the  best  of  order.  Then 
there  are  clutches  which  are  liable  to  act 
too  fiercely  or  to  slip,  either  of  which 
faults  is  equally  unpleasant  in  busy  thor- 
oughfares with  times  to  be  strictly  kept. 
Then  there  is  the  change  speed  gearing, 
which  requires  careful  handling  and  is  al- 
ways liable  to  derangement  by  an  unskillful 
driver.-  If  we  add  to  these  items  the  igni- 
tion apparatus,  whether  magneto — as  is 
usual — or  batteries  and  their  attendant  con- 
nections and  sparking  plugs,  carburetors 
which  are  liable  to  choke  if  a  portion  of 
grit  the  size  of  a  pin  head  finds  its  way 
into  the  fuel  tank,  a  good  idea  of  the 
delicacy  of  handling  and  all  round  knowl- 
edge required  may  be  formed.  It  says 
much  for  the  workmanship  employed  by 
motor  car  engineers  that  troubles  are  not 
more  frequent. 

For  the  transport  of  merchandise  the 
driving  difficulties  are  not  so  great.  This 
does  not  necessitate  the  constant  stopping 
and  starting,  which  is  equally  destnictive 
of  horsellesh  and  steel.  The  difficulty  which 
has  hitherto  beset  carriers  of  merchandise 
bv   hcavv    motor    vehicles    is    the    want    of 


freight.  To  work  under  the  best  paying 
conditions  these  must  be  constanXly  loaded, 
as  the  working  expenses  are  much  the  same 
whether  running  light  or  carrying  their 
maximum  loads.  The  expense  of  carrying 
a  full  load  in  one  direction  is  frequentlj 
nearly  doubled  by  the  vehicles  having  to 
return  empty.  Still,  under  such  unfavor- 
able conditions  the  cost  of  a  motor  scnice 
can  be  frequently  made  to  compare  favor- 
ably with  one  in  which  the  haulage  ii 
done  by  horseflesh. 

The  ideal  conditions  of  operation  for 
heavy  steam  traffic  are  over  distances  01 
from  30  to  40  miles,  with  loads  from  4  to  8 
tons  both  out  and  return.  Under  such 
conditions  of  work  the  cost  per  ton  milt 
and  the  advantage  of  one  handling,  mii^i 
result  in  economy.  An  instance  of  an  aver- 
age service  of  steam  wagons  is  furnished 
by  the  corporation  of  a  northern  city.  In 
this  case  three  wagons  arc  used  to  convey 
oil  a  distance  of  6  miles  to  one  of  the  g.15 
works.  For  some  time  the  vehicles  ha\f 
made,  on  an  average,  three  return  joume>7 
per  day  on  five  days  of  each  week,  an<l 
one  return  trip  on  Saturdays.  The  weight 
of  oil  on  each  journey  is  117  cwt.  The 
tank  to  hold  the  oil  weighs  25  cwt.  Each 
wagon,  therefore,  travels  36  miles  per  ^\, 
with  a  gross  load  of  142  cwt.  in  one  direc- 
tion, or.  say,  for  18  miles,  and  with  a  load 
of  only  25  cwt.  on  the  return  18  mi'.e^ 
The  total  weekly  mileage  is  then  192  miV^. 
that  is,  96  miles  in  either  direction.  The 
following  figures  show  how  the  cost  of 
operation  works  out : 

Work  done  ^^  ^  ^^^  =  681.6    ton  miles  per 
20 

outward  journey. 

Work  done  ^       ^  =  120  ton  miles  per  home- 
20 

ward  journey. 

Thus  681.6+  120-801  ton  miles  per  week 
per  wagon.  The  cost  per  week  is  as  fol- 
lows :  Driver  and  assistant,  £2  17s. ;  fuel- 
coke — 19s. ;  oil,  water,  etc.,  5s. ;  repairs— 10 
per  cent,  of  cost  per  annum^ii ;  deprecia- 
tion, 15  per  cent,  per  annum,  i\  los. ;  in>ur- 
ance,  los. ;  total,  £7  is.  Dividing  this  amount 
— £7  IS. — by  801,  the  cost  per  ton  mile  ii 
found  to  be  2. id.  A  simple  arithmetical  cal- 
culation shows  that,  if  only  a  fraction  of 
the  outgoing  load  could  be  in.sured  on  the 
return  journey,  the  cost  of  transport  would 
be  materially  reduced.  If,  say,  in  the  case 
of  brewers'  work,  a  return  load  of  empty 
casks  weighing  perhaps  25  cwt.  could  be  re- 
lied upon,  the  cost  would  be  brought  down 
to  i.8d.  per  ton  mile. 

Since  the  introduction  of  the  higher  tare 
limit  for  motor  wagons,  there  has  l>een  a 
marked  decrease  in  the  number  of  break- 
downs and  wheel  troubles,  owing  to  the 
strengthening  up  of  vital  parts.  There  i>. 
however,  still  room  for  improvement  in  the 
direction  of  noiselessness,  and  the  fitting 
of  spark  arresters.  When  working  with  a 
high  blast  much  discomfort  is  frequently 
caused  to  other  users  of  the  roads  by  the 
emission  of  sparks  and  ashes  from  the 
chimneys  of  steam  vehicles. — The  Engineer. 
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The  Gasoline  Storage  Question. 

The  motorist  is  not  the  only  person  in  the 
world  of  automobiling  who  is  directly  ex- 
periencing legal  difficulties,  although  that 
which  detrimentally  affects  one  class  inter- 
ested in  motoring  or  the  automobile  in- 
dustry necessarily  has  a  damaging  influence 
on  the  other  classes.  For  example,  what- 
ever restricts  the  liberty  of  the  road  in  use 
by  the  autoist  is.  of  course,  felt  by  the 
manufacturer.  The  same  principle  applies 
in  placing  restrictions  on  the  garage  keeper; 
that  which  hinders  the  keeper  of  a  garage 
in  the  storage  of  automobiles  inconveniences 
the  automobile  owner.  A  case  of  this  kind 
recently  occurred  in  New  Jersey. 

The  Court  of  Chancery  at  Jersey  City  in 
New  Jersey,  upon  complaint  against  the 
maintaining  of  a  garage  on  a  certain  boule- 
vard, recently  handed  down  an  order  which 
determined  that  one-half  pint  of  gasoline 
was  all  that  may  safely  be  left  in  an  auto- 
mobile stored  in  a  garage.  The  order  en- 
joined the  storage  by  the  defendants  of 
gasoline  in  the  building  occupied  by  them 
as  a  garage  until  the  further  order  of  the 
court,  but  it  was  provided  that,  until  the 
court's  further  order,  the  defendants  could 
allow  suf^cient  gasoline  to  remain  in  auto- 
mobiles about  to  enter  the  building  under 
their  own  power,  but  the  amount  of  gaso- 
line allowed  to  remain  in  the  vehicles  was 
fixed  at  not  more  than  one-half  pint  for 
each  vehicle.  The  court  also  authorized  the 
complainants  at  all  proper  times  and  from 
time  to  time  to  in.spect  the  gasoline  tanks  of 
automobiles  about  to  enter  the  building  or 
those  actually  within  the  garage,  for  the 
purpose  of  ascertaining  the  amount  of  gaso- 
line contained  in  them. 

The  action  of  the  court  in  the  case  under 
con>ideration  is  drastic  and  oppressive.  If 
the  restraining  order  is  made  final,  and 
should  be  upheld  by  the  highest  court  of 
resort,  there  would  be  a  situation  of  great 
hardship   calling   for   immediate   legislation. 


However,  it  does  not  seem  that  this  could 
be  the  case,  but  whatever  may  be  the  result 
of  this  particular  instance  of  restricting  the 
storage  of  gasoline  by  garage  keepers,  the 
order  granted  constitutes  a  reminder  to  those 
interested  in  motoring  that  it  might  be  well 
to  take  action  in  forestalling  similar  oc- 
currences by  advocating  proper  legislative 
measures. 

That  the  storage  of  gasoline  and  other  in- 
flammable substances  should  be  regulated  is 
not  denied.  The  State  has  the  power,  of 
course,  to  control  the  storage  of  the  keep- 
ing of  combustible  and  inflammable  matter, 
under  its  police  authority,  and  should  seek 
through  the  Legislature  and  the  courts  the 
protection  of  the  public  safety.  But  eager- 
ness to  protect  the  safety  of  the  public 
should  not  be  carried  beyond  reason. 

It  was  not  long  ago  when  an  automobile 
was  prohibited  from  entering  or  remaining 
upon  a  ferryboat  under  its  own  power, 
because  under  an  act  of  Congress  this 
could  not  be  done.  The  fire  was  required  to 
be  extinguished  l>efore  entering  the  vessel 
and  could  not  be  relighted  until  after  leav- 
ing it.  In  a  case  which  arose  under  the  act 
of  Congress  in  question,  it  was  held  that 
an  automobile  in  which  the  motive  power 
was  gen<;rated  by  passing  an  electric  spark 
through  a  compressed  mixture  of  gasoline 
and  air  in  the  cylinder,  causing  intermit- 
tent explosions,  constituted  a  fire  while  the 
vehicle  was  under  motion  from  its  own 
power.  (See  The  Tex^s.  134  Fed.  Rep. 
Q09. )  The  decision  placed  the  automobilist 
in  a  sorrowful  plight,  but  there  was  a  rem- 
edy. Congress  recognized  the  need  of  im- 
mediate legislation,  and  passed  an  act  which 
allowed  automobiles  to  enter  the  vessel  by 
their  own  power.  Automobiles  are  now 
expressly  permitted  by  Congress  to  be*car- 
ried  by  steam  passenger  vessels,  and  ihcy 
arc  not  limited  to  the  carrying  of  one-half 
pint  of  gasoline  ivhile  on  board.  What 
reason  is  there,  may  we  ask,  for  fixing  such 
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a  limit  where  the  gasoline  is  stored  on  land, 
and  there  is  no  fire? 

The  maintenance  of  a  garage  on  a  public 
highway  is  not  a  nuisance.  The  business 
of  a  garage  keeper  is  "perfectly  lawful  and 
legitimate,"  as  said  by  Mr.  Justice  Wood- 
ward, of  the  Appellate  Division  of  the  Su- 
preme Court  of  the  State  of  New  York 
(Stein  vs.  Lyon,  91  App.  Div.  593). 

Litigation  concerning  the  storage  and 
keeping  of  gasoline  is  increasing,  and  from 
the  outlook  it  seems  as  though  the  motor- 
ist will  be  confronted  with  another  prob- 
lem— "the  gasoline  storage  question." 


The  Proposed  t)utdoor  Show. 

The  American  Motor  Car  Manufactur- 
ers' Association  next  fall  will  put  into  prac- 
tice an  idea  long  advocated  by  one  of  its 
members — that  of  an  outdoor  show.  The 
outdoor  feature  is,  however,  hardly  of  as 
much  interest  as  the  date  of  the  show  an- 
nounced. In  September  and  October,  at 
which  period  the  show  is  planned  to  be 
held,  the  selling  season  has  come  to  an 
end,  and  agency  appointments  for  the  com- 
ing year  are  in  order.  From  the  competi- 
tion among  manufacturers  with  respect  to 
agency  deals  manifested  last  fall  it  was  to 
be  expected  that  the  smaller  firms  would 
raise  their  voice  in  favor  of  earlier  shows, 
as  in  individual  demonstrations  they  can 
hardly  compete  with  the  large  concerns. 
The  date  alone  will  make  the  proposed 
outdoor  show  a  trade  show,  where  agents 
are  appointed  rather  than  cars  sold  to  the 
public  Possibly  a  few  sales  of  cars  to 
private  customers  may  be  made  at  this 
show,  as  there  are  exceptions  to  every  rule; 
but  the  great  body  of  the  public  will  not 
buy  at  that  time  of  the  year,  because  the 
driving  season  is  too  nearly  at  an  end,  and 
it  would  be  possible  to  make  little  use  of 
the  car  that  year  after  it  was  delivered.  It 
might  be  worth  something  to  the  prospec- 
tive purchaser  to  be  sure  of  having  a  car 
on  hand  as  soon  as  the  roads  dry  up  in  the 
spring,  but  the  average  man  prefers  to  have 
his  money  on  interest,  rather  than  to  have 
a  car  in  the  stable  four  or  five  months  be- 
fore he  can  use  it. 

All  agents  are  at  present  divided  into 
two  camps,  representing  licensed  and  un- 
licensed manufacturers,  respectively.  At 
the  end  of  each  year,  however,  there  is  a 
migration  from  one  camp  to  the  other,  and 
it  may  be  expected  that  this  migration  the 
coming  fall  will  be  influenced  by  the  pro- 
posed outdoor  show.  The  show  is  an- 
nounced as  open  to  the  industry  generally. 


but  after  the  sharp  division  of  the  trade  at 
the  recent  shows  in  New  York  it  is  hardly 
to  be  expected  that  the  outdoor  show  will 
be  patronized  by  any  but  independent  man- 
ufacturers. This  will  give  that  faction  of 
the  trade  an  advantage  in  some  respects, 
and  it  would  not  be  surprising  to  hear  of 
a  competing  fall  trade  show  organized  by 
the  rival  faction.  This  would  not  neces- 
sarily be  an  outdoor  show,  for,  aside  from 
the  saving  in  expense  as  compared  with  an 
indoor  show,  no  particular  advantage  is 
apparent  in  the  outdoor  feature.  On  the 
contrary,  if  the  weather  should  turn  out 
bad,  it  would  be  almost  certain  to  seriously 
interfere  with  the  success  of  the  show, 
though  it  must  be  admitted  that  in  the  fall 
the  weather  is  usually  dependable. 

The  location  of  the  show,  it  appears,  has 
not  yet  been  decided  upon,  but  probably 
some  central  city,  Detroit  or  Chicago,  will 
be  selected,  for  the  reason  that  the  majority 
of  the  independent  manufacturers  are  sit- 
uated in  the  middle  West,  and  also  because 
these  cities  are  more  accessible  to  dealers 
from  all  parts  of  the  country.  In  view  of 
the  fact  that  most  of  the  prominent  manu- 
facturers will  probably  have  their  new 
models  completed  some  time  in  September, 
and  be  ready  to  make  propositions  to  deal- 
ers four  months  before  the  opening  of  the 
national  shows,  we  have  no  doubt  that  the 
proposed  outdoor  show  will  prove  a  suc- 
cess. It  is  desirable  that  a  definite  date  be 
fixed  as  early  as  possible,  in  order  that 
prospective  exhibitors  may  know  when  they 
must  have  their  models  completed. 


Quarantees. 

The  majority  of  automobile  manufactur- 
ers still  use  the  standard  form  of  guarantee, 
extending  over  a  period  of  sixty  days  from 
the  date  of  bill  of  lading,  which  was  issued 
by  the  National  Association  of  Automobile 
Manufacturers  several  years  ago.  The 
number  of  firms  who  offer  a  full  year's 
guarantee  is,  however,  constantly  increas- 
ing. It  must  be  admitted  that  sixty  days  is 
a  very  short  period  to  warrant  the  efficient 
service  of  a  machine  of  the  character  of  an 
automobile,  as  in  the  case  where  the  pur- 
chaser lives  at  a  considerable  distance  from 
the  factory,  and  is  a  novice  in  automobile 
driving,  he  will  hardly  be  able  to  get  much 
use  out  of  his  car  before  the  guarantee  ex- 
pires. Moreover,  now  that  deliveries  in 
some  cases  begin  in  January  and  February, 
many  purchasers  of  pleasure  cars  are  pre- 
vented by  weather  conditions  from  driving 


their  machines  to  any  extent  while  they  ai^ 
still  warranted  by  the  manufacturers. 

In  practice,  however,  not  all    the  firmv 
who  give  only  a  sixty  days'  guarantee  6^.- 
cline  to  make  good  any  defects  in  their  can 
developing  after  that  period  has    elapsed 
On  the  contrary,  most  of  the  well  repoted 
manufacturers  are    extremely  liberal  with 
respect  to  the  free  renewal  of  parts  thar 
fail  in  service  during  the  first  season's  use. 
through  no  direct  fault  of  the  owner.    Sxtch 
action  always  creates  a  very  favorable  im- 
pression with  the  customer,  who    realizes 
that  the  firm  are  doing  better  than    ther 
have  bound  themselves  to  do,  and  manu- 
facturers adopting  this  policy  soon  achie\-e 
a   reputation    for    standing    behind    their 
goods.    As  a  result  of  the  extensive  adop- 
tion of  this  policy,  the  relations   between 
manufacturers     and    purchasers     are    now 
usually  much  better  than  they  were  a  few 
years  ago.     Those  who  pursue  the  policy 
referred  to  might  almost  equally  well  give 
a  full  year's  guarantee  on  their  cars,  bet 
cases  arise  where  the  trouble  is  largely  dac 
to  improper  handling,  when  it  is  well  not 
to  be  bound  by  a  guarantee.    Moreover,  tht 
manufacturer  does  not  get  the  same  credit 
for  supplying  repair  pvts  free  of  charge  as 
when  the  car  is  guaranteed  for  only  sixty 
days.    The  one  year  guarantee  is  likely  to 
impress  the  purchaser  most  before  he  gets 
his  car,  while   the  sixty  days*   guarantcf, 
very  liberally  interpreted,  is  likely  to  im- 
press him  most  after  he  has  made  his  pur- 
chase, and  may  make  him  a  continual  cus- 
tomer or  a  living  advertisement. 

One  year  appears  to  be  a  reasonable  time 
for  the  manufacturer  to  warrant  an  expen- 
sive machine  like  an  automobile,  and  prob- 
ably this  will  eventually  become  the  stand- 
ard period  of  guarantee  for  automobiles. 
At  the  same  time  we  are  approaching  the  j 
ideal  of  such  perfect  construction  that  with 
ordinary  care  no  repairs  or  replacements  of 
moment  are  necessary  during  the  first  year 
of  a  car's  use,  so  that  the  guarantee  loses 
all  value. 


Driving  from  the  Left  Hand  Side. 

Repeated  attempts  have  been  made  both 
in  this  country  and  abroad  to  break  with 
the  old  practice  of  having  the  driver  of  the 
car  sit  at  the  right  hand  side  of  the  seat 
in  driving.  We  remember  some  cars  built 
by  a  pioneer  Western  manufacturer  prior 
to  1900  which  had  the  steering  tiller  aiwl 
chanj^c  gear  lever  near  the  left  hand  side, 
and  another  pioneer  American  manufacturer 
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n-ed  to  the  left  hand  control  system  un- 

bout  two  years  ago.    This  control  sys- 

at  least  as  applied  to  the  earlier  vehi- 

is  based  on  thoroughly  sound  princi- 

The  law  of  the  road  requires  all  vchi- 

to  keep  to  the  right,  and  in  passing  an- 

r  vehicle  going  in  the  opposite  dircc- 

the  driver,  if  seated  on. the  left,  would 

•n  the  side  toward  the  passing  vehicle 

could  much  better  observe  the  distance 

ten  the  projecting   parts   of  the   two 

which  would  tend  to  avoid  collisions. 

irertakmg  a  car  the  driver  of  the  faster 

I  vehicle,  if  seated  on  the  left,  would, 

mrsc,  be  on  the  oflF  side,  but  the  driver 

ic  vehicle  overtaken  would  then  be  on 

near  side,  and  whether  left  hand  or 

hand  control  is  used,  only  one  of  the 

TS  would  be  on  the  near  side. 

my  owners    and    drivers   of    modem 

ng  cars  prefer,  however,  to  sit  on  the 

hand  side,  because  in  that  case  the 

band  is  free  for  operating  the  side 

I,  and  where  there  are  two  of  these 

>,  as  in  most  modem  touring  cars,  one 

ps  with  a  composite  motion,   it   re- 

5  considerable  dexterity  to  handle  them 

xly  in  an  emergency.    The  right  arm 

0  usually  stronger  than  the  left,  but 
i  of  less  consequence,  as  comparatively 
power  is   required   in   changing   the 

and  also  in  applying  the  brakes,  if 
ire  properly  constructed.  Perhaps  the 
arrangement   with   left   hand   control 

1  be  to  have  the  gear  lever  on  the 
ng  post  and  only  a  single  lever  (for 
aergency  brake)  on  the  side  of  the  car 
operated  by  the  left  hand. 

h  the  advantages  and  disadvantages  of 
and  control   stand  out  most  promi- 

in  city  driving.  In  passing  through 
i  crowded  with  traffic  the  driver  must 
tread  his  way  through  narrow  pas- 

and  being  seated  on  the  near  side 
materially  aid  in  avoiding  collisions, 
however,  also  required  to  make  fre- 
use  of  the  control  levers,  and  they 
therefore,  be  in  such  a  position  that 
an  be  operated  rapidly  and  with  cer- 

Considering  all  the  facts,  a  number 
ins  manufacturing  cars  designed 
ly  for  city  use  seem  to  have  come  to 
idusion  that  for  this  purpose  the  left 
ontrol  has  the  balance  of  advantages, 
ve  in  mmd  particularly  an  American 
acturer  producing  a  two  cylinder  gas- 
^r  specially  intended  for  town  driv- 
d  a  French  manufacturer  who  exhib- 
"town  car**  with  left  hand  control  at 
e  London  and  Paris  shows. 


"The  United   States  Trade 

Reports." 

We  regret  to  observe  that  a  nimiber  of 
firms  in  the  automobile  business  are  being 
imposed  upon  by  the  United  States  Trade 
Reports,  of  Cincinnati,  one  of  the  most 
notorious  fake  sheets  printed  in  this  coun- 
try. The  method  of  the  publishers  of  these 
"reports"  is  somewhat  as  follows:  An  arti- 
cle, written  in  pencil,  and  headed  "Editorial 
from  the  United  States  Trade  Reports,"  is 
sent  to  a  firm  of  manufacturers  or  agents, 
and  they  are  informed  that  it  will  appear  in 
an  early  issue  of  the  publication  named. 
They  are  also  requested  to  order  a  certain 
number  of  copies  of  the  issue  in  which  tjie 
article  is  to  aippear,  which  are  offered  at 
about  15  cents  a  copy,  the  actual  price  vary- 
ing according  to  the  number  of  copies  or- 
dered. The  articles  relate  to  the  product 
of  the  manufacturer  addressed  and  invaria- 
bly pronounce  it  absolutely  the  best  in  the 
market,  so  fotmd  after  "the  most  thorough 
investigation  for  the  benefit  of  'our  nu- 
merous readers'  (?)."  The  party  addressed 
is  given  to  understand  that  the  article  will 
be  published  whether  any  copies  are  or- 
dered or  not,  but  we  have  been  told  that 
several  firms  addressed  who  knew  the  "Re- 
ports," and  did  not  feel  that  they  wanted 
to  buy  any  copies,  never  did  sec  the  pro- 
posed editorial  appear. 

The  exact  style  adopted  by  the  Reports 
may  be  judged  from  the  following,  which 
is  a  portion  of  an  editorial  submitted  to  a 
New  York  agency: 

"Lately  we  have  been  making  an  investi- 
gation so  that  we  could  name  to  interested 
readers  the  firm  or  concern  selling  the 
BEST  make  of  spark  plugs  for  automobiles. 
We  were  very  careful  to  obtain  the  most 
positive  information,  such  as  we  always  ob- 
tain, however,  and  with  the  result  that  we 
are  now  prepared  to  advise  our  interested 

readers   to   address   the  Company, 

general  office  and  salesrooms  in  the  United 

States,    West    ,    New 

York  city;  main  works  at  Paris,  France. 
They  are  the  sole  agents  for  the  United 

States  for  the  :.     We  find  that  the 

spark    plugs,    which    are    imported 

direct  by  the  Company,  are  gen- 
erally conceded  as  being  the  best  in  the 
market.  They  have  been  fully  tested  by 
time  and  experience,  and  have  proved,  be- 
yond all  question,  that  their  quality,  effi- 
ciency and  reliability  cannot  be  equaled  by 
any  other  make  of  spark  plugs.  As  a  mat- 
ter of  fact,  all  electrical  appliances  manu- 
factured by  the  are  absolutely  per- 
fect and  can  be  depended  on  absolutely," 
etc. 

The  manager  of  the  firm  addressed  in- 
forms us  that  he  has  not  ordered  any 
copies,  and  as  he  has  sent  the  original  pen- 
cil copy  of  the  proposed  editorial  to  us,  it  is 
just  possible  that  the  readers  of  the  United 
States  Trade  Reports  will  never  learn  who 
makes  the  best  spark  plug.  They  have  been 
duly  informed,  however,  who  makes  the 
best    metal   polish    for    automobiles    (and 


other  purposes),  and  the  best  automobile 
storage  battery,  and  possibly  the  publishers 
of  the  Reports  have  trapped  many  other  in- 
nocents in  the  automobile  business  who 
have  not  seen  fit  to  remember  us  in  dis- 
tributing the  copies  purchased  by  them,  for, 
it  need  hardly  be  mentioned,  the  United 
States  Trade  Reports  are  not  on  our  ex- 
change list,  and  the  only  copies  we  receive 
come  to  us  through  the  manufacturers 
whose  fame  has  been  so  loudly  proclaimed 
through  the  columns  of  the  Reports. 

It  is  strange  that  any  intelligent  man, 
such  as  we  should  expect  the  manager  of 
a  manufacturing  concern  to  be,  should  be 
gulled  by  such  a  barefaced  swindle  as  that 
practiced  by  the  United  States  Trade  Re- 
ports. The  price  asked  for  the  sheets  is 
outrageously  high,  and  it  must  be  obvious 
to  the  manufacturer  that  the  pretended  in- 
vestigation of  his  products  is  a  pure  fic- 
tion. Possibly  some  who  are  aware  of  this 
latter  fact  purchase  the  sheet  in  the  hope 
of  deceiving  the  public.  If  such  be  the  case, 
they  fully  deserve  to  be  made  the  victims 
of  Trade  Reports  publishers  and  '  the 
laughing  stock  of  the  few  whom  their 
copies  reach.  Some  people  to  whom  the 
proposed  editorials  of  the  United  States 
Trade  Reports  have  been  submitted  have 
been  inclined  to  believe  they  were  issued  by 
the  United  States  Government,  and  we  are 
strongly  of  the  opinion  that  the  Govern- 
ment is  warranted  in  proceeding  against 
the  fakirs  for  the  use  of  the  name. 


Automobiling  in  Hawaii. 

A  reader  of  The  Horseless  Age  who 
is  a  resident  of  Honolulu  ventures  the 
opinion  that  there  will  be  very  little 
use  for  commercial  automobiles  in  that 
coimtry  for  some  years  to  come,  be- 
cause the  need  for  transportation  has  been 
provided  for  by  railroads  and  flumes.  Ha- 
waii is  a  rainy,  adobe  country,  and  the  roads 
through  the  plantations  are  not  macadam- 
ized.  Besides,  freight  charges  on  automo- 
biles to  the  islands  are  very  high,  and  the 
cost  for  mechanical  work  is  very  high  also. 
Again,  the  distance  to  the  United  States  is 
so  great  that  it  takes  two  or  three  months 
to  get  spare  parts. 

It  is,  however,  a  fine  country  for  tour- 
ing, as  the  roads  from  place  to  place  are 
macadamized,  and  the  scenery  is  beautiful 
and  entirely  different  from  that  of  any  other 
part  of  the  world.  One  should  bring  spare 
parts  for  machines  and  plenty  of  the  best 
hard  service  tires,  as  the  volcanic  rocks 
used  for  macadamizing  are  very  gritty. 

There  are  four  islands  where  there  are 
good  roads,  and  the  cost  for  freight  on  an 
automobile  from  one  to  another  is  $10.  The 
cost  for  first  class  steamer  passage,  includ- 
ing everything,  is  about  6  cents  per  mile. 
The  climate  is  the  best  on  earth,  neither  too 
hot  nor  too  cold.  People  go  there  from 
Alaska  to  get  warm,  and  from  Manila  to 
get  cool.  The  country  is  all  hilly,  but  most 
of  the  grades  are  easy;  occasionally  10  per 
cent  slopes  are  met.  One  shoul"' 
good  hill  climbing  machine. 
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Li:SSONS  ^ 
THE  ROAD 


Over  the  Allegheny  Mountains  in  a 
Second  Hand  Automobile. 

Bv  F.  P.  A. 

I  was  no  tyro  when  I  purchased  the  car 
with  which  this  tour  was  made,  as  I  was 
one  of  the  pioneers  in  this  automobile 
game,  having  had  two  years*  experience 
with  a  steamer  and  one  with  a  single  cylin- 
der  gasoline   car.    When    my    friend    and 

adviser  informed  me  that  A desired  to 

sell  his  touring  car,  a  finely  built,  powerful 
car,  that  had  cost  him  nearly  $2,800,  I 
asked,  "What  is  the  matter  with  it?"  and 
was  informed  that  the  garage  people  where 
it  was  stored  could  not  make  it  run  or  did 
not  want  to   make   it   run,   as   they   were 

trying  to  sell  A a  car  of  another  make 

for  which  ,they  were  the  agents. 

My  friend  said,  "There  is  nothing  wrong 
with  the  car,  except  for  defects  due  to 
neglect"  He  advised  me  to  buy  it  and 
bring  it  to  his  shop,  and  he  would  fix  it  so 
as  to  give  me  good  service,  and  he  thought 
I  could  get  it  cheap.  I  took  a  look  at  it  * 
and  it  was  only  my  confidence  in  my  friend 
that  made  me  look  a  second  time.  The 
tires  were  all  flat,  two  being  worn  out;  the 
engine  could  not  be  turned  over  and  was 
covered  with  dust  and  rust,  and  a  sad  look- 
ing sight  I  asked  the  polite  garage  man 
the  price  and  was  informed  that  it  was 
$1,500.  I  told  him  to  guess  again,  and,  as 
he  was  a  personal  (?)  friend  of  mine,  hr 
asked  me  to  wait  a  minute  and  he  would 
see  if  he  could  not  get  a  special  price  for 
me.  I  waited,  and,  after  a  few  minutes' 
conversation  over  the  'phone,  he  informed 
me  that  I  could  have  the  car  for  $1,000. 
I  told  him  he  had  another  guess  coming 
and  walked  out,  thinking  the  incident 
closed.    How  wise  in  my  ignorance! 

About  a  week  later  my  friend  asked  me 
what  I  would  give  for  the  car,  and  I  told 
him  $500.  He  said  he  thought  he  could  get 
it  for  me,  and.  after  a  few  minutes'  talk 
with  the  owner  over  the  'phone,  told  me  to 
go  and  get  my  car.  I  did  so,  hauling  it  to 
my  friend's  shop  with  my  old  single  cylin- 
der car,  and  told  him  to  go  to  work  on  it 
He  did  so.  and  in  less  than  two  weeks' 
time  I  was  doing  stunts  all  over  the  coim- 
try,  perfectly  delighted  with  my  purchase. 
My  bill  was  ^2,  which  included  extra 
work  of  putting  on  a  dynamo  and  an 
odometer.  I  was  not  yet  out  of  the  woods, 
however,  as  I  was  obliged  to  purchase  two 
tires,  at  a  cost  of  $68.  I  was  then  ready 
for  any  old  trip,  having  two  extra  cases 
and  four  extra  inner  tubes.  This  climax 
occurred  early  in  June. 

OUR    TOURING    PREPARATIONS. 

All  winter  long  I  had  been  studying  road 
maps,  touring  books  and  Government 
charts,  gathering  all  information  possible 
for  my  contemplated  trip  to  Michigan.     I 


had  little  anticipated  making  it  in  an  ex- 
pensive touring  car,  but  had  intended  using 
my  single  cylinder  in  an  attempt  to  cross 
the  Allegheny  Mountains.  Having  disposed 
of  my  single  cylinder  car,  my  brother  and  I 
hurried  our  preparations  for  the  long  and 
difficult  trip. 

The  tonneau  was  removed,  and  on  the 
backboard  which  took  its  place  a  brass  rail 
was  fastened,  that  held  two  dress  suit  cases 
securely.  The  body  was  filled  with  every- 
thing we  could  think  of  or  any  of  our 
friends  could  suggest  We  had  a  complete 
catalogue  in  it,  and  when  weighed  the 
scales  balanced  nicely  at  350  pounds.  Our 
total  weight,  loaded  and  with  both  of  us 
aboard,  was  2,750  pounds. 

WE  ARE  OFF. 

On  a  bright,  beautiful  June  morning  we 
were  off.  How  fine  we  felt  and  how  nicely 
the  car  ran!  Up  and  down  the  hills  of  the 
splendid  limestone  pikes  of  Maryland  we 
raced,  generally  on  the  high  speed.  Twen- 
ty-five miles  out  we  broke  the  high  speed 
clutch  lever  (made  out  of  brass).  Shades 
of  night  cover  us  securely  while  we  anathe- 
matize the  maker  of  that  brass  lever!  We 
worked  along  on  our  second  speed  to 
Mount  Airy,  where  we  wired  and  'phoned 
for  an  hour,  finally  succeeding  in  getting 
a  new  lever  made  of  steel,  but  too  late  to 
put  in  that  evening.  Odometer  reading,  40 
miles. 

The  next  day  we  found  that  the  lever  did 
not  fit,  and  worked  half  a  day  over  it 
Finally  at  noon  we  got  off.  After  breaking 
our  starting  chain  a  couple  of  times,  re- 
quiring half  an  hour  each  time  to  repair, 
we  made  Gettysburg  without  any  mishap  to 
ourselves;  but  we  frightened  the  driver  of 
a  six  mule  team  so  badly  that  he  fell  off  his 
saddle  mule  and  allowed  his  team  to  rim 
away.  Letting  his  team  go,  he  started  to- 
ward us,  evidently  intending  to  make  trou- 
ble. As  we  knew  we  were  in  no  way  at 
fault — the  team  having  barely  seen  us,  being 
on  another  road  and  going  in  a  different 
direction — I  determined  not  to  be  delayed 
by  this  man,  and  we  drove  on.  Greatly  to 
our  relief  no  complaint  was  made,  and  we 
were  allowed  to  proceed  in  peace. 

The  roads  from  Washington  to  Gettys- 
burg are  simply  grand;  no  more  beautiful 
ride  can  be  found  than  this  one.  Odome- 
ter, 80  miles. 

Next  morning  we  got  an  early  start  and 
were  prepared  to  "eat  up  the  roads"  and 
make  up  for  lost  time;  but,  alas  and  alack, 
"man  proposes,"  etc.  Two  miles  out  some- 
thing happened.  Our  engine  choked  up, 
snorted  and  died.  In  vain  we.  tried  to  start 
it.  After  working  four  hours,  a  rocker 
arm  spring,  worth  15  cents,  was  found 
broken.  A  kind  farmer  near  where  we 
were  laid  up  sent  his  little  girl  to  us  with 
offers  of  assistance.  At  noon  time,  seeing 
us  still  at  work  in  the  hot  sun,  he  again 
sent  the  girl,  this  time  with  a  pitcher  of 
delicious  cool  milk  and  some  cake,  and 
with  further  offers  of  assistance.  How 
good  it  all  was — the  milk,  the  cake,  the 
sympathy!      We    accepted    all,    and    asked 


him  to  haul  us  into  his  bam  for  the  nigk. 
Then  with  his  horse  and  buggy  we  drovt 
to  the  city  and  wired  for  the  extra  spnng. 
in  the  meantime  improving  our  opportnBitr 
to  get  a  Pennsylvania  license,  for  vhid 
we  put  up  $5,  refusing  to  tip  the  consub«c 
who  administered  the  oath. 

The  next  day  we  waited  for  the  spnn^ 
that  would  not  come,  improving  our  time 
by  driving  over  the  battleground  with  the 
horse  of  the  generous  farmer.  LeaniiD{ 
that  the  battle  of  Gettysburg  was  not  foogtu 
in  a  single  day,  we  kept  up  our  hopes  2cd 
spirits.  Next  day  the  spring  came,  and  n 
hour  was  spent  putting  it  in ;  but  still  the 
engine  refused  to  run.  We  finally  gare  op 
and  wired  for  our*  repair  man  in  Washisf- 
ton  to  come  to  OMr  rescue.  He  arrived  oc 
the  evening  train,  and  at  once  went  tc 
work.  With  my  brother  and  myself  boW- 
ing  lamps  for  him,  he  looked  and  acted  like 
a  fiend  in  his  eager  work  over  the  mi- 
chine,  trying  first  the  ignition  system,  tba 
the  carburetor,  then  the  valves,  and  in  less 
than  fifteen  minutes  he  said  the  cylinder 
head  must  be  removed,  which  in  this  cngiw 
is  cast  solid  for  the  two  cylinders,  and 
quite  an  undertaking.  I  suggested  waiting 
until  the  next  day,  but  he  would  not  listoi 
to  me,  and  in  twenty  minutes  I  was  helping 
him  lift  the  head  off.  A  quick  inspection 
by  him,  and  "There  is  your  trouble,"  bf 
said.  An  internal  rupture  of  the  gaskc 
allowed  the  compressed  gas  to  escape  froo 
one  cylinder  into  the  other.  In  an  hoar 
the  head  was  replaced,  with  a  new  gasket. 
and  the  engine  started.  Without  waitinf 
for  lights,  hat,  coat  or  anything  else  nn 
crazy  repair  man  went  racing  down  ^ 
road  at  40  miles  an 'hour  trying  the  nu 
chine,  having  barely  given  me  time  enough: 
to  jump  in.  "Why  don't  you  go  throog^- 
in  a  day?  This  thing  runs  fine,"  he  said  | 
Leaving  him  at  the  depot  I  said,  "How 
much?"  "Ten  dollars;  next  time  it  wH! 
cost  you  more,  as  the  railroad  fare  will  be 
more." 

The  next  morning  we  spent  in  sbowinf: 
our  gratitude  to  the  farmer's  family  bj 
giving  all  a  good  ride,  and  at  10  o'clock 
we  were  off  for  the  Blue  Ridge  Mountain?. 
that  showed  dimly  in  front  of  us.  What 
a  grand  ride  we  had  that  day!  It  wa^ 
worth  all  our  worry  and  delay.  Three 
ranges  we  crossed,  none  of  them  difficlJ^ 
the  roads  were  excellent,  and  when  we 
pulled  up  at  Everett  diat  night  we  ha<i 
covered  70  miles  of  our  journey  without  a 
hitch,  and  were  glad  we  were  alive.  Odom- 
eter, 150. 

Rounding  up  to  our  hotel  in  grand  style 
that  evening,  the  front  gallery  being  full  o\ 
onlookers,  I  saw  the  street  was  too  narrow 
to  make  the  turn,  so  I  threw  out  my  dutch 
and  applied  my  foot  brake,  but  the  car  pai<l 
no  attention  to  it,  and  before  I  could  think 
of  anything  else  to  do  into  the  gallery^ 
went  with  a  big  bump.  Everybody  jumped 
to  their  feet,  but  no  one  was  hurt  I  ^^ 
versed  and  backed  out;  the  incident  cansed 
caustic  comments  from  my  brother  ^  , 
much  amusement  for  the  crowd.    Examini- 


ch  7.   »9o6. 


THE  HORSELESS  A6E. 


377 


lisdoscd  that  all  of  my  brakes  were 
The  last  ridge  we  had  come' down 

8  miles    long,  and  full   of    '*break- 

that  must  be  taken   at  slow  speed. 

mt  application  of  the  brakes  is  nec- 
to  run  down   one  of   these   hills, 

ss  is  slow  and  fatiguing,  and  ordi- 

better  time  can  be  made  up  than 

these  hills. 

MUST    HAVE    A    UCENSE. 

we  stopped  for  lunch  at  Chambers- 
i  roughly  dressed  individual  stepped 

me  and  said,  Tet  me  see  your 
."  '^Who  are  you?"  I  asked.  He 
,  "I  am  the  deputy  sheriff  of  this 
**  After  a  look  at  my  license  he 
1  few  pleasant  remarks  and  moved 

The  village  oracle  then  stepped  up 


was  about  as  monotonous  a  ride  as  he  had 
ever  taken.  "Confusion  seize  3rou/*  said  I; 
"if  you  cannot  appreciate  the  grand  work 
this  engine  is  doing,  get  out  and  walk!" 
Only  once,  just  before  reaching  the  top, 
did  we  come  down  to  our  low  speed. 

I  will  attempt  no  scenic  description,  only 
advise  any  lover  of  the  grand  to  take  this 
trip.  From  the  top  of  this  moimtain  a 
panorama  is  disclosed  that  is  equaled  by 
nothing  I  have  ever  seen  in  the  Rocky 
Mountains,  where  I  spent  ten  years  of  my 
life. 

We  finally  stopped  for  the  night  at 
Stoyestown,  a  wild  mining  town  on  the 
side  of  the  mountain,  and  it  stood  us  well 
in  hand  to  be  good  natured  to  the  crowd 
that  surrounded  us  as  we  pulled  up  before 
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slow  speed,  when  looking  ahead  I  saw  the 
roadbed  was  smooth  rock,  steep  as  the 
roof  of  a  house.  It  seemed  impossible 
that  any  wheel  could  hold  on  that  slippery 
rock.  I  knew  my  brakes  and  engine  com- 
bined could  not  hold  me  if  I  should  com- 
mence to  slide  back.  I  did  not  dare  to 
stop.  Calling  to  my  brother  to  get  some- 
thing to  block  the  wheels  with  in  case  of 
failure,  I  continued  on,  coaxing  the  engine 
all  I  knew  how,  and  to  my  surprise  we 
moved  right  up  over  this  steep  rock  with- 
out a  hitch  or  slip.  It  was  with  a  big  sigh 
of  relief  that  soon  after  I  beheld  the  sum- 
mit of  Laurel  HilL  The  engine  was  hot 
and  no  water  available.  After  a  long  rest 
we  started  down.  What  a  ride!  My 
brakes  were  on  fire  before  I  was  half  way 
dowa  The  engine  was  hot,  but  I  did  not 
dare  to  stop  it,  as  I  was  constantly  using  it 
as  a  brake.  I  tried  it  without  running,  but 
it  did  not  work  satisfactorily;  so  I  was 
compelled  to  run  it,  and  the  muffler  explo- 
sions were  something  terrific.  I  knew  I 
was  storing  up  trouble,  but  could  not  avoid 
it  Finally  near  the  bottom  we  reached  a 
small  stream,  where  we  watered  our  brakes 
and  engine;  but  trouble  was  ahead  of  us. 

Reaching  Ligonier,  we  filled  up  with  gas- 
oline and  oil,  intending  to  move  on,  when 
we  foimd  we  could  not  start  the  engine. 
It  took  us  one  day  to  locate  and  remedy 


ilained  that  I  was  lucky  to  have  diat 

as  only  a  few  days  previous  a  tour- 

ty  had  been  stopped  by  this  deputy, 

without  a   license,   and   fined   $S0. 

trty  demurred,   asked    for   a   jury 

le  was  granted,  and  the  trial  was 

ake  place  in  two  weeks.    The  fine 

d,  as  it  was  much  cheaper  than  the 

id  expense  of  the  trial. 

repairing  one  set  of  brakes  next 

got  off  at  lo  o'clock,  but  had  only 

short  distance  before  we  noticed 

mething    was    wrong — the    engine 

^oggy,    and    nothing    I  could    do 

to   improve    it      With    the   main 

i  the  AUeghenies  in  front  of  us, 

ipect  was  not  very  promising,  con- 

y   we   reluctantly   turned   back   to 

d  and  went  to  work  on  the  invalid. 

ot  enumerate  what  I  did  or  what  I 

It  I   worked  on  that  engine  until 

k  in  the  evening  before  I  located 

iblc.     It   was  lost   motion   in   the 

Ivancer,  which  in  my  engine  opens 

for   starting.     A  blacksmith  fixed 

«  in  fifteen  minutes,  and  we  were 

e  engine  ran  like  a  "scared  wolf," 

1   it  stood   by  us  when  we  com- 

the  ascent  of  the  main  ridge  of  the 

lies.    Eight  miles  up — up  with  not 

:  place  in  the  entire  distance ;  not  a 

that   8  miles   where   a  single   set 

s  will  hold  a  machine  for  an  in- 

ip.    up,    up   we    went,    everything 

fine,  engine"  strong.    Up  we  went 

le  second  speed;  the  road  is  fine, 

goes   up!     After  we  were  about 

up  my   brother  remarked  that  it 
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the  hotel  in  the  gathering  dusk  of  night. 
"Give  us  a  ride,  old  man?"  was  about  the 
first  greeting  I  received,  as  I  waited  for 
my  brother  to  make  arrangements  at  the 
hotel.  (We  always  made  it  a  rule  to  se- 
cure prices  before  unloading,  and  it  saved 
us  many  a  dollar.)  ,  As  my  brother  came 
out  indicating  our  stable,  I  smiled  at  my 
half  drunken  bully  as  I  told  liim  to  get  in. 
In  he  climbed,  warning  all  loafers  away. 
And  away  I  went  in  safety.  For  was  I  not 
protected  by  the  biggest  bully  in  town? 
and  he  said  I  was  all  right.  Odometer,  170 
miles. 

SOME    CLIMBING. 

I  had  some  difficulty  in  starting  the  engine 
for  our  next  day's  run,  but  finally  got  off, 
and  almost  at  once  got  busy  on  Laurel 
Hill.  This  is  the  worst  proposition  on  the 
entire  route  from  Washington  to  Pittsburg. 
Many  expressed  their  doubts  of  our  ability 
to  make  it;  but  our  courage  was  good,  and 
at  it  we  went  It  is  20  miles — 8  up  and 
12  down.  The  road  is  not  well  cared 
for,  is  rough  and  full  of  loose  stones,  but 
the  bed  is  always  hard,  and  no  one  witfi  a 
good  climber  need  hesitate  trying  it  But 
do  not  try  it  without  a  sprag.  We  were 
near  the  top,  slowly  crawling  along  on  our 
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our  trouble,  which  this  time  proved  to  be  a 
leaky  stuffing  box  of  the  pump,  located  in 
the  crank  box,  thus  filling  the  latter  with 
water,  flooding  the  engine. 

As  we  pulled  out  of  Ligonier  the  next 
day  we  were  cautioned  that  we  had  better 
not  break  down  again  for  the  next  40 
miles,  as  there  were  no  railroads,  repair 
shops,  blacksmith  shops  or  assistance  of 
any  kind  to  be  had  in  that  distance.  It 
certainly  was  a  wild,  rough  country,  but 
the  roads  in  the  main  were  good,  although, 
we  found  many  short,  steep  pitches  as  we 
left  the  graded  roads  of  the  mountains. 
With  our  late  start  we  only  made  Greens- 
burg.     Odometer,  230. 

We  were  now  out  of  the  mountair''   — "* 
expected  to  make  better  time.     W 
do   it!     We   made   the   nm   to   1 
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without  further  accident  than  breaking  the 
small  bolt  that  holds  the  starting  sprocket 
to  its  shaft  As  we  needed  several  little  re- 
pairs, we  ran  into  an  East  Liberty  repair 
shop  for  the  day.  Here  I  procured  a  start- 
ing chain  that  never  caused  me  a  moment's 
trouble,  and  is  still  doing  satisfactory  duty, 
replacing  the  light  bicycle  chain  that  cost 
us  so  much  time  and  trouble.  Repair  bill, 
$13.    Odometer,  275. 

The  next  morning  we  were  on  the  road 
with  a  guide  to  pilot  us  through  the  Smoky 
City.  Over  the  beautiful  Grant  boulevard, 
down  into  the  busy  streets,  across  the 
bridge,  and  then  our  troubles  commenced. 
\t  had  been  raining  two  weeks,  with  scarce- 
ly any  intermission,  and  on  the  first  un- 
pavcd  hill  we  came  to  we  became  stalled.  Out 
we  climbed  into  the  mud  and  woimd  our 
rear  wheels  with  five-eighth  inch  rope,  that 
we  had  fortimately  brought  with  us.  With 
the  ropes  on,  mud  had  no  terror  for  us 
until  we  went  into  a  puddle  that  threatened 
to  pull  off  our  radiator.  Altogether  we 
had  a  hard  time  of  it  We  wore  out  two 
sets  of  ropes;  were  in  and  out  all  day  re- 
moving and  putting  on  ropes,  for  we  could 
not  run  on  paved  streets  with  ropes  on. 
We  finally  pulled  up  at  Darlington  with  a 
very  hot  engine  and  a  leaking  radiator. 
Odometer,  316. 

Next  day  we  were  delayed  until  noon 
patching  up  the  water  system.  One  of 
my  old  cases  showed  signs  of  failing  and 
we  tried  wiring  it  with  telephone  wire, 
but  it  was  no  use.  Then  we  tried  can- 
vas bandage;  failure.  Finally,  when  we 
were  well  out  of  the  mud  and  on  an  ex- 
cellent road,  running  25  miles  an  hour — 
bang  went  the  tire!  The  chauffeur  threw 
out  his  clutch,  applied  his  emergency 
brakes,  and  we  stopped  in  good  shape. 
One  of  our  extra  cases  was  soon  ot¥  and 
we  were  off  again.  Roads  were  slow  and 
we  started  late,  so  the  best  we  could 
make  was  Youngstown.  Odometer,  343. 
We  remained  laid  up  in  that  city  all  day; 
weak  batteries  seemed  to  be  our  trouble, 
but  it  took  a  long  time  to  find  it  Re- 
pair   bill,    $9.75. 

The  next  day  we  were  again  on  the 
road  with  troubles  around  us.  First  our 
second  weak  tire  gave  out;  we  replaced 
that.  We  were  nearing  Cleveland  when 
vve  were  startled  by  a  most  unearthly 
noise  from  the  engine.  Thinking  of  hot 
boxeSn  etc.,  we  stopped  and  examined 
everything  carefully;  found  nothing. 
Started  the  engine  again,  only  to  have 
OUT  hearts'  strings  torn  loose  by  the 
horrible  noise.  As  it  was  getting  late, 
we  laid  up  for  the  night,  completely 
worn  out  and  getting  a  trifle  discour- 
aged. That  night  I  dreamed  I  was  in  a 
51  x:  Jays*  walking  contest  that  had  been 
declared  a  draw  and  had  to  be  walked 
asjain,  and  I  was  on  my  second  walk. 
Haw  tired  I  was!  Odometer,  398. 
A  careful  hunt  the  next  morning  dis- 
>Sci1  the  trouble  in  my  pump.  A  little 
ck^r  gasket  on  its  face  plate  relieved 
flanges    and    everything    was    again 
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O.  K.  Starting  for  Clevelandj  one  cyl- 
inder hesitated  for  a  whilc^  then  quit 
work  and  at  the  first  hill  we  were  stalled. 
In  trying  to  start  the  engine,  it  back 
fired  and  tore  two  teeth  out  of  the  small 
starting  sprocket  We  were  too  tired  to 
say  much,  and  were  taking  a  much  need- 
ed rest,  when  a  country  boy  with  a  horse 
and  buggy  appeared.  We  finally  suc- 
ceeded in  getting  him  to  try  to  haul  us 
to  the  city.  It  looked  like  impossibihtyj 
but  we  hoped  to  meet  something  better 
as  we  approached  the  city.  By  dint  of 
much  help  from  us  the  poor  hor&e  had 
succeeded  in  hauling  us  to  the  top  of  the 
small  hill  when  we  were  delightfully 
startled  by  the  familiar  honk  of  an  auto- 
mobile.    Looking  around,  we  saw  one  of 


not  paying  freigltc  on  tllc  1 
our  money  last.  Odometer^  41 
A  delkious  sleep  on  the  c 
Lake  Erie  made  us  feel  vei 
morning  as  we  signed  o\xr  1 
hotel  and  walked  into  the  hi 
without  a  cent  in  our  pci 
breakfast  we  "hit'*  a  friend 
released  our  car.  Wc  were 
now,  30  I  took  the  cagi! 
ground  in  the  exhaust  raiv* 
ing  them  dressed  m  m  li 
were  badly  pitted),  put  in  j 
cleaned  up  the  combtistkHI 
overhauled  the  sparkiagr 
took  me  two  and  a  half  d;i| 
day  we  were  off  about  no* 
most    abominable    plank    I 


Iw  Fbokt  of  ni£  GiiukGii  WASiiiNGiow   MoNUMfej^i. 


those  dear  steamers  coming,  full  of  a  gay 
party  out  for  an  airing.  Having  ex- 
plained our  trouble^  the  owner  kindly 
consented  to  give  me  a  helping  hand, 
and  the  poor  horse  was  replaced  by  the 
steamer  As  soon  as  we  were  well  under 
motion  I  applied  the  high  speed  clutch 
and  soon  had  one  cylinder  going;  but  it 
was  a  long  time  before  the  second  one 
consented  to  work.  In  the  meantime 
that  steamer  wa^i  hauling  us  through  the 
sand  like  a  perfect  fiend,  throwing  up  a 
cloud  of  dust  thtit  was  blinding.  Finally, 
with  both  cylinders  running  nicely,  we 
bade  our  gcueroui  antomobilist   goodby. 

Hot,  tired  and  dirty,  a  whiff  from  the 
lake  decided  us,  Hailing  a  newsboy,  we 
told  him  to  jump  in  and  direct  us  to  the 
C.  &  D.  (lock,  and  down  the  big  hill  we 
rolled  onto  the  dock  and  booked  for  De- 
troit. The  captain  took  a  good  look  at 
us  and  then  said:  '^Conie  with  me  and  I 
will  give  yovi  a  bath.'"  Willingly  we 
went  How  Kood  the  water  fell!  A 
bath,  a  high  ball,  a  shave,  a  meali  and 
we  felt  thiit  we  still  had  some  fight  in 
us.  But  :^TM"ithr*r  truvtble  suddenly 
dawned  otj  \\< ,  we  were  'lirnke '^  Care- 
fully we  husbanded  our  rinnnces  and  by 


Farmington,    la    miles   o! 
left  that  we  struck  a  fine  g 
went  flying,   making   L&Q»i 
hitch.    Odometer,  95  from  1 
day  we  made  home.     After 
the  roads  arc  very  sandjr  m 
on    it  was    slow  work,  Ui€ 
places   reaching   haU    waj 
Care  must  be   taken  to    dr 
road,    as    auios    skid    dauf 
However,  we    came    out    ^ 
I   ran  the  machine   into  my 
that  night   I   felt  that  I   ocs 
see    it    again.     Odometer,    j 

REMAElCSw 

After  basking  in  the  00 
Michigan  for  a  few  wed 
came  on  again.  1  comm'^j] 
ful  study  of  my  engine,  I 
defects  that  had  made  tbei 
fest  during  the  trip  one 
finding  renicdies  as  follows 
gine  and  poor  niixttire  i»rn 
instaHing  a  new  carburetc^r 
a  marked  improvement  boi 
of  starting  and  the  ccintroL 
The  poor  circuit  It  on  wms 
due  to  too  tnucb  dcsruice  ^ 
of  the  ctnififugal   fnmtp.  I 
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ring  and  thoroughly  overhauled  and 
ned  the  water  jacket  connections  and 
itor,  finding  incidentally  that  one 
lection  was  reduced  in  area  nearly 
third.  This  led  to  a  marked  im- 
ement  in  the  circulation. 
Y  large  cylinder  head  gasket  troubled 
lot  a  little.  I  could  find  nothing  with 
h  to  make  a  gasket  that  would  hold. 
lly  I  consulted  ray  repair  man  and 
d  him  if  he  could  not  make  a  gas 
fit  without  any  gasket  He  thought 
bly  he  could,  but  had  never  tried. 
,  we  tried.  First  the  head  was  faced 
Q  a  lathe,  then  the  cylinders  were 
g[ht  in  and  fastened  in  a  drill  press, 
we  then  ran  the  head  on  its  place 
the  assistance  of  a  little  goose-neck, 
ig  emery  and  oil  almost  constantly 
early  a  week,  when  we  had  as  pretty 
ish  as  any  one  could  desire.  That 
d  my  last  trouble  of  any  impor- 
.    The   head    absolutely    does    not 

My  machine  has  since  carried  me 
reds  of  miles  in  all  kinds  of  weather, 
I  kinds  of  roads,  and  is  still  my 
ui  and  best  friend.  It  is  easily 
oiled,  can  round  a  corner  on  high 

at  4  miles  an  hour,  and  as  I  con- 
this  article  I  can  see  her  patiently 
ig  for  me  to  take  me  for  an  airing. 
•  expenses  were  almost  exactly 
and  we  did  not  throw  away  a  cent. 
irc  both  men  of  family  and  old 
h  to  know  what  money  is  worth, 
e  made  several  long  trips,  and 
ut  any  auto  troubles  at  all.  Two 
3unt  on  a   daily  expense  of  $io  a 


Effect  of  Automobiles  on  the 
(oadway  of  Public  Roads. 

m  with  New  York  State  Highway  Examiner 

Frank  D.  Lyon.) 
question  as  to  the  eflFect  of  the  use 
unobiles  upon  the  roads  is  of  special 
t  just  at  present,  because  of  the 
which  will  be  made  by  the  State  de- 
nt this  spring,  through  the  Legisla- 
>  systematize  and  improve  the  laws 
e  repair  and  maintenance  of  the 
ys.  An  interview  was  secured  by  a 
ESS  Age  correspondent  with  Special 
ly  Examiner  Frank  D.  Lyon,  in 
several  features  of  the  question  were 

5  been  found,  Mr.  Lyon  stated,  that 
>unt  of  damage,  both  in  the  case  of 
y  wagons  and  in  that  of  automo- 
id  other  -  motor  vehicles,  is  deter- 
by  the  height  of  the  body  of  the 
:  above  the  ground,  the  speed  main- 
md  the  weight  of  the  vehicle.  At 
fuJ  and  ordinary  speed  the  damage 

the  common  draught  wagon  of  the 
is  far  greater  than  that  by  the  auto- 

The  difficulty  is,  however,  that  the 
liles  very  frequently  exceed  the 
peed.    The  effect  of  a  speed  of,  say, 

per  hour  or  over  is  to  suck  up  the 
ken   stone  used  as  a  dressing  and 


scatter  it  with  the  dust  to  either  side  of  the 
road.  This  dressing  consists  of  stone  not 
greater  than  three-q^uarters  of  an  inch  in 
thickness.  No  special  kind  of  stone  is  pre- 
scribed by  law.  It  is  desirable,  however, 
in  most  cases  to  use  the  same  sort  of  stone 
as  that  already  composing  the  road,  and 
the  price  of  this,  together  with  necessary 
cartage,  is  so  great  that  the  replacing  of 
the  dressing  becomes  a  serious  matter. 
With  no  special  system  for  repairs  in  use 
at  present,  no  road  can  be  given  the  atten- 
tion which  it  should  receive.  The  conse- 
quence is  that  often  the  wearing  surface  of 
the  road  is  damaged,  which  is  a  still  more 
serious  affair,  since  the  road  must  be  prac- 
tically rebuilt  The  lower  the  machine  is 
set  the  greater  this  suction  becomes.  When 
asked  what  was  the  maximum  and  mini- 
mum frequency  with  which  State  or  im- 
proved roads,  used  chiefly  or  almost  exclu- 
sively by  motor  vehicles,  would  go  without 
repairs  and  the  replacing  of  this  dressing, 
Mr.  Lyon  said  that  no  test  sufficiently  exact 
had  been  made.  He  knew  one  case,  he  said, 
of  a  road  which  had  gone  for  two  years 
without  any  but  the  slightest  repairs,  but 
he  would  not  vouch  for  the  condition  of 
the  wearing  surface  of  this  road  where  the 
dressing  had  been  taken  off.  The  only 
method  followed  by  the  department  at 
present  is  to  make  repairs  each  year  where 
found  necessary  and  from  where  petitions 
to  that  effect  have  been  received.  Mr.  Lyon 
agreed  that  there  was  a  tendency  on  the 
part  of  automobile  manufacturers  to  set 
'  the  machines  lower  and  lower  because  of 
the  greater  speed  thus  made  possible  by 
the  increased  stability. 

Another  important  phase  of  the  subject 
Mr.  Lyon  believed  was  the  question  of  the 
width  of  the  tire.  Mr.  Lyon  would  recom-i 
mend  a  State  law  governing  the  width  of 
all  tires  without  consideration  of  the  sort 
of  vehicle,  "a  general  State  law  for  the 
regulation  of  the  width  of  tires  by  requiring 
all  manufacturers  or  merchants  dealing  in 
wagons  in  the  State  to  conform  with  a 
proper  width."  The  difference  in  damage 
caused  by  the  difference  in  the  width  of  the 
tire  was  greater,  Mr.  Lyon  thought,  in  the 
case  of  the  steel  tired  farmer's  draught 
wagon  than  in  the  case  of  motor  vehicles. 
The  latter,  however,  alone  exceeded  the 
lawful  speed,  so  that  matters  were  evened 
up  somewhat  Mr.  Lyon  also  thought  that 
the  weight  of  the  vehicle,  whether  motor  or 
not,  should  be  regulated  by  the  size  of  the 
axletree.  Mr.  Lyon  had  a  law  enacted 
some  time  ago,  which  went  into  effect  the 
first  of  the  year,  "to  amend  the  county  law 
relating  to  powers  of  boards  of  supervis- 
ors with  reference  to  tires  on  vehicles." 
This  law  requires  that  "all  wagons  equipped 
with  thimble  skein  axles  of  3  'inches  or 
less  in  diameter,  tubular  axles  of  2^  inches 
in  diameter,  and  built  to  carry  a  weight  of 
1,500  pounds  and  upward,  shall  have  tires 
not  less  than  3  inches  in  width.  All  wa- 
gons equipped  with  thimble  skein  axles  of 
3^  inches  in  diameter,  steel  axles  of  i^ 
inches  in  diameter,  or  tubular  axles  of  2^ 


inches  in  diameter,  and  built  to  cany  a 
weight  of  1,500  pounds  and  upward,  shall 
have  tires  of  not  less  than  3^  inches  in 
width."  A  number  of  counties  have  already 
adopted  this  law. 

In  another  way  the  automobiles  do  posi- 
tive good,  as  Mr.  Lyon  said.  They  do  not, 
as  a  rule,  take  the  exact  middle  of  a  road, 
as  do  the  ordinary  draught  wagons,  and 
follow  an  almost  perfectly  straight  course. 

A  PATROL  SYSTEM  OP  SSPAIS. 

The  system  of  rejpair  which  Mr.  Lyon 
would  introduce  will  be  an  improvement 
over  that  of  the  French,  which  will  be  used 
as  a  model.  This  would  provide  for  the 
constant  maintenance  of  a  force  of  men  in 
each  county,  under  the  control  of  the 
county  authorities,  to  each  of  whom  would 
be  assigned  a  certain  portion  of  road,  say 
6  or  8  miles,  which  it  would  be  his 
sole  duty  to  keep  in  repair  during  spring, 
sununer  and  fall.  Supplies,  properly  shel- 
tered, would  be  kept  constantly  at  hand. 
The  cost  of  such  a  system  of  repairs,  Mr. 
Lyon  thought,  would  be  not  more  than  I75 
or  $100  per  mile  yearly.  Results  show 
that  it  is  the  most  practical  and  efficient 
method  known.  The  estimate  of  expense 
would  not  include,  of  course,  extraordinary 
damages,  such  as  those  caused  by  floods 
and  the  like. 


January  Exports. 

The  exports  of  automobiles  and  parts 
from  the  United  States  in  January,  1906, 
aniounted  in  value  to  $297,694  ($196,144  in 
1905),  and  in  the  seven  months  ending  with 
January,  1906,  to  $1,438,600  ($1,122,638  in 
190S  and  $1,014,124  in  1904).  The  distri- 
bution of  the  exports  among  the  different 
countries  is  as  follows: 

ScTcn 
Months 
Ending 
Jan.,  1906.     Jan.,  1906. 
United  Kingdom $114,991       $421,982 

France 16,369  113,696 

(Germany   4,806  30^24 

Italy 20,005  62,094 

Other  Europe 4,448  66,597 

British  North  America.  22,107  250,116 

Mexico 30,935  145,179 

West  Indies  and  Ber- 
muda    40,461  104,893 

South  America 3,588  41,490 

British  East  Indies 4,147  24,149 

British  Australasia 32,669  117,365 

Other   Asia   and    Oce- 
ania    2,000  29,746 

Africa ,...  1,168  20,180 

Other  countries 10,289 

Total $297,694    $1438,600 


New  Offense. 

According  to  a  decision  rendered  by  the 
Appeal  Court  of  the  Department  of  Seine 
(Paris)  on  February  12,  every  automo- 
bilist  in  France  is  liable  to  a  fine  and  even 
to  imprisonment  if  his  car  emits  obnoxious 
odors.  For  every  offense  after  the  first  im- 
prisonment may  be  made  the  punishment 
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Ayfomobiles  in   Municipal   Service 
in  New  York  City, 

Now  that  the  autoimobile  Is  being  widely 
used  as  a  pleasure  vehicle,  and  as  a  busi- 
ness cjonveyaitcc  by  commercial  house 5»  it 
is  also  rapidly  proving  itself  of  great  value 
m  the  various  departments  of  niunicipal 
service.  Up  to  a  few  years  ago  the  com- 
mission crs  and  chiefs  of  departments  of  the 
New  York  Municipal  Governmeat  used 
horse  drawn  vehicles  for  making  their  tours 
of  ms  peel  ion.  As  every  department  has  to 
cover  the  whole  of  Greater  New  York,  an 
area  of  some  240  sqtiare  miles,  they  were 
unable  to  properly  attend  to  their  work  as 
long  as  this  method  of  transportation  was 
in  use,  but  With  the  recent  adoption  of  the 
automobile  this  difficulty  has  been  satisfac- 
torily solved. 

Fire  Chief  Croker  informed  a  Horseless 
Age  representative  that  the  automobile  is 
such  a  great  help  to  his  department  that  he 
would  not  want  to  be  without  it.  For  their 
use  it  surpasses  the  horse  in  every  way. 
The  car  used  by  the  chief  is  a  1906  model 
AnMncan  touring  car,  45-50  horse  power, 
painled  a  bright  glaring  red.  It  is  equipped 
witii  a  large  brass  lire  gong,  carried  on  the 
dashboard »  and  al-^o  a  siren  horn.  It  is 
often  necessary  for  the  chief  to  visit  fires  at 
midnight  or  early  in  the  morning.  The  auto 
not  only  does  away  witli  the  harnessing  up 
of  the  horse  but  is  able  to  reach  the  scene 
mueh  quicker  than  the  horse  runabout.  This 
machine  consumed  on  an  average  from  $  to 
7  gallons  of  gasoline  and  travels  about  50 
miles  per  day.  It  is  driven  by  the  chief's 
own  man,  who  used  to  drive  Kis  horse  and 
was  taught  to  operate  the  automobile. 

Deputy  Fire  Chief  Bums  also  uses  a  mo- 
tor car  instead  of  a  horse  and  buggy  for 
visiting  fires.    The  deputes  territory  is  con- 


Deputy  Fire  CHrEf  Binns'  Ei-Ecrmic  Stakho^E, 


tiguous  to  his  headquarters,  but  when  Chief 
Croker  is  out  of  town  on  his  vacation,  or 
indisposed.  Deputy  Chief  Binns  takes  his 
place.  He  uses  an  electric  stanhope  which 
was  made  especially  for  him.  The  car  car- 
ries its  motor  in  front  under  the  dashboard p 
being  of  cylindrical  shape.  The  batteries 
are  carried  under  the  seat  The  back  of  the 
car,  which  slopes  downward,  can  be  opened* 
furnishing  a  place  not  only  for  tools  but 
also  for  necessary  fire  fighting  apparel,  such 
as  boots,  rubber  coats,  hats,  etc.  The  ma- 
chine travels  between  10  and  20  miles  per 
day.  It  we]|:h3  1,860  pounds,  and  b  driven 
by  the  deputy*s    former  hor*e  driver,  who 


FreE  Chief  Crokeit's  Touminc  Cai. 


was  also  taught  to  o|iermte 
T  he    d  epa  rr  men  i    an  tict pates 
rheostat  at  tlie  enifine  hotise 
is  kept,   so  that  the   batterie 
charged  when  required. 

Automobiles  also  find  a  pf 
in  the  street  cleaning  depii 
nine  are  jn  use*  Commissicr 
Gaw  Woodbur>^  sa*d  lodd 
HoRSEtJ:s£  Age  rejiresentMlvi 
mobile  multiplies  the  effect  ivi 
^pection  by  about  ten  as  cum\ 
horse."  BoiIl  foreign  aod  J 
touring  cars  and  runaboiat^ 
buckboards,  are  used  by  ^tm  | 
deputies  itnd  inspectors  for  ffl 
inspection. 

Another  unique  me  for  ihc 
Itic  municipal  sen^ice  t«  l-it  1 
hon  of  sick  and  h'  i 

In  this  depftrtmcni  ^  -.  ^ 

with  a  closed  t)ody  is  ue-  I 
averages  about  j8  nr-*-- 
lwce?i  3  and  4  (fi^Ji 
[>vnt  of  oil    It  coven  ttjt  Uyr 
liatlan  and   Bronx,  mdudtfi^ 
Mott    Haven,    WcM    Faratt 
^  i  3  id  o  the  r  n  ea  rby  pUi:c& 

Tfj  the  police  departmef 
power  imported  towrinit  c 
Commissimicr  T,  A.  Bingfe 
has  been  in  I  he  **T?icv?  tmi 
\i\  the  course  of  which  tin 
ruary  I  it  had  traveled  flL« 
:i;:ing  al)OUt  JO  milt^  p^T  da 
misstoner  visits  tlie  bciwitj 
hattan,  Bronx.  RKhm^ml* 
Brooklyn,  Since  this  car  b 
rkpartment  four  new  lari 
nsed  to  replace  damaged  d 
^-allons  of  ^solme  afid  m  ^ 
eating  oil  are  o^otttincd  i 
the  car  ii  called  iipoq  to  dm 
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commissioner^  chauffeur  said  that  there 
had  been  no  serious  trouble  with  the  ma- 
thinc  since  hd  has  been  driving  it,  which 
was  from  April,  1905,  and  from  then  up 
to  January  i  the  car  had  lost  but  one  day 
dirotigh  indisposition.  It  is  used  exclu- 
sively by  the  commissioner,  bringing  him 
§Tom'  his  house  to  his  office  in  the  morn- 
ing and  taking  him  from  his  office  to  his 
'Itome  in  the  evening. 
'  In  the  department  of  water  supply,  gas 
and  electricity  only  one  American  tour- 
ing car  is^  used  at  the  present  time  for  in- 
spection, but  in  this  department,  as  in 
iome  of  the- others,  the  officials  feel  that 
Ae  automobile  for  the  service  it  renders 
Is  not  only  useful  but  essential. 

Two  steam  runabouts  are  doing  duty 
in  the  department  of  docks  and  ferries. 
They  are  kept  at  the  docks  at  the  foot  of 
North  River  and  the  Battery,  where  they 
receive  the  attention  of  an  automobile 
engine  man.  C.  A.  Manley,  superin- 
tendent, makes  use  of  the  conveyances,  as 
well  as  others  in  the  department.  The 
cars  are  capable  of  making  from  30  to 
45  miles  per  hour,  and  cover  a  distance 
averaging  35  miles  per  day. 

Dr.  Darlington,  president  and  com- 
missioner of  the  health  department,  has 
at  his  disposal  a  45-50  horse  power  gaso- 
line touring  car,  which  is  also  used  on 
inspection  tours  covering  the  five  bor- 
oughs. Here,  as  in  the  other  departments, 
the  machine  is  found  to  be  a  necessary 
equipment,  as  often  the  commissioner  or 
Dr.  Benson,  the  assistant  sanitary  super- 
intendent of  the  borough  of  Manhattan, 
must  reach  some  place  in  a  limited  space 
of  time.  About  17  gallons  of  gasoline 
and    I    pint   of  lubricating   oil   are   used 


Street  Cleaning  Commissionkr  Woodbury's  Car. 


by  the  machine  in  a  day  when  in  hard 
service.  Occasionally  the  car  stands  idle 
for  two  or  three  days  in  succession,  while 
again  it  is  used  constantly  for  three  or 
four  consecutive  days.  Another  branch 
of  this  department  that  finds  use  for  an 
automobile  is  the  bacteriological  bureau, 
where  Dr.  Billings,  chief  of  the  depart- 
ment, who  has  considerable  inspection 
work  to  do,  uses  a  touring  car  of  West- 
ern manufacture  in  making  his  rounds. 
There  is  also  a  runabout  in  the  depart- 
ment. 

Several  of  the  public  hospitals  have  in- 
stalled motor  ambulances,  and  find  that 


by  the  aid  of  these  they  are  enabled  to 
reach  a  scene  of  disaster  in  a  great  deal 
less  time  than  they  could  while  they  used 
the  horse  drawn  wagon.  As  an  ambu- 
lance is  often  called  out  on  an  emergency 
case  where  every  minute  counts,  the 
speed  of  an  automobile  is  of  apparent 
value. 

In  other  municipal  departments  auto- 
mobiles are  hired  to  do  the  necessary 
work,  as  occasion  calls  for  it.  However, 
the  heads  of  most  of  these  departments 
feel  as  though  they  should  be  equipped 
with  their  own  machines,  claiming  that 
the  department  is  put  to  almost  as  great 
an  expense  by  the  hiring  of  the  self  pro- 
pelled vehicle. 


Dk.  Darlington,  Commissioner  of  ths  Health  Department,  and  His  Car. 


Qood  Roads  Convention. 

The  Cattaraugus  County  Automobile 
Club  has  arranged  for  a  local  good  roads 
meeting  in  March,  the  date  of  which  will 
be  determined  by  the  convenience  of  Gov- 
ernor Higgins,  State  Superintendent  of 
Public  Works  Franchot,  Special  Highway 
Examiner  Lyon  and  others,  who  have  been 
invited.  A  committee  was  in  Albany  re- 
cently conferring  with  them  on  this  and 
o'ther  important  matters,  especially  sur- 
veys. Another  important  convention  will 
be  that  of  the  Southern  Tier  Good  Roads 
Association,  which  occurs  at  Hornellsville, 
March  20  and  21.  Governor  Higgins,  Con- 
gressman Fassett,  Commissioner  McDonald, 
of  Connecticut,  State  Examiner  Lyon, 
United  States  Senator  Latimer,  of  South 
Carolina,  are  among  those  invited.  One  of 
the  chief  objects  of  the  convention  will  be 
to  arouse  interest  in  the  importance  of  hav- 
ing trunk  roads  or  circuits  from  county  to 
county,  as  is  the  case  with  many  national 
highways  of  Europe.  Goods  roads  conven- 
tions in  New  York  State  during  the  past 
several  years  have  been  well  attended,  and 
the  prospects  for  the  success  of  these  meet- 
ings are  bright 
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WIWTtt  EXPaiEWCES. 

Hints  on  Winter  Use. 

By  Dr.  Joseph  Stokes. 

From  an  extended  winter  experience 
with  an  automobile  I  am  convinced  that 
only  two  conditions  can  seriously  interfere 
with  its  usefulness  for  a  physician,  viz., 
deep  snow  and  the  deep  mud  of  a  winter 
thaw.  Neither  of  these  would  affect  seri- 
ously the  practitioner  in  a  city,  so  ior  him 
the  automobile  is  a  practical  conveyance 
almost  the  year  round. 

To  get  satisfactory  service,  however,  it  is 
necessary  to  attend  to  many  little  details 
which  are  of  no  importance  at  other  times 
in  the  year.  First,  you  must  have  a  stable 
somewhat  warmed.  This  is  not  to  prevent 
freezing,  for  you  must  use  an  anti-freeze 
solution  anyhow,  but  to  ensure  thorough 
care  and  inspection,  which  are  certain  to 
be  neglected  if  your  stable  chills  you  to  the 
bone  whenever  you  attempt  any  adjustment 
or  repairs,  and  also  to  facilitate  the  morn- 
ing start  I  know  of  few  automobile  ex- 
periences more  discouraging  than  the  coax- 
ing of  the  first  explosions  when  the  cylin- 
der oil  is  so  stiff  you  can  hardly  turn  the 
crank,  and  with  a  poor  mixture  from  a  cold 
carburetor.  It  is  not  necessary  to  have 
the  stable  very  warm,  but  the  temperature 
ought  not  to  fall  much  below  40®.  With 
a  small  hot  water  heating  plant  i  ton  of 
coal  has  lasted  me  all  winter. 

The  same  problem  of  a  cold  motor  con- 
fronts us  when  unavoidably  detained  sev- 
eral hours — it  may  be  on  a  cold  night  If 
you  have  your  chauffeur  with  you  it  is 
a  simple  matter  to  have  the  engine  started 
occasionally  and  so  kept  warm,  but  if  by 
yourself  you  can  generally  run  into  a  shed 
or  other  sheltered  place,  and  by  throwing 
your  robes  over  the  hood  keep  the  heal 
in  the  engine  a  long  time.  Good,  fresh 
batteries  and  a  strong  spark  are  invaluable 
aids. 

I  have  tried  two  anti-freeze  solutions 
this  year,  first  the  potassium  carbonate  so- 
lution recommended  last  year  in  The 
Horseless  Age^  later  calcium  chloride. 
The  first  made  a  curious,  soapy  froth,  prob- 
ably by  dissolving  some  of  the  grease 
around  my  pump,  and  gradually  choked  up 
my  radiator,  so  I  discarded  it  I  think 
though,  that  my  experience  was  excep- 
tional, for  another  physician  here  used  my 
solution  with  entire  satisfaction.  Calcium 
chloride  has  many  advantages.  It  is  cheap, 
efficient  and  by  testing  with  a  hydrometer 
you  can  always  tell  just  how  strong  it  is. 
I  am  sure,  however,  it  has  somewhat  cor- 
roded both  my  radiator  and  my  copper 
tank,  and  I  shall  not  use  it  again.  In  fact. 
I  do  not  believe  it  is  wise  to  use  any  chemi- 
cal salt  Inevitably  a  slow,  electrolytic 
action  goes  on  which  eats  the  metal  inde- 
pendently of  any  chemically  corrosive 
power  the  solution  may  have.  Another  ob- 
jection to  chemical  salts  is  that  they  arc 
dirty.  Small  leaks  will  occasionally  occur 
and  by  evaporation   of  the  water  the  salt 


is  left  encrusted  wherever  the  leak  may  be, 
soon  giving  the  engine  an.  uncared  for  look. 
My  next  experiment  will  be  with  wood 
alcohol  and  glycerine  diluted  with  water, 
which  I  believe  will  be  satisfactory,  though 
possibly  requiring  more  care  to  keep  it  tc 
the  proper  strength. 

For  cold  weather  use  it  is  quite  impor- 
tant to  cover  part  of  the  radiator  with  can- 
vas or  any  convenient  material,  otherwise 
the  engine  is  kept  too  cool  for  satisfactory 
service.  It  will  not  develop  its  full  power, 
and  will  become  cold  much  more  quickly 
during  a  stop. 

CX)MP0RT  IN   WINTER  DRIVING. 

An  impression  prevails  largely  that  win- 
ter driving  is  work  fit  only  for  an  Arctic 
explorer,  and  entirely  out  of  the  question 
unless  one  is  enveloped  in  furs  and  pro- 
vided with  foot  warmers.  This  may  be 
true  of  long  distance  riding,  but  most  doc- 
tors on  their  rounds  do  not  travel  more 
than  a  very  few  miles  between  stops,  and 
there  is  scarcely  time  to  be  thoroughly 
chilled.  If  the  top  is  raised  it  is  astonish- 
ing how  thoroughly  one  is  protected  from 
the  wind,  and  it  has  been  a  never  ending 
marvel  to  me  to  face  a  stiff  breeze  with  no 
protection  in  front  and  feel  nothing  of  it 
on  account  of  the  effect  of  the  top  in 
"cushioning"  the  wind.  There  has  been 
n6  day  this  winter  when  I  have  wished  for 
a  glass  or  celluloid  front  To  be  thor- 
oughly comfortable,  however,  you  must 
have  warm  robes  wrapped  securely  around 
your  legs  to  exclude  the  air,  and  a  little 
device  which  I  placed  on  my  machine  has 
given  me  endless  satisfaction.  Every  one 
who  has  used  robes  knows  how  quickly 
they  become  disarranged  and  loosened  with 
the  jolting  of  the  machine,  no  matter  how 
carefully  they  were  tucked  in  at  the  start 
Gradually  they  work  to  one  side,  and  be- 
fore you  realize  it  that  side  of  the  robe  is 
dragging  in  the  dirt  or  splashed  with  filthy 
mud,  while  on  the  other  side  the  cold  air 
is  getting  in  its  work  on  your  legs.  To 
prevent  this  L  had  my  carriage  maker  cut 
out  of  thin,  light  wood  two  small  panels 
about  5  inches  high,  which  simply  slip  into 
place  at  the  sides,  and  which  can  be  pttt  in 
or  removed  instantly.  Being  painted  and 
finished  to  match  the  car,  they  are  not  un- 
sightly, but  keep  the '  robes  in  place,  pro- 
tect, them  from  mud  and  keep  them  snugly 
.  and  warmly  around  my  legs. 

IMPORTANCE    OF    STEERING    POST    AND    PEDAL 
POSITION. 

Just  here  I  wish  to  enter  a  most  earnest 
and  vigorous  protest  against  one  feature 
in  the  design  of  most  automobiles.  I  ob- 
served the  matter  carefully  at  the  New 
York  shows  this  year,  and  find  tjiat  even 
among  the  best  machines  very  little  thought 
has  been  bestowed  on  the  relative  positions 
of  the  steering  post  and  the  levers  in  the 
footboard  to  provide  for  comfortable  win- 
ter driving.  The  steering  post  ought  to  be 
entirely  outside  of  the  robes,  for  otherwise 
they  cannot  come  snugly  and  warmly  up 
over  your  lap,  but  in  the  great  majority  of 
cars  the  brake  and  clutch  levers   in  their 


extended  position  come  so  near  the  steerio; 
post  that  there  is  no  room  between  tbeis 
and  the  post  for  the  robes,  so  it  is  necessat} 
to  put  the  robes  outside  the  post     I  wishj 
the  ethics  of  The  Horseless  Ace  penmtted , 
me  to  mention  by  name  some  of  the  oStaA^  \ 
ers  in  this  respect,  for  I  would  like  to  hokl 
them   up   to   public  condemnation;   but  I 
must  content  myself  with  generalities,  hofh 
ing  that  some  of  the  designers   may  see 
them  and  ponder  over  them.     Some  of  tin 
very  best  makes  are  included  in  this  crio 
cism.    For  the  physician  who  is  purchasi&g  j 
an  all  the  year  roimd  car  the  point  is  vital. ; 
and  no  matter  what  other  eycHlencirt  die 
machine  may  have,  if  this  is  nnsatitfactDr? 
he  should  discard  it,  for  it  would  mean  s 
winter  of  discomfort    The  proper  arrange- 
ment    is    for    the    steering    post    to   pas; 
through  either  the  dashboard  or  the  junc- 
tion of  the  dashboard  and  the  floor,  and  not 
through  the  floor  at  all.     The  levers  wili 
then  have  free  play  without  disturbing  tiie 
robes,  and  the  robes  will  not  interfere  with 
the  proper  action  of  the  levers. 

I  have  not  been  able  to  see  that  the  rougb 
frozen  roads  have  had  any  bad  eflFect  on  xn\ 
tires,  though  when  a  puncture  or  a  blowoct 
does  occur  it  is  certainly  a  much  more 
formidable  matter  than  in  summer.  I  speii: 
one  very  imcomfortable  hour  this  winter  ir 
a  howling  wind  with  the  thermometer  ai 
20  degrees  mending  a  blowout,  and  an<  ' 
other  hour  in  the  mud  one  raw,  chilly  ^en- 
ing  after  sunset  wrestling  with  a  puncture. 
I  prefer  August,  even  if  my  collar  docs 
wilt 

TRACTION    DEVICES. 

Of  course  chains  or  some  gripping  device 
for  the  driving  wheels  must  not  be  forgot- 
ten among  winter  equipment  Twice  this 
winter  I  have  been  stalled  because  I  did  not 
have  them  on,  and  submitted  to  the  igno- 
miny of  being  hauled  back  to  solid  gromxl 
by  a  horse. 

The  advantage  of  a  three  speed  transmis- 
sion is  especially  apparent  in  winter.  Thert 
are  many  times  when  the  mud  •is  jnst  a 
little  too  deep  for  satisfactory  use  of  the 
high  gear,  when  the  middle  gear  will  pull 
you  through  at  a  fair  speed  and  without 
any  feeling  of  strain,  and  again  when  the 
soft  sea  of  mud  has  all  its  waves  fixed  b\ 
the  frost  and  you  bump  from  billow  to 
billow,  the  ability  to  run  smoothly  and 
slowly  on  the  middle  is  a  great  boon.  If 
you  have  only  two  gears  you  are  so  often 
tempted  to  continue  too  long  on  the  high 
to  avoid  the  snail-like  pace  of  the  low. 

Soon  after  the  first  of  February  I  laid 
my  car  up  to  be  repainted  for  the  coming 
season,  but  up  to  that  time  it  was  not  out 
of  service  a  single  day.  I  had  faced  with 
success  every  weather  condition  which  this 
winter  had  furnished— rain,  snow,  wind, 
cold  and  mud — and  am  convinced  that  if  he 
has  a  warm  stable,  a  reliable  anti-freeze  so- 
lution, warm  robes  closely  and  securely 
wrapped  around  him,  chain  grips,  a  phaeton 
top  and  gauntlet  gloves,  no  physician  need 
hestitate  to  defy  with  his  auto  every  winter 
condition  except  deep. snow  and  deep  mud 
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The  Lessons  of  Two  Winters. 

By  Dr.  L  A.  Walker. 

This  winter,  so  far,  has  been  exception- 
ally mild,  and  there  has  been  no  more  dif- 
ficulty in  running  every  day  than  there 
was  last  summer.  Last  winter  it  was  a  dif- 
ferent story.  We  had  snow,  and  plenty  of 
it,  but  there  were  not  to  exceed  a  dozen 
days  when  I  did  not  run  my  car  to  make 
my  calls  about  town.  I  did  not  attempt  to 
run  into  the  country,  or  on  streets  in  the 
oudying  districts,  where  the  beaten  track 
was  the  width  of  a  sleigh.  A  full  track 
auto  will  not  fit  into  a  three-quarter  sleigfa 
track,  as  I  have  found  to  my  sorrow.  The 
wheels  on  one  side  sink  into  the  soft  snow 
until  the  axles  scrape,  and  you  stop.  You 
may  back  out  the  same  way  you  went  in, 
but  nine  times  Qut  of  ten  the  '*Vis  a  tergo" 
will  be  a  dray  horse.  I  have  a  gasoline 
car  with  a  single  cylinder  of  about  10 
horse  power,  which  will  be  a  "two  year 
old"  the  first  of  next  July.  Since  I  re- 
ceived it  it  has  been  run  practically  every 
day,  winter  and  summer. 

The  car  has  a  detachable  tonneau,  which 
I  remove  when  cold  and  stormy  weather 
comes  on,  thus  converting  the  car  into  a 
runabout  To  this  I  attach  an  ordinary 
carriage  top.  This  makes  a  vast  differ- 
ence in  the  comfort  of  winter  driving.  For 
rain  or  sleet,  I  put  on  a  storm  apron  which 
comes  up  to  my  chin,  fully  protecting  my 
hands  and  not  int'erfering  with  vision. 
Glass  fronts  and  aprons  with  celluloid  win- 
dows are  very  material  obstructions  to 
vision  when  covered  with  rain  or  sleet, 
especially  at  night  The  disagreeable  fea- 
ture of  the  slight  amount  of  rain  which 
will  strike  the  faec  is,  in  my  opinion,  more 
than  offset  by  the  ability  to  see  distinctly 
where  you  are  driving. 

For  slippery  pavements  and  deep  snow 
I  use  chains  on  my  driving  wheels,  but  dis- 
card them  when  possible,  as  I  think  that 
the  bother  of  removing  and  replacing  is 
more  than  offset  by  the  saving  to  the  tires. 
Since  I  have  adopted  the  alcohol,  glycerine 
and  water  mixture  I  have  had  no  trouble 
with  my  cooling  fluid  becoming  too  cool  in 
some  places  and  too  hot  in  others.  I  had 
a  different  experience  with  the  calcium 
chloride  solution.  This  was  my  first  ex- 
periment with  an  anti-freezing  mixture.  I 
had  had  the  chloride  solution  in  about  a 
week,  when  I  had  occasion  to  leave  the 
car  standing  for  about  two  hours  where 
the  wind  had  a  good  sweep.  The  result 
was  that  the  solution  became  so  thick  that 
the  pump  could  not  circulate  it,  and  the 
cylinder  became  so  hot  that  the  charge 
would  be  fired  with  the  spark  turned  off. 
The  pounding  and  laboring  of  the  motor, 
on  attempting  to  make  it  propel  the  vehicle 
was  almost  pitiful. 

I  dislike  to  see  a  good  piece  of  machinery 
labor  at  a  disadvantage,  almost  as  much  as 
1  do  a  horse  or  human  being.  After  the 
machine  had  'limped  into  port"  I  washed 
out  the  circulating  system  thoroughly,  and 
it  was  surprising   to   see   the   amount   of 


corrosion  that  had  taken  place  in  the  short 
time  the  mixture  had  been  in  the  tubes. 
The  one  thing  that  I  can  say  in  favor  of 
the  chloride  solution  is  that  the  tubes  did 
not  burst,  as  would  have  been  the  case 
had  they  been  filled  with  plain  water.  I 
filled  the  tank  with  a  mixture  containing 
a  gallon  each  of  wood  alcohoj,  glycerine 
and  water.  The  circulating  system  holds 
3^  gallons,  so  I  filled  up  the  rest  with 
water,  thus  giving  less  than  33  per  cent 
of  glycerine  or  alcohol.  With  this  mixture 
I  have  never  had  the  slightest  trouble,  even 
in  the  coldest  weather  of  last  winter.  As 
the  mixture  evaporates  I  replenish  it  with 
equal  parts  of  alcohol  and  water,  having 
reason  to  believe  that  the  glycerine  does 
not  evaporate.  One  would  naturally  think 
that  the  alcohol  would  evaporate  much 
faster  than  the  water,  but  I  do  not  believe 
this  to  be  a  fact  Even  after  the  mixture 
has  evaporated  one-third,  there  is  still  suffi- 
cient alcohol  left  to  lower  the  freezing 
point  several  degrees  beyond  that  of  glycer- 
ine and  water  alone.  This  mixture  does 
not  corrode  the  pipes  so  far  as  I  am  able 
to  observe. 

I  use  stove  gasoline  in  the  summer  time, 
and  several  times  in  the  late  fall,  when  the 
car  had  been  standing  in  the  cold  night  air 
for  some  time,  I  have  had  difficulty  ir 
starting,  the  carburetor  being  too  cold  to 
allow  the  low  grade  gasoline  to  vaporize. 
I  have  resorted  to  two  methods  of  start- 
ing the  motor  when  confronted  with  this 
difficulty.  One  is  to  turn  the  starting  lever 
over  until  the  spark  is  passing  between  the 
points  of  the  plug,  and  holding  it  there 
for  some  seconds.*  I  cannot  conceive  of 
the  spark  in  the  cylinder  generating  enough 
heat  to  vaporize  any  gasoline  in  the  car- 
buretor, but  it  will  certainly  start  that  way 
at  times,  when  repeated  crankings  are  of 
no  avail.  If  this  method  fails,  the  only 
thing  to  do  is  to  apply  some  form  of  heat 
to  the  carburetor.  This  is  best  applied  by 
pouring  on  hot  water,  as  an  open  flame  is 
a  poor  thing  to  have  around  a  gasoline 
tank.  If  the  hot  water  does  not  end  the 
trouble  one  should  look  elsewhere  for  it 

Of  course,  the  higher  grade  gasoline 
should  be  used  in  cold  weather,  but  some- 
times one  may  get  caught  in  the  late  fall 
without  having  made  the  change.  Some 
dealers  say  that  only  the  higher  grade  gas- 
oline should  be  used  at  all  times,  but  I  have 
experimented  with  both  kinds,  and  I  am 
satisfied  that  my  mileage  is  practically  the 
same  with  the  cheaper  grade  as  with  the 
so  called  ^'^(i"  and  with  no  more  trouble 
during  weather  suitable  to  its  use. 

Another  little  device  which  might  be  of 
service  to  someone  who  has  difficulty  in 
starting  a  cold  car  is  to  wrap  the  car- 
buretor in  a  layer  of  felt  This  will  retain 
the  heat  for  a  long  time,  and  greatly  facil- 
itates starting  after  the  car  has  stood  out- 
doors for  some  hours,  while  one  is  waiting, 
perhaps,  for  a  stork  to  alight 

I  am  able  to  heat  my  auto  house  by  steam, 
as  its  proximity  to  my  dwelling  makes  that 
method  feasible.    This  makes  a  great  differ- 


ence in  starting,  as  a  cold  storage  for  an 
auto  means  congealed  oil  in  the  cup,  and  a 
piston  which  seems  to  prefer  not  to  move. 
Lighting  the  building  by  electricity,  I  have 
no  fear  of  fires,  although  I  keep  a  50 
gallon  tank  of  gasoline  under  the  same  roof. 
The  insurance  company  does  not  object  to 
this,  as  I  am  my  own  underwriter  on  the 
garage  and  contents.  I  never  have  a  naked 
light  in  the  house,  lighting  my  lamps  after 
leaving  the  building,  and  extinguishing  them 
before  entering. 

COST  OF  MAINTENANCE. 

The  actual  cost  of  maintenance  is  a  diffi- 
cult thing  to  figure  accurately.  ,One  should 
take  into  consideration  the  deterioration  of 
the  machine  in  making  his  estimates.  I  paid 
$850  for  my  car  in  July,  1904.  Today  I 
could  get  not  more  than  $300  for  it  That 
means  a  depreciation  of  $275  per  year.  This 
rate  of  depreciation  must  necessarily  de- 
crease as  time  goes  on,  else  in  a  short  time 
I  would  have  to  pay  someone  to  take  it  off 
my  hands.  The  car  seems  to  have  practi- 
cally as  much  power  now  as  when  I  first 
ran  it,  so  that  there  is  no  excuse  for  getting  • 
a  new  one  for  some  time  to  come,  except 
for  the  satisfaction  of  having  a  later  model. 
If  one  should  follow  the  prevailing  practice 
of  purchasing  a  new  car  every  year,  the 
cost  of  maintenance  would  be  high  on  ac- 
count of  the  depreciation. 

The  cost  of  running  the  car,  so  far  as 
fuel  and  oil  are  concerned,  is  so  small  as 
dardly  to  be  mentioned.  I  average  a  gallon 
of  gasolme  a  day,  the  year  round.  One 
gallon  of  gasoline  carries  me  15  miles, 
according  to  my  odometer.  I  buy  my  gas- 
oline in  50  galk)n  lots,  so  that  it  costs 
from  10  cents  per  gallon  for  stove  gasoline 
in  summer  to  11  or  13  cents  for  the  higher 
grade.  I  load  my  machine  with  gasoline, 
oil  and  water  myself,  then  if  the  supply 
runs  out  I  am  positive  of  the  one  to  blame. 
I  have  a  man  come  to  wash  the  vehicle  as 
needed,  and  once  a  week  or  so  he  cleans 
the  machinery,  washing  it  with  gasoline. 
Minor  repairs  I  do  myself.  If  I  went  to 
the  public  garage  every  time  I  wanted  a 
loose  nut  tightened,  and  had  them  wash  my 
car  and  supply  me  with  gasoline  and  oil. 
my  cost  of  maintenance  would  be  much 
higher  than  it  is. 

The  size  of  the  repair  bill  is  governed 
partly  by  luck  and  partly  by  management 
I  have  repeatedly  contended  that  if  one 
would  run  his  automobile  one-half  as  care- 
fully as  he  would  drive  a  spirited  horse,  his 
repair  bills  would  not  be  as  large  as  they 
are  at  present  But  repairs  one  must  ex- 
pect. When  we  stop  to  consider  that  a 
locomotive,  run  by  an  (expert  on  a  perfectly 
smooth  surface,  and  after  every  run 
groomed  by  an  expert,  is  in  the  repair  shop 
a  fair  proportion,  of  the  time,  is  it  any 
wonder  that  we  have  /epairs  on  an  auto, 
which  is  driven  by  an  amateur,  over  rough 
roads  and  across  car  iracks  and  cross- 
walks, ofttimes  at  a  most  unholy  speed,  with 
an  inspection  and  overhauling  afterward  by 
the  same  rank  amateur?  The  wonder  is 
that  the  machine  stands  it  as  well  and  as 


384 

long  dis  it  does.  I  heard  one  physician  of 
tliis  town  sny  that  he  had  run  his  car  with- 
out water  and  without  oil;  that  he  had  tried 
a  number  of  times  to  run  withput  gasoline, 
but  ill  at  the  long  suffering  beast  had  drawn 
the  line  at  thai,  and  balked  every  time. 

Tire  troubles,  the  great,  bugbear,  are 
largely  an  clement  of  luck,  but  not  alto- 
fiTcther.  If  one  will  proportion  the  size  of 
Ihe  tire  to  the  size  of  the  load,  and  then  add 
a  half  inch  for  good  measure,  he  will  have 
fewer  punctures  and  blowout  than  if  he 
stops  10  consider  first  cost  too  closely.  If 
he  will  throw  out  the  clutch  and  coast 
H  round  comers  and  across  car  tracks,  thus 
ininimbing  the  chances  of  skidding;  if  he 
will  avotd  sudden  stops  and  starts,  he  will 
do  much  to  prolong  the  life  of  his  tires. 

Up  to  January  i,  1905,  I  had  very  little 
repair  work  except  on  tires.  From  that 
dale  until  the  ist  of  January,  1906,  my 
loul  expenses  for  my  car  were  $280,  in 
round  figures.  This  includes  four  new 
cases,  two  jjiner  tubes,  chain,  general  over- 
hauling and  varnishing  last  spring,  and  gas- 
oline and  oil.  It  does  not  include  the 
expense  of  washing  and  cleaning,  which  I 
am  unable  to  estimate  accurately  Since  Jan- 
uary, igo6,  I  had  the  misfortune  to  break 
my  crank  shaft.  While  this  was  being  re- 
placed I  had  the  machine  thoroughly  over- 
hauled, and  believe  that  now  it  is  in  fit 
condition  for  another  year's  running,  aside 
from  minor  repairs. 


Engine  Starting  and  Cooliitg  Diffi- 
culties in  Winter  Time. 

By  E.  H.  Kessler,  M.  D. 
Eight  or  nine  years  ago  it  was  rare  to 
see  a  motor  car  running  during  cold 
weather,  and  those  few  who  owned  cars 
wondered  how  much  trouble  the  driver  had 
to  start  the  engine.  Carburetors  in  those 
days  did  not  start  an  engine  with  a  few 
turns,  even  in  warm  weather.  The  usual 
way  to  start  my  engine  when  cold  was  to 
pour  gasoline  over  the  carburetor  and  in- 
liikc  ptpes,  and  set  it  afire.  That  generally 
warmed  things  up  enough.  If  I  was  at 
home  1  usually  beat  the  fire  out  with  a 
liroom.  I^'or  outdoor  use  I  carried  a  bran 
^ack  lo  smother  the  flame.  The  proceed- 
ing was  a  little  dangerous  to  the  car,  but 
was  effective.  To  start  an  engine  today, 
even  in  ihc  coldest  weather,  is  a  small 
llnm?.  If  the  best  carburetor  is  not  on  the 
machine,  a  little  gasoline  can  be  intro- 
diJccd  into  the  cylinder  through  priming 
cock.s,  Tf  the  engine  has  no  priming 
ccickH  the  spark  plug  can  be  removed  and 
a  little  gasoline  injected  directly  into  the 
cylnulers.  when  a  few  turns  of  the  crank 
win  ^tarl  tlic  engine.  Several  years  ago 
tlie  winter  wiis  extremely  cold,  the  tem- 
ji^rat^tre  gi>inK  to  15**  and  18°  below  zero. 
I  n>e<\  my  car  daily  I  often  had 
•«  M^ivt  the  engine  after  standing 
'  the  office  or  hospital  for  one  to 
To  overcome  this  trouble.  I 
ctor  made  with  the  spray  noz- 
immediately  opposite  the  inlet 
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valve  opening,  which  was  in  the  centre  of 
the  cyhnder  and  directly  against  the  head. 
When  priming  this  carburetor  a  little  gaso- 
line would  trickle  against  the  inlet  valve 
seat,  and  on  cranking  the  engine  some 
gasoline  was  taken  into  the  cylinder  in  the 
liquid  state.  When  the  weather  was  mod- 
erate the  carburetor  needed  no  priming. 

Speaking  of  priming  carburetors,  recall? 
a  conversation  with  a  physician  friend  a 
few  weeks  ago.  The  doctor  had  invested 
in  a  $2,200  car  late  in  the  fall,  and  as  the 
weather  began  getting  colder  I  noticed  that 
he  did  not  use  the  automobile.  In  answer 
to  my  inquiry  why  he  used  his  car  so  little 
he  showed  me  his  hands,  one  of  which  was 
full  of  blisters.  He  kept  his  car  at  home 
in  a  shed.  The  car  was  provided  with  a 
good  carburetor,  but  no  one  had  told  him 
to  flush  the  carburetor  before  trying  to 
start  the  engine.  The  result  was,  he  would 
turn  the  crank  like  turning  a  grindstone 
and  often  with  about  the  same  result.  Al 
most  any  engine,  even  if  provided  with  a 
poor  vaporizer,  can  be  started  by  closing 
the  air  supply,  thus  creating  a  greater  suc- 
tion in  the  inlet  pipes.  A  hot  cloth 
wrapped  about  the  carburetor  is  often  suf- 
ficient to  easily  start  the  engine.  Boiling 
water  poured  on  the  inlet  pipes  and  on  the 
carburetor  is  also  a  sure  starter.  To  me  i 
seems  almost  useless  to  mention  these 
things,  but  occasionally  I  see  a  car,  even 
in  the  city,  with  the  old  fashioned  arrange- 
ments, which  makes  me  think  of  the  poor 
fellows  in  the  country  who  would  like  to 
start  their  car  even  in  moderately  cold 
weather.  So  much  for  carburetors.  To- 
day they  are  not  perfect,  but  most  of  them 
give  good  service,  and  allow  of  starting 
the  engine  with  little  trouble  even  in  the 
coldest  weather. 

The  cooling  system,  which  in  warm 
weather  requires  no  thought,  must  be 
looked  after  in  cold  weather.  My  practice 
is  to  use  salt  solution  until  the  temperature 
goes  below  5**  above  zero.  A  saturated  salt 
solution  will  stand  i**  above  zero.  As  it 
is  not  practicable  to  always  have  a  satur- 
ated salt  solution,  I  draw  the  line  at  s** 
above,  and  I  feel  safe  in  leaving  my  car 
stand  outside  for  several  hours  at  a  time 
without  freezing  the  water.  Some  winter? 
ago,  when  the  temperature  went  to  is**  and 
18°  below  zero,  I  used  a  5  pound  to  the 
gallon  solution  of  chloride  of  calcium. 
This  solution  neutralized  with  a  little  lime 
cannot  be  frozen  at  anything  less  than  29** 
below  zero,  and  I  believe  that  is  about  the 
limit  of  automobile  riding. 

Oiling  takes  a  little  more  care  during  the 
winter  than  during  warm  weather.  The 
gear  case,  when  slpash  lubrication  is  de- 
pended upon,  should  be  supplied  with  an 
oil  light  enough  to  stay  thin  in  the  coldest 
weather.  I  use  ordinary  machine  oil. 
Where  parts  such  as  the  differential  are 
packed  with  grease,  there  is  danger  of  the 
gears  cutting  a  path  through  the  heavy 
grease  and  not  becoming  lubricated  until 
the  parts  become  warm  from  friction.  In 
such  places  I  leave  the  grease,  but  occa- 
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sionally^  pour  in  oil  to  be  cbiTni< 
the  gears.  On  my  own  machin 
oil  tank,  where  it  is  kept  war 
cylinder  heat  An  aspirator  att 
oiler  and  worked  from  the  se; 
oil  into  the  crank  case  irrespc 
temperature  changes.  This  is 
ment  of  the  De  Dion-Bouton 
find  it  perfect  for  cold  weather. 

I  use  ordinary  stove  gasoline 
the  tank  wagons  and  put  int( 
in  the  yard.  This  gasoline  vai 
to  72  degrees.  While  the  76 
test  gasoline  will  vaporize  more 
the  coinmon  grades,  and  wil 
start  the  engine  more  readily  in 
er,  I  have  failed  to  get  any  otli< 
results  than  from  the  common 

You  ask  the  cost  of  nmnin 
use  a  1,300  pound  runabout, 
about  25  miles  per  day.  For 
I  use  about  1J/2  gallons  of  ga; 
couple  of  ounces  of  oil.  In  fa< 
line  and  oil  supplies  are  so 
hardly  consider  them  worth  fi^ 
greatest  expense  in  rtmning  a  c 
account.  For  my  car,  which  ii 
day,  the  tire  expense  is  about  $1 
I  seldom  have  any  expense  on 
repairs.  All  adjustments  are  m 
Batteries  cost  me  about  75  cent 
I  usually  keep  my  cars  until 
needing  repairs,  then  exchange 
one.  With  my  little  qar  I  get 
of  a  hard  worked  business  hot 
pleasure  of  the  finest  road  team 


Dreads  the  Damage  U 

Though  the  past  winter  has 
one,  I  have  not  thought  it  pai< 
auto    to    the    exclusion    of    ho 
horses,  and  the  auto  for  extra 
when  conditions  are  favorable, 
ing    my    horses    a    rest.     The 
pneumatic    tires    by    freezing 
fabric  and  subsequent  bursting 
expensive     for    my    practice 
Since  my  article  in  the  Docto 
I   have  purchased  and   been   u 
riage  with  high  wheels  and  sol 
has  more  than  fulfilled  my  cxpc 
is   comfortable,   cleanly   to   can 
pensive  to  maintain,  has  good 
little  mechanism  and  a  speed  0 
roads  of   15   miles  an    hour. 
it  for  one  month  only,  of  cot 
so  "hopeful"  as  to  cry   "Eure 
visiting  the  show  I  consider  m 
the  best  physician's   car   sold 
use,  and  have  run  that  two  ye; 
pect   to   use   it   the   coming    y« 
new,  high  wheeled  carriage  thei 
defects,  of  course,  but  I  am  si 

A   HOFEF 


A  special  meeting  of  the  Germ 
bile  Association  was  held  in  Bei 
ruary  10,  at  the  time  of  the  Beri 
bile  Show,  to  discuss  the  pendi 
automobile  legislation  relating 
to  taxing  and  responsibility  of 
cases  of  accident 
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BIAIRTENARCE 

ARDKEPAIRS 


How    I    Increased  the   Power  and 

Speed  of  a  1903  Type  Oldsmo- 

bile   Runabout. 

By  Garage. 

To  begin  with,  you  want  to  dissemble  all 

parts  of  the   machinery,  and  begin  on  the 

cylinder   head.     This  type  of  head  has  a 

wall  of  metal  separating  the  inlet  and  ex- 

n    ro.  „  i  1 
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Fig.  I. 

haust  valve  pockets,  and  also  serving  for  a 
bolt  to  go  through.    Take  a  cold  chisel  and 
carefully   cut   this  wall  some  three-eighths 
of  an   inch    lower,  just  so  you  don't  cut 
through  to  the  hole  for  the  bolt  that  passes 
through,  otherwise  the  pressure  would  tend 
to  escape  around  the  bolt  head.   After  hav- 
ing this  metal  cut  out,  which  allows  the 
use  of  the  entire  port  (not  just  half,  as  be- 
fore) for  the  charge  to  enter  and  leave,  the 
head  will  look  something  like  Fig.  i.   Now 
bore  out  the  valve  holes  one-eighth  inch 
larger,  making  them  1%  inches  instead  of 
1%  inches.    Do  not  disturb  the  valve  seat. 
Smooth  out  all  port  passages  with  a  file 
and  emery  cloth,  cut  the  inner  broad  port 
more  rounding  and  file  smooth.     Also  re- 
move the  pattern  number  usually  found  on 
these  heads.    Grind  all  valves  with  emery 
and  finish  with  pumice  mixed  with  water, 
the  latter  removing  all  traces  of  the  emery. 
Put  on  a  very  stiff  exhaust  spring,   and 
inlet    springs    one-third    weaker.      Strong 
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Fig.  2. 

springs  are  necessary  in  order  to  crush 
any  carbon  particles,  etc,  that  may  come 
l)etwecn  valve  and  seat.  A  strong  spring 
is  also  necessary  in  order  to  throttle  the 
motor  correctly.  Should  the  springs  be 
weak  when  the  throttle  is  almost  closed 
the  exhaust  valves  would  raise  partially 
during  the  inlet  stroke  and  destroy  the 
mixture. 

To  ^tcn  the  spring  collars  on  the  valve 
stems  so  that  there  is  no  lost  motion  is 


next  in  order.  I  prefer  to  use  a  cotter  pin, 
because  by  its  use  the  collar  can  be  easily 
removed;  but  using  a  cotter  pin  means  ad- 
ditional means  for  preventing  wear  in  the 
holes.  To  accomplish  this  I  take  and  put  a 
pin  (steel)  directly  over  the  inner  end  of 
the  collar,  so  that  the  collar  rests  against 
the  pin,  as  shown  in  Fig.  2.  Smooth  all 
passages  and  remove  the  sharp  edge  on 
the  cylinder  head  flange. 

Usually  there  is  a  boss  on  the  piston  for 
the  centre  hole  (Fig.  3).  Remove  this  boss 
by  grinding  or  filing,  and  finish  as  smooth 
as  possible.  With  all  sharp  edges  removed, 
I  find  I  can  run  the  engine  so  hot  that  the 
water  will  boil  away,  and  not  cause  any 
premature  explosions  or  loss  of  power,  nor 
will  the  engine  keep  on  firing  after  the 
switch  is  off.  Too  many  make  the  mistake 
of  tightening  up  the  rod  bearing  on  the 
piston  pin  too  tight,  causing  the  piston  (if 


Fig.  4. 
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Fig.  5. 


loose  in  the  cylinder)  to  strike  the  top  and 
bottom  walls  at  each  revolution. 

The  cams  play  an  important  part  in  the 
output  of  power,  and  besides  being  timed 
correctly  must  have  sufficient  lift  Cams 
on  this  type  usually  lift  aboout  five-six- 
teenths of  an  inch,  and  are  castings.  By 
taking  a  piece  of  steel  in  the  lathe  and  set- 
ting it  as  much  eccentric  as  possible,  a 
much  smaller  diameter  can  be  used,  so 
there  is  less  stock  to  be  removed.  After 
cutting  out  in  between  (Fig.  4)  lay  out 
roughly  with  the  old  cam,  and  with  a  hack 
saw  cut  close  to  the  line,  then  finish  with 
a  file,  making  the  cams  raise  the  valves 
one-eighth  to  three-sixteenths  inch  higher, 
but  leaving  the  time  of  closing  and  open- 
ing the  same.  The  old  cam  can  also  be 
somewhat  improved  by  cutting  down  the 
round  part  to  within  three- thirty-seconds 
of  an  inch  of  the  hole,  and  then  bending  the 
valve  levers  to  meet  this.  Keep  out  all  lost 
motion  in  the  spiral  gears  by  making  a  new 
eccentric  bushing  for  the  cam  shaft  bear- 
ing (Fig.  5).    To  hold  this  in  place  drill 


and  tap  for  a  one-quarter  inch  set  screw 
in  the  cast  iron  bracket  supporting  the 
bushing.  This  solid  shaft  can  be  dispensed 
with  by  using  a  piece  of  steel  tubing,  driv- 
ing in  a  short  plug  of  steel  on  each  end 
where  the  cam  and  gear  fit  on.  This  saves 
some  weight 

An  auxiliary  exhaust  was  put  on  by  not- 
ing exactly  the  position  of  the  piston  head 
at  the  end  of  the  outward  stroke,  which 
was  found  to  be  between  the  ribs  that  help 
to  cool  the  engine.  After  marking  off  holes 
on  the  side  on  which  the  exhaust  pipe  is 
located,   I   took   a   breast   drill   with   one- 
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Fig.  7. 

eighth  inch  bit  making  a  slot  as  shown  in* 
Fig.  6.  The  holes  were  filed  smooth  and 
the  slot  was  ^xi  inch.  A  way  to  carry 
these  products  to  the  muffler  was  now  to 
he  devised.  The  noise  from  the  auxiliary 
exhaust  is  greater  than  that  from  the  reg- 
ular exhaust  Our  plan  was  this :  the  faces 
of  the  two  adjoining  ribs  were  filed  even, 
until  the  straight  portion  extended  beyond 
the  slot  or  port  A  pattern  was  whittled 
out  something  like  Fig.  7,  the  projection 
fitting  between  the  ribs  to  the  cylinder  wall, 
and  the  face  being  broad  enough  to  r^st  on 
the  ribs  so  that  8-32  machine  screws  served 
to  hold  it  in  place.  A  half-inch  pipe  tap 
hole  was  put  in  and  a  pipe  led  to  the  muf- 
fler by  drilling  and  tapping  the  same  size 
hole  in  the  exhaust  pipe.  The  muffler  in 
this  case  was  carried  under  the  body.  The 
exhaust  valve  in  the  head  was  now  relieved 
of  much  of  its  former  work,  needing  less 
frequent  grinding  and  renewal.  This  little 
auxiliary  exhaust  casting  was  of  brass  and 
made  to  fit  between  the  ribs  as  closely  as 
possible.  After  it  was  in  place,  some  iron 
cement  "Smooth  On,"  was  applied  in  the 


Fig.  6. 


THE 

Fig.  8. 

corners,  making  a  fillet,  as  it  were.  When 
painted  it  looks  like  part  of  the  cylinder 
casting. 

The  crank  case  has  a  cover  plate  about 
3x6  inches.  We  took  a  drill  and  put  in 
eight  three-quarter  inch  holes  in  two  rows 
( Fig.  8) ,  to  keep  the  oil  from  splashing  out  I 
riveted  a  sheet  of  wire  gauze  to  the  inside 
of  the  plate.  This  allowed  cold  air  to 
enter,  and  the  temperature  of  the  piston 
was   reduced. 

Very  few  repair  men  ever  adjust  the 
bands  on  the  transmission  (planetary)  so 
that  no  part  touches  the  revolving  member 
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when  disengaged,  and  so  that  the  band 
contacts  well  when  engaged.  I  always  ad- 
just the  reverse  band  first  The  others 
being  off,  one  can  see  all  around  the 
drums.  Then  comes  the  brake  band,  next 
the  low  gear.  This  transmission  is  ar- 
ranged so  that  you  can  leave  the  high  gear 
and  enter  the  reverse  without  engaging  the 
low  gear.  How  many  transmissions  stay 
this  way  long?  The  reason  of  failure  can 
be  traced  to  the  wearing  of  the  three- 
eighth  inch  rod  and  band  fibre.  Wear  of 
these  parts  causes  one  to  take  up  on  the 
adjusting  screw  on  one  side  of  the  band. 
The  other  side,  not  having  any  screw,  does 
not  take  hold  as  soon  as  the  adjusted  side. 
My  method  of  avoiding  this  trouble  is  to 
secure  a  small  thin  washer  and  place  it 
next  to  the  shoulder  of  the  three-eighth 
inch  rod,  taking  up  with  the  washer  just  as 
much  on  one  side  as  on  the  other. 
Both  sides  engage  at  the  same  time,  and 
the  low  gear  will  not  partially  engage  when 
passing  through  to  reverse  to  make  a  sud- 
den stop. 

I  early  found  the  clutch  inadequate  for 
our  hills.  Semi-weekly  adjustment  soon 
wore  out  the  leather  so  much  that  it  was 
no  longer  useful.  This  clutch  has  four 
spring  steel  plates  holding  the  clutch  leath- 
er. Usually  each  leather  is  about  lxij4 
inch,  which  is  not  large  enough.  So  I  re- 
moved all  the  leather  from  the  plates,  se- 
cured some  one-eighth  thick  fibre  and  cut 
same  so  that  it  had  3  inches  length  by  i 
inch  width  on  the  steel  plate.  Then  a 
good  piece  of  sole  leather  was  put  to  fit  on 
top  of  this  fibre,  and  the  fibre  and  leather 
together  made  about  five-sixteenth  inch 
thickness.  This  was  then  riveted  to  the 
steel  plate  with  copper  rivets  countersunk 
in  the  leather.  This  gives  double  the  clutch 
surface,  and  once  it  comes  to  a  good  bear- 
ing, needs  no  further  adjusting  for  a  long 
time.  A  slipping  clutch,  like  a  slipping 
belt,  means  loss  of  power. 

If  the  foregoing  suggestions  are  carried 
out  carefully  you  will  find  that  you  will 
get  one-third  to  one-half  more  power. 


To  Remodel  a  Model  E  Rambler. 

By  W.  M.  Jones. 

If  the  parts  of  your  Model  "E"  Rambler 
are  not  actually  worn  out,  you  have  the 
foundation  on  which  to  build  a  powerful 
runabout  that  will  take  all  sorts  of  hard 
knocks.  The  expense  will  probably  be 
much  less  than  the  shrinkage  in  value 
should  you  sell  or  exchange  your  old  ma- 
chine. 

Take  the  old  cooling  tank  right  out  and 
put  a  round  cover  on  'the  cylinder  where 
the  tank  rested.  Tap  this  cover  for  a  three- 
quarter  inch  brass  tube  and  a  one-quarter 
inch  pet  cock  and  bolt  it  in  place  into  the 
same  hole  by  which  the  old  tank  was  bolted 
on.  Then  bolt  a  right  angled  bracket  of 
^x2  inch  iron  to  the  side  of  the  frame  near 
the  rear  girder  for  the  engine  on  the  2  to  i 
shaft  side.  On  this  bracket  set  a  pump  and 
t^pir  it  to  the  2  to  I  shaft. 


Cut  off  the  old  bonnet  and  dash  flush 
with  the  sills  of  the  body.  Set  a  24  inch 
coil  radiator  (or  any  other  that  will  do  the 
business)  on  the  front  sill  of  the  body  and 
brace  it  in  place.  Over  this  put  a  tank  that 
will  hold  4  to  6  quarts  of  water.  Then  con- 
nect up  with  three-quarter  inch  brass  tube 
and  rubber  hose  from  the  top  of  the  cylin- 
der downward  under  the  sill  and  up  to  the 
top  of  the  tank,  from  the  opposite  side  of 
the  tank  to  the  top  of  the  radiator,  from  the 
bottom  of  the  radiator  to  the  pump,  and 
from  the  pump  to  the  entrance  to  the  water 
jacket  on  the  right  side  of  the  cylinder, 
completing  the  circuit. 

Bend  a  three-eighth  inch  wire  and  fasten 
it  to  the  fibre  block  on  the  make  and  break 
and  connect  it  with  a  handle  passing 
through  the  board  under  the  seat  just  back 
of  the  steering  post  This  handle  can  be 
made  to  work  on  a  simple  ratchet  of  sheet 
brass,  bent  and  with  teeth  filed  in  the  edge. 
This  spark  advance  I  have  found  of  the 
greatest  value,  enabling  me  to  get  the  full 
power  of  my  engine's  power  when  I  need  it. 
Hills  that  I  formerly  limped  over  I  can  now 
take  at  good  speed. 

Next  put  a  dash  3  inches  back  of  the  old 
one  and  put  on  a  bonnet  of  galvanized  iron, 
fitting  it  to  the  frame  of  the  radiator  and 
with  a  hinged  cover  on  top. 

Raise  the  seat  an  inch  and  a  half  and 
give  the  whole  a  smoke  green  color,  strip- 
ing with  broad  black  and  fine  gilt  lines. ' 
The  result  is  decidedly  pleasing  to  the  eye; 
the  changes  are  mechanically  successful 
and  should  cost  about  $100. 

SEARCHLIGHT  WRINKLE. 

On  the  staff  of  the  light  fork  fasten  a 
crosspiece  extending  2  inches  on  each  side, 
with  a  small  hole  at  each  end.  Then  ex- 
tend two  small  arms  forward  from  the 
dashboard  4  to  6  inches.  Connect  the  ends 
of  the  crosspiece  to  the  ends  of  the  arms 
with  small  stiff  spiral  springs.  A  push  with 
the  foot  on  the  fork  will  send  the  light 
around  a  comer,  and  when  the  foot  is 
dropped  the  light  is  brought  at  once  to  the 
straight  ahead  position  by  the  springs. 


How  to  Save  Repair  Bills. 

By  George  J.  Edwards. 
One  of  the  most  important  things  to 
notice  in  buying  an  automobile  is  that  all 
the  working  parts  are  so  arranged  that  they 
can  be  completely  protected  by  a  shield 
underneath,  and  will  keep  cool  enough  when 
this  shield  is  on,  even  in  the  hot  months. 
Some  manufacturers  make  an  attempt  to 
put  on  such  a  shield,  but  it  is  a  rare  thing 
to  find  a  good  one.  Unless  it  is  absolutely 
tight,  it  is  worse  than  none.  I  have  been 
asked  repeatedly  by  others  why  it  is  that  I 
am  seldom  seen  tinkering  with  my  machine. 
They  would  then  tell  me  their  trouble,  and 
generally  it  was  something  that  a  good 
shield  would  have  prevented.  One  owner 
of  a  machine  told  me  he  had  no  use  for  a 
shield.  His  engine  was  up  in  front  and  had 
a  shaft  drive.  Some  time  after  that,  while 
out  on  a  trip,  I  heard  of  this  same  party 


hunting  trouble  for  over  an  hour,  and  final- 
ly finding  the  carburetor  filled  up  with  dirt 
I  have  never  seen  the  automobile  that  need- 
ed no  protection  underneath. 

I  have  never  fotmd  anything  that  beat  a 
good  10  ounce  ducking  for  a  cover.  It 
doesn't  rattle.  You  can  loosen  one  side  and 
drop  it  to  make  any  adjustments,  and  it  has 
quite  a  number  of  advantages  over  shctt 
metal. 

The  location  of  the  muffler  is  an  impor- 
tant point.  The  exhaust  should  be  led  ottt 
the  shortest  way  possible,  to  get  it  to  the 
rear  of  the  bed,  providing  your  engine  is 
under -the  bed.  Avoid  a  muffler  hun^  is 
the  middle  or  under  one  side  of  the  bed,  as 
the  heat  rising  from  it  will  keep  your  en- 
closed parts  all  the  hotter. 

Suppose  you  have  a  single  chain  driven 
car  you  want  to  protect  from  mud  and 
dust  Take  a  couple  of  joints  of  7  inch  store 
pipe,  split  them  at  the  rivet  line,  bend  the 
sides  outward  to  the  shape  of  the  letter  V, 
flaring  two  inches  of  the  edges  out  more 
abruptly.  Rivet  both  of  the  lengths  to- 
gether, making  a  trough  about  4  feet 
long,  cutting  off,  of  course,  what  you  don't 
need  to  cover  the  chain  and  rear  sprocket 
If  the  sprocket  is  housed  by  the  casing  of 
the  axle,  this  trough  or  boot  is  very  easily 
fastened.  But  if  the  sprocket  is  exposed, 
first  make  a  metal  cover  for  it  and  fasten  it 
well,  then  fasten  the  boot  to  it  To  the 
flared  edges  of  this  boot  rivet  the  required 
amount  of  ducking  to  complete  the  cover. 
Lay  your  cloth  on  what  will  be  the  under- 
side  of  the  cover  when  done.  Along  die 
flared  edge  and  on  top  of  the  doth  lay  a 
strip  of  three-quarter  inch  hoop  iron,  rivet 
all  together  at  intervals  of  6  mches,  fasten 
your  metal  boot  in  line  with  the  chain,  I 
bring  up  the  cloth  sides  and  fasten  them  to 
parts  of  the  gear  frame,  or  put  some  screw 
eyes  in  the  under  side  of  the  bed,  and  fit  it  j 
up  close.  It  will  take  some  little  time  to  do  I 
this  job,  but  you  will  be  well  paid  for  your 
trouble.  If  the  engine  is  under  the  bed, 
provide  some  means  to  let  out  some  of  the 
heat  at  such  points  as  will  not  let  in  any 
dust,  or  at  least  very  little.  For  instance, 
you  may  perforate  the  front  board  of  the 
seat  with  a  lot  of  three-eighth  inch  holes. 

Petroleum  Cong:re88. 

The  second  International  Petroleum  Con- 
gress, which  was  held  in  Liege,  Belgium, 
in  June  last,  decided  to  hold  its  next  meet- 
ing in  Bucharest  some  time  this  year  or 
1907.  It  adopted  a  number  of  recommenda- 
tions, one  of  which  favors  the  organization 
of  an  official  conference  for  the  purpose  of 
establishing  uniform  regulations  and  super- 
vision of  quality  of  illuminating  oil.  Other 
recommendations  relate  to  the  unification  j 
of  statistics  of  foreign  trade  in  petroleum 
products  under  the  metric  system,  the  uni- 
form basis  of  statistics  relative  to  the  out- 
put, number  of  borings,  number  of  working 
days,  etc.,  in  the  different  countries,  and  a  j 
schedule  of  data  to  be  recorded  in  boring 
and  exploiting  oil  wells. 
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Charging   Storage   Batteries  from 
Gravity  Cells. 

Editor  Horseless  Age  : 

In  the  February  14  issue  of  The  Horse- 
less Age  there  appears  an  article  on  "Re- 
charging of  Ignition  Storage  Batteries."  In 
said  article  mention  is  made  only  of  cur- 
rent supplied  by  a  dynamo,  involving  the 
use  of  apparatus  demanding  a  knowledge 
nf  electricity  which  is  rarely  possessed  by 
car  operators    for  its  successful  operation. 
As  the  voltage  of  a  storage  battery  for 
ignition  purposes  is  usually  6  volts,  with  a 
capacity  of  about  60  ampere  hours,  it  will 
be  found  very  inexpensive  and  convenient 
to  procure  about  six  gravity  cells,  such  as 
are  used  in  telegraph  work.    The  solution 
for    these    batteries  consists   of  about    3 
povmds  of  bluestone  per  cell,  the  solution 
to  cover  the   zinc  at  the  top  of  the  cell. 
Connect  the  wire  leading  from  the  copper 
element  in  the  bottom  of  the  cell  to  the  zinc 
in   the    neighboring   cell.      When    the    six 
cells  have    been  thus  connected  attach  the 
copper  terminal  of  the  gravity  battery  to 
the  positive  terminal  of  the  storage  battery. 
Great  care  should  be  taken  in  this,  as  a 
mistaken  connection  would  cause  the  cur- 
rent to  flow  through  the  storage  battery  the 
wrong  way,  which  would  injure  it.    Leave 
the  gravity  battery  in  circuit  with  the  stor- 
age battery  until  it  is  fully  charged,  the 
most  satisfactory  way  being  to  allow  the 
gravity  battery  to  charge  the  storage  bat- 
tery overnight,  as  the  charging  current  is 
comparatively  small  and  will  not  injure  the 
storage  battery,  if  ordinary  care  is  taken. 

It  is  advisable  when  the  storage  battery 
is  fully  charged  to  siphon  off  the  bluestone 
solution  from  the  gravity  batteries  imtil 
they  are  again  required,  in  which  case  the 
same  solution  may  be  used,  as  the  elements 
of  the  gravity  battery  decompose  when 
they  are  not  in  use. 

An  outfit  like  the  above  would  cost  pos- 
sibly $6,  and  it  has  the  advantage  that  it 
can  be  used  anjrwhere  at  any  time  by  the 
average,  person.  Frank  Berry,  Jr. 

[We  understand  that  primary  cells  are 
considerably  used  abroad  for  charging  igni- 
tion storage  batteries. — Ed.] 


Some  Comments  by  a  Railroad  Man. 

Editor  Horseless  Age  : 

Being  a  constant  reader  of  your  val- 
uable paper  since  the  first  number,  I  have 
taken  great  interest  in  the  same.  I  have 
just  read  the  article  in  the  February  14 
number,  under  the  heading  "The  Doc- 
tor's Automobile."  It  expresses  my 
views  in  many  respects.  It  says:  "Some 
of  the  most  intricate,  expensive  and 
troublesome  parts  can  be  dispensed 
with,"  with  which  I  heartily  agree.  It 
has  been  proved  and   put   into  practice 


on  some  cars  that  the  water  cooling  sys- 
tem is  not  required — that  settles  that 
point.  Now,  the  next  troublesome  point 
is  the  rubber  tire,  which,  according  to  my 
views,  can  also  be  dispensed  with,  as  the 
article  mentioned  says,  by  using  metallic 
tires  and  more  flexible  springs.  To  this, 
I  think  I  hear  someone  say:  "That 
would  be  an  impossibility,  as  at  the  rate 
that  autos  are  now  run  on  country  roads, 
they  would  stave  the  wheels  to  pieces  in 
no  time."  In  reply  I  would  say,  make 
wheels  that  cannot  stave  to  pieces,  and 
for  such  I  would  recommend  the  solid 
steel  wheel  (or  centre),  with  the  rim 
and  hub  riveted  on.  Such  a  wheel  would 
not  be  affected  by  any  stones  in  the 
road — not  even  a  stone  wall — and  it 
would  look  far  more  in  keeping  with 
the  heavy  bodies  now  used  than  a  spoked 
wheel,  and  would  be  a  good  deal  easier 
to  clean.  Such  wheels  would  be  provided 
with  plain  axle  bearings,  lined  with  any 
kind  of  a  good  cpmposition,  like  the  journal 
boxes  used  by  the  railroad  companies,  and 
the  wheels  would  stand  any  amount  of 
wear  and  hard  usage. 

Next  I  will  speak  of  the  differential 
gear — another  source  of  expense  and 
trouble.  I  am  satisfied  that  a  carriage 
can  be  run  without  it,  or  any  other  com- 
pensating arrangement  on  the  drivers,  for 
I  have  seen  it  proved  and  put  into  prac- 
tice myself.  When  a  boy  I  made  the 
first  railless  hand  propelled  vehicle  I  had 
ever  seen.  I  will  not  go  into  its  details 
at  present,  but  may  at  some  future  time, 
if  this  doesn't  find  its  way  into  the  waste 
basket.  I  will  •only  say  the  vehicle  al- 
luded to  had  iron  tires,  with  a  live  driv- 
ing axle  and  no  differential  arrange- 
ment, and  I  could  run  it  through  a  curve 
of  4  feet  radius  without  the  steering 
wheel  skidding  or  any  other  perceptible 
trouble  whatever.  I  have  ridden  on 
shifting  engines  that  would  traverse 
curves  of  30  feet  radius  and  less.  I  im- 
agine I  hear  some  of  the  smart  ones 
say,  "That  is  a  different  thing;  the  tires 
on  locomotives  are  coned  and  when  run- 
ning a  curve  the  outside  wheel  is  the 
largest,  as  that  is  treading  on  the  largest 
side  of  the  cone."  This  is  not  always 
the  case.  I  have  seen  tires  that  were 
perfectly  flat  and  grooved  (what  railroad 
men  term  "double  .flanged"),  and  they 
would  curve  just  the  same.  Now,  there 
would  be  no  trouble  about  an  automobile 
curving  if  the  axle  was  stiff  enough  and 
it  had  iron  tires.  One  wheel  might  be 
held  with  the  friction  flanges  that  in 
extreme  cases  would  slip,  but  having 
friction  enough  to  propel  its  part  of  the 
load,  excepting  when  curving  where  the 
nature  of  the  surface  was  such  that  the 
tires  had  a  too  firm  hold  on  the  same. 

I  am  satisfied  that  a  machine  con- 
structed on  the  above  principles  is  prac- 
tical and  far  more  durable,  and  will  cost 
one-half  for  repairs  what  the  majority 
of  machines  of  the  present  day  do.  Some 
will  say  that  we  would  have  to  keep  oil- 


ing the  plain  boxes  often.  That  is  just 
what  we  won't  do.  There  has  been  alto- 
gether too  much  of  the  "fool-proof* 
principle  carried  out  What  is  wanted  is 
a  practical  machine  run  by  practical  per- 
sons, who  are  not  above  using  an  oil 
can  and  know  when  and  how  to  use  it. 
Then  there  will  be  fewer  arrests  and 
fines  imposed  than  at  the  present  time; 
neither  will  there  be  so  many  recruits  for 
the  "devil's  army."  L.  L.  Fletcher. 


A  Canadian   Doctor's .  Winter 
Experience. 

Editor  Horseless  Age: 

Two  years  ago  last  October  I  went  to 
Detroit,  40  miles  away,  and  bought  a  two 
cylinder,  8  horse  power,  water  cooled  nm- 
about.  I  had  never  sat  in  a  car,  but  was 
confident  I  could  make  it  go.  After  half 
an  hour's  instructions  I  filled  up  and  started 
for  home,  which  I  made  in  two  and  one- 
half  hours.  I  had  no  trouble  at  first,  but 
soon  the  frost  made  me  call  in  the  plumb- 
ers, so  I  dissolved  some  chloride  of  lime 
with  glycerine  and  water,  and  ran  that 
winter  regardless  of  the  thermometer. 

Next  spring  I  had  to  get  a  new  water 
tank,  but  what  of  a  dollar  or  two!  (Ra- 
dian winters  are  usually  pretty  steady,  so 
I  ran  every  day  in  my  professional  work 
till  February  6,  when  the  snow  fell  heavily, 
and  I  had  to  wait  for  the  hay  motors  to 
pack  it  a  bit  After  a  few  days  I  was  out 
again,  till  February  27,  when  it  began  to 
thaw,  and  I  again  hired  horses  for  four 
weeks,  when  I  ceased  hiring  and  ran  stead- 
ily till  February  13,  1905.  Again  the  snow 
did  the  business,  and  I  hired  horses  till 
March  20,  excepting  the  last  six  days  of 
February.  Since  March  last  I  have  run 
continuously  till  the  present  time,  excepting 
a  few  days  now  and  then,  when  it  got  too 
muddy  or  too  rough,  and  it  has  to  be  pretty 
bad,  for  I  don't  spare  the  machine  if  it 
can  be  run  at  all. 

Now  that  is  the  history  of  its  useful- 
ness. There  are  two  other  stories,  one  of 
the  accidents,  and  the  other  the  expenses. 

I  may  say  that  as  soon  as  I  bought  the 
car  I  subscribed  for  The  Horseless  Age, 
and  became  a  student,  which  lessened  my 
accidents  very  much  and  assisted  in  mak- 
ing repairs.  I  flatter  myself  now  I  am  quite 
an  expert,  but  it  is  mostly  due  to  the 
communication  and  query  columns  of  your 
paper,  and  perhaps  some  to  my  persistent 
tinkering  at  the  machine. 

Before  taking  up  the  expense  and  acci- 
dent stories  I  want  to  say  a  few  words 
about  my  last  winter's  and  this  year's  ex- 
periences with  the  cooling  system.  I  con- 
cluded it  would  not  be  healthy  to  repeat 
the  chloride  of  lime  solution  the  second 
winter,  and  started  a  search.  I  ^oon  found 
in  your  columns  a  mention  of  oils,  and 
after  experimenting  and  boiling  a  few  varie- 
ties, such  as  "polar  ice"  and  the  like,  I  be- 
came discouraged.  I  then  wrote  your  jour- 
nal and  soon  came  in  touch  with  special 
oils,  and  chose  one  of  them.     Say,  it  was 
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the  Q\t\T  Stuff,  and  I  would  not  have  taken 
$5  a  gallon  for  it  It  worked  fine  till  May, 
when  I  took  it  out 

La^c  fall  I  put  it  back  in  again,  but  it 
boiled  and  failed  to  work  right,  perhaps  be- 
ta u!ie  I  had  mixed  a  little  kerosene  to  make 
up  enough.  So  again  I  got  the  blues  and 
startetl  reading  up  the  journals.  One  man 
wrote  that  he  had  used  a  saturated  solu- 
tion of  rock  salt  with  sodium  carbonate, 
and  it  worked  fine  last  year.  So  I  mixed 
it  up  and  put  it  in  my  cooling  system  after 
cleaning  it  thoroughly.  I  wish  I  could  have 
soused  him  with  what  I  drew  off  a  few 
weeks  after.  It  resembled  tomato  catsup. 
However  it  cooled  the  cylinders  while  I 
used  lu  but  I  could  not  hold  the  stuff.  I 
mixed  up  a  tubful  and  left  it  to  cool  a 
few  clays,  and  when  I  went  to  use  it,  it 
had  exchanged  places  with  the  tub.  It  did 
prctly  much  the  same  with  the  cooling  sys- 
tem. You  could  not  screw  two  pieces  of 
ground  copper  tight  enough  to  hold  it,  and 
then  when  it  got  loose  I  had  to  rub  off 
rust  from  all  unpainted  metal.  To  make  a 
long  ^tory  short,  I  dumped  out  the  tomato 
soup  aud  sent  for  more  oil,  and  have  been 
happy  (ivtT  since. 

Now  this  is  long  enough  for  one  num- 
ber* aTul  as  my  expense  and  accident  ac- 
counts are  interesting.  I  will  ask  you  for 
more  time  to  do  them  justice. 

P.  H.  Hughes,  M.  D. 


Vafidity  of  the  Siniz  Two  Cycle 
Engine   Patent* 

Editor  Horseless  Age  : 

From  the  letter  published  by  E.  W.  Rob- 
erts m  your  issue  of  February  28,  criticising 
my  article  on  the  three  port  engine  patent 
situation,  I  find  it  desirable,  in  order  to 
avoid  ''coniusion  worse  confounded,"  to 
recite  the  section  of  the  law  in  force  at  the 
time  of  the  Sintz  patent  application: 

"Sec.  4.886.  Any  person  who  has  invented 
or  discovered  any  new  and  useful  art,  ma- 
chine, manufacture  or  composition  of  mat- 
ter* or  any  new  and  useful  improvement 
thereof,  not  known  or  used  by  others  in 
this  country,  and  not  patented  or  described 
m  any  printed  publication  in  this  or  any 
foreign  country,  before  his  invention  or 
di!icovery  thereof,  and  not  in  public  use  or 
on  sale  for  more  than  two  years  prior  to 
hU  api>l5cation,  unless  the  same  is  proved 
to  hnw  been  abandoned,  may  upon  pay- 
mt'nt  of  the  fees  required  by  law,  and  other 
due  prrtccedings  had,  obtain  a  patent  there- 
for " 

Sint?-'s  application  was  filed  October  27, 
i8gi  When  required  to  do  so  he  made  an 
aflFiiiavit  showing  that  he  had  built  his  en- 
gine ht'fore  May  i,  1892.  An  inventor  does 
not  u  SI  tally  build  the  device  embodying  his 
imprnvement  immediately  after  his  inven- 
tion or  discovery  thereof,  and  it  is  quite 
possiblf*  Sintz  may  have  evidence  to  the 
e(Tec!  )h;kt  his  invention  or  discovery  ante- 
dale  !s  the  March,  1892,  publication  in  Swit- 
*rbml  of    Sohnlein's  Swiss  patent     As  a 

ffrr   of   fact   the   United    States    Patent 
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Office  should  have  introduced  this  Swiss 
patent  in  the  Sintz  case,  requiring  Sintz  to 
swear  behind  it  In  upholding  the  patent 
in  court  Sintz  must  furnish  evidence  to 
prove  his  invention  or  discovery  to  have 
been  made  earlier  than  May,  1892.  That 
he  can  do  so  I  have  not  doubted.  It  was 
not  necessary  under  the  law  for  Sintz  to 
have  built  a  complete  engine  earlier  than 
the  Swiss  publication  to  make  his  title 
good,  but  merely  to  have  made  his  inven- 
tion or  discovery,  and  from  my  experience 
in  the  ways  of  inventors  I  would  be  very 
much  surprised  if  Sintz  is  unable  to  estab- 
lish a  date  of  invention  which  complies 
with  the  law. 

He  need  not  do  more  than  to  antedate 
the  Swiss  publication,  for,  although  the 
Swiss  application  was  filed  November  27, 
1891,  it. did  not  become  a  printed  publica- 
tion in  the  meaning  of  the  law  until  March, 
1892. 

While  the  Cock  patent  drawings  show 
the  exhaust  port  adapted  to  open  in  ad- 
vance of  the  inlet  port,  and  this  feature 
may  have  been  copied  from  the  earlier 
Sintz  patent,  it  was  more  probably  copied 
from  the  Day  two  port  British  patent  6410 
of  April  14,  1891,  which  was  published  in 
England,  July  9,  1892. 

F.  W.  Barker. 


Patent  Situation  with   Respect  to 

Frictional   Spring   Retarding 

Devices. 

Editor  Horseless  Age  : 

I  note  in  your  issue  of  February  28  last 
an  article  by  F.  W.  Barker  upon  the  patent 
situation  concerning  frictional  spring  re- 
tarding devices,  and  also  a  letter  by  the 
same  gentleman  relating  to  the  Hartford 
Suspension  Company's  trademark,"  "Shock 
Absorber." 

Without  desiring  to  try  out  my  clients* 
case  in  the  public  print,  I  think  it  only 
right  to  call  your  attention  to  a  number  of 
errors  contained  in  the  article  mentioned, 
especially  as  it  apparently  bears  the  stamp 
of  approval  of  your  valuable  paper,  and 
would  thus  undoubtedly  mislead  some  of 
your  readers,  to  their  detriment  This  is 
the  more  important  as  the  writer,  Mr.  Bar- 
ker, states  in  his  letter  that  he  is  the  attor- 
ney for  one  of  the  parties  whom  the  Hart- 
ford Suspension  Company  has  threatened 
to  sue  as  infringers,  and  therefore  the  arti- 
cle would  naturally  not  place  my  clients' 
case  in  its  most  favorable  aspect 

In  the  first  place,  Mr.  Barker  is  in  error 
in  stating  that  the  Hartford  Company's 
claim  to  broad  protection  on  frictional  re- 
tarding devices  depends  upon  the  Truf- 
fault  patent  No.  695,508,  of  March  18,  1902. 
If  he  had  examined  the  records  a  little 
more  carefully  he  would  have  known  that 
this  patent  has  been  canceled  and  is  no 
longer  in  existence.  It  has  been  succeeded, 
however,  by  reissue  No.  12437,  of  January 
16,  1906.  the  claims  of  which  latter  patent 
have  been  most  carefully  drawn,  so  as  to 


VoL   1 

claim  nothing  but  what  was  6k 
of  Truffault,  but  to  claim  that  i 

Again,  Mr.  Barker  states  that 
of  the  Stubbs  patent  No.  664,4 
viously  intended"  to  have  a  **spi 
ing  effect,"  and  therefore  wouk 
limit  the  scope  of  the  Hartford 
monopoly.  An  examination  c 
wrappers  of  the  Truffault  p; 
show  that  this  reference  was  cai 
sidered  by  the  Patent  Office,  ax 
plicability  fully  demonstrated, 
of  the  Hartford  patents  as  they 
have  been  drawn  with  a  full  kn 
every  one  of  the  matters  cited  b 
ker,  and  the  points  which  he  i 
regard  thereto  have  all  been  p 
by  the  Patent  Office  favoral 
client's'   position. 

With  respect  to  Mr.  Barker's 
ous  opinion  of  the  Hartford 
trademark,  "Shock  Absorbei 
merely  say  that  I  regret  that 
given  the  law  on  the  subject  no 
consideration.  The  cases  whi< 
were  not  called  to  my  attenti 
first  time  by  his  letter,  and  th< 
portant  considerations  which  h 
dently  overlooked,  which  in  goc 
be  presented  to  the  court  but  yt 
occupy  too  much  of  your  valual 
this  time.  Cuffobd  E. 

Counsel    for    the    Hartford 
Company. 


"Simiiltaneously  and  Succ 
Opened  Ports. 

Editor  Horseless  Age: 

The  article  in  the  February  : 
The  Horseless  Age,  on  the  thn 
cycle  engine  patent  situation,  1 
very  interesting  to  me.  So  much 
that  I  should  like  to  ask  one  lu 
tion,  as  to  the  exact  interpretal 
words  "simultaneously  and  su 
as  used  to  describe  the  opening 
haust  and  inlet  ports.  Take,  fc 
an  engine  of  a  common  type,  with 
of  both  exhaust  and  inlet  ports 
with  the  top  of  the  piston  when 
bottom  of  its  stroke.  Let  the  e 
be  three-quarters  and  the  inlet  pc 
eighths  inch  wide.  Then  as 
moves  downward  the  exhaust  ] 
to  open  while  the  inlet  is  still 
when  the  bottom  of  the  stroke 
both  ports  are  fully  opened.  T 
gards  the  beginning  of  opening. 
are  successive;  as  regards  full  o\ 
are  simultaneous.  Would  they 
by  the  Sintz  patent?  F.  E 


In  response  to  the  inquiry  of  ] 
as  to  the  exact  interpretation  oi 
"simultaneously"  and  "succcssi 
to  describe  the  opening  of  cxhi 
let  ports  in  a  two  cycle  en^ne 
the  scope  of  the  Sintz  patent,  I 
make  the  matter  more  clear  b^^ 
a  claim  for  said  patent  which  ! 
have  had  in  place  of  Claim  6: 

"In  an  explosive  engine,  a  pi 
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ider  have  a  supply  port  and  an  exhaust 
,  said  ports  being  arranged  to  be  closed 
!8sively  by  the  piston  in  its  oompres- 

stroke,  and  to  be  opened  successively 
he  piston  in  its  power  stroke." 
i  to  the  example  given  by  Mr.  Watts 
e  the  bottoms  of  both  ports  are  trans- 
ily  aligned,  and  the  exhaust  port  is  en- 
id  in  the  direction  of  the  combustion 
iber,  itwill  be  seen  that  such  a  construe- 
(which  is  shown  in  the  Swiss  patent 
Jhnlein,  Na  4,595,  vide  Horsei^ss  Age 
cbruary  21)  would  be  covered  by  the 
e  suggested  claim.  But  the  wording 
ntz's  actual  Claim  6  renders  said  claim 
what  ambiguous,  leaving  a  grave 
t  in  the  mind  of  the  writer  as  to 
her   said   claim    does    actually   cover 

it  was  probably  intended  to  protect 
claim  reads  thus: 

laim  6.  In  an  explosive  engine  and  in 
ination.  a  piston,  and  a  cylinder  hav- 
t  direct  supply  and  an  exhaust  port, 
arranged  to  be  dosed  by  the  piston 
5  upward  or  compression  stroke,  and 

opened  by  the  piston  at  the  limit  of 
owcr  or  downward   stroke,  the  said 

being  opened  and  closed  successively 
c  movement  of  the  piston,  substantial- 
described." 

i  statement  that  both  ports  are  ar- 
d  to  be  closed  on  the  compression 
;  and  opened  on  the  power  stroke  re- 
o  ports  which  mig^t  be  in  true  align- 

for  their  full  extent  The  conclud- 
atement  in  the  claim,  "The  said  ports 

opened  and  closed  successively  by 
lovement  of  the  piston,"  might  mean 
t)oth  ports  are  opened  in  one  action 
t  piston,  and  closed  in  the  other  ac- 
»f  tiie  piston,  but  does  not  imply  diat 
arc  opened  successively  and  closed 
isively.  To  raise  such  interpretation 
ive  to  resort  to  the  words,  "substan- 
as  described."  This  concluding  phrase 

claim,  read  upon  the  drawing,  means 
•nc  port  is  ftdly  opened  prior  to  the 
ig  of  the  other  port,  and  conversely 
Ml  is  fully  closed  prior  to  the  closing 

other  port  In  the  example  named 
r.  Watts  the  exhaust  port  partially 
in  the  first  instance  and  opens  fully 
the  opening  of  the  inlet  port,  and 
sely  the  exhaust  is  partially  closed 
he  closing  of  the  inlet  port  Hence, 
r  correspondent  states,  the  full  open- 
the  ports  is  simultaneous, 
he  matter  is  put  by  Mr.  Watts,  and 
91  of  the  several  limitations  of  the 
Qaim  6.  I  would  rather  be  for  the 
t  than  for  the  patent,  if  suit  should 
ught  against  such  structure  by  the 

of  the  Sintz  patent 

F.  W.  Barker. 


)and  Brake  Type  of  Rebound 
Check. 

Horseless  Age: 

rring  to  the  drawing  and  suggestions 
r  correspondent  L.  Toquet,  in  your 
f  January  31,  in  regard  to  a  simple 
rebound  check,  it  may  interest  him 


to  know  that  the  device  which  he  suggests 
certainly  is  most  excellent,  and  a  device 
almost  identical  with  that  which  he  shows 
was  in  use  last  year  on  both  Fiat  and 
Napier  cars  in  the  Gordon  Bennett  race, 
and  on  a  Napier  car  at  Florida  this  year. 

The  idea  is  not,  as  far  as  I  am  aware,  the 
subject  of  a  patent;  we  certainly  have  no 
patent  on  it  but  it  is  a  most  excellent  de- 
vice. S.  F.  Edcs. 


Friction  Clutcfi  Formula. 

Editor  Horseless  Age: 

It  would  be  interesting  to  know  the 
source  of  the  formula 


F  = 


P  X  Sin  C  A  B 


Sin  A  C  B 

used  in  the  article  on  "Friction  Clutches" 
in  your  Engineering  Number.  It  is  believed 
that  this  formula  should  be 


F  = 


Sin0 


where   0  is   the  angle   between    the    axis 
and  an  element  of  the  conical  surface. 
The  diameter  of  the  clutch  when  found 


by  this  formula  would  be  8^4  inches  in- 
stead of  17  inches,  as  found  in  your 
article.  W.  B.  Stilz. 

[We  referred  this  letter  to  Mr.  White, 
the  author  of  the  article,  whose  reply 
follows. — Ed.] 

By  the  diagram.  Fig.  i,  page  79  (here- 


with reproduced),  we  see  that  F:P::BC: 

AB,  which  may  also  be  stated  as    -  =   -— 

P        AB 

and  therefore  F  =  ?^^^,  As  the  side  of 
A  B 

a  triangle  is  proportional  to  the  sine  of 

the  opposite  angle,  we  have, 

_  Sin  C  A  B, 

®^      Sin   ACb' 

so   that  F  =  PXSm   CAB 
Sin    ACB. 


On    tlie     Plienomenon     of     Leaky 
Inner  Tubes. 

Editor  Horseless  Age: 

In  regard  to  the  tire  trouble  of  O.  E. 
Davies,  would  say  that  I  had  a  similar  ex- 
perience last  season.    The  tube  in  question 


had  been  in  use  about  one  year,  and  though 
I  often  tested  for  leaks  I  was  never  suc- 
cessful, yet  it  would  leak  when  in  the  shoe. 
I  finally  cut  it  up  and  used  the  best  of  it 
for  patches,  porjtions  of  it  appearing  full  of 
very  small  cracks,  which  evidently  leaked 
when  subjected  to  the  greater  pressure  ap- 
plied when  the  tube  was  in  its  shoe. 

It  is  well  known  that  an  inner  tube  can- 
not be  blown  up  very  hard  when  out  of 
the  shoe,  without  causing  numerous  large 
swellings  to  appear  which  are  liable  to 
burst  and  render  the  tube  useless.  This 
being  the  case,  only  a  small  per  cent  of  the 
pressure  which  is  applied  to  the  inner  tube 
when  it  is  encased  is  permissible  when  test- 
ing for  leaks.  This  proves  that  the  pres- 
sure which  is  applied  in  testing  for  leaks 
is  not  great  enough  to  cause  a  leak. 

If  it  were  possible  to  apply  the  same 
pressure  in  testing  for  leaks  as  is  applied 
when  the  tire,  is  in  service  there  would  b« 
no  trouble  in  finding  the  defective  part  of 
the  tube  when  it  acts  like  those  of  Mr. 
Davies.  W.  E.  T. 


National  Automobile  Regulations. 

Editor  Horseless  Age: 

Is  there  any  good  reason  why  we 
should  not  have  national  laws  to  govern 
the  use  of  automobiles?  There  are  cer- 
tainly very  many  reasons  why  we  should 
have.  I  wonder  that  the  subject  is  not 
taken  up  by  automobile  clubs  and  by 
automobile  journals. 

The  automobile  has  become  a  truly 
interstate  institution,  and  as  such  there 
should  be  a  code  of  laws  to  govern  its  use 
passed  by  the  United  States  Congress,  which 
should  supersede  all  State  and  county 
laws.  We  could  depend  upon  Congress 
to  pass  fairly  wise  laws,  which  is  not 
the  case  with  many  of  the  States  and 
county  law  making  bodies.  When  one 
travels  at  a  distance  with  an  automobile 
he  never  knows  what  sort  of  a  law 'he  is 
going  to  run  into.  These  local  laws  are 
the  bane  of  automobiling  in  many  in- 
stances. I  recently  saw  a  touring  car 
here  in  California  from  the  East  with  a 
whole  lot  of  tags  and  numbers  hanging  to  it 

L.  B.  Hogue, 


Cost  of  Extras— Winter  Difficulties. 

Editor  Horseless  Age  : 

The  ordinary  purchaser  of  a  car  thinks 
that  the  catalogue  price  of  the  machine,  plus 
the  freight,  is  about  all  the  expense  he  will 
have,  except  for  gasoline.  But  give  him 
time  and  let  him  put  down  every  single 
item  that  the  car  has  cost,  directly  and  indi- 
rectly, he  will  find  that  in  three  months  the 
list  of  things  has  grown  very  fast  While 
it  is  true  the  carmaker  furnishes  a  set  of 
tools,  a  tire  repair  kit  and  a  pump,  he  does 
not  furnish  without  extra  pay  a  top,  a  suit- 
able shed,  a  rear  lamp,  cans  for  gasoline  and 
oil,  funnels,  extra  inner  tube,  extra  outer 
case,  jack,  spark  plugs,  gauges,  cap,  gaunt- 
lets, lap  robe,  new  batteries,  waste,  amme*- 
repairs,  vulcanizing,  etc.    Some  peopi 


390 


THE  HORSBLBSS  AGE. 


VoL  If,  XiA.  xo. 


not  require  all  of  these;  a  majority  require 
a  great  many  more  things. 

A  doctor  cannot  at  present  depend  en- 
tirely and  every  day  in  the  year  upon  a 
machine.  To  say  the  same  remark  applies 
to  a  horse  and  buggy  is  true,  but  the  great 
difference  is  that  a  lame  or  sick  horse  can 
in  a  few  minutes  be  replaced  from  the  liv- 
ery stable  at  a  moderate  cost,  but  an  auto 
is  a  different  matter.  Gasoline  machines 
will  not  develop  the  same  power  in  cold  as 
in  warm  weather.  The  moving  parts  are 
stiff  from  cold  grease;  the  sucked  in  air 
when  mixed  with  the  gasoline  hinders  a 
strong  explosion.  A  machine  that  runs  well 
on  paved  streets  or  the  car  tracks  slows 
down  very  materially  on  soft  mud.  The 
man  who  runs  the  auto  is  very  much  Ijke 
a  performer  on  a  church  organ — ^he  has  to 
work  his  hands  and  feet  automatically  and 
his  brain  actively.  There  has  not  yet  been 
devised  a  plan  for  keeping  the  feet  warm. 
Heavy  robes  may  be  warm,  but  they  prevent 
the  proper  moving  of  pedals;  the  wind 
sweeps  in  from  the  sides  of  the  front  seat. 
When  all  conditions  are  favorable  and  the 
car  in  good  working  order,  the  temperature 
is  mild  and  the  weather  good,  there  is  no 
more  delightful  method  of  traveling  or  one 
that  annnihilates  distance  as  an  automobile. 
There  are  over  100,000  physicians  in  the 
United  States,  but  cars  for  their  special 
wants  and  needs  have  not  yet  been  built, 
and  the  manufacturers  persistently  ignore 
their  suggestions;  but  the  time  will  come. 
M.  D.  HoGE,  Jr.,  M.D. 


Replies  to  "Kicker." 

Editor  Horseless  Age: 

My  attention  has  been  attracted  to  an 
article  by  "Kicker,"  in  your  issue  of  Feb- 
ruary 28.  I  don't  know  what  the  particular 
brand  is  that  he  uses,  but  it  must  have  re- 
quired a  considerable  overdose  to  have  en- 
abled him  to  "trow  a  fit"  in  such  an  artistic 
manner. 

I  note  especially  his  remarks  in  regard  to 
the  steam  car.  Now,  I  am  by  no  means  a 
steam  crank,  but  am  a  friend  of  both  the 
steam  and  gasoline  systems,  holding  them 
in  about  equal  regard  and  owning  and  driv- 
ing both  classes  of  cars.  But  when  I  see 
my  good  friend,  the  steam  car,  so  shame- 
fully abused,  I  cannot  help  taking  up  the 
cudgel  in  its  defense. 

"Kicker"  begins  his  layout  by  claiming 
that  the  steam  car  consumes  twice  as  much 
gasoline  as  the  internal  combustion  car. 
This  was  undoubtedly  true  of  the  steamer 
of  early  days ;  in  fact,  I  know  it  is  true  of  a 
small  runabout  which  I  purchased  five  or 
six  years  ago  and  still  drive  occasionally. 
However,  the  more  up  to  date  steamers, 
especially  those  with  flash  generator,  com- 
pound engine  and  condenser,  are  a  different 
proposition  entirely.  In  driving  a  car  of 
this  class  during  the  past  year  I  have  fre- 
quently compared  with  my  gasoline  friends 
as  to  the  matter  of  fuel  consumption  in 
traveling  over  the  same  course  under  the 
same  conditions,  and  have  found  that  we 


were  not  very  far  apart.  I  am  aware  that 
some  of  the  gasoline  makers  claim  remark- 
able economy  for  their  cars,  but  catalogue 
statements  and  actual  road  results  are  quite 
often  widely  at  variance.  Along  this  line  I 
would  suggest  that  "Kicker"  read  carefully 
the  account  of  the  recent  California  endur- 
ance run.  It  would  probably  prove  an  eye 
opener  to  him  and  might  impart  some  in- 
formation that  he  ought  to  have. 

The  heat  under  the  seat  is  another  point 
mentioned.  On  my  steam  touring  car,  which 
is  of  last  year's  model,  and  one  of  the  best 
known  and  widely  used  makes,  this  trouble 
positively  does  not  exist.  I  am  not  in  the 
habit  of  carrying  a  thermometer  in  my  hip 
pocket  for  the  purpose  of  recording  the 
temperature  of  the  article  upon  which  I  am 
sitting,  and  am  ready  to  grant  my  friend 
that  a  carefully  conducted  test  with  a  suffi- 
ciently delicate  instrument  might  reveal  a 
slight  amount  of  heat  in  excess  of  that  to 
be  noted  on  a  gasoline  car.  I  know,  how- 
ever, that  the  heat  has  never  been  sufficient 
to  be  apparent  to  me,  nor  has  it  ever  been 
remarked  by  anyone  riding  with  me.  Fur- 
ther than  this,  some  of  my  friends  in  con- 
versation have  mentioned  this  point  as  a 
disadvantage  of  the  steam  car,  but  an  in- 
vestigation has  invariably  convinced  them 
that  they  were  "barking  up  the  wrong  tree." 

As  to  the  time  required  for  getting  up 
steam.  I  would  be  glad  at  any  time  to  take 
my  friend  into  my  carriage  house  and,  with 
my  car  cold,  show  him  750  pounds  of  steam 
within  four  minutes  from  the  time  of  light- 
ing the  match.  Certainly  this  is  not  bad. 
To  be  sure,  the  engine  should  be  rim  free 
for  a  few  moments  and  warmed  up  before 
going  out,  to  get  the  best  results;  but  this 
requires  a  very  short  time  indeed,  and  is  in 
no  sense  a  burden.  I  am  ready  to  confess 
frankly  that  when  the  matter  is  brought 
down  to  the  last  analysis  the  gasoline  car 
has  the  advantage  in  the  point  of  quick 
starting,  but  I  contend  that  in  up  to  date 
steamers  the  time  required  for  getting  up 
steam  has  been  so  reduced  that  it  should  be 
no  longer  an  objection. 

"Kicker"  next  takes  up  the  matter  of  the 
gasoline  being  in  dangerous  proximity  to 
the  flame,  and  I  believe  this  is  a  point  upon 
which  much  superficial  thinking  has  been 
done.  It  makes  little  difference  how  close 
to  a  fire  gasoline  is  placed,  provided  it  is 
properly  confined  and  protected  from  it,  and 
this  is  the  condition  existing  in  up  to  date 
steam  cars.  Builders  of  this  class  of  car, 
carrying  their  fuel  under  pressure,  have 
realized  the  necessity  for  properly  propor- 
tioning and  constructing  their  tanks  and 
have  given  the  matter  careful  attention.  On 
the  other  hand,  in  the  case  of  the  gasoline 
car  it  has  generally  been  considered  that 
any  old  can  was  good  enough  to  hold  the 
gasoline.  A  flimsy,  soldered  affair  of  light 
weight  material  has  been  the  rule,  and  only 
recently  have  the  gfasoline  makers  been  giv- 
ing serious  attention  to  the  necessity  for 
strong  tanks.  Any  designer  knows  that  a 
tank  can  be  constructed  to  carry  100  pounds 
pressure   with  the   same   degree  of  safety 


that  another  may  carry  5  pounds,  it  bebi^ 
simply  a  matter  of  correct  design,  aod  I 
will  venture  the  opinion  that,  if  the  nutter 
were  to  be  investigated,  the  factor  of  safet> 
in  connection  with  the  confining  of  gasolin* 
would  be  found  to  average  higher  in  steai^ 
cars  than  in  gasoline  cars. 

I  would  like  further  to  call  my  friend^ 
attention  to  the  fact  that  in  the  steam  car 
the  gasoline  is  completely  confined,  so  thzt 
no  fire  can  conmiunicate  to  it  except  in  case 
of  rupture  of  tank  or  pipe.  In  the  vcrj 
great  majority  of  gasoline  cars  this  is  nm 
true.  And  just  one  more  point  along  tlc^ 
line.  I  find  by  reference  to  the  rate  sheet 
furnished  by  the  company  that  is  insuring 
my  dangerous  steamer  against  fire  that  th« 
rate  is  the  same  on  both  classes  of  cars 
This  fact  speaks  with  no  uncertain  sound 
in  support  of  my  claim  that  the  steamer 
is  at  least  as  safe  as  other  cars,  for  tbc 
reason  that  insurance  companies  are  not  in 
the  habit  of  making  rates  by  guess. 

Now  as  to  the  matter  of  complication.  I 
believe  that  any  unbiased  mechanical  man, 
competent  to  judge  mechanisms,  will  upon 
comparison  of  up  to  date  cars  of  both  typc^ 
decide  that  there  is  very  little  choice  be- 
tween them  in  this  regard.  In  making  this 
statement  I  have  in  mind  more  espedaD; 
the  particular  make  of  car  that  I  am  driv- 
ing, and  know  that  my  statement  would  he 
true  if  it  were  the  one  considered.  Tlie 
most  complicated  car  would  certainly  be  the 
most  difficult  to  keep  in  order  and  the  roost 
subject  to  troubles  on  the  road.  I  have 
found,  through  taking  care  of  my  own  ma- 
chines, that  my  steamer  does  not  require  a 
particle  more  attention  than  my  gasoline 
car,  both  large  touring  outfits,  and  if  the 
endurance  contests  of  the  last  four  or  fire 
years  have  had  anything  to  say  along  tbe 
line  of  reliability,  they  have  certainly  borne 
testimony  to  the  fact  that  the  flash  steamer 
can  hold  its  own  on  the  road  and  tmder 
the  most  trying  conditions.  We  have  a  am- 
siderable  number  of  cars  in  this  vicinit)-, 
and  I  know  positively  that  none  of  them 
have  been  more  reliable  or  more  character- 
ized by  ability  to  get  where  they  started  for 
than  my  steamer. 

Burned  out  boilers  are,  of  course,  a  pos- 
sibility with  the  older  type  of  steamers,  but 
are  unknown  with  the  flash  type.  With  the 
particular  make  of  car  that  I  am  especially 
acquainted  with  it  is  practically  impossible 
to  burn  the  generator;  indeed,  it  is  quite 
possible  to  drive  the  machine  until  it  stops 
on  the  road  for  lack  of  steam  and  yet  not 
injure  it  in  the  least 

I  realize  that  both  types  of  cars  have 
their  advantages  and  disadvantages  and  thai 
neither  is  perfect  But  I  claim  that  when  a 
man  styles  the  steam  car  "the  freakiest 
freak  piece  of  machinery  of  modem  days," 
he  simply  doesn't  know  what  he  is  talk 
ing  about,  and  needs  a  good,  liberal  dose  of 
information.  If  *'Kicker"  had  ridden  a.- 
many  miles  and  spent  as  many  pleasant 
hours  as  I  have  on  the  **hot  seat*'  of  a 
flash  steamer  he  would  realize  that  it  has  t 
very  good   reason   for   its   existence,    and 
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ic  time  has  not  yet  come  for  it  to  get 
i  earth. 

last  paragraph  of  the  spasm  touches 
the  matter  of  the  perfect  car.  The 
ent  is  made  that  so  many  of  them 
be  easily  made  wholly  perfect  Now, 
icker"  knows  just  how  this  can  be 
one  of  three  things  is  true;  either  he 

reveal  the  secret  to  some  of  the 
5  for  a  proper  compensation,  or  he 

start  a  factory  of  his  own  and  fur- 
be  cars,  or  he  should  be  jailed  for 
ig  to  alleviate  the  sufferings  of  his 
men  when  he  has  it  in  his  power  to 

reply  to  "Kicker's*'  article  fs  written 
in  the  interest  of  fair  play.  As 
earlier,  I  have  nothing  against  the 
le  car,  and  realize  its  good  points  as 
i  anyone;  but  I  also  know  from  ex- 
:c  that  the  flash  steamer  is  a  mighty 
ive  proposition,  and  believe  that  the 
inication  in  question  is  entirely  too 
e.  H.  W.  Beach. 


Horseless  Age: 

tice  in  your  issue  of  February  28  an 

signed  "Kicker."     I  certainly  think 

signed  a  good  name  to  this  article. 
»t  see  why  he  calls  a  steam  car  a  freak 
e.  This  type  of  car  has  several 
proven  itself  to  be  reliable  in  con- 
nd  they  have  certainly  come  to  stay. 
'  the  time  consumed  in  getting  up 
this  does  not  amount  to  anything,  as 
curing  cars  now  on  the  market  can 
med  up  in  three  minutes,  and  many 
rou  will  sec  a  man  crank  a  gasoline 
iger  than  that  time  in  an  effort  to 

when  the  carburetor  or  spark  coil 
ivorking  right.  As  for  the  "ten  thou- 
>mp!ications"  and  the  burned  boilers 
itions,  there  are  certainly  complica- 
nough  about  a  gasoline  car  to  offset 
e  difficulties.  He  seems  also  to  think 
lyone  who  has  anything  to  do  with 
»led  motors  and  what  he  call  "fool 
ry  transmissions"  is  a  fit  subject  for 
tic  asylunru      I    consider   air   cooled 

to  be  all    right,  as   they  are^used 

in  both  pleasure  and  commercial 
i.  With  the  "fool  planetary  trans- 
t"  a  person  can  handle  a  car  in  tight 
where  the  sliding  gear  transmission 
5  too  much  time  in  changing  gears, 
will  probably  be  a  time  when  stand- 
ion  in  motor  cars  will  be  greatly 
loticeable  than  it  is  at  the  present 
ut  it  will  not  have  to  conform  with 
is  to  meet  the  demands  of  the  public 
ant  a  serviceable,  reliable,  simple 
:ar.  It  is  quite  possible  to  build  such 
e\'en  with  a  great  number  of  the 
e  condemns. 

only  an  amateur  in  the  automobile 
s,  but  I  have  driven  both  steam  and 
z  cars.  I  am  now  running  one  of 
ler,  and  it  has  the  "fool  planetary 
ission"  and  other  "objectionable" 
i,  but  it  gives  very  good  service. 
Amateur. 


Editor  Horseless  Age: 

I  cannot  understand  how  anyone  who  is 
really  posted  can  write  such  an  article  as 
"Kicker's"  in  your  issue  of  February  28. 
I  have  watched  the  auto,  game  and  played 
it  for  the  past  six  years,  and  I  know 
it  to  be  ridiculous  to  belittle  steam  or  the 
air  cooled  gas  motor.  They  both  have 
well  known  advantages  and  good  points, 
and  in  my  own  case  steam  still  appeals  to 
me  so  much  that,  all  things  considered,  I 
must  say  I  prefer  it  for  my  own  use  over 
any  gasoline  motor  driven  car  that  I  have 
ever  owned,  operated  or  ridden  in.  As  to 
air  cooling,  all  motors  are  air  cooled,  and 
it  looks  more  reasonable  to  me  that  the 
radiating  surface  be  attached  directly  to 
cylinder  than  to  have  it  in  another  part 
of  the  car  and  use  water  as  a  circulating 
medium,  depending  in  all  cases  on  a  pump- 
ing system  more  or  less  complicated  and 
unreliable.  The  air  cooled  motor  is  every 
day  becoming  more  popular,  and  I  believe 
will  come  into  universal  use.  As  for  gaso- 
line consumption  in  steamers,  I  find  that  I 
use  very  little  more  than  my  friends,  and 
while  I  admit  that  it  takes  a  few  minutes 
to  get  up  steam,  I  much  prefer  to  wait  than 
to  spend  the  time  in  repeated  cranking  on 
a  hot  day.  In  the  100  mile  run  to  Bridge- 
port from  New  York  and  return,  as  I  re- 
member it,  the  steam  stanhopes  made  about 
/20  miles  to  the  gallon  of  gasoline,  and  there 
was  surely  nothing  freakish  about  the 
performance  of  these  same  cars  in  both  the 
Buffalo  and  Pittsburg  endurance  runs. 
The  performance  of  the  steamers  at  Mt. 
Washington  and  Ormond  surely  is  con- 
vincing proof  that  steam  is  still  far  from 
being  "a  dead  one."  It  is  also  understood 
that  for  speed  steam  still  holds  the  record 
on  land  and  water. 

I  noticed  in  the  Vanderbilt  race  that 
nearly  all  the  cars  carried  their  gasoline 
low,  and  I  suppose  they  depended  on  some 
kind  of  a  pumping  system  to  elevate  it. 
As  for  the  planetary  system  of  transmis- 
sion, there  are  lots  of  merit  in  this,  and  good 
cars  still  have  it,  and  the  makers  have  the 
best  of  reasons  for  using  it.  It  is  no  fool 
idea  any  more  than  the  ball  bearing. 

Henry  R.  Stickney. 


Some    Comments   on    a    Discarded 
Type  of  Car. 

Editor  Horseless  Age  : 

In  regard  to  the  query  of  A.  J.  Ekander, 
I  would  like  to  state  I  have  used  a  10  horse 
power  double  cylinder  air  cooled  engine 
over  a  year,  with  the  most  satisfactory  re- 
sults. After  handling  it  all  of  this  time  it 
is  difficult  for  me  to  suggest  wherein  it 
might  be  improved.  With  its  six  blade  18 
inch  fan  on  the  end  of  the  crank  shaft 
blowing  a  strong  blast  of  air  over  and 
through  some  seventy  copper  fins  which 
encircle  the  cylinders,  the  cooling  is  perfect, 
both  summer  and  winter.  No  pre-ignition 
ever  takes  place.  Accessibility  is  as  strong 
a  feature  as  dependability.  Inlet  and  ex- 
haust valves,  both  mechanically  operated, 
can  readily  be  taken  out  and  ground,  and 


quickly  replaced  without  disturbing  the  fas- 
tening of  the  engine  to  its  sub-frame.  These 
valves  are  contained  in  cages  bolted  to  the 
rest  of  the  engine. 

The  engine  has  been  daily  and  extensive- 
ly operated  four  months  with  but  a  single 
grinding  of  the  valves,  and  then  the  ex- 
hausts were  but  slightly  fitted.  In  all  this 
time  the  spark  plugs  were  not  removed. 
Occasional  adjustment  of  the  coils  was  the 
only  attention  required.  It  is  not  necessary 
to  soak  it  in  oil,  and  it  runs  as  coolly  and 
quietly  as  any  water  cooled  engine  of  its 
size  and  type  that  I  have  ever  seen.  More- 
over, it  is  clean. 

The  remarkably  smooth  running  qualities 
of  this  particular  make  of  engine  have 
charmed  me  for  the  last  fifteen  months;  its 
successful  cooling  system,  its  cleatmess,  its 
quietness,  its  dependability,  all  convince  me 
beyond  the  peradventure  of  a  doubt  that 
the  company  made  a  mistake  when  they 
stopped  the  building  of  this  particular  type 
of  engine.  It  is  one  which  the  average 
doctor  will  have  little  difficulty  to  keep  go- 
ing day  in  and  day  out  Mine  has  been  on 
the  street  without  niissing  a  day  for  five 
months.  Those  of  us  who  have  operated 
automobiles  for  five  or  six  years  know 
what  it  means  to  be  able  to  keep  out  of  the 
repair  man's  hands  a  few  months  at  a  time. 
For  one  I  sincerely  hope  the  manufacture 
of  this  type  of  engine  will  be  resumed. 
There  is  a  great  future  for  it. 

Daniel  Longaker. 


Concerning  Accidents— A  Theory. 

Editor  Horseless  Age  : 

As  automobiles  are  multiplied  in  kind  and 
number  accidents  increase;  that  goes  with- 
out saying.  Some  of  these  accidents  may 
be  attributed  to  ignorance  on  the  part  of 
the  driver,  some  to  carelessness,  and  per- 
haps a  very  small  percentage  to  the  chauf- 
feur's "condition"  at  the  time  the  accident 
occurred.  Leaving  out  those  thus  easily 
explained,  and  also  those  which  result  from 
mechanical  defects,  there  are  others  the 
cause  of  which  is  not  so  apparent  For  in- 
stance, when  a  machine  of  high  power,  and 
being  driven  by  a  competent,  experienced 
chauffeur,  suddenly  leaves  the  roadway  and, 
without  apparent  cause  or  warning,  plunges 
off  the  side  of  a  bridge  or  embankment  or 
crashes  into  a  telegraph  pole  or  other  ob- 
struction, we  are  very  much  in  doubt  as  to 
the  reason  for  its  so  doing. 

The  writer  has  a  theory  as  to  the  causes 
of  such  accidents,  which  if  sound  should 
have  an  important  bearing  on  the  future  of 
automobiling — at  least  should  contain  a 
warning  to  all  who  ride. 

Anyone  who  has  operated  a  car  long 
enough  to  become  "experienced"  knows 
that  few,  if  any,  ever  acquire  "experience" 
enough  so  that  their  nervous  system  be- 
comes indifferent  to  the  tension  which  is, 
from  the  first,  a  condition.  That  this  strain 
eventually  affects  the  "tone"  of  the  sympa- 
thetic nerve  system  (over  which  the  will 
has  no  control)  is  not  to  be  doubted.    The 
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person  affected  may  not  be*  probably  seK 
Ugm  is*  aware  of  the  nene  lesion* 

The  pcuiist  recognizes  a  condition  of  the 
opiic  nerve  vthicli  he  terms  "slow  accom- 
modation**—that  is,  the  nerve  has  become 
defective  in  tune,  so  that  the  impression 
nmde  npon  the  retina  of  the  c^'c  is  slow  to 
dissolve  J  and  the  next  impression  equally 
iiovi  to  form;  that  is*  of  covirse*  slow  by 
comparison  with  normal  conditions.  In 
other  words,  a  person  thus  afFcctcd  wiU  not 
lose  from  his  eye  the  last  picture  and  re- 
ceive a  new  one  nearly  so  rapidly  as  when 
the  tone  of  the  optic  nerve  is  in  normal 
i'ondition. 

Now  the  application  of  this  theory  is 
ihat  a  person  driving  a  car^  whose  eyes 
Lave  become  so  aflfecled,  may  Uirn  aside  to 
dear  some  object  in  the  road,  and  before 
ihe  object  at  the  roadside  or  the  embank- 
mtnt  is  impressed  upon  his  vision  he  is  too 
near  the  d auger  to  successfully  avoid  it, 
the  result  being  such  an  accident  as  has 
many  limes  occurred,  which  it  has  been 
impossible  to   explain. 

If  thii  theory  should  be  found  to  be  cor- 
rect, the  only  safety  would  be  in  the  enact- 
ment of  laws  restricting  manufact-urers 
from  making  machines  geared  beyond  a 
certain   safe   speed   limit. 

It  has  been  demonstrated  that  the  placing 
of  laws  upon  the  statute  books  regxdating 
speed  upon  the  highways^  wliether  it  be  of 
automobile  or  horse  drawn  vehicles*  ts  use- 
less, if  the  power  to  exceed  the  limit  be 
present.  Hence  there  is  but  one  remedy, 
fc^hich  is  as  above  suggested. 

FL  W.  Francis. 


Explosion  Engine  Queries. 

Editor  ffc^RSELEss  Ace: 

In  a  gasoline  motor,  which  will  allow 
of  the  highest  piston  speed,  a  short  or 
a  long  stroke?  Docs  the  length  of  the 
stroke  determine  the  compression  that 
may  be  used?  The  longer  the  stroke 
the  slower  the  speed,  and  it  seems  to  me 
that  a  slow  speed  motur  would  not  run 
as  steady  as  a  high  speed  one. 

Which  would  be  the  harder  on  a  mo- 
tor, to  always  run  with  a  full  charge,  or 
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to  run  on  a  throttled  charge,  and  do  the 
same  amount  of  work  by  running  at  a 
higher  speed?  In  the  first  case  there 
w^ould  be  a  greater  strain  on  all  the  parts, 
and  in  the  second  there  would  be  more 
friction  loss.  Running  with  full  throttle 
would  give  greater  fuel  economy'',  but 
would  the  motor  last  as  long? 

I  am  asking  these  qtiestions  because 
I  am  designing  a  Iransmission  that  will 
allow  the  motor  to  always  run  on  full 
throttle,  regulating  the  speed  of  the  mo- 
tor by  the  load.  To  run  the  car  slow 
one  changes  to  a  higher  gear*  and  there- 
by slows  the  motor  down  in  a  greater 
proportion  than  the  change  in  the 
gearing,  VlHNOK  Ta^loe. 

[We  do  not  believe  that  the  length  of 
stroke  has  any  appreciable  effect  on  the 
maximum  piston  speed,  nor  has  it  any 
effect  on  the  compression  that  may  be 
used.  A  short  stroke  high  speed  engine 
runs,  of  course,  steadier  than  a  slosv 
speed  long  stroke  engine,  unless  the  lat- 
ter has  a  very  much  larger  flywheel,  No 
definite  answer  is  possible  to  the  ques- 
tion whether  it  would  be  harder  on  a 
motor  to  run  always  on  full  charge  or 
to  rUn  it  on  a  throttle  charge  at  higher 
speed. 

The  method  of  speed  change  proposed 
by  you  we  consider  impracticable.  If 
you  were  running  at  normal  speed  aiul 
desired  to  slow^  dow^n,  by  increasing  the 
gear  gradually  the  speed  of  the  car 
would  first  increase,  which  would  be  very 
undesirable.  Furthermore,  with  full 
throttle  an  engine  will  not  run  steady 
at  any  speed  much  below  its  normal  and 
is  very  easily  stalled.^ED,] 


Compression  Calculations* 

Editor  Horseless  Ace: 

Will  you  kindly  inform  me  throvigh  the 
columns  of  your  paper  what  is  the  formula 
to  use  for  lindi ng  the  necessary  volume  for 
the  compression  space  in  a  gasoline  engine 
cylinder?  For  example,  what  would  be  llie 
compression  volume  tn  a  cylinder  of  3^4 
inches  bore  and  4  inches  stroke,  the  com- 


pression to  be  75  potttMb  p^ 
above  attnosphere? 

Is  the  practice  of  openiiiilc  «ii 
air  inlet  in  the  inuike  pipe  f^ 
purposes  a  good  one?  That  ; 
opL^llng  in  the  pipe  brtwecu  lii 
carburetor  and  uncovering  tbii 
the  governor  when  the  engine  1 
thus   weaking  the  mijctufc 

I  Formulae  for  calculating 
have  been  discussed  At  lenifUi 
umns  oriy  receiitli',  To  secun 
sion  of  75  pounds  per  fqtiart 
atmosphere  the  compre^vioii  ^ 
about  one- third  the  voluai«  c 
displacement.  It  h  not  fOOd 
govern  an  engitie  by  diluting 
The  charge  should  be  reduced  i 
connecting  the  governor  to 
valve.—En.] 


Cause  of  Unequal  Piston 
Four  Cylinder  Eng 

Editor  HoKSELESs  Ace  : 

tn  the  article^  **Si3C  Cylinder 
your  February  21  if^siie,  il  t' 
the  speed  of  the  pistons  in  li: 
revolution  is  slighiJy  greater 
lower  half  revolutlcti  for  c 
fioints.  Will  yoti  plfjtse  c^cpSi 
is  so? 

IThi*  wasii  explsinetl  in  fC|4f 
regarding  the  balancing  ol  f 
engines  in  our  bst  ii^vu^.  Tn  1 
iangua^?:,  the  reason  that  the  1 
faster  for  any  givtii  iioiiil 
half  of  the  crank  revolution 
corresponding  point  in  the  Ifi 
the  revolution  is  thai  in  tl«  1 
the  revolution  the  crank  pin  m 
moves  more  nearly  in  the  din 
coimecting  rod  than  in  the  low 
revohition.  The  motion  a{  the 
considered  constant^ E&,) 


Addresses  Wanti 

The  Hokseless  Ag^  woald 
dresses  of  O.  E*  Da  vies  mod 
whose   communtcattons     ^ipfica 
columms  recently. 


\f  < 
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OUR  rORDGN 
EXCHANGES  V 


The   1906   Herkomer  Competition. 

The  Imperial  (formerly  German.)  Auto- 
mobile Club  has  issued  the  definite  regula- 
tions of  the  1906  Herkomer  competition, 
which  contest  is  unique  for  the  reason  that 
it  is  limited  to  amateur  drivers.  The  con- 
test will  be  run  from  June  5  to  13,  inclu- 
sive, starting  at  Frankfort-on-Main  and 
leading  by  way  of  Munich  to  Vienna,  Aus- 
tria, and  thence  back  to  Munich  by  another 
route.  The  competition  is  nominally  an 
international  onje,  for  touring  cars,  but,  on 
account  of  the  restriction  as  to  the  class 
of  drivers,  it  is  not  likely  that  many  other 
than  German  cars  will  compete.  The  con- 
test is  open  to  all  classes  of  touring  vehi- 
cles of  16  horse  power  and  over  which  are 
private  property  of  members  of  the  inter- 
nationally recognized  clubs,  of  the  clubs 
belonging  to  the  German  Automobile  As- 
sociation and  the  clubs  having  relations 
with  the  Austrian  Automobile  Club.  The 
vehicles  must  have  four  comfortable  seats, 
motor  bonnets,  mud  guards  over  all  wheels, 
three  lamps,  two  brakes,  muffler,  reverse 
gear  and  a  back  stop  safety  device. 

The  competing  vehicles  must  be  driven 
by  amateur  drivers  (Herrenfahrer) — ^that 
is  to  say,  they  must  be  members  of  the 
clubs  mentioned  above  and  must  not  re- 
ceive any  compensation  for  their  driving. 
The  amateur  character  of  the  drivers  is 
subject  to  the  decision  of  the  commitee  in 
charge.  Vehicles  may  be  entered  with  the 
secretaries  of  the  Imperial,  the  Austrian 
and  the  Bavarian  Automobile  clubs,  by 
sending  in  a  completely  filled-in  entry 
blank  accompanied  by  the  entry  fee  of  300 
marks  per  vehicle.  The  entry  fee  will  be 
forfeited  in  full  in  case  of  non-appearance 
at  the  start.  Entries  at  the  regular  fee 
close  on  April  15,  ami  at  the  double  fee  on 
^sy  15.  The  competition  will  only  take 
place  if  at  least  sixty  wagons  are  entered. 

The  route  of  the  contest  is  about  1,000 
miles  in  length;  the  vehicles  entered  must 
be  presented  to  the  committee  in  charge  at 
Frankfort-on-Main  on  June  5,  where  they 
will  be  provided  with  front  and  rear  num- 
ber plates  and  the  necessary  docmnents  in- 
suring their  free  passage  across  the  bound- 
aries. The  program  of  the  contest  after 
that  is  as  follows:  June  6,  Frankfort  to 
Munich;  June  7,  Munich  to  Linz;  June  8, 
Linz  to  Vienna;  Jtme  9,  day  of  rest  and 
exhibition  in  Vienna;  June  10,  Vienna  to 
Klagenfurt,  by  way  of  the  Semmering  Hill ; 
June  II,  Klagenfurt  to  Innsbruck;  June  12, 
Innsbruck  to  Munich;  June  13,  awarding 
of  prizes  and  exhibition  of  the  vehicles  that 
completed  the  tour. 

The  vehicles  will  be  started  each  day  in 
a  definite  prearranged  order  according  to 
their  power,  the  most  powerful  vehicles 
being  started  first.  Every  car  will  be  ac- 
companied by  an  observer,  who  will  be  re- 


sponsible to  the  committee  in  charge  for  the 
observation  of  the  local  automobile  regula- 
tions and  the  rules  of  the  contest.  All  oc- 
cupants of  the  vehicle  must  submit  to  the 
instructions  of  the  observer,  under  penalty 
of  disqualification  of  the  vehicle.  The  ob- 
servers are  honorary  officials. 

Each  vehicle  must  carry  at  least  three 
persons,  inclusive  of  the  observer,  through- 
out the  contest,  and  during  the  ascension 
of  the  Semmering  Hill  and  the  *  trip 
through  the  Forstenrieder  Park  four  per- 
sons. In  case  the  fourth  person  should  not 
be  available  at  the  points  mentioned,  70 
kilograms  of  ballast  must  be  taken  on  at 
the  last  station  before  the  scenes  of  these 
hill  and  steep  trials.  The  amateur  driver 
of  the  car  may  temporarily  allow  his  chauf- 
feur or  any  other  occupant  of  the  automo- 
bile to  control  the  car,  but  remains  respon- 
sible to  the  committee  in  charge  for  the 
actions  of  such  other  driver.  All  repairs 
necessary  during  the  tour  must  be  accom- 
plished by  the  owner  and  his  chauffeur,  or 
in  case  no  chauffeur  is  carried,  some  partic- 
ular other  occupant  of  the  car  designated 
in  advance.  At  the  arrival  in  the  end 
station  of  each  daily  stage  the  time  of 
arrival  and  of  the  following  start  will  be 
recorded  in  a  touring  book  supplied  to  each 
observer. 

Upon  arrival  at  the  end  station  of  a 
stage  the  observer  must  hand  over  the 
car  to  the  garage  manager,  who  will  keep 
the  car  in  an  enclosure  and  returi)  it  to 
the  observer  only  45  minutes  before 
the  next  start.  Nothing  must  be  done 
to  the  car  during  the  interim,  under  pen- 
alty of  disqualification.  The  45  minutes 
before  the  start  may  be  used  for  cleaning 
and  oiling,  replenishing  of  supplies  and 
adjustment  of  the  brakes.  The  observer 
must  verify  the  proper  operation  of  the 
brakes. 

During  the  ascent  of  the  Semmering 
Hill  and  the  trip  through  the  Forsten- 
rieder Park  the  cars  will  be  timed.  No 
stops  are  permitted  at  the  beginning  and 
the  end  of  the  stretch  designated  for 
the  timing  operation,  a  decrease  in  the 
load  prescribed  for  the  rest  of  the  tour 
is  not  permitted,  and  no  change  is  al- 
lowed in  the  sprockets  of  the  car. 

The  performance  of  the  cars  will  be 
♦  calculated  as  follows:  Every  minute  of 
involuntary  stops  is  penalized  with  one 
mark,  except  stops  for  the  change  or  re- 
pair of  tire  covers,  which  will  be  penal- 
ized with  one  mark  for  each  five  minutes 
or  fraction  thereof.  If  repairs  or  misplace- 
ments are  made  during  the  45  minutes 
before  the  start,  or  during  the  time  of 
any  voluntary  stop,  the  time  thus  occu- 
pied will  be  penalized  in  the  same  man- 
ner. Time  consumed  in  emptying  fuel  into 
the  tanks  and  oil  carried  on  the  car, 
or  in  replacing  inner  tubes,  will  not  be 
penalized.  The  performance  in  the  Sem- 
mering ascent  and  the  Forstenrieder 
Park  speed  course  will  be  judged  as  fol- 
lows: For  each  car  entered  a  normal 
speed   will   be   calculated   in   advance;   if 


this  speed  is  exceeded  the  car  will  be 
credited  i  mark  for  each  minute,  and 
1-60  mark  for  each  second  or  fraction  of 
a  second  of  time  gained,  and  penalized 
equally  for  time  lost  The  winner  in  the 
Herkomer  competition  is  the  competitor 
who  at  the  end  of  the  contest  has  the 
smallest  number  of  marks  against  him. 
In  case  of  a  dead  heat  the  result  will  be 
determined  by  the  performance  on  the 
Forstenrieder  Park  speed  course,  in  the 
second  place  by  the  performance  in  the 
hill  climb,  and  in  the  third  by  lot.  The 
committee  in  charge  reserves  the  right  to 
take  the  measurements  of  the  cylinder 
volume  of  those  vehicles  which  are  en- 
titled to  prizes  at  the  end  of  the  com- 
petition. 

On  June  9  there  will  be  a  public  exhi- 
bition of  the  competing  vehicles  in  Vien- 
na, on  which  occasion  there  will  be  a 
competition  of  the  carriage  portion  and 
equipment  of  the  car  according  to  the 
following  conditions:  For  the  exterior 
form  a  maximum  allowance  of  80  marks 
will  be  made;  finish,  20;  upholstering,  50; 
lamps,  10;  protection  against  rain,  dust 
and  wind,  40;  luggage  carrying  arrange- 
ments, 40;  tools,  30,  and  other  equip- 
ment, 30.  The  particular  car  which  re- 
ceives the  highest  number  of  marks  in 
this  competition  will  receive  the  "Ap- 
pearance Prize,"  provided  the  car  com- 
pletes the  entire  tour.  In  case  several 
vehicles  should  receive  the  same  maxi- 
mum number  of  marks,  the  Appearance 
Prize  will  be  awarded  to  the  one  which 
made  the  best  times  in  the  Semmering 
and  Forstenrieder  Park  speed  trials.  On 
the  day  of  arrival  in  Vienna  each  com- 
petitor will  be  allowed  a  certain  time  dur- 
ing which  to  clean  his  car  under 
observation. 

There  will  be  a  considerable  number 
of  prizes  in  addition  to  the  double  Her- 
komer prize,  which  is  the  object  of  the 
competition.  For  the  Appearance  Com- 
petition, four  cash  prizes,  aggregating 
7,000  marks,  are  offered;  for  the  hill 
trials,  four  cash  prizes,  aggregating  8,000 
marks;  for  the  Forstenrieder  Park  speed 
trials,  three  cash  prizes,  aggregating 
8,000  marks,  and  for  the  general  compe- 
tition, in  addition  to  the  Herkomer 
trophy  and  the  prize  offered  by  the  city 
of  Munich,  nine  cash  prizes,  aggregating 
16,000  marks.  All  competitors  complet- 
ing the  tour  will  be  awarded  diplomas. 

Protests  must  be  entered  within  24 
hours  after  the  event  leading  to  the  pro- 
test, in  writing,  and  must  be  accompa- 
nied by  a  sum  of  300  marks,  which  will 
be  returned  if  the  protest  is  allowed. 


The  Society  of  Motor  Manufacturers  and 
Traders  has  under  consideration  an  ar- 
rangement between  the  society  and  the  Au- 
tomobile Club  of  Great  Britain  and  Ireland, 
which  is  calculated  not  only  to  remove  any 
possibility  of  friction  between  the  club  and 
the  trade,  but  also  to  advance  the  general 
interests  of  the  motor  movement. 


'Il 


#ll) 


NEW  VEHICLES  AND  PffRTS. 

The  1906  Six  Cylinder  Napier  Car. 

The  1906  model  Napier  car  will  be  ex- 
hibited for  tht^  tlr^t  tim€  in  this  country  at 
the  coming  Boston  Automobile  Show.  This 
car  is  the  product  of  tlie  Napier  Motor 
Compsiny  of  America,  whose  factory  is  lo- 
cated at  Jamaica  Plain,  Mass,  The  t>Tje  of 
car  that  will  be  exhibited  is  their  6d  horse 
power,  six  cylinder  touring  car,  with  side 
entrance  tonneau  body,  with  a  seating  ca- 
pacity of  seven  persons.  The  body  is  up- 
holstered in  red  leather. 

The  engine  is  located  in  front  and  cov- 
ered with  a  bonnet  in  the  usual  manner.  It 
is  of  tlie  vertical  type*  with  six  cylinders. 
These  cylinders,  w^hich  arc  of  5  inches  bore 
by  4  inches  stroke,  are  cast  in  pairs  with 
the  inlet  and  exhaust  valves  on  the  same 
*ide.  The  valves  are  of  larjje  diameter, 
interchangeable,  mechanically  operated  and 
kept  close  up  to  the  cyhnder  proper.  Special 
care  has  been  taken  in  the  design  to  facili- 
tate the  flow  of  the  gases  to  the  inlet  and 
exhaust  passages^  and  effectually  jacket  the 
valve  chambers.  For  each  pair  of  cylinders 
two  inlet  valves  lie  between  the  two  exhaust 
valves,  and  there  is  only  one  induction  pipe 
connection,  but  two  exhaust  pipes  connect 
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XArizjt  Six  CrurfOBM  Toukinc  Car  wjts  Capb  Top* 


to  each  pair  of  cylinders.  The  water  jackets 
extend  two- thirds  the  way  down  the  cylin- 
ders. 

The  crank  shaft  has  four  long  bearings, 
each  of  which  is  fed  wilh  oil  from  a  branch 
pipe  that  lies  along  the  side  of  the  cylinders. 
The  shaft  is  made  of  special  steel,  and  is  not 
only  ground  true,  like  other  parti  of  the 
engine,  but  has  counterbalance  weights  to 
render  the  running  more  even  and  steady. 
The  til  rows  of  this  shaft  are  set  at  tzo  de- 


VAtVE  Side  of  Six  Cvi-indek  Napier  Motor, 


Off- Side  of  Napier  Six  Cylinder  Mot  ok. 


grces.     At  the  front  end  of  file 
eated    a    sprocket    wheel    for   c 
water  pump  and  centrifugal  eo^ 
at  its  opposite  end  is  an  intc§r^ 
which  is  lK>ltcd  the  flywheel.    T 
ing  rods,  wliich  are  circiil;ir  in 
bored  out  from  end  to  end  *0 
form  tubes  having  a  thin  wall 
big    end    bearings,    wltidi    are 
white  metal,  with  their  ca^iS,  sj 
si^e. 

The  cam  shaft  ]ias  twelifV  ta 
made  in  one  solid  piece.  Thcs 
aecurately  spaced  by  an  autoiaai 
too!  built  for  this  ptirposc.  By  i 
iti  constructing  the  cam*  there  is 
i)t  their  becoming  loose,  nor  U 
}uuad  fitting  to  cause  variation  ir 
ur  the  valves.  Beneath  the  ea 
trough  is  formed  in  the  upper  cai 
chamber  This  trough  is  kept  fii 
the  overflow  from  the  lubncati 
The  cam  shaft*  like  tlie  crank  *h 
ported  by  four  bearings.  On  ifc 
of  the  cam  shaft  there  is  *  an 
gears,  which  drives  the  hifh  le 
mutator  by  a  vertieal  spinel  it 
This  vertical  i^pindle  liaB  a  ttry 
ing  gear  for  advandog  and  rel 
Ignition.  On  this  spiwUe  **  »  « 
has  a  spiral  groove  thai  produo 
motion  between  the  iippet  am4 
tions  of  the  shaft*  wtten  ttie  %h 
is  raised  and  low^ereiS  hj  a  aim 
eraring  fork  that  engaigKi  nM 
cam  shaft  is  also  used  m  drm 
eating  pump  throtigli  a  wOfm- 

The  ignition  is  by  the  N^iner  I 
i.hronized  igniirr,  driven  hy  ^  m 
gears  enclosed  in  an  alttttt^uia 
casing.  ProvistMJ  h  ai^  m:: 
neto  ignition.  A  single  vibr^f  ►f  ' 
on  the  foot  hoard,  w^ith  tf>e  i*^ 
into  the  inspect i < '^ :  I'^^-e 

lion  valve*,  is  u,-^^  .  ^^fm 

is  tile  Napier  patent  i. 
the  dashboard  under 
tion.    The  engine  is  water 
being  circulated  through  l 
comb    radiator   by  4  cendril 
previously    jslated,    llii» 
same  speed  as  the  motor. 
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A  system  of  lubrication  saves  the  driver 
ronsiderabie  'worry  and  anxiety,  as  there  is 
in  oil  well  of  i  gallon  capacity  cast  in  the 
bottom  of  the  crank  chamber.  From  this 
well  the  oil  is  taken  through  a  filter  to  the 
;)ump,  from  which  it  is  forced  to  all  work- 
ing parts  of  the  motor.  At  the  bottom  of 
the  tank  a  tap  is  provided  to  drain  off  all 
oil  that  remains  above  the  tank.  The  well 
can  be  replenished  from  a  large  pipe  filler 
on  the  right  hand  side  of  the  engine,  which 
filling  pipe  contains  a  gauze  strainer. 

The  transmission  is  of  the  sliding  gear 
type,  and  has  three  forward  speeds  which 
are  governed  by  a  single  lever  working  over 
a  plain  quadrant,  while  a  separate  small 
lever  is  employed  for  controlling  the  re- 
verse speed.  A  neat  interlocking  device 
prevents  the  reverse  lever  from  being 
moved  except  when  the  main  lever  is  in 
its  neutral  notch.  For  the  first  speed  the 
lever  is  drawn  rearward,  and  for  the  sec- 
ond and  third  speeds  it  is  pushed  forward. 
The  sliding  gears  are  enclosed  in  a  neatly 
designed  box,  and  the  propelling  shaft  is 
also  covered  with  a  dust-proof  casing. 

The  clutch,  which  runs  in  oil,  is  large 
and  of  the  metal-to-metal  type.  It  is  self 
contained,  and  is  kept  in  a  gripping  position 
by  a  large  spring,  which  may  be  adjusted 
instantaneously.  The  clutch  pedal,  placed 
vertically  on  the  left  hand  side  of  the  steer- 
ing column,  is  easily  depressed,  as  it  has  a 
leverage  of  19  to  i  to  the  clutch.  The  live 
rear  axle,  with  its  enclosed  propeller  shaft 
and  the  hub  brake  mechanism  attachments, 
is  well  arranged.  Inside  the  axle  tubes, 
which  arc  3  inches  in  diameter,  and  bolted 


Napier  Dashboard  and  Steering  Column, 


on  to  a  differential  casting,  the  live  shafts 
run  in  ball  bearings,  but  the  wheels  them- 
selves have  a  bearing  upon  the  outside  of 
the  axle  tubes,  also  of  the  ball  type.  For 
operating  the  hub  brakes,  compensating 
rods,  which  are  connected  to  the  brake 
pedal  on  the  right  hand  side  of  the  steer- 
ing column,  pass  rearwardly  from  behind 
the  gear  box  and  connect  with  levers  on 
shafts  which  run  parallel  with  the  live  shaft 
casing.  To  the  ends  of  these  are  fixed  spe- 
cial shaped  cams  that  engage  with  the  two 
ends  of  the  brake  band,  forcing  them  apart 
against  the  action  of  a  strong  spring.  The 
two  halves  of  the  brake  band  are  pivoted  to 
a  fixed  pin  and  renewable  shoes  form  the 
friction  surfaces.  By  this  construction  a 
very  powerful  braking  effect  is  obtained,  it 
is  claimed,  but  a  very  gentle  and  gradually 
increasing  action  is  assured. 

The  car  is  geared  for  21 J4,  34^4  and  525^ 
miles  per  hour  at  1,600  revolutions  per 
minute. 

The  lubrication  of  the  change  speed  gear 
is  by  splash,  with  separate  grease  lubricators 
for  the  countershaft  and  driving  shaft  bear- 
ings. The  differential  gear  consists  of  four 
differential  pinions,  which  mesh  with  two 
large  wheels,  these  being  enclosed  ai)d  held 
together  by  a  bronze  cast  case. 

The  steering  gear  is  of  the  irreversible 
type,  consisting  of  a  triple  threaded  screw 
and  nut,  the  nut  having  a  rack  cut  on  the 
outside  of  it  which  meshes  into  a  quadrant 
which  is  solid  with  the  spindle  to  which 
the  ball  ended  steering  lever  is  fixed. 

The  throttle,  timing  control  and  main 
switch  are  fitted  centrally  above  the  steer- 
ing wheel,  the  throt- 
de  lever  and  timing 
lever  working  over 
the  quadrant  on  the 
wheel. 

The  frame  is  of 
pressed  steel,  con- 
sisting of  two  side 
and  three  cross 
members.  Each  end 
of  the  side  members 
is  so  arranged  that 
it  forms  a  projecting 
hanger  for  the 
springs ;  the  long 
semi-elliptic  rear 
springs  are  placed 
above  the  live  axle 
and  h^ve  shackles  at 
each  end.  The  front 
springs  are  42  inches 
long,  the  rear  springs 
48  inches  long, 
and  both  are  2 
inches  wide.  Radius 
rods  are  employed 
for  tying  the  axle 
cases  to  each  side 
member,  but  the 
spring  brackets  to 
which  they  are  cou- 
pled up  at  their  rear 
ends  ride  freely 
about  the  axle  tubes. 


Grease  cups  are  fitted  to  these  spring 
brackets,  to  which  considerable  importance 
is  attached. 

The  car  has  a  wheel  base  of  129  inches 
and  a  tread  of  56  inches.  The  wheels  are 
34  inches  in  diameter  and  fitted  with  Dun- 
lop  tires.  The  weight  of  the  car,  when« 
fully  equipped,  is  about  3,360  pounds.  The 
car  is  equipped  with  a  set  of  tools,  five 
lamps,  one  generator,  horn,  tire  pump  and 
jack. 


The  Shawmut  Qasoline  Touring 
Car. 

The  Shawmut  Motor  Company,  of  Stone- 
ham,  Mass.,  will  exhibit  at  the  Boston.  Show 
their  Model  6  touring  car,  which  is  equipped 
with  a  four  cylinder  upright  engine  of  4^ 
inches  bore  by  5^/2  inches  stroke,  rated  at 
35-40  horse  power  at  1,000  r.  p.  m.  The  cyl- 
inders are  cast  separately  and  have  separate 
heads.  The  inlet  and  exhaust  valves  are 
on  opposite  sides  of  the  cylinders,  are  me- 
chanically operated  and  interchangeable. 
The  water  jackets' completely  surround  the 
valve  seats.  Both  pistons  and  connecting 
rods  are  extra  long,  to  reduce  the  pressure 
on  the  cylinder  walls  per  unit  of  contact 
surface,  thus  insuring  minimum  of  wear  on 
the  cylinder  walls.  The  cylinders,  valves, 
pistons  and  rings  are  ground  and  polished. 
The  connecting  rod  is  an  I  section  steel 
forging  and  has -plain  bearings.  The  piston 
is  fitted  with  four  rings.  The  crank  shaft 
is  a  hammer  forging  of  nickel  steel  and  is 


Shawmut    Motor   Cylinder. 


Shawmut  Fan  Flywheel. 
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Sectional  Elevation  of  Shawmut  Change  Speed  Gear. 


supported  on  five  Malicet  &  Blin  ball  bear- 
ings. The  crank  pin  bushings  are  of  Par- 
sons white  bronze  cut  from  the  solid  slab. 
The  cam  shaft  is  a  nickel  steel  shaft  and  is 
supported  on  four  Malicet  &  Blin  ball  bear- 
ings. The  cams  and  rollers  are  hardened 
and  ground.  The  crank. case  is  of  aluminum 
and  encloses  the  cam  shaft  gears  and  cams. 
The  carburetor  used  is  a  float  feed  type, 
water  jacketed,. and  provided  with  a  piston 
throttle  valve.  It  is  fed  with  gasoline  from 
a  24  gallon  tank  under  the  front  seat.  Ig- 
nition is  ordinarily  by  make  and  break  or 
low  tension  spark,  furnished  by  a  Sims- 
Bosch  low  tension  magneto,  but  if  the  cus- 
tomer prefers  the  jump  spark  an  Eisemann 
high  tension  magneto  will  be  furnished,  and 
in  addition  to  the  magneto  a  Lacoste  stor- 
age battery  and  single  vibrator  coil  can  be 
fitted  as  an  additionaf  ignition  system.  The 
standard  ignition  outfit  is  the  Sims-Bosch 
low  tension  magneto.  The  throttle  and 
spark  levers  are  mounted  on  a  stationary 
sector  on  top  of  the  steering  wheel,  so  that 
their  position  is  not  varied  by  the  steering 
motion.  The  throttle  may  also  be  controlled 
by  an  accelerator  pedal  at  the  base  of  the 
steering  post. 

The  engine  is  of  the  water  cooled  type, 
and  a  honeycomb  radiator  is  mounted  in 
front  of  the  bonnet  space.  Each  section  of 
this  radiator,  consisting  of  three  tubes,  is 
separately  removable  for  cleaning.  The 
combined  water  capacity  of  the  radiator  and 
pipes  is  3  gallons.  The  water  is  circulated 
by  a  centrifugal  pump  of  foreign  type, 
which  is  driven  by  spur  gears  from  the 
cam  shaft.  Air  is  drawn  through  the  rad- 
iator by  means  of  the  22  inch  engine  fly- 
wheel, with  specially  designed  fan  shaped 
spokes.  A  fan  behind  the  radiator  is  not 
considered  necessary,  but  will  be  supplied 
if  customers  desire.  The  engine  is  lubri- 
cated on  the  splash  system,  oil  being  fed  to 
each  crank  chamber  compartment  by  means 
of  a  positively  geared  pump,  forcing  the  oil 
through  a  sight  feed  on  the  dash  and 
through  a  rotating  valve. 

The  clutcfi  is  of  the  leather  faced  cone 
type  and  is  provided  with  ball  thrust  bear- 
ings on  the  disengaging  fork.  A  universal 
joint  is  interposed  between  the  clutch  and 
the  gear  case.  The  transmission  or  change 
speed   gear   is   of   the   sliding  pinion   type. 


affording  four  forward  speeds  and  one  re- 
verse. The  gears  are  cut  from  hammer 
forged  nickel  steel   blanks,  and  the  shafts 
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Shawmut  Stationary  Rear  Axle  End. 

run  on  Malicet  &  Blin  ball  bearings.  The 
gears  are  operated  by  a  single  lever  moving 
on  a  simple  quadrant.  The  reverse  drive 
is  obtained  by  moving  a  single  reversing 
pinion  laterally  into  meshed  with  the  low 
spe^d  pinion  and  gear,  by  means  of  a  cam 


mechanism.  The  change  speed  gear  is  en- 
closed in  an  aluminum  case  and  operates  in 
oil  bath.  From  the  sectional  elevation,  cf 
the  change  of  speed  gear  herewith  it  wil^ 
be  noticed  that  the  sliding  set  is  mounted 
on  a  fluted  shaft,  instead  of  a  square  one, 
and  that  the  gear  wheels  are  bolted  to  each 
other  or  to  flanges  on  the  slidingr  sleeve 
with  hardened  bushings.  All  the  bolts  used 
in  this,  as  well  as  in  any  other  part  of  the 
car,  are  made  of  special  stock,  and  all  the 
nuts  are  castellated.  The  gear  case  is  of 
aluminum,  and  provided  with  large  inspec- 
tion cover  on  top. 

The  front  axle  is  a  hammer  forging  of 
nickel  steel,  as  are  the  steering  knuckles, 
which  are  provided  with  a  Mercedes  type 
pivot.  The  rear  axle  is  either  of  the  chain 
or  shaft  driven  type.  In  the  chain  driven 
cars  the  axle  is  a  nickel  steel  hammer  forg- 
ing, while  in  the  shaft  driven  cars  the  wheel 
hubs  are  carried  on  tfife  axle  tubes,  whidi 
take  the  entire  load,  no  weight  coming  on 
the  axle  itself.  The  live  axles  are  of  the 
floating  type,  the  driving  shafts  fitting  into 
the  differential  at  one  end  and  into  a  sqtxarc 
socket  in  the  wheel  hub  at  the  other  end. 
The  axles  are  fitted  throughout  with  MaJ- 
icet  &  Blin  or  Hess-Bright  ball  bearii^L 
The  wheels  are  of  artillery  type,  made  up 
with  nickel  steel  hubs  and  best  secon^i 
growth  hickory  spokes,  twelve  to  each 
wheel,  the  front  wheel  spokes  being  \\% 
inch  and  the  rear  wheel  spokes  ij^  inch. 
.  The  wheels  are  34  inches  in  diameter,  and 
fitted  with  4  and  5  inch  tires  in  front  and 
rear,  respectively. 

The  frame  is  built  up  of  cold  rolled 
pressed  steel  members,  of  channel  sectior^ 
with  a  wide  flange  at  the  bottom,  the  side 
and  cross  members  being  hot  riveted  to- 
gether. It  is  supported  on  four  semi-ellip- 
tic springs,  the  front  ones  being  40  inches 
and  the  rear  ones  48  inches  long,  and  all 
2  inches  wide.  The  car  has  a  wheel  base  of 
112  inches  and  a  tread  of  56  inches. 

The  car  has  wheel  steering  of  the  worm 


Shawmut  Bevel  Gear  Driven   Rear  Axle  Construction. 
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Assembly  of  Shavvmut  Frame,  Engine  and  Gear  Box. 


;cctor  back  lock  type,  and  it  is  stated 
in  the  design  of  the  steering  gear  the 
have  been  laid  out  to  provide  a  safety 
•  of  five  with  respect  to  the  maximum 
I  to  which  they  can  be  subjected  in 
,ce.     In  the  chain  driven  car  a  foot 


The  Auburn-Moore  Special. 

Among  the  new  cars  exhibited  at  the 
Cleveland  Automobile  Show  was  the  1906 
Auburn-Moore  Special,  manufactured  for 
H.  S.  Moore,  of  160-162  Crawford  street, 


Auburn-Moore  Special  Touring  Car. 


acts  on  the  diflterential  countershaft, 
vo  internal  expanding  brakes,  oper- 
y  a  hand  lever,  act  on  drums  secured 
rear  wheel  hubs.  These  latter  brakes 
terconnected  with  the  friction  clutch, 
i  shaft  driven  car  there  arc  both  in- 
and  external  brakes  on  drums  se- 
to  the  rear  hubs.  One  of  these  sets 
ated  by  a  pedal,  and  the  other  by  a 

Shawmut  car  is  fitted  with  an  alu- 
and  wood  body  from  designs  fur- 
by  Chauncey  Thomas  &  Co.,  of  Bos- 
t  has  double  side  entrances,  a  divided 
seat,  and  accommodations  for  five 
».  The  upholstering  is  in  curled  hair 
id  buffed  leather.  The  body  is  ironed 
ape  top  and  two  extra  tire  shoes.  All 
ivork.  such  as  the  hub  caps,  levers, 
I  post,  spider,  etc.,  is  made  from 
Tosive  steel,  which  is  said  to  be  more 
olished  than  brass.  The  mud  guards 
altuninum.  The  cars  are  painted  a 
d  dark  blue  color,  bodies  and  run- 
ar  the  same.  The  equipment  includes 
nps,  a  French  horn,  a  set  of  tools 
Tie  extra  parts.  The  weight  of  the 
iplete  is  2400  pounds. 


Cleveland,  Ohio.  The  car  is  fitted  with  a 
side  door  and  divided  front  seat  body, 
which  has  a  large  storage  capacity  under 
the  rear  seat,  and  provides  accommodation 
for  five  persons.  The  motor  is  a  double 
cylinder,   opposed,   horizontal   of   5    inches 


bore  and  stroke  respectively,  and  is  located 
longitudinally  under  the  seat.  It  is  rated  at 
20-24  horse  power.  The  carburetor  is  a 
float  feed  device,  and  ignition  is  by  jump 
spark  produced  by  means  of  dry  batteries 
and  a  multiple  coil  with  switch.  The  trans- 
mission is  by  a  two  speed  planetary  gear, 
with  no  internally  toothed  wheels.  The 
transmission  gear  is  encased  and  holds  one 
quart  of  oil.  A  single  chain  transmits  the 
power  to  the  rear  axle.  The  frame  is  of 
angle  iron  and  is  supported  on  semi-elliptic 
springs  in  front  and  full  elliptic  in  the  rear. 
The  rear  axle  is  a  standard  live  axle  moun.t- 
ed  on  roller  bearings,  while  the  front  axle 
is  tubular  and  fitted  with  ball  bearings.  The 
car  has  a  wheel  base  of  94  inches.  The 
steering  device  is  of  the  Brown-Lipe  inter- 
nal worm  type. 

The  gasoline  and  water  tanks  are  con- 
structed of  heavy  galvanized  iron,  the  gaso- 
line tank  having  a  capacity  of  12  gallons 
and  the  water  tank  of  8  gallons.  The  cool- 
ing water  is  circulated  by  a  bronze  double 
pinion  gear  pump,  which  insures  posi- 
tive circulation  in  each  jacket.  The  engine 
bearings,  cylinders  and  crank  pin  bearings 
are  lubricated  by  force  feed  from  a  large 
reservoir.  A  coiled  radiator  containing  76 
feet  of  flanged  pipe  is  placed  in  front  of  the 
hood,  the  water  tank  and  gasoline  tank  be- 
ing located  back  of  it  under  the  hood.  The 
car  is  claimed  to  have  a  speed  range  of  3 
to  40  miles  per  hour. 


Plan  View  of  Aururn-Moore  Chassis. 
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The  "American"  Motor  Truck. 

We  show  herewith  some  line  drawings 
of  the  American  motor  truck,  manufac- 
tured by  the  American  Motor  Truck  Com- 
pany, of  Lockport,  N.  Y.  The  design  is 
said  to  be  the  result  of  many  years  of  ex- 
perience, and  the  designer's  aim  has  been 
to  secure  the  greatest  possible  simplicity 
and  reliability  of  operation,  recognizing 
the  fact  that  most  commercial  vehicles  are 
driven  by  men  very  ignorant  of  mechanics. 

The  motor  used  in  this  truck  is  a  four 
cylinder  vertical  one,  with  cylinders  cast 
separately,  with  cylinder  dimensions  of  5 


moving  the  crank  shaft  or  the  cam  shaft, 
or  requiring  any  other  manipulation  than 
removing  the  connecting  rod  cap.  This 
feature  is  distinctive  and  of  the  greatest 
value. 

The*  valves  are  mechanically  operated, 
interchangeable,  and  both  intake  and  ex- 
haust valves  are  located  on  the  same  side 
of  the  motor  and  operated  from  one  cam 
shaft.  The  valve  rods  are  rigidly  supported 
in  long  bronze  bushed  bearings,  having 
roller  guides  inside  the  crank  case,  so  as  to 
prevent  any  distortion  of  the  valve  spindle, 
due  to  the  action  of  the  cams.    The  valves 


The  cam  shaft  gears  and  all  bearizic^  2 
the  cam  shaft  and  crank  shaft  are  locs3 
inside  the  crank  case,  thus  insuring  frs 
dom  from  grit  and  dirt 

A  float  feed  carburetor  of  the  automa*.! 
type  is  used,  which  draws  its  supi^y  f  rc-2  i 
gasoline  tank  of  18  gallons  capacity.  Iga 
tion  is  by  jump  spark,  with  current  sip 
plied  by  storage  batteries,  and  transforrt^ 
by  four  induction  coils  on  the  dash.  Tls 
engine  speed  is  controlled  both  by  ± 
spark  and  the  throttle,  by  means  of  fin^ 
levers  on  the  vertical  steering  post.  Tb 
cooling    water    is    circulated    by    a    chu 


Plan  and  Elevation  of  American  Motor  Truck. 


inch  bore  and  6  inch  stroke.  This  motor 
is  designed  as  a  low  speed,  low  compres- 
sion motor,  and  has  a  conservative  rating 
of  30-36  horse  power.  The  crank  case  is 
parted  diagonally  and  in  such  a  manner 
that  when  the  cover  is  removed  every  bear- 
ing on  the  crank  shaft  and  cam  shaft  is 
completely  and  perfectly  accessible  for  in- 
spection, repair  or  adjustment.  Moreover, 
through  the  peculiar  construction  of  the 
crank  case,  and  on  account  of  the  fact  that 
the  crank  shaft  is  not  in  line  with  the 
centre  line  of  the  cylinders,  it  is  possible 
to  readily  remove  any  or  all  of  the  four 
pistons  through  the  crank  case  without  re- 


are  readily  get-at-able  for  removal  or  re- 
grinding. 

The  crank  shaft  is  a  solid  steel  forging, 
having  five  supporting  bearings.  The  cams 
are  secured  to  the  cam  shaft  with  dowels, 
so  that  in  case  of  removal  for  any  cause 
they  can  be  accurately  replaced.  All  bear- 
ings are  exceptionally  generous,  and  ample 
provision  has  been  made  to  in-sure  copious 
oiling  through  the  use  of  the  splash  system. 
The  crank  case  is  ribbed  so  as  to  produce 
a  maximum  of  strength,  and  at  the  same 
time  retain  the  proper  amount  of  oil  in  the 
base  underneath  each  crank  to  insure  per- 
fect lubrication. 


driven  gear  pump,  and  air  is  drawn  througi 
the  large  radiator  at  the  front  by  a  22  irJ 
fan  keyed  to  the  crank  shaft 

Believing  that  the  sliding  gear  transmission 
in  the  hands  of  untrained  men  is  liable  9i 
serious  derangement,  due  to  imskilled  hr: 
dling,  the  American  Motor  Truck  Comp:in 
designed  an  improved  form  of  planctar>-  gci*\ 
which  is  of  exceptional  size  and  streng" 
They  believe  that  this  transmission  is  pr»:| 
tically  unbreakable.  In  connection  with  a  mu 
tiple  disc  clutch  of  their  own  design,  arJ 
with  a  bevel  gear  drive  to  the  diflFcrenrJ 
countershaft  and  a  double  chain  drive  f 
the  rear  wheels,  they  believe  that  they  havt 
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Change  Speed  Gear  of  "American"  Motor  Truck. 


a  simple,  rigid,  strong  and  highly  efficient 
transmission   system. 

The  change  speed  gear  gives  two  for- 
ward speeds  and  one  reverse,  the  two  for- 
ward speeds  being  controlled  by  a  lever, 
and  the  reverse  by  a  pedal.  The  steering 
is  accomplished  by  a  hand  wheel  on  top  of 
a  vertical  column,  through  an  irreversible 
gear  mechanism. 

There  are  internal  expanding  hub  brakes 
on  the  rear  wheels,  which  are  double  acting 
and  compensated  to  give  an  equal  braking 
effect  on  each  wheel.  In  addition  to  these 
brakes  the  truck  is  provided  with  2j^  inch 
steel  drag  bars. 

The  truck  has  a  carrying  capacity  of 
three  tons.  The  front  axle  is  an  I  section 
steel  drop  forging  of  25^  inches  by  4  inches 
section,  the  rear  axle  is  a  solid  square  steel 
axle,  and  both  axles  are  fitted  with  Timken 
roller  bearings.  Thre-quarter  •  elliptic 
springs  are  used  in  front  and  platform 
springs  in  the  rear.  All  wheels  are  of  the 
artillery  type,  36  inches  in  diameter  and 
fitted  with  4  inch  (in  front)  and  5  inch  (in 
rear)  Firestone  sidewire  solid  rubber  tires. 
The  wheel  base  of  the  truck  is  118  inches 
and  the  tread  from  centre  to  centre  of  tires 
SAVi  inches. 


Bodies  other  than  the  standard  platform 
with  stakes  can  be  furnished  to  suit  the 
requirements  of  the  purchaser,  including 
steel  hopper  bodies,  with  a  bottom  or  side 
discharge  for  the  handling  of  coal,  grain, 
liquids  or  other  material  ordinarily  trans- 
ported in  bulk. 
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Motion  Diagram  of  Simplex  Shock 
Absorber. 

The  Simplex  Air  Shock  Absorber. 

A  pneumatic  shock  absorber  of  some- 
what unusual  design  has  been  placed  upon 
the  market  by  L.  K  Stachl  &  Co.,  262  West 
Forty-third  street,  New  York  city.  It 
combines  an  air  compressor  arrangement 
with  a  link  and  lever  mechanism,  as  shown 
by  the  illustration.  The  cylinder  A  and 
piston  rod  B  of  the  device  are  pivoted  re- 


spectively to  the  free  ends  of  lever  arms 
C  C  having  their  fulcrimi  on  a  fitting  D  se- 
cured to  the  axle.  Intermediate  of  the 
length  of  the  lever  arm  C  are  pivotally 
secured  links  E  E,  which  at  the  other  end 
are  secured  to  a  metal  stud  F  journaled  in 
a  bracket  G  secured  to  the  frame.  The 
piston  H  is  of  the  double  leather  cup  type. 
The  cylinder  is  closed  at  both  ends  and 
provided  with  check  valves  II  in  each  head, 
these  check  valves  being  adjustable.  When 
the  distance  between  fittings  D  and  F  is 
increased  or  decreased  owing  to  the  play 
of  the  springs,  a  somewhat  increased  mo- 
tion is  transmitted  to  the  piston  in  the  cyl- 
inder, and  the  air  is  thereby  compressed 
in  one  of  the  cylinders,  and  escapes 
through  the  check  valve  I  at  that  end. 
The  pressure  of  compression  within  the 
cylinder  for  any  given  position  of  the 
piston  depends  upon  the  velocity  with 
which  the  piston  has  been  brought  to  that 
point,  hence,  upon  the  violence  of  the 
spring  action,  and  the  retarding  effect  is 
therefore  greater  in  proportion  to  the 
shock  sustained  by  the  springs.  The  action 
is  exactly  equal  for  both  the  compression 
and  rebound  of  the  spring.  The  ordinary 
play  of  the  springs  is  not  appreciably  af- 
fected by  the  shock  absorber,  as  there  is 
very  little  pressure  in  the  cylinders  so  long 
as  the  piston  is  near  its  central  position. 

In  the  diagram  herewith,  showing  the 
relative  position  of  the  parts  for  the  normal 
position  of  the  spring  in  full  lines  and  for 
the  compressed  position  of  the  springs  in 
dash  dotted  lines,  a  represents  a  given 
compression  of  the  spring,  and  b  the  cor- 
responding motion  of  the  piston  within 
the  cylinder,  from  which  it  will  be  seen 
that  the  lever  and  link  mechanism  increases 
or  "gears  up"  the  motion.  A  particular 
advantage  of  this  device  seems  to  be  that 
it  occupies  comparatively  little  room  in  a 
vertical  direction. 


Simplex  Shock  Absorber  in  Side  and  End  Elevation. 


The  National  Oil  Heating  Company  will 
exhibit  at  the  Boston  Show  a  device  for 
oiling  steam  engine 
cylinders  freely  with- 
out wasting  the  oil. 
This  boiler  is  oper- 
ated by  a  branch 
from  the  boiler  feed 
line,  water  being 
forced  in  drop  by 
drop  by  the  pump 
through  a  slightly 
opened  valve,  the 
water  going  into  the 
reservoir  at  the  bot- 
tom, and  forcing  an 
equal  amount  of  oil 
out  at  the  top.  By 
means  of  a  valve  at 
the  opposite  end  of 
the  reservoir,  admit- 
ting boiler  pressure, 
the  engine  may  be 
quickly  drenched 
with  oil  at  any  time 
by  hand. 
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Dodge  Timer. 

The   Dodge'  Lubricator  Company's 
"Positive"  Timer. 

This  timer  is  designed  to  combine  the 
wearing  qualities  of  a  roller  bearing  with 
the  perfect  electrical  connection  of  a  wiping 
contact.  Instead  of  having  the  roller  pas^ 
over  plug  contacts  located  in  the  rim  of  the 
timer  case,  as  is  usual,  it  is  carried  on  the 
end  of  an  arm  extending  like  the  spoke  of 
a  wheel  from  the  central  shaft,  and  rolls 
around  an  annular  path  on  the  bottom  of 
the  case,  the  plugs  extending  through  and 
forming  binding  posts  on  the  under  side. 
The  length  of  the  roller  on  its  axis  is  one- 
half  inch,  and  its  outer  end  rolls  on  a  circle 
a  little  over  three  inches  greater  in  circum- 
ferential length  than  the  circle  the  inner 
edge  travels  on.  Consequently  there  is  a 
continual  slipping  along  the  contact  surface 
of  the  roller,  which  amounts  in  one  turn 
of  the  timer  arm  to  nearly  two  and  one-half 
revolutions  of  the  roller. 

The  plug  contacts  are  circular,  molded 
into  the  insulating  material  of  the  case,  and 
during  three-fourths  of  the  time  of  contact 
present  a  wipe  contact  line  one-half  inch  in 
length,  instead  of  a  point  contact,  as  where 
a  ball  is  used.  This  gives  an  ample  con- 
ducting surface  for  the  current  from  the 
coil  to  the  contact  plugs,  with  the  result 
that  a  larger  and  hotter  spark  is  pro- 
duced. The  roller  is  held  against  the  plug 
contacts  by  a  double  coiled  spring,  the  loop 
between  the  coils  pressing  against  the  face 
of  the  roller  pin  nut  and  the  coils  getting 
their  spring  by  having  the  free  ends  engage 
slots  in  the  yoke  pin.  This  pin  being  squared 
in  the  centre,  and  held  by  set  screw  in  the 
top  of  centre  shaft,  forms  a  means  of  ad- 
justment for  the  tension  of  the  springs, 
should  such  adjustment  ever  become  neces- 
sary. 

The  case  and  cover  are  made  of  pressed 
vulvanizcd  fibre,  indorsed  by  the  Fire  Un- 
derwriters' Association  to  insulate  500  volts 
for  every  one-eighth  inch  thickness;  it  is 
claimed  to  be  impervious  to  oil  and  water, 


and  of  such  hardness  and  density  as  to  wear 
equally  well  with  the  machinery  steel  of 
which  the  plug  contacts  are  made.  A  man- 
ganese bronze  bushing  is  molded  in  place, 
absolutely  central,  forming  a  bearing  in 
which  the  centre  shaft  turns,  and  is  oiled 
through  a  self  closing  oil  hole.  The  lug  for 
the  control  rod  is  fitted  with  a  brass  bush- 
ing. 

The  device  is  unusually  compact,  the  case 
being  y^  inches  in  diameter  and  less  than 
one  inch  in  thickness  from  top  to  binding 
posts,  and  arranged  to  take  a  half  inch  shaft. 
It  is  made  up  with  one,  two  or  four  con- 
tacts and  also  with  distributers. 


New    Pittsfield   Spark   Coil. 

The  Pittsfield  Spark  Coil  Company,  of 
Pittsfield,  Mass.,  have  brought  out  for  1906 
a  design  of  coil  which  embodies  original 
features.  The  vibrator  is  of  a  type  known 
as  the  semi-hammer  blow.  The  armature 
is  independent  of  the  main  spring  at  the 


Pittsfield  High  Tension  Coil  Terminal. 

projection  or  contact  end,  hence  at  the 
time  of  break  it  is  allowed  to  swing  a  lit- 
tle beyond  or  higher  than  the  contact  car- 
rier or  spring  end,  and  when  contact  is 
again  made  the  armature  descends  with 
considerable  force  and  breaks  the  connec- 
tion between  the  platinum  point,  whereby 
the  possibility  of  "freezing"  is  said  to  be 
obviated.  The  tension  spring  tilts  on  a 
small  rod  and  is  so  proportioned  in  rela- 
tion to  the  number  of  threads  per  inch  on 
the  tension  adjusting  screw  that  it  can 
only  be  adjusted  to  consume  up  to  the 
maximum  current,  at  which  the  coil  will  do 
its  best  work.  A  long  range  of  adjust- 
ment for  the  vibrator  is  provided. 

The  adjusting  screw  locking  arrangement 
is  provided  with  means  for  taking  up  wear. 
A  quick  and  sharp  break  is  said  to  be  ob- 
tained with  this  vibrator,  owing  to  the 
very  short  distance  between  the  block  and 
the  armature,  making  for  a  short  spring. 
The  platinum  contact  point  is  mounted  on 
the  spring  and  projects  through  the  arma- 
ture, whereby  a  cushioning  action  is 
claimed  to  be  provided  for  the  contact 
points,    which    obviates    their    rapid    wear. 


Owing  to  the  fact  that  the  vibrator  caius  .t 
be  adjusted  to  consume  more  than  a  cer- 
tain definite  maximum  of  current  and  that 
the  construction  of  the  vibrator  obviatxs, 
the  possibility  of  sticking  and  of  undulj. 
long  contact,  the  current  consumption  of 
the  coil  is  claimed  to  be  very  low- 

The  high  tension  connectors  of    the  co 
are  also  of  interesting  design,  and    a    >er- 
tional  view  of  one  of  these  connectors   > 
shown  herewith.    The  end  of  the   cable  A 
is  cleaned  of  insulation  and  is  soldered  : 
the  brass  thimble  B,  which  rests  on  a  har. 
rubber  washer  C  in  the  hard  rubber  glar.- 
D  that  screws  over  a  hard  rubber  plug  E 
secured  by  a  metal  screw  F  and  nut  to  tr. 
wood    base    of    the    coil.    The    connection 
between  the  thimble  B  and  the  secondar. 
terminal  of  the  coil   is  made  by   a   coined 
spring   within    the   hollow    screw    F.     The 
hard    rubber    plug    B    is    prevented     from 
turning  when  the  gland  D  is  screwed  itp. 
by  means  of  small  dowels  G  G. 

The  Pittsfield  Spark  Coil  Company  have 
also  made  some  changes  in  the  design  of 
their  Jewel  spark  plug  for  1906.  The  mica 
core  is  ground  to  a  perfect  taper  and  the 
shell  in  which  it  fits  is  bored  to  the  same 
taper,  so  that  the  core  is  held  in  place  by 
simply  inserting  it  in  tht  shell  and  striking 
a  light  blow  on  the  base  of  the  electrode. 
To  remove  the  core  for  cleaning,  a  light 
blow  is  struck  on  the  upper  end  of  the 
electrode  and  it  immediately  drops  out 
The  inside  of  the  core  is  made  of  sheet 
mica  wound  around  a  solid  steel  electrode. 
and  is  claimed  to  provide  perfect  insula- 
tion. Connection  is  made  to  the  cable  b) 
a  simple  brass  terminal. 


The  Miller  Safety  Startin^r  Crank. 

A  starting  crank  designed  for  starting  2 
gasoline  motor  without  danger  of  back  kick^ 
has  been  invented  by  Vernon  B.  Miller,  of 


Miller  Safety   Starting  Crank. 
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New  Kingston  Carburetor. 


743  North  Sixteenth  Street,  Philadelphia, 
nd  is  illustrated  in  assembly  and  detail 
erewith.  A  bushing  A,  having  a  thread 
f  exceedingly  high  pitch  cut  on  its  interior 
urface,  contains  a  threaded  sleeve  B  which 
enes  as  bearing  for  the  shaft  of  the  start- 
ig  crank  C.  Rigidly  secured  to  the  shaft 
i  the  crank  C  are  a  ratchet  wheel  D  and  a 
atchet  cam  E,  the  latter  adapted  to  engage 
nih  the  ratchet  E'  on  the  motor  shaft.  In 
n  extension  of  the  sleeve  B  are  a  set  of 
pring  press  pawls  F  which  are  adapted  to 
ngage  with  the  ratchet  wheel  D. 
The  device  is  mounted  at  such  a  distance 
rom  the  end  of  the  crank  shaft  that  the 
atchet  cams  E  and  E'  cannot  engage  un- 
ess  the  sleeve  B  is  screwed  to  the  limit  of 
ts  motion  into  the  bushing  A  by  means  of 
he  hand  wheel  G.  In  starting  the  motor, 
:he  device  being  in  the  position  shown  in 
:he  assembly  view,  the  action  is  the  same  as 
that  of  an  ordinary  starting  crank.  When 
the  motor  runs  up  to  speed,  owing  to  the 
pressure  between  the  cam  surfaces  of 
ratchet  cams  E  and  E',  the  starting  spindle 
is  forced  back  into  the  sleeve  B,  and  the 
ratchet  cams  E  and  E'  are  thereby  disen- 
gaged. However,  if  the  motor  should  kick 
back,  the  pawls  F  would  engage  into  the 
notches  in  the  ratchet  wheel  D,  and  the 
sleeve  B  would  be  rotated  and  draw  the 
ratchet  cams  E  and  E'  out  of  mesh.  The 
pitch  of  the  thread  on  the  sleeve  B  is  so 
steep  that  a  very  slight  rotation  of  the  sleeve 
in  the  bushing  will  carry  it  back  far  enough 
to  pull  the  starting  spindle  out  of  engage- 
ment with  the  crank  shaft.  The  pawl  and 
ratchet  mechanism  is  completely  enclosed 
hy  a  lateral  extension,  on  the  bushing  A  and 
an  end  plate  bolted  to  the  extension  of  the 
sleeve  3. 


The  New  Kingston  Carburetor. 

The  new  carburetor  of  Byrne,  King- 
ton &  Co.,  illustrated  herewith,  has  an 
annular  ring  float  of  either  cork  or  cop- 
per, which,  when  the  level  is  low,  de- 
presses the  end  of  a  long,  pivoted  lever, 
^nd  raises  a  weighted  needle  valve.  The 
"ozzle  is  centrally  located,  and  the  walls 
around  it  are  somewhat  cone  shaped  to 


increase  the  speed  of  the  air,  which  en- 
ters at  the  bottom.  This  opening  is  ad- 
justable and  supplies  sufficient  air  for 
low  speeds.  For  high  speeds  the  auxil- 
iary air  which  does  not  pass  over  the 
needle  opens  the  auxiliary  valve  of  light 
bronze,  which  rests  upon  a  leather  seat 
and  maintains  the  proper  mixture.  The 
auxiliary  valve  is  adjusted  by  a  screw. 
The  throttle  is  of  the  balanced  piston 
type,  with  a  small  passage  which  allows 
the  pressure  on  opposite  sides  of  it  to 
be  equalized.  The  carburetor  is  made 
with  either  a  vertical  or  horizontal  out- 
let. The  cut  of  this  carburetor  was 
shown  in  our  issue  of  February  21  and 
the  device  was  there  erroneously  de- 
scribed as  that  of  the  North  Chicago 
Machine  Company. 


'  Anderson's  Connecting  Rod  End. 

The  Anderson  Gasoline  Motor. 

This  is  a  new  motor  which  was  shown 
to  the  public  for  the  first  time  at  the  recent 
Chicago  Show  by  George  W.  Stahl.  It 
has  three  cylinders  set  120",  and  all  three 
connecting  rods  work  on  the  same  crank 
pin.  The  cylinders  are  stationary.  The 
connecting  rods  are  of  the  usual  form,  ex- 
cept at  the  crank  end.  The  shape  of  these 
ends  is  shown  in  the  sketch.  The  end  fits 
against  the  crank  pin  and  at  the  bearing 
surface  A  is  a  combination  bronze  and 
babbitt  bearing.  The  three  rods  are  held 
to  the  pin  by  a  screw  ring  on  each  side 
against  the  crank  webs.  These  two  rings 
are  beveled  to  fit  over  the  tapered  ends  C  C 
of  the  rod  ends.  The  rings  can  be  ad- 
justed toward  the  centre  of  the  crank  pin 
to  take  up  any  slight  wear.  The  cylinders 
are  copper  jacketed.  The  flywheels  are 
two  circular  discs  on  the  inside  of  the 
crank  case.    These  also  act  as  plate  cams 


to  operate  the  exhaust  valves.    The   inlet 
valves  are  automatic. 

These  engines  are  built  in  two  sizes  with 
three  and  six  cylinders.  The  six  cyhnder 
engine  is  35^x4  inches,  rated  at  50  horse 
power,  but  is  claimed  to  actually  develop 
over  60  horse  power  on  the  brake  at  2,000 
r.  p.  m. ;  it  weighs  only  320  pounds.  Light 
weight,  compactness,  speed  and  lack  of  vi- 
bration are  claimed. 


The  "Powerful"  Searchlights. 

Among  the  lamps,  lanterns  and  search- 
lights to  be  exhibited  at  the  Boston  Show 
by  Peter  Gray  &  Sons,  of  Boston,  is  the 
"Powerful"  searchlight  for  'automobiles. 
This  light  is  equipped  with  Bausch  & 
Lomb  lens  reflectors,  and  also  with  a  com- 
bination of  parabolic  and  mirror  lens  re- 
flectors. This  light  is  claimed  to  give  a 
much  more  powerful  light  than  can  be  ob- 
tained with  simple  mirror  lenses  or  other 
reflectors  of  even  far  larger  diameter.  It 
has  a  swivel  support  so  the  light  may  be 
turned  in  any  direction  and  the  burner  can 
be  adjusted  in  focus  to  project  the  light 
ahead  in  parallel  rays,  or  to  spread  it  out 
to  cover  the  roadway.  The  method  of  ven- 
tilation is  said  to  obviate  the  possibility  of 
the  heat  breaking  the  mirror  lens.  All  the 
joints  and  parts  are  riveted  or  screwed  to- 
gether, and  the  front  glass  and  reflector  can 
be  readily  removed.  Five  sizes  of  search- 
lights will  be  shown,  finished  in  gun  metal, 
all  copper  and  brass. 


The  Renault  Shock  Absorber. 

We  show  herewith  a  sectional  view  of 
the  Renault  hydraulic  shock  absorber,  a 
sample  of  which  was  exhibited  at  the  recent 
Armory  Show  in  New  York  city.  It  con- 
sists of  a  closed  metal  vessel  A  in  two 
halves  bolted  together.  At  the  bottom  of 
this  vessel  there  are  formed  two  opposed 
cylinders,  in  which  is  adapted  to  move  back 
and  forth  a  double  piston  B  actuated  by 
means  of  a  bell  crank  C  C,  the  shaft  of 
which  passes  through  a  stuffing  box  in  the 
wall  of  the  housing  A.  The  horizontally 
extending  arm  of  the  bell  crank  C  is  con- 
nected by  a  link  with  two  tmiversal  joints 
to  the  spring  support  on  the  axle,  while  the 
housing  A  of  the  device  is  rigidly  secured 
to  the  side  frame  of  the  car.  Each  of  the 
two  cylinders  communicates  through  an  ad- 
justable check  valve  D  with  the  other  por- 
tion  of  the  vessel   A,   and  as   the   double 
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Mercer  Roller  Bearing  Spring. 


piston  B  is  moved  to  either  side  of  its  cen- 
tral position  it  forces  the  liquid  from  that 
cylinder  through  the  check  valve  D,  where- 
by ati  adjustable  constant  resistance  is  op- 
posed to  the  play  of  the  spring.  Oil  is 
the  fluid  used  in  the  device. 


The  New  Leach  Steam  Generator. 

The  National  Oil  Heating  Company,  of 
Melrose,  Mass.,  are  manufacturing  what 
is  knoiivn  as  the  "New  Leach  Generator," 
which  is  of  the  well  known  semi-flash 
type,  simple  in  construction  and  very 
compact  in  form.  One  of  the  features  of 
this  generator  is  the  automatic  regulator 
for  operating  the  by-pass  connected  with 
the  water  pump,  which  automatically 
opens  and  closes  the  by-pass,  so  that  the 
boiler  receives  just  the  amount  of  water 
required-  It  is  possible  to  set  this  regu- 
lator so  as  to  deliver  steam  at  any  re- 
quired temperature  to  the  engine,  thus 
making  it  feasible  to  use  a  slide  valve 
engine  with  the  generator  and  obviating 
the  usual  objection  to  semi-flash  boilers, 
viz,,  the  extremely  high  temperature  of 
steam.  Some  other  advantages  claimed 
for  this  generator  are  that  it  cannot  be 
burned  out,  it  is  perfectly  safe,  very  ac- 
cessible and  easily  taken  apart  when  nec- 
essary, generates  steam  in  a  very  short 
tijTfie,  und  has  the  largest  possible  amount 
of  heating  surface  for  its  size. 

The  "National"  kerosene  oil  burner, 
which  is  used  in  connection  with  the 
generator,  was  specially  designed  for  it, 
has  no  exposed  parts,  all  the  fittings  be- 
ing housed  in  and  kept  hot,  so  that  when 
the  car  is  kept  standing  indefinitely  with 
the  pilot  light  running  there  is  no  ten- 
dency to  condensation  in  the  vaporizers, 
and  less  care  is  required  in  turning  on 
Atid  off  the  oil  supply  to  both  main  and 
plhA  hiirners.  To  remove  the  burner  it 
is  only  necessary  to  disconnect  the  unions 
to  the  fuel  supply  and  pull  it  out  like  the 
drawer  of  a  desk.  No  asbestos  cement 
is  required  for  stopping  up  joints  as  in 
common  types  of  fire  tube  boilers  and 
burners.  The  size  of  the  10  horse  power 
tyjie  is  14^/2  by  17  inches. 


Quick  Acting  Wrenches. 

Anmni;;  many  novel  and  interesting  little 
totfls  which  the  Bay  State  Tool  Company, 
of  ^*3  West  First  street,  South  Boston, 
Idnss,   will  exhibit  at  the  coming  Boston 


Show,  are  the  two  quick  acting  and  readily 
adjusted  wrenches  herewith  illustrated.  The 
first  is  a  very  strong  and  substantial  monkey 
wrench  made  of  drop  forgings  and  steel 
castings,  and  its  adjustment  can  only  be 
changed  intentionally.  A  is  a  hardened 
steel  piece,  threaded,  and  then  gutted  out  on 
the  opposite  quadrants,  having  pinned  to  its 
lower  end  a  little  thumbpiece  by  which  it 
can  be  turned  around.  Part  B  is  tapped 
similarly  to  and  receives  part  A.  Therefore 
when  A  is  turned  so  that  the  teeth  are  not 
in  mesh  B  can  be  slipped  up  or  down  ac- 
cording to  the  size  nut  to  be  taken.     But 
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Ratchet  Tire  Lug  Wrench. 

when  the  thumbpiece  C  is  restored  to  its 
original  resting  position  by  the  spring,  the 
teeth  are  again  in  mesh  and  there  is  no 
danger  of  the  adjustment  being  changed 
or  backing  off,  as  in  the  ordinary  wrench. 
The  wrench  is  made  in  different  sizes  and 
finishes,  varying  from  8  inches  to  15  inches 
in  length. 

The  other  sketch  illustrates  a  new  ratchet 
tire  lug  wrench,  which  is  quite  a  time  saver. 
It  can  be  had  with  a  double  head  for  re- 
moving the  front  and  rear  wheel  tires 
should  the  lugs  be  of  different  sizes.  It  is 
very  simple  in  construction,  having  a  small 
ratchet  wheel  operating  against  a  pawl, 
which  is  kept  in  contact  with  the  wheel  by 
a  small  stiff  spring  set  into  a  hole  drilled 
into  the  body  of  the  wrench.  The  ratchet 
wheel  is  held  by  a  washer,  which  is  riveted 
down  o«  the  outside.  By  simply  turning 
the  wrench  on  its  other  face  it  may  be  used 
in  the  opposite  direction. 


The   Mercer   Roller  .84 
Spring. 

Frederick  J.  Mercer,  of 
Mass.,  has  a  patented  rollei 
which  he  expects  to  accom] 
object  as  is  usually  attained 
sorbers.  It  comprises  a,  se 
one-eighth  to  thrce-stxteent 
ameter,  placed  about  one-k 
and  held  by  small  trunnions  i 
ends  of  the  rollers,  which 
length  of  the  spring.  The 
hardened,  and  the  cages  ai 
proof  by  felt  pieces  fastene 
strips  upon  which  the  sprii 
main  body  of  this  device  is  cJ 
out  of  sheet  brass,  to  prcven 
openings  for  the  rollers  to  S' 
roller  bearings  are  placed  bei 
in^  of  the  four  springs^  i 
wheel  passes  over  an  obstn 
fereni  leaves  of  the  springs 
straighten  out,  without  the 
is  usually  offered  by  the  rou 
the  leaves  in  contact*  The  e 
the  cage  has  the  same  thicki 
ameter  of  the  rolls,  vvhile  th 
tion  of  the  cage  h  of  ie^5  t 
the  diameter  of  the  rolls.  Bj 
tie  graphite  into  the  bearii] 
while,  all  grinding  friction 
The  inventor  claims  that  it 
alike  under  light  and  bea-^-y 
all  jolts  and  vibrations  and  n 
tires. 


Novelties  in  Gog 

The  Globe  Optical  Compai 
have  introduced  a  novelty  1 
auto  goggles.  There  arc  h 
each  pair,  and  instead  of  the  1 
frame  fastening,  an  almost  i 
at  the  squared  corners  of  t^ 
lows  the  removing  and  rep 
glasses  without  loosening  or  c 
frames.  They  are  made  eitt 
or  pongee  silk,  silk  lined,  r 
velvet  bouiid,  with  an  adii 
headband. 

Another  novelty  is  a  complf 


GtoiiE   Optical  Compan^v's   > 

detachable  ear  ajid   mouth  fri 
pigskin  with  chenille  lining, 

"Kryptok'*  invisible  bifocals 
ing  fitted  to  any  kind  of  | 
which  does  away  wiili  the  nec< 
ing  eyeglasses  under  the  gofl 
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Faller  Gasoline  Electric  Truck. 

ew  truck  with  a  combination  power 
n  is  being  constructed  by  the  Fuller 
r  Vehicle  Company,  of.  Detroit, 
notivc  power  is  furnished  by  a  four 
cr  water  cooled  gasoline  motor,  di- 

connected  to  an  electric  generator, 
which  current  is  transmitted  to  two 
ic  motors  on  the  two  axles  respect- 

The  capacity  of  the  truck  is  from 
'  tons,  and  the  power  is  said  to  be 
ent  to  propel  it  with  full  load  over 
iry  roads  at  a  speed  of  about  5 
per  hour.  The  motors  drive  their 
rtive  axles  by  means  of  spur  driv- 
ears  and  differentials.  The  speed 
)1  of  the  car  is  effected  by  an  elec- 
jntrollerArarying  the  motor  connec- 
The    carrying    platform    of    the 

is  20  feet  in  length  by  6  feet  in 
,  but  4  feet  of  the  length  is  taken 
r  the  engine,  generator,  fuel  tank 
adiator.  The  frame  is  entirely  of 
nal  steel,  and  is  claimed  to  be  very 
J.    The  forward   end   is   supported 

fifth  wheel  construction  mounted 
ball  bearing.  The  front  truck  can 
fore  be  turned  to  an  angle  of  90**, 
ing  of  making  very  short  turns,  it 

possible  to  disconnect  the  rear 
r  in  such  a  case.  We  expect  to 
a  complete  technical  description  of 
ruck  in  an  early  issue. 


'-Line  Oil  and  Grease  Guns. 

Randall-Faichney  Company,  of  Bos- 
rill  exhibit  at  the  Boston  Show  their 
ine  oil  and  grease  guns,  which  are 
led  to  be  used  for  oiling  automobiles 
icrgcncy  cases  or  where  the  lubrica- 
is  not  taken  care  of  mechanically, 
guns  are  so  constructed,  it  is 
Ki,  that  they  will  handle  equally  well 
ghtest  oils  and  the  heaviest  greases, 
plungers  are  made  of  heavy  metal, 
d  to  fit  as  snugly  as  the  piston  in  an 
%  therefore  preventing  leakage.  They 
rry  simple  in  their  construction,  and 
is  almost  nothing  to  get  out  of  order, 
ips  are  made  both  straight  and  bent, 
able  the  user  to  reach  inaccessible 
.  They  can  be  carried  loaded,  and 
f  such  a  character  that  one  hand 
ulation  is  possible. 


cw  Differential   Transmission 
Gear. 

ak  H.  Lewis,  of  Flint,  Mich.,  has 
cd  a  differential  transmission  gear 
I  is  to  be  tested  on  one  of  the  large 
5  of  the  Buick  Motor  Company, 
contrivance  is  small  but  strongly 
and  consists  of  cup  shaped  discs, 
en  which  are  three  pulley-like 
s.  On  the  outer  side  is  the  driving 
and  the  speed  of  the  machine  may 
?ulatcd  at  will  by  means  of  a  lever, 
apparatus  consists  of  a  combination 
IC  friction  drive  with  an  epicyclic 
of  gearing. 


The  Autochitne. 

The  Gray-Hawley  Manufacturing  Com- 
pany, of  Detroit,  Mich.,  have  placed  on  the 
market  a  new  chime  horn,  which  gives  four 
separate  and  distinct  musical  tones,  the 
same  as  would  be  produced  by  four  indi- 
vidual pipes.  It  is  made  of  one  tube  of 
finely  polished  brass,  into  which  is  placed  a 
casting  divided  into  four  compartments, 
each  compartment  being  of  a  different 
length.  The  lower  part  is  fitted  into  a  brass 
bell  shaped  piece,  so  that  when  the  gases 


AUTOCHIME. 

from  the  exhaust  of  the  engine  are  blown 
through  A  they  pass  through  B  ^d  out 
through  numerous  small  holes  C,  thence  by 
the  very  small  opening  E  and  under  the 
tube  and  out,  so  as  to  give  a  rich,  clear  and 
musical  chime,  which  carries  a  long  distance. 
The  horn  is  small  and  compact  in  size, 
measuring  only  15  inches  in  length,  is 
claimed  to  be  very  durable,  and  can  be 
blown  fronl  a  pressure  of  a  few  ounces  to 
300  poimds  per  square  inch.  It  can  be 
adapted  to  either  a  steam  or  gasoline  ma- 
chine. 

To  go  with  the  horn,  the  company  also 
manufactures  a  special  valve  arrangement 
to  be  fastened  to  the  engine,  as  shown  in 
illustration.  There  are  two  openings  from 
this  valve,  one  going  to  the  horn  and  the 
other  to  the  muffler.  When  it  is  required  to 
blow  the  signal,  the  driver,  by  means  of  a 


lever,  pulls  the  arm  A  to  the  right,  which 
shuts  the  opening  leading  to  the  muffler, 
and  the  waste  gases  follow  out  of  the  other 
exit  and  go  on  their  course.  If  a  very  loud 
effect  is  not  desired,  each  opening  may  be 
closed  half  way,  which  will  divide  the  gases 
and  give  half  the  pressure. 


The  Adjustable  Foot  Power  Horn 
Blower. 

This  is  a  device  manufactured  by  the 
Lawton  Manufacturing  Company,  of  Fitch- 
burg,  Mass.,  and  comprises  an  ordinary 
horn  attached  to  a  blower  or  foot  pump, 
which  is  placed  under  the  driver*s  foot- 
board. To  a  projecting  arm  of  the  blower 
is  fastened  a  long  plunger  rod  which  pro- 
trudes above  the  board  and  furnishes  a  foot 
button  for  the  operation  of  the  pump.  The 
horn  will  be  exhibited  at  the  Boston  Show. 

Club  Notes. 

DULUTH    (MINN.)    A.   C. 

The  Duluth  Automobile  Club  is  planning 
to  inaugurate  a  vigorous  good  roads  cam- 
paign the  coming  spring. 

U.  C.  OF  MARYLAND. 

The  Automobile  Club  of  Maryland  was 
incorporated  February  26,  the  incorporators 
being  M.  Gillet  Gill,  Richard  Leupold,  C. 
Warner  Stock,  Harry  M.  Rowe  and  Jacob 
I.  Detrick. 

SPRINGFIELD   (o.)   A.  C 

The  club  has  re-elected  the  following 
board  of  directors:  J.  K.  Williams,  P.  A. 
Staley,  C.  W.  Russell,  H.  C.  Downey  and 
A.  F.  Sparks.  They  will  meet  at  an  early 
date  and  elect  officers  for  the  ensuing  year. 

SYRACUSE  A.  C 

At  the  annual  dinner  of  the  Syracuse 
Automobile  Qub  a  few  days  ago  Charles 
T.  Terry,  of  New  York,  suggested  that  au- 
tomobile clubs  establish  committees  or  bu- 
reaus of  complaints,  the  idea  being  to  create 
a  sentiment  in  favor  of  living  up  to  the 
laws.  He  believes  that  if  his  plan  is  adopt- 
ed it  will  not  be  necessary  for  the  various 
legislatures  to  pass  new  laws  for  automo- 
bilists,  but  that  the  present  laws  would 
suffice. 


Commercial  Vehicle  Notes. 

It  is  reported  that  the  George  N.  Pierce 
Company  will  soon  start  the  manufacture  of 
5  ton  trucks. 

H.  F.  Mcllwain  is  planning  to  establish 
an  automobile  passenger  line  between  Cas- 
cadia  and  Albany,  Ore. 

Walter  Moffatt  and  Edwin  Wittleshofer, 
of  Denver,  Col.,  are  planning  to  start  an 
automobile  delivery  service  in  that  city,  be- 
ginning with  four  vehicles. 

Col.  Thos.  H.  Girling,  of  Robbinsdale, 
Minn.,  is  the  head  of  a  company  which 
proposes  to  operate  an  automobile  passen- 
ger line  from  Minneapolis  to  Anoka  and 
intermediate   towns. 

The  Stickney  &  Poor  Spice  Company,  of 
Boston,  are  testing  several  makes  of  auto- 
mobile trucks  for  use  in  their  delivery  serv- 
ice in  Boston  and  vicinity,  and  between 
Boston  and  Providence,  if  found  practica- 
ble. 

Detroit  is  the  first  city  in  the  United 
States  to  receive  automobile  mail  service. 
Authority  has  come  from  Washington  for 
establishing  such  service  between  the  main 
post  office  and  Station  F  in  that  city.  Fortv 
minutes  is  the  period,  of  time  savf 
way  on  each  of  seven  trips  daily. 
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Automobile    Bills    in    New    York 
Legislature. 

Albany,  N.  Y. — Assembljrman  Cox  has 
introduced  an  act  "to  amend  Chapter  538 
of  the  laws  of  1904,  entitled,  *An  act  in  re- 
lation to  the  registration  and  identification 
of  motor  vehicles  and  the  use  of  the  public 
highways  by  such  vehicles,'  providing  for 
the  release  from  custody  and  furnishing 
of  bail  by  persons  charged  with  violation 
of  the  motor  vehicle  law."  The  only 
changes  from  Chapter  538  and  the  bills  of 
Senator  Saxe  and  Assemblyman  Stanley, 
which  if  passed  will  constitute  the  entire 
motor  vehicle  law,  are  in  the  provisions 
for  "a  bond  or  undertaking  executed  by  a 
fidelity  or  surety  company  organized  under 
the  laws  of  this  State  and  having  a  deposit 
of  at  least  $200,000  with  the  Superintend- 
ent of  Insurance  of  this  State,  said  bond 
or  undertaking  to  be  in  an  amount  not  ex- 
ceeding the  maximum  fine  for  the  offense 
with  which  the  owner  is  charged  and  to 
be  conditioned  for  the  owner's  apppearance 
in  answer  for  such  violation  at  such  time 
and  place  as  shall  then  be  indicated."  The 
requiring  of  this  bond  for  release  from 
custody  may  be  set  aside  provided  the  of- 
fender gives  his  personal  undertaking  to 
appear  in  answer  for  the  violation. 

Senator  L'Hommedieu  has  made  an  im- 
portant amendment  to  his  bill  providing 
for  the  imposition  of  a  State  tax  on  auto- 
mobiles. Every  owner  upon  registering  his 
machine  must  hereafter  state  the  weight; 
and  every  owner  who  shall  not  have  filed 
the  required  statement  specifying  the 
weight  before  June  i  of  this  year  must  file 
with  the  Secretary  of  State  "a  supple- 
mental statement  of  the  name  of  such 
owner,  the  registered  number  of  his  motor 
vehicle,  and  the  weight  thereof.  The 
weight  of  a  motor  vehicle  includes  the 
weight  of  the  tires,  lamps,  top  and  other 
equipment  ordinarily  used  therewith."  The 
tax,  instead  of  being  $1  per  horse  power, 
will  consist  of  50  cents  for  each  vehicle, 
"and  an  additional  50  cents  for  each  500 
pounds  or  major  fraction  thereof  in  the 
weight  of  such  vehicle  exceeding  500 
pounds." 

Assemblyman  Lee  has  introduced  a  meas- 
ure to  amend  the  same  chapter  "in  relation 
to  stopping  when  meeting  horses."  It  pro- 
vides for  the  reduction  of  speed  of  a  motor 
vehicle  by  its  operator  to  a  rate  not  greater 
than  six  miles  per  hour  when  within  twen- 
ty rods  of  a  horse,  horses  or  other  draught 
animals,  and  if  the  animal  or  animals  is 
restive  or  frightened,  the  coming  to  a  full 
stop,  unless  the  person  in  charge  of  the 
animal  shall  give  his  consent  to  the  oper- 
ator's not  stopping.  Stopping  when  meet- 
ing,  and  not  at  the   request  or  signal   by 
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putting  up  the  hand  from  the  person  in 
charge  of  the  horse,  whether  the  animal  be 
restive   or   not,    is    required. 

Senator  Malby  has  introduced  a  bill  ap- 
propriating $50,000  for  purposes  of  high- 
way improvement,  under  the  provisions  of 
Chapter  115  of  the  laws  of  1898  and  their 
amendments.  The  money  is  to  be  expended 
under  the  direction  of  State  Engineer  Van 
Alstyne. 


Advocate  Speed  of  30  Miles  an 
Hour. 

Boston,  Mass. — ^The  Committee  on 
Roads  and  Bridges  of  the  Massachusetts 
Legislature  on  February  28  gave  a  hearing 
on  the  bills  relating  to  the  changes  in  the 
automobile  speed  regulations.  The  bill  to 
increase  the  speed  limit  to  20  miles  an  hour 
came  in  for  the  most  defense  and  criticisnx 

J.  P.  Coughlin,  president  of  the  Worces- 
ter Automobile  Club,  said  that  police- 
men never  get  the  fast  drivers,  but  usually 
arrest  the  innocent  man  out  with  his  family 
for  a  drive.  He  believed  even  30  miles  an 
hour  would  be  a  safe  speed  on  a  good 
road,  and  he  did  not  regard  himself  as  in 
any  sense  reckless.  He  favored  imprison- 
ment for  reckless  drivers,  who  were  usually 
either  professional  chauffeurs  or  persons 
under  the  influence  of  liquor,  and  not  own- 
ers. 

Former  Senator  H.  E.  Fletcher  said  that 
the  present  15  miles  an  hour  law  was  not 
practicable,  as  the  constant  tempfation  is  to 
go  faster  than  that.  The  violator  finds  tha^ 
he  must  go  40  miles  an  hour  not  to  be 
caught,  when  he  would  be  content  with  a 
slower  speed  if  it  was  not  for  the  danger 
of  arrest.  He  further  believed  that  speed 
regulations  should  be  governed  by  the 
State  Highway  Commission,  so  that  they 
might  be  more  uniform.  Eight  miles  an 
hour  is  now  the  rate  in  one  place,  while  it. 
may  be  15  miles  in  another. 

Louis  R.  Spear  favored  imprisonment  for 
a  man  going  over  30  miles  an  hour. 

Daniel  F.  Gay,  a  lawyer,  of  Worcester, 
thought  that  automobilists  ought  to  use 
their  best  judgment  in  determining  a  safe 
speed  for  any  particular  locality.  It  all  de- 
pended on  the  surroundings,  he  thought. 

Selectman  Briggs,  of  Bourne;  A.  W. 
Kilham,  selectman,  of  Reading;  Selectman 
Preston,  of  Danvers,  and  Judge  J.  Albert 
Brackett  opposed  any  law  that  would  take 
away  from  towns  the  right  to  make  the 
speed  laws  within  their  limits. 


Want  Non- Resident  Scorchers 
Dealt  With. 

Trenton,  N.  J. — After  the  recent  hearing 
on  the  Frelinghuysen  bill,  the  Highway 
Protective  Association  recommended  the 
following  amendment  to  the  New  Jersey 
automobile  law: 

"Each  ownjer  having  a  residence  outside 
of  the  State  shall  file  with  the  Secretary  of 
State  a  duly  executed  instrument  consti- 
tuting the  Secretary  of  State  and  his  suc- 
cessors in  office  the  true  and  lawful  attor- 
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ney  upon  whom  all  original  process  in  lk 
action  or  legal  proceeding  against  .a: 
owner  may  be  served,  and  therein  i^i. 
agree  that  any  original  process  against  m 
owner  shall  be  of  the  same  force  and  c£« 
as  if  served  on  such  owner  within  tb 
State ;  the  service  of  such  process  shall  ^. 
made  by  leaving  a  copy  of  the  same  b  a 
office  of  the  Secretary  of  State  with  a  itr,- 
ice  fee  of  $2,  to  be  taxed  on  the  plaint  f 
costs  of  suit." 


Alleged    Infringement  of    PatenU 

Hartford,  Conn. — The  Electric  Veiia 
Company  have  recently  filed  suit  agaai 
the  Hartford  Rubber  Works  Company  f^r 
infringement,  by  their  manufacturing  i-al 
sale  of  the  so-called  Turner  tire.  Tbt 
Electric  Vehicle  Company  claim  that  th? 
solid  tires  which  have  become  well  kno^? 
under  the  name  of  Turner  were  really  tk 
result  of  ideas  developed  and  used  by  rh\ 
Automobile  Company,  who  had  the  sas 
pies  made  by  the  Rubber  Works.  Ik 
Vehicle  Company  also  state  that  they  hit, 
the  Fiske  patents  pending  which  were  v 
sued  in  February,  1904,  and  the  case  seer^cj 
to  them  such  a  clear  one  for  recognbx 
by  the  Rubber  Works  Company  that  D«t- 
tiations  to  that  end  continued  for  s^sh 
time,  which  accounts  for  the  comment 
ment  of  the  suit  only  at  a  recent  date 

On  the  other  hand,  the  Hartford  RuV 
ber  Works  Company  deny  that  there  is  an,. 
connection  between  the  invention  of  tt* 
Turner  tire  and  th6se  of  the  Fiske  palec: 
sued  on.  As  a  matter  of  fact  the  act: 
constructions  illustrated  in  the  Fiske  p^t 
ents  relate  solely  to  pneumatic  tires,  whit 
the  Turner  tire  has  never  been  made  n 
any  form  other  than  endless  solid  rubber 

Further,  the  Hartford  Rubber  Worki 
Company  allege  that  the  inventions  of  th' 
Fiske  patents  never  contemplated  the  ccn 
ering  of  a  construction  like  the  Turntf 
patent,  and  that  after  the  Turner  con- 
struction appeared  on  the  market  in  1900 
efforts  were  made  to  change  the  claims  ^: 
the  Fiske  patents  so  as  to  cover  constnK 
tions  which  were  never  in  the  mind  of  tV 
inventor;  this  being  evidenced  by  the  fa^l 
that  while  the  applications  for  the  Fisk; 
patents  were  filed  in  1899,  they  were  n« 
issued  until  1904,  while  the  Turner  tin 
was  on  the  market  in  1900,  and  the  pater f 
on  it  issued  in  1901. 

The  Electric  Vehicle  Company  also  con- 
trol the  auto  rights  for  the  Stirling  EllJ^* 
tire  patent,  which  they  claim  is  infringe! 
by  the  new  Hartford  Dunlop  tire.  It  is  un- 
derstood that  they  are  about  to  begin  sui 
to  enforce  these  rights.  The  Rubber 
Works  Company  claim  that  this  charge  ot 
infringement  is  more  absurd  than  the  other 


Utica,  N.  Y. — ^The  bankruptcy  proceed 
ings  against  the  Black  Diamond  Auto- 
mobile Company  of  this  city  have  been  dis- 
missed. 

Cleveland,  Ohio.— The  Royal  Motor  Cir 
Company  makes  a  counter  claim  of  $64x00 
loss,  by  reason  of  the  failure  of  the  Garford 
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*ompan.y  to  deliver  certain  parts  as  agreed. 
his  claim  is  in  answer  to  a  suit  of  the 
larford  Company  to  recover  $10,000  al- 
;ged  to  be  due  on  account 

Flint,  Mich. — A  petition  has  been  filed  by 
le  creditors  of  the  Auto  Brass  and  Alu- 
linum  Company,  of  this  city,  to  have  the 
5mpany  declared  bankrupt. 

Tacoma,  Wash. — The  International 
Irotherhood  of  Teamsters  has  filed  a  pror 
;st  with  the  city  council  against  granting 

franchise  to  operate  a  line  of  automobiles 
n  the  city  streets. 

Columbus,  Ohio. — Detectives  and  police- 
len  have  been  equipped  with  stop  watches, 
nd  automobilists  will  be  timed.  It  is  al- 
iged  that  the  8  mile  speed  limit  is  being 
onstantly  violated. 

Philadelphia. — In  the  case  of  the  suit 
•f  Stephen  De  Feher,  in  which  the  owners 
►f  the  Selden  rights  got  a  decree  and  in- 
unction, testimony  is  practically  completed 
tefore  the  Master  in  connection  with  the 
ecovery  of  damages  and  profits. 

Springfield,  Mass. — The  Springfield  Au- 
omobile  Club  was  represented  by  City  So- 
icitor  Beattie  at  the  legislative  hearing  on 
he  bill  to  have  automobile  fines  applied  to  ^ 
jood  roads  work,  who  urged  the  passage 
)f  the  bill. 

Knoxville,  Tenn. — ^J.  C.  Fain,  a  lawyer 
)f  this  city,  has  asked  the  city  council  to 
idopt  an  ordinance  requiring  all  automobiles 
ising  the  city  streets  to  be  equipped  with  a 
vater  tank  and  sprinkling  apparatus  to  lay 
he  clouds  of  dust  raised  by  the  machin^es. 

Boston.— The  Napier  Motor  Company 
las  been  granted  a  temporary  injtmction 
restraining  the  Machinists'  Union  from  pa- 
:roling  the  streets  near  the  factory  at 
famaica  Plain  or  interfering  in  any  man- 
ner with  employees  until  the  hearing,  March 
5  The  company  is  endeavoring  to  main- 
ain  the  principle  of  the  open  shop. 

Hartford,  Conn. — Robert  F.  Painter  and 
Harold  D.  Thomas  were  fined  last  week  for 
laving  no  number  plates  or  markers  on 
Jieir  machines.  They  were  testing  new 
:ars  which  were  likely  to  be  sold  in  a  few 
lays,  but  the  Connecticut  law  provides 
^vithout  qualification  that  numbers  must  be 
displayed  on  all  cars  using  the  roads  in 
^hat  State. 

Xew  York  City. — In  the  main  litigation 
under  the  Selden  patent,  the  rebuttal  testi- 
f^ony  is  being  taken  by  the  complainants 
at  the  offices  of  Redding,  Kiddle  &  Greeley, 
38  Park  row,  New  York  city,  and  is  being 
pushed  without  intermission,  it  being  the 
declared  object  of  the  complainants'  attor- 
neys to  bring  the  case  to  a  decision  at  the 
earliest  possible  date. 

Boston — The  Automobile  Owners'  Asso- 
ciation was  organized  here  March  i  for  the 
purpose  of  defending  its  members  in.  any 
court  in  the  State  for  alleged  violations  of 
the  automobile  laws.  The  only  expense  for 
such  defense  will  be  the  annual  dues.  Fred- 
^^^c  Tudor  was  chosen  president,  John  F. 
viraham  treasurer  and  Francis  Hurtubis, 
Jr..  counsel.  There  is  already  a  large  mem- 
bership. 


Philadelphia  Automobile  Show. 

The  fifth  annual  automobile  show  under 
the  auspices  of  the  Philadelphia  Automobile 
Trade  Association  was  held  at  the  National* 
Export  Exposition  Building,  February  24  to 
March  3.  The  attendance  through  the  week 
was  large,  and  considerable  business  was 
reported. 

Among  the  new  exhibitors  were  the  Key- 
stone Lubricating  Company,  of  Philadel- 
phia, who  showed  a  complete  line  of  lubri- 
cating greases.  William  Robinson  &  Sons 
Company,  of  Baltimore,  Md.,  exhibited  a 
complete  line  of  oils,  five  grades,  numbering 
from  one  to  five,  each  of  a  character  suit- 
able to  the  requirements  of  the  various  cars. 

Charles  Freihofer,  of  Philadelphia,  Pa., 
exhibited  a  wheel  of  steel,  which,  it  is 
claimed,  while  inexpensive  to  construct,  is 
practically  indestructible  and  of  relatively 
great  strength.  The  wheel  was  invented  by 
Wilhelm  Tilsner,  of  Philadelphia,  and  con- 
sists of  a  felly,  a  hub  made  in  a  number  of 
parts  and  spokes  connecting  the  hub  with 
the  felly.  The  spokes,  felly  and  the  various 
parts  of  the  hub  are  brazed  together.  In  the 
inner  part  of  the  hub  is  a  spindle,  threaded 
and  in  two  parts,  which  work  in  each  other, 
and  in  the  case  of  a  plain  bearing  act  di- 
rectly as  the  bearing  surface  of  the  hub,  or 
can  be  used  with  roller  or  ball  bearings. 
The  spokes  may  be  described  as  two  paral- 
lel metal  bars  united  by  a  web,  but  really 
being  in  one  piece.  The  felly  may  be  made 
and  shaped  according  to  the  kind  of  tire  to 
be  used.  The  wheel  is  designed  to  apply  tq 
all  classes  of  vehicles,  the  hub  being  covered 
with  two  wooden  rings  to  give  it  a  finished 
appearance,  but  which  are  dispensed  with 
upon  application  to  motor  vehicles. 

The  list  of  the  exhibitors  at  the  show  is 
as  follows:  Hamilton  Automobile  Com- 
pany, exhibiting  Corbin  and  Stoddard-Day- 
ton  cars;  the  Locomobile  Company  of 
America ;  White  Sewing  Machine  Company ; 
Titman,  Leeds  &  Co.,  exhibiting  Studebaker 
cars;  Ford  Motor  Company;  Dalsimer  Au- 
tomobile Company,  exhibiting  the  Ha3mes 
car ;  Martin  &  Hart,  exhibiting  Thomas  and 
Waltham-Orient  cars;  Paul  P.  Rippien, 
Prest-o-Lite  gas  tanks  and  accesso- 
ries; Motor  Shop,  Inc.,  exhibiting  Royal 
tourist  cars;  Reo  Motor  Car  Company; 
Pennsylvania    Electric    Vehicle    Company, 


exhibiting  Columbia  electric,  Columbia 
gasoline  and  Buick  cars;  Keystone  Mo- 
tor Car  Company,  exhibiting  Packard  and 
Autocar;  Foss-Hughes  Motor  Car  Com- 
pany, exhibiting  Pierce  cars,  Cadillac  cars 
and  Baker  electric  cars;  T.  B.  Jeffery  & 
Co.,  exhibiting  Rambler  cars;  the  Rainier 
Company;  Kelsey  Motor  Car  Company,  ex- 
hibiting Maxwell  cars;  St.  Louis  Motor 
Car  Company;  Napier  Motor  Car  Com- 
pany of  America;  Gawthrop  &  Wistar,  ex- 
hibiting Elmore  cars;  Winton  Motor  Car 
Company;  Knox  Auto  Company;  Diamond 
Motor  Car  Company,  exhibiting  Jackson 
and  Cleveland  cars;  H.  M.  Ambler,  exhib- 
iting Welch  cars;  F.  P.  Young,  exhibiting 
Glide  cars ;  Hartford  Suspension  Company ; 
Reading  Standard  Cycle  Manufacturing 
Company;  J.  L.  Gibney  &  Brother;  Iro- 
quois Iron  Works,  exhibiting  Iroquois 
trucks;  MacDonald  &  Campbell,  exhibiting 
automobile  clothing;  Rose  Manufacturing 
Company,  exhibiting  Neverout  lamps;  Mer- 
cedes Import  Company;  W.  W.  Taxis,  ex- 
hibiting automobile  parts;  Smith  &  Mabley, 
exhibiting  Panhard,  Simplex,  Renault  and 
Mercedes  cars ;  Brazier  Auto  Works,  exhib- 
iting Marmon  cars;  James  T.  Halsey,  ex- 
hibiting Halsey  motor  truck;  J.  H.  Mitchell, 
exhibiting  Mitchell  delivery  wagons;  N.  A. 
Petry,  exhibiting  Weed  chain  tire  grips; 
Puritan  Soap  Company;  Consolidated  Rub- 
ber Tire  Company;  Mors  Automobile  Com- 
pany ;  Haskins  &  Howell ;  Reid,  Haverstick 
&  Co.;  Voorhees  Rubber  Manufacturing 
Company,  exhibiting  cushion  tires;  J.  W. 
Jones,  exhibiting  Jones  speedometer;  Wm. 
C.  Robinson  &  Son  Company,  exhibiting 
lubricants;  Pennsylvania  Automobile  Sup- 
ply Company;  Pennsylvania  Rubber  Com- 
pany, exhibiting  tires;  Charles  W.  Miller, 
exhibiting  automobile  sundries;  J.  H.  Jol- 
ley  &  Co.,  exhibiting  automobile  parts; 
Keystone  Lubricating  Company;  Pennsyl- 
vania Petroleum  Company;  George  W. 
Nock  Company,  Inc.,  exhibiting  parts  and 
sundries;  E.  Teel  &  Co.,  exhibiting  auto- 
mobile tops  and  tire  covers ;  H.  A.  Conners, 
exhibiting  Samson  leather  tires;  Michelin 
Tire  Agenc}',  exhibiting  Michelin  tires; 
Hutchinson  electric  horn,  American  shock 
absorber.  Keystone  fire  extinguishers; 
Hyatt  Flexible  Roller  Bearing  Company; 
Keasbey  &  Mattison  Company,  exhibiting 
asbestos  auto  houses. 
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The  Governor  of  Utah  has  recently  pur- 
chased a  Rambler  surrey,  Type  3. 

The  Wayne  car  will  be  given  a  six  day 
non-stop  test  on  the  streets  of  New  York 
this  spring. 

The  factory  of  the  Gearless  Transmission 
Company  has  been  removed  from  Glens 
Falls,  N.  Y..  to  Rochester. 

An  automobile  show  will  be  held  at  Cin- 
cinnati next  summer  under  the  auspices  of 
the  Fall  Festival  Association. 

Jos.  Grossman  has  succeeded  E.  J.  Kuege- 
man  as  manager  of  the  National  Sales  Cor- 
poration of  256  Broadway.  New  York  city. 

The  Eagle  Automobile  Company,  of 
Rahway,  N.  J.,  have  purchased  property 
for  their  new  plant.  Construction  will  be- 
gin at  once. 

The  Ariel  Motor  Car  Company,  of  Bos- 
ton, has  leased  a  factory  at  Bridgeport, 
Conn.,  and  will  begin  the  manufacture  of 
cars  at  once. 

Coffman  &  Cherry,  of  Lincoln,  111.,  arc 
planning  to  organize  a  company  for  the 
manufacture  of  a  new  automobile  recently 
designed  by  them. 

Orey  Jansen,  pf  Davenport,  la.,  has  or- 
ganized the  Iowa  Vulcanizing  and  Tire 
Company,  to  be  operated  in  connection  with 
the  Davenport  Automobile  Company. 

Baltimore  chauffeurs  have  organized  with 
the  following  officers :  A.  F.  Wagner,  presi- 
dent; Clyde  Lane,  vice  president;  J.  Cro- 
mer, secretary,  and  C.  Burrows,  treasurer. 

Thomas  B.  Jeffery  &  Co.,  Kenosha,  Wis., 
have  been  awarded  $50,508  land  damages 
on  account  of  the  building  of  the  Chicago 
and  Milwaukee  Railroad  through  its  prop- 
erty. 

The  Mercedes  Import  Coinpany,  of  New 
York,  are  about  to  establish  a  branch  in 
Boston,  with  Mr.  Stillman,  formerly  of  the 
Pope  Manufacturing  Company,  as  resident 
manager. 

The  Tiniken  Roller  Bearing  Axle  Com- 
pany, Canton,  Ohio,  have  recently  placed 
contracts  for  machinery  and  buildings 
which  will  double  the  present  capacity  of 
their  plant. 

The  Mora  Motor  Car  Company,  which 
recently  moved  from  Rochester,  N.  Y.,  to 
Newark,  N.  Y.,  are  installing  their  ma- 
chinery, and  expect  to  make  their  first  ship- 
ment by  April  15. 

The  Columbus  (Ohio)  Automobile  Deal- 
ers' Association,  at  a  meeting  Saturday 
night,  definitely  decided  not  to  hold  an  auto- 
mobile show  this  year,  owing  to  the  fact 
that  the  season  is  so  far  advanced. 

Brock  &  Smith,  Atlantic  Building,  Wash- 
ington, D.  C,  are  making  a  compilation  of 
all  patents  relating  to  two  cycle  engines, 
to  be  arranged  in  twelve  portfolio  volumes. 
The  first  portfolio,  entitled  "Crank  Case 
Compression — Two    Cycle    Engines,"    and 


containing    thirty-four    patents,    has    been 
completed. 

Theodore  Jonas,  president  of  the  Jonas 
Automobile  Company,  of  Milwaukee,  is 
dead. 

The  Salisbury  Wheel  and  Manufacturing 
Company,  of  Jamestown,  N.  Y.,  has  voted 
to  increase  its  capital  stock  from  $50,000 
to  $too,ooo.  A  large  addition  to  the  plant 
will  be  built  the  coming  spring. 

The  Columbus  Automobile  Company, 
Columbus,  Ohio,  have  offered  to  move 
their  plant  to  Zanesvillc  if  the  business  men 
of  that  town  will  subscribe  $125,000.  Fifty 
thousand  dollars  has  been  pledged  already. 

The  Elektron  Mfg.  Company,  Springfield, 
Mass.,  have  secured  the  American  rights 
for  the  Sultan  car,  a  four  cylinder  French 
machine  made  in  sizes  from  12  to  60  horse 
power.  It  will  soon  be  placed  on  the 
American  market 

Sidney  S.  Gorham,  of  Chicago,  the  new 
secretary  of  the  American  Automobile  As- 
sociation, took  charge  of  the  headquarters 
in  the  Spalding  Building,  31  West  Forty- 
second  street.  New  York,  March  i,  suc- 
ceeding A.  G.  Batcheldcr. 

The  White  Sewing  Machine  Company 
have  bought  the  building  205-209  West  End 
avenue.  New  York  city.  The  structure  is 
six  stories  high,  and  will  be  used  as  a  re- 
pair shop  and  for  storing  cars.  The  pres- 
ent showrooms  will  be  retained. 

Kansas  City  professional  chauffeurs  have 
organized  for  the  purpose  of  compelling 
dealers  to  allow  them  the  customary  5  per 
cent  commission  on  all  automobile  acces- 
sories purchased  by  them.  Some  of  the 
dealers  regard  this  move  as  a  holdup  game. 

A.  S.  Levino,  formerly  advertising  man- 
ager of  the  Maxwell-Briscoe  Motor  Com- 
pany, of  Tarrytown,  N.  Y.,  has  been  made 
supervisor  of  the  central  district,  includ- 
ing western  New  York,  Pennsylvania  and 
West  Virginia,  and  will  have  chaVge  of  all 
agents  in  that  territory. 

The  recently  incorporated  York  Motor 
Car  Company,  York,  Pa.,  is  the  successor 
of  the  York  Automobile  Company.  The 
officers  are  S.  E.  Baily,  of  York,  presi- 
dent; J.  C.  Schutte,  of  Lancaster,  vice  pres- 
ident; George  W.  Ryan,  secretary  and 
treasurer,  and  James  A.  Kline,  general 
manager.  The  capital  stock  is  $100,000.  of 
which  $50,000  is  paid  in. 

Thos.  B.  Jeffery  &  Co.,  of  Kenosha,  Wis., 
report  that  they  have  recently  made  what 
they  believe  was  the  largest  individual  ship- 
ment of  automobiles  on  record.  A  train  of 
seventeen  cars  containing  fifty-two  surreys, 
Type  I ;  thirteen  surreys,  Type  3,  and  .one 
surrey.  Type  2,  left  Kenosha  for  San  Fran- 
cisco on  February  25,  consigned  to  the  San 
Francisco  office. 

Charles  B.  Wilson,  who  has  been  general 
superintendent  of  the  Detroit  and  Lansing 
factories  of  the  Olds  Motor  Works  for 
several  years,  has  resigned  to  accept  the  ' 
management  of  the  New  Ferro  Machine 
and  Foundry  Company,  formerly  the  Hoff- 
man Hinge  and  Foimdry  Company,  at 
Geveland,  Ohio.    They  have  been  produc- 


ing automobile  and  marine  engine  casting' 
for  several  years  past,  and  are  now  goiL| 
into  the  manufacture  of  marine  engine  anl 
automobile  parts  on  a  larger  scale.  Ther 
have  recently  put  up  and  equipped  a  boiiii- 
ing  to  be  fitted  entirely  as  a  machine  sbctii 
250  feet  long  by  100  feet  wide,  which  15 
thoroughly  equipped  with  automatic  ma 
chinery  for  the  rapid  production  of  motvr 
parts. 

W.  F.  Smith,  of  Philadelphia,  rcaxil.. 
submitted  his  Rambler  car  to  a  non-st(^ 
1,000  mile  test  under  the  worst  possible  con- 
ditions. The  course  lay  through  the  hil!/ 
section  around  Ogontz,  and  the  roads  were 
in  a  bad  condition  from  rain.  The  tes:. 
we  are  informed,  proved  entirely  success- 
ful, and  the  car  was  then  run  to  Ham- 
burg and  back  without  stopping  the  motor 


Agency  and  Garage  Notes. 

Walter  B.  Johnson  has  taken  the  agencr 
for  the  Buick  automobile  at  Essex  Junc- 
tion, Vt. 

The  Holyoke  Automobile  Garage,  Hol- 
yoke,  Mass.,  has  taken  the  agency  for  ths 
Reo  cars. 

M.  M.  Hartz  has  opened  a  new  gangt 
at  Twenty-third  and  Spring  Garden  strwts, 
Philadelphia. 

Graham  &  Goodman,  Inc.,  have  openei 
a  new  garage  at  51  West  Ninety-thi:-! 
street.  New  York  city. 

The  Auto  Rapid  Transit  Company,  cf 
La  Crosse,  Wis.,  has  leased  a  building 
which  will  be  remodeled  for  a  garage. 

The  Standard  Motor  Company,  of  Utica, 
N.  Y.,  will  handle  the  Stoddard-Daytoc 
cars,  and  is  planning  to  largely  increase  the 
size  of  its  garage. 

The  Reliance  cars  are  hereafter  to  be 
found  in  Boston  at  the  establishment  0!  th< 
Baker-Cormerais  Motor  Company,  on  ili^- 
sachusetts  avenue. 

Carl  N.  Richardson,  of  Athol,  Mass.,  hij 
purchased  a  half  interest  in  the  garage  'J 
Greenfield.  The  floor  space  of  the  bundl- 
ing  is   being   doubled. 

Dr.  R.  H.  Rohrer  and  George  C  Eppl^ 
man,  of  Altoona,  Pa.,  will  erect  a  garaj^ 
and  repair  *shop  for  the  Altoona  Motor 
Company  the  coming  spring. 

The  Sid.  Black  Automobile  Company,  of 
Cincinnati,  Ohio,  have  leased  a  building  at 
705  Chestnut  street,  Chattanooga,  Tcniu 
where  they  will  handle  the  Thomas,  Frank- 
lin, Buick  and  Olds  cars. 

The  Maxwell-Briscoe-McLeod  Company, 
of  Detroit,  have  opened  the  following  agen- 
cies in  Ohio  for  the  Maxwell  car:  Atoci 
Silcott,  Mt  Vernon;  House  &  Hcrmaa. 
Bridgeport;  J.  M.  Ginter,  Wooster,  Ohio; 
C.  T.  Gaither,  Youngstown,  and  the  White 
Auto  Company,  of  Columbus. 

The  newly  incorporated  Electric  Auto- 
mobile Company,  of  Savaimah,  Ga.,  have 
located  their  offices  and  garage  in  a  nef 
building  having  12,000  square  feet  floor 
space.  They  have  purchased  the  clectnc 
vehicle  business  of  the  Electric  Supp'y 
Company,  of  that  city,  and  will  handle  the 
Pope-Waverley  electrics.  ' 
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A  roAd  record— a  weather  record 

Mr.  G.  W.  Coffin,  president  of  the  Coffin  Packing  O  Provision  Co.,  Denver,  Colo., 
drove  his  Winton  Model  K,  carrying  five  passengers,  from  Denver  to  Colorado  Springs,  on 
February  22,  in  2  hours  39  minutes,  breaking  all  previous  records. 

Mr.  Ernest  A.  Jackson,  of  St.  Paul,  Minn.,  writes :  "I  have  been  driving  my  Winton 
Model  K  since  December  26,  in  temperature  ranging  from  50  above  zero  to  20  below  zero, 
and  it  has  given  perfect  satisfaction  under  all  conditison.  I  do  not  hesitate  to  recommend 
the  Winton  Model  K  to  any  prospective  buyer  of  a  1906  automobile." 

Neither  bad  roads,  nor  hills,  nor  cold  weather,  nor  heavy  loads  can  defeat  the  success 
of  the  Winton  Model  K.  It  is  made  right.  Just  compare  this  $2,500  car  with  any  car  on 
the  market  selling  at  $3,500  or  more. 

Pull  information  can  be  obtained  at  Winton  branches  in  New  York,  Chicago,  Boiton,  Philadelphia  and  London, 
Bt  MTinton  sales  a^endes  in  all  important  places,  or  by  writing  for  **  The  Motor  Car  Dissected  "  to 

"Pre    WINTON    MOTOR    CARRIAGE    CO. 

Member  A.  L.  A.  M.  CLEVELAND,  OHIO,   U.  S.  A. 
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The  Matheson  Company  <>*  New  York,  1619  Broadway. 

Complete  Catalogue  mailed  on  request.  The  new  Matheson  factory  is  one  of  the  largest  and  most  modem  automobile  plants  ia  the  vd 
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Taxing  Automobiles. 

By  X.  P.  HuDDY. 
»  power  to  tax  is  the  power  to  de- 
said  Chief  Justice  Marshall,  of  the 
States  Supreme  Court,  in  the  early 
of  that  tribunaFs  existence.  This 
ition  by  that  most  learned  and  dis- 
hed jurist  has  been  quoted  with  ap- 
time  after  time,  and  again  and  again 
highest  court  of  the  land  and  by  the 
tribunals  of  last  resort,  in  support 
I  State's  power  to  tax  particular 
s. 

f  Justice  Marshall's  declaration  is 
f.  It  is  the  law  which  applies  to  all 
,  including  automobiles,  from  which 
ate  chooses  to  demand  contribution 
J  support  of  the  Government, 
power  of  taxation,  however,  is  sub- 
certain  limitations,  and  the  declara- 
Chief  Justice  Marshall  is  taken  and 
tood  to  mean  that  the  power  to  tax 
power  to  destroy  only  where  the 
to  tax  a  particular  object  exists, 
the  State  possesses  no  power  to  tax 
icct  at  all,  or  where  the  State  may 
lie  authority  to  tax  it,  but  imposes 
rden  in  an  improper  or  imconstitu- 
manner,  the  authority  to  tax  under 
cumstances  does  not  exist,  and  the 
expressed  by  Chief  Justice  Marshall 
)t  apply. 

State's  taxing  power  exercised  in 
ing  motor  vehicles  to  payment  of 
;  can  constitute  a  powerful  weapon, 
a  matter  which  could  be  used  detri- 
\y  to  automobiling  if  controlled  by 
mtagonistic  to  the  motor  car.  This 
commands  the  serious  attention  of 
raiobilists. 

often  where  the  State  possessed  no 
ty  to  otherwise  regulate  a  matter  in 
cular  way  it  has  accomplished  the 
>urpose  through  the  means  of  taxa-i 
For  example,  the  business  of  dealing 
mg  stamps  has  been  repeatedly  held 
lawful  and  beyond  the  prohibitory 
of  the  law-making  authorities,  but 
islatures  of  some  of  the  States  have 
y  accomplished  the  annihilation  and 
sion  of  such  enterprises  through  the 
ul  implement  of  taxation,  putting 
actical  operation  its  authority  to  de- 
y  taxing  the  subject  to  death, 
ourse,  there  are  certain  limits,  as 
ifore,  to  the  State's  taxing  power 
\Tt  prescribed  by  both  the  State  con- 
ns and  the  Constitution  of  the 
States;  but  giving  due  consideration 
e  constitutional  restrictions,  we  can- 
)id  the  seriousness  of  the  fact  that 
lie  rightfully  possesses  great  power 
matter  of  taxing  motor  vehicles, 
may  be  oppressively  used  if  the 
s  allowed  to  be  manipulated  by  anti- 
bile  influences. 

bona  fide  imposition  of  fair  and  just 
it  is  believed,  is  not  seriously  op- 
•y  motorists,  especially  if  the  revenue 
ibstantial  part  of  it  is  to  be  devoted 
betterment  of  the  public  streets  and 
ys.  as  is  provided  by  the  recent  act 


introduced  in  the  Senate  of  the  State  of 
New  York,  one  of  the  first  of  its  kind  in 
this  country.  Its  provisions,  scope  and  ef- 
fect are  of  great  interest,  especially  in  con- 
sidering the  fact  that  similar  acts  may  be 
introduced  in  the  legislatures  of  other 
States. 

Let  us  consider  the  merits  of  this  con- 
templated legislation. 

The  proposed  law  provides: 

"An  annual  State  tax  of  one  dollar  per 
horse  power  is  hereby  imposed  upon  every 
motor  vehicle  [,]  except  motor  cycles  [,] 
owned  by  a  resident  of  this  State  except  a 
motor  vehicle  owned  by  the  manufacturer 
thereof,  or  by  one  whose  principal  business 
is  that  of  a  dealer  in  motor  vehicles,  but 
this  exception  shall  not  apply  to  a  motor 
vehicle  in  the  usual  personal  use  of  such 
manufacturer  or  dealer;  nor  shall  the  tax 
be  imposed  on  motor  vehicles  constructed, 
owned  and  used  for  the  transportation  of 
goods,  wares  or  merchandise.  The  tax 
shall  accrue  and  be  based  upon  the  owner- 
ship of  such  vehicle  on  June  first  of  each 
year." 

The  matter  above  quoted  is  taken  liter- 
ally, including  the  punctuation,  from  the 
bill  which  was  ordered  to  be  printed  after 
the  law  had  been  twice  read.  The  bill  is 
now  in  the  hands  of  the  Committee  on  Tax- 
ation and  Retrenchment  What  will  be  the 
fate  of  this  law  it  may  not  be  possible  to 
predict  at  this  time,  but  a  searching  exam- 
ination of  the  provisions  of  the  proposed 
enactment  is  in  order. 

Aside  from  the  ambiguity  of  the  provi- 
sion of  the  act  above  set  forth  caused  by 
a  total  failure  to  punctuate  where  the 
writer  has  supplied  the  omissions  as  indi- 
cated by  the  brackets,  there  exists  a  less 
formal  defect  which  affords  a  loophole 
through  which  the  whole  operation  of  the 
law  could  be  avoided  and  rendered  worth- 
less. 

The  tax  is  imposed,  it  will  be  particularly 
noticed,  "upon  every  motor  vehicle  [,]  ex- 
cept motor  cycles  [,]  owned  by  a  resident 
of  the  State  of  New  York.  Two  things 
must  concur  to  authorize  the  assessment 
and  collection  of  the  tax  in  every  case; 
namely,  there  must  be  ownership  of  the 
automobile  (excepting  where  there  is  a 
conditional  sale)  and  the  owner  must  be  a 
resident.  Residence  and  ownership  must 
go  together  in  order  to  subject  a  party  to 
the  tax  under  the  proposed  law  as  it  is 
framed. 

That  the  provision  of  this  act  taxing  resi- 
dent owners  may  be  dodged  and  rendered 
inoperative  is  a  matter  easily  seen.  All 
that  one  would  have  to  do  in  order  to 
avoid  the  tax  would  be  to  have  the  title 
of  the  automobile  transferred  to  a  non- 
resident party,  either  a  corporation  or  an 
individual.  This  situation  is  not  covered 
by  the  proposed  enactment  It  would  be 
an  easy  matter,  however,  to  make  it  impos- 
sible to  avoid  the  tax  in  the  manner 
suggested. 

The  basis  of  assessing  this  tax  is  accord- 
ing to  the  horse  power  of  the  automobile 


and  it  is  not  graduated  according  to  the 
value  of  the  vehicle.  This  will  make  the 
tax  somewhat  unequal,  since  all  vehicles  of 
the  same  horse  power  are  not  uniformly  of 
the  same  value.  This  manner  of  comput- 
ing a  tax  on  automobiles  could  not  exist 
in  many  jurisdictions.  In  a  great  many 
States  of  the  Union  there  are  constitutional 
provisions  requiring  property  taxation  to  be 
by  valuation.  These  constitutional  provi- 
sions are  mandatory  and  legislative  subter- 
fuge cannot  evade  them.  Any  substitution 
in  lieu  of  valuation  will  render  the  tax 
void. 

Where  these  constitutional  provisions 
exist  the  Legislature  is  without  authority 
to  adopt  arbitrary  rules  for  the  estimation 
of  values,  such  as  that  of  taxing  automo- 
biles according  to  horse  power,  nor  can  any 
arbitrary  values  be  attached  to  property. 
The  grading  of  the  tax  must  be  on  an  ad 
valorem  basis. 

Aside  from  the  matters  already  consid- 
ered, there  are  other  features  of  the  pro- 
posed New  York  law  which  will  be  apt  to 
cause  trouble.  The  provision  enacting  that 
an  unpaid  tax  shall  become  a  lien  upon  the 
automobile  will  render  it  necessary  for  the 
purchaser  of  an  automobile  from  another 
individual  owner  to  see  that  there  are  no 
tax  liens  against  the  vehicle  which  may 
defeat  his  title.  This  may  eventually  re- 
quire the  searching  of  records  similar  to 
the  course  pursued  in  land  matters  in  order 
to  know  whether  a  good  title  can  be  had. 
The  extent  of  the  complications  and  diffi- 
culties which  the  tax  lien  may  cause  is 
beyond  prophecy.  That  there  will  be 
trouble  is  apparent 

Another  and  probably  the  most  objec- 
tionable feature  of  the  whole  act  is  the  pro- 
vision which  enacts: 

"If  such  tax  is  not  paid  within  sixty  days 
after  the  same  accrues  as  required  by  this 
act  the  owner  of  such  a  motor  vehicle,  not- 
withstanding his  registration  under  this  act, 
shall  forfeit  all  rights  thereby,  and  shall  be 
subject  to  the  same  penalties  and  liabilities, 
civil  and  criminal,  for  operating  such  vehi- 
cle upon  the  public  highways,  as  if  such 
vehicle  were  not  registered." 

This  provision  prohibits  the  motorist 
from  driving  on  the  public  highways  if  he 
does  not  pay  the  tax.  In  other  words, 
that  which  is  supposed  to  be  a  property  tax 
in  the  first  instance  is  converted  into  a 
privilege  tax.  The  automobilist  is  virtually 
required  to  pay  $1  per  horse  power  for  the 
privilege  of  operating  his  vehicle  on  the 
public  avenues  of  travel.  He  is  placed  in 
the  same  condition  as  an  unregistered 
owner. 

Without  further  comment  it  would  seem 
that  objections  sufficient  in  number  have 
been  found  to  require  a  new  bill  to  be 
framed  if  automobiles  are  to  be  taxed. 


Energetic  opposition  to  the  now  pending 
German  automobile  tax  bill  is  being  made 
by  the  industry.  A  hearing  was  granted  to 
a  delegation  of  the  Automobile  Manufac- 
turers' Association  on  February  7. 
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Production  and  Properties  of 
Acetylene  Gas. 

By  T.  H.  Reardon. 

Acetylene  is  a  pure  hydrocarbon  gas,  rep- 
resented by  the  chemical  formula  C3H1. 
Acetylene  contains  a  very  high  percentage 
of  carbon t  its  composition  by  weight  being 
92,3  per  cenL  carbon  and  y.y  per  cent  hy- 
drogen. The  gas  is  colorless  and  the  com- 
mercial article  has  a  strong  odor  suggestive 
of  garlic.  This  odor  is  mainly  due  to  the 
presence  of  small  quantities  of  impurities. 
When  the  gas  is  perfectly  pure  there  is 
only  a  very  slight  and  by  no  means  dis- 
agreeable ethereal  smell. 

Acetylene  is  quite  soluble  in  water.  At 
60^  Fahr.  12  cubic  feet  of  water  will  absorb 
abotit  13  cubic  feet  of  acetylene.  The  spe- 
cific gravity  is  .910,  air  being  taken  as  imity. 
In  burning  i  cubic  foot  of  acetylene  1,685 
lieat  units  arc  developed.  The  light  pro- 
duced by  burning  acetylene  is  of  a  very 
superior  character.  It  is  a  clear,  white 
^ight,  very  similar  to  sunlight,  and  all  sub- 
stances show  their  true  colors  when  illumi- 
nated by  it  The  candle  power  is  about  240 
for  a  consumption  of  5  cubic  feet  per  hour 
under  favorable  conditions,  but  it  should 
be  noted  that  it  is  impossible  to  get  satis- 
factory results  from  a  flame  giving  more 
than  so  candle  power.  Acetylene  is  usually 
burned  In  one-half  foot  burners,  each 
flame  yielding  about  20  candle  power.  Sev- 
eral such  burners  may  be  grouped  to- 
gether to  yield  any  desired  amoimt  of 
light. 

The  impurities  in  acetylene  that  are  most 
objectionable  are  phosphorus  and  sulphur, 
present  in  the  form  of  hydrogen  phosphide 
and  hydrogen  sulphide,  and  are  derived 
from  the  impurities  in  the  lime  and  coke 
from  wliich  the  calcium  carbide  is  manu- 
factured. Acetylene  bums  with  almost 
perfect  combustion  and  no  odor  is  per- 
ceptible from  the  burner. 

PHYSICAL    PROPERTIES. 

In  the  production  of  acetylene  a  large 
amount  of  heat  is  generated.  This  heat 
may  be  localized  so  as  to  be  harmful  to  the 
acetylene  produced,  or  it  may  be  diffused 
and  unobjectionable,  depending  on  the  man- 
ner in  tvhich  the  water  and  carbide  are 
brought  together.  If  water  is  allowed  to 
drip  Slowly  on  a  mass  of  carbide  local  over- 
heating wjll  occur  and  other  hydrocarbons 
of  an  oily  nature  and  of  an  easily  liquefi- 
able  character  will  be  formed,  due  to  sec- 
ondary reactions  and  partial  decomposition 
of  the  acetylene  by  heat.  This  peculiar 
reaction  in  chemical  language  is  termed 
pol>ineriz^tion.  It  implies  a  change  in  the 
physical  character  of  a  compound  whereby 
a  new  comitound  is  formed  having  exactly 
the  same  totnposition  as  the  compound  it 
was  formed  from,  but  being  entirely  differ- 
ent in  appearance  and  properties.  Thus  in 
the  laboratory,  by  the  agency  of  heat  alone, 
acetylene,  CaHa,  can  be  converted  into  ben- 
zene, Clln,  whicli  shows  that  a  kind  of 
|Conden&atir'ii  occurs,  three  molecules  of 
^^^Icne  combining  together  to  form  one 


molecule  of  benzene,  the  relative  propor- 
tion of  carbon  and  hydrogen  being  the 
same  in  both  compounds.  While  acetylene 
is  a  difficultly  liquefiable  gas,  benzene  is  a 
liquid  at  ordinary  temperatures.  The 
reader  should  note  that  the  term  benzene 
(or  benzine)  is  applied  to  two  products 
that  are  very  different  in  their  properties 
(boiling  and  freezing  points).  The  article 
referred  to  above  is  obtained  in  the  distilla- 
tion of  coal  tar,  the  other  and  the  more 
commonly  known  article  is  obtained  in  the 
distillation  of  crude  petroletmi  and  is  close- 
ly allied  to  gasoline.  In  addition  to  the 
evil  effects  of  overheating  the  gas  during 
its  production,  the  heated  carbide  will  give 
off  lime  dust,  which,  being  very  finely  di- 
vided, will  rise  with  the  evolved  gas,  and, 
being  carried  forward,  will  tend  to  clog 
the  burners  and  even  larger  passages.  This 
evil  can  be  overcome  in  a  measure  by  caus- 
ing the  gas  to  pass  through  filters  of  cot- 
ton wool. 

Where  the  carbide  feed  method  is  used 
the  carbide  is  in  a  finely  granulated  condi- 
tion and  it  is  automatically  dropped  into 
a  relatively  large  quantity  of  water.  All 
the  gas  is  evolved  at  once,  all  the  heat  i% 
absorbed  and  the  gas  is  washed  and  cooled 
at  the  same  time. 

COMPRESSED  AND  LIQUID  ACETYLENE. 

Acetylene  is  an  endothermic  compound, 
that  is  to  say,  heat  is  absorbed  in  its  pro- 
duction and  given  off  when  it  is  decom- 
posed. If  acetylene  is  compressed  to  150 
pounds  per  square  inch  and  highly  heated  it 
may  decompose  with  explosive  violence. 
The  use  of  liquid  acetylene  is  dangerous 
and  is  not  advisable  under  any  circum- 
stances. It  requires  a  pressure  of  about 
1,000  pounds  per  square  inch  to  keep  acety- 
lene in  the  liquid  condition.  If  acetylene 
is  unmixed  with  air  and  is  highly  heated  at 
ordinary  pressure  it  will  not  explode,  but 
will  simply  decompose  into  other  hydro- 
carbons, such  as  benzene,  methane,  etc 

Acetylene,  in  common  with  all  other  com- 
bustible gases,  is  explosive  when  mixed 
with  air  in  certain  proportions.  One  vol- 
ume of  acetylene  mixed  with  12.5  volumes 
of  air  will  produce  perfect  combustion  and 
most  violent  explosion.  The  igniting  tem- 
perature  of  acetylene  is  comparatively  low. 
While  coal  gas  ignites  at  about  1,100® 
Fahr.,  acetylene  ignites  at  about  900**  Fahr. 
It  may  therefore  be  ignited  by  a  cigar  or 
a  cigarette.  It  will  be  seen  from  the  fore- 
going statement  that  acetylene  must  be 
handled  with  great  care,  but  it  has  such 
a  characteristic  odor  that  one  part  of  acety- 
lene in  10,000  parts  of  air  can  be  readily 
detected,  and  leaks  can  be  repaired  before 
there  is  the  slightest  danger  of  an  explo- 
sion. 

DANGERS  OF  ACETYLENE. 

It  is  very  dangerous,  however,  to  look 
for  leaks  with  an  open  flame  light  of  any 
kind.  Here  the  writer  would  like  to  make 
a  particularly  valuable  suggestion  to  those 
who  are  liable  to  be  making  investigations 
in  the  immediate  vicinity  of  gas  or  gaso- 


line  leaks,   namely,    that   t 
electric  lamp,  used  with  pre 
is  absolutely  safe  for  this 
The  lamp  should  have  a  wii 
tect  its  glass  bulb,  for  if 
fail   the   incandescent    filazz 
long  enough  to  cause   an 
lamp  should  have  a  well  ms 
moving  tightly  enough   so 
main  where  it  is  placed;  I 
be     lit     before     approach) 
of    danger    and    it    should 
guished   until   well    away 
point    A   spark  is   liable 
either  in  making  or  breakii 
while    the    spark    has    its 
sphere  of  usefulness,  the  l« 
the  gasoline  tank   are    not 
its    province.    One     of     tl 
searchlights  could  be   sligt 
as  to  fulfill  ideal  conditioi 
of  work. 

With  properly  installed 
properly  constructed  and  p 
there  is  absolutely  no  dai: 
duction  of  acetylene  in  the 
suitable  parts  of  residenci 
apparatus  is  handled  by  a 
been  properly  instructed, 
good  judgment  and  com 
used.  This  may  be  infern 
that  insurance  fire  unden 
objection  to  the  installatio 
generators  that  have  been 
proved  by  their  experts. 

The  foregoing  remarks, 
to  stationary  installations, 
reality  pertinent  to  the  sut 
lighting  in  its  restricted  u: 
to  auto  vehicles;  but  in  tw 
autoist  is  so  much  pleased 
excellence  of  the  acetylci 
will  be  led  to  wish  for  S4 
good  in  his  home,  and,  re; 
standpoint,  the  digression  1 
Calcium  carbide  costs  ab 
pound  in  small  lots.  The 
figure  to  buy  a  100  pound 
not  represent  a  very  largi 
so  doing  he  will  comer  5<: 
that  ordinarily  goes  to  tin 

As  I  pound  of  carbide 
least  4.5  cubic  feet  of  g; 
be  a  little  less  than  i  cent 
the  cost,  therefore,  for  ca< 
half  foot  burner  will  be  c 
hour  for  20  candle  power 
gas  at  $1.50  per  1,000  cubic 
quarters  of  a  cent  per  hour 
burning  5  cubic  feet  per 
usually  gives  20  candle  po 
sumption  of  5  cubic  feet  p 
used  with  Welsbach  bume: 
70  candle  power,  with  a  coi 
cubic  feet  per  hour,  costin: 
per  hour. 

ACETYLENE     Bli: 

Ordinary  gas  tips  cannc 
acetylene,  because  the  acet? 
an  ordinary  gas  tip  does  t 
air  for  perfect  combostn 
quently  smokes;  moreover. 
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s  so  hot  that  the  acetylene  is  polymer- 
or  decomposed,  by  the  heat  before  it 
imed.  and  in  consequence  the  candle 
r  is  lowered  and  the  burner  becomes 
rd  with  soot  and  carbon  that  are 
m  out  during  the  polymerization  of 
cetylenc.  Acetylene  burners  are  made 
e  form  of  a  Y.  The  small  jets,  one 
each  branch  of  the  Y,  impinge  upon 
other  and  form  a  flat  flame  at  right 
i  to  a  line  joining  both  jets.  A  num- 
f  small  holes  are  arranged  concen- 
y  about  the  base  of  each  jet  to  facili- 
he  admission  of  air  which  is  drawn 
1  mingles  with  the  gas,  thus  giving  a 
n  cflfect  to  the  flame  and  insuring 
less  combustion. 

SMOKE  AND   SMELL. 

ylene  flames  when  turned  down  lose 

unsen  effect   and  even  though  they 

t  smoke,  still   the  combustion  is  very 

ect  and  carbon  will  be  deposited  and 

mcrs  will  clog.    There  are  burners 

d  with  a  small  needle  valve  regulat* 

:h  jet,  and  they  can  be  regulated  to 

I  small   quantity   of   acetylene    in   a 

ly  satisfactory  maiaier. 

ito  vehicles  in  many  cases  it  is  cus- 

when  the  light  is  no  longer  needed 

off  the  water  supply  and  allow  the 

burn  until  the  lights  go  out.    This 

to  avoid  the  odor  of  acetylene  that 

result  from  the  escaping  gas  if  the 

were   blown    out    Of    course,    the 

•n  of  acetylene  will  continue  until 

iture  in  the  carbide  has  been  taken 

the  flames  will  become  smaller  and" 

until  they  go  out    This  does  away 

;  odor  of  gas,  but  we  have  as  an- 

fi\  the  small  flame  with  imperfect 

ion,  the   deposition  of  carbon  and 

ging  up  of  burners,  this  last  effect 

e  most  annoying  of  all. 

IN  WELSBACH   LAMPS. 

tsc  of  acetylene  in  lamps  of  the 
h  type  has  been  attempted  and  such 
je  on  the  market.  The  highest 
'  with  acetylene  used  in  connection 
ilsbach  mantles  is  90  candle  power 
c  foot,  which  is  about  twice  the 
m  an  open  flame  using  the  same 
of  gas.  Furthermore,  it  has  been 
at  the  intense  heat  of  the  acety- 
»c  is  very  trying  on  the  mantles, 
«tylene  is  to  be  used  in  Welsbach 
?ry  trace  of  phosphuretted  hydro- 
be  removed  from  the  gas,  other- 
■sphates  of  the  earths  of  which 
les  are  composed  will  be  formed 
rited  on  the  mantles,  and,  as  these 
b  are  easily  fusible,  the  mantles 
:  jstroyed. 

:    ry  the  amount  of  water  required 
itely  evolve  the  acetylene  from  a 
carbide  is  .56  pound,  or  a  little 
.'    -half    pint    but    in    practice    f re- 
gallon  of  water    is    used    to    a 
-  carbide. 

;     EXPLOSIVE    ACETYLIDES. 

tcetylene  gas  is  led  into  an  am- 
'_,  solution  of  copper,  silver  and 
,    r  metals,  a  precipitate  of  the  par- 


ticular metal  is  thrown  down  as  an  acety- 
lide  of  the  metal.  The  compound  so 
formed  is  very  closely  allied  to  the  ful- 
minates and  possesses  the  same  explosive 
properties  as  the  fulminates  do.  It  is  iov 
this  reason  that  safety  regulations  prohibit 
the  use  of  copper  in  the  construction  of 
acetylene  apparatus.  This  particular  evil 
is  more  to  be  apprehended  in  a  stationary 
installation,  where  deposits  are  liable  to 
form,  than  in  pprtable  apparatus,  where 
only  small  quantities  of  carbide  are  used, 
and  the  carbide  receptacles  are  frequently 
emptied  and  refilled.  Such  deposits  when 
wet  are  far  less  dangerous  tl^an  when  dry, 

CALCIUM    CARBIDE. 

The  treatment  of  the  subject  of  acety- 
lene gas  without  a  consideration  of  the 
source  from  which  it  is  derived  would  be 
necessarily  incomplete,  so  a  brief  descrip- 
tion of  calcium  carbide,  its  production  and 
properties  will  be  given.  The  manufacture 
of  calcium  carbide  is  intimately  d&nnected 
with  the  utilization  of  the  electrical  energy 
generated  by  water  power  at  Niagara  Falls, 
N.  Y.  As  the  electrical  method  of  produc- 
tion is  the  only  method  that  is  commercial- 
ly possible,  and  as  the  energy  required  to 
produce  a  pound  of  carbide  is  relatively 
large,  about  2.5  electrical  horse  power  hours 
per  pound  produced,  it  follows  that  this 
article  cannot  be  produced  in  a  commercial 
way  unless  electrical  energy  is  available  in 
an  enormous  amount  and  at  an  extremely 
low  cost. 

Calcium  carbide  consists  of  calcium  and 
carbon,  in  the  proportion  by  weight  cal- 
cium 40  and  carbon  26.  In  the  process  of 
its  manufacture  coke  and  quick  lime,  both 
finely  pulverized  and  intimately  mixed,  are 
placed  in  the  electrical  furnace,  which  is  ar- 
ranged on  the  arc  principle,  and  the  heat 
necessary  to  fuse  the  mixture  is  reached 
and  maintained  for  several  hours. 

The  accurate  estimation  of  the  tempera- 
ture that  exists  in  the  interior  of  the  elec- 
tric furnace  is  a  very  difficult  matter,  but 
the  best  authorities  agree  that  it  is  about 
4,500**  Fahr.  The  proportions  of  lime  and 
coke  placed  in  the  furnace  are  as  follows: 
Lime,  56 ;  coke.  36 ;  the  products  formed  are 
calcium  carbide,  64;  carbon  monoxide,  28, 
the  latter  passing  off  as  a  gas  and  escaping. 

A  very  interesting  matter  that  occurs  in 
this  reaction  is  the  powerful  affinity  that 
calcium  has  for  certain  elements.  Calcium 
is  a  yellowish  metal  that  constitutes  the 
metallic  base  of  lime;  it  is  valuable  only 
because  it  is  scarce,  and  it  is  scarce  because 
it  is  extremely  diflScult  to  isolate  and  sep- 
arate from  oxygen,  with  which  it  is  com- 
bined in  lime;  it  is  separated  from  oxygen 
in  the  electrical  furnace,  but  does  not  re- 
main free  at  the  instant  that  it  is  liberated 
from  oxygen;  it  combines  with  carbon, 
forming  carbide.  Calcium  is  obtained  in 
the  metallic  condition  by  electrolyzing  its 
fused  chloride,  and  as  a  laboratory  curiosity 
it  commands  $80  per  ounce. 

CHEMICAL    REACTION    OF    ACETYLENE 
PRODUCTION. 

Calcium  carbide,  the  source  of  acetylene 


gas,  is  a  dark  colored,  extremely  hard  sub- 
stance; it  is  very  stable,  heat  and  many 
chemical  reagents  having  no  effect  on  it; 
it  reacts  instantly  with  water,  double  de- 
composition occurring,  the  carbon  of  the 
carbide  and  the  hydrogen  of  the  water 
uniting  to  form  acetylene,  C2H2.  while  the 
calcium  of  the  carbide  and  the  oxygen  of 
the  water  unite  to  form  calcium  hydrate, 
Ca(OH)  or  slaked  lime.  The  following 
formula  expresses  the  reaction  that  takes 
place : 

Cal.  carb.  -+■  water  =  cal.  hydrate  -f  acetylene* 
64       -h    36     =         74  -H      26 

CaC,=2H,0=  Ca(OH)2     +  CjH, 

The  equation  expresses  the  reaction  for 
chemically  pure  carbide;  as  commercial 
carbide  is  not  chemically  pure,  this  yield 
of  gas  will  not  be  obtained  in  practice. 
Usually  about  5  cubic  feet  per  pound  is  the 
average  in  good  practice.  The  5  cubic 
feet  will  give  250  candle  power  hours  of 
illumination,  while  the  electrical  energy 
that  was  expended  in  producing  the  pound 
of  carbide  would  give  533  candle  power 
hours  with  incandescent  lamps  of  3.5  watts 
per  candel  efficiency. 

From  the  foregoing  it  follows  that  the 
efliciency  at  the  point  at  which  the  illu- 
mination is  produced  is  about  46.9  per  cent ; 
in  other  words,  if  46.9  per  cent,  of  the 
energy  required  to  produce  the  carbide 
could  be  delivered  at  the  point  of  con- 
sumption, acetylene  would  possess  no  ad- 
vantage over  electricity  in  point  of  cost  as 
an  illuminating  agent 


New  Rubber  Country. 

Consul  General  Guenther,  of  Frankfort, 
quotes  the  report  of  the  well  known  African 
explorer,  Harry  Johnston,  to  the  effect  that 
the  Republic  of  Liberia,  in  West  Africa, 
possesses  an  almost  unlimited  supply  of 
rubber  trees.  This  news,  he  writes,  is  all 
the  more  remarkable,  as  heretofore  Liberia 
exported  hardly  any  caoutchouc.  Johnston 
stated  in  a  lecture  before  a  company  which 
has  received  a  concession  for  the  production 
of  rubber  in  Liberia  that  an  extraordinarj' 
amount  of  that  article  is  to  be  found  there, 
that  it  only  awaits  collection,  and  that  he 
did  not  hesitate  to  say  that  within  six  years 
2,500,000  of  cultivated  rubber  trees,  furnish- 
ing an  excellent  quality  of  rubber,  will  be 
yielding  sap.  Another  report  states  that  at 
least  20.000  English  square  miles  are  cov- 
ered with  dense  rubber  tree  forests.  It  is 
also  stated  that  various  creepers  are  found 
there  containing  rubber  which  heretofore 
been  unknown.  Should  these  reports  be 
based  on  facts,  the  rubber  industry  will  be 
greatly  benefited. 


Count  de  la  Valette,  of  Paris,  recently 
in  this  country,  observes  that  America 
seems  to  be  less  hampered  by  the  absence 
of  good  roads  for  touring  and  adequately 
testing  machines  than  he  had  believed  pos- 
sible. The  Count  seems  to  be  laboring 
under  an  illusion.  It  is  the  poor  road,  not 
the  good  one,  that  severely  tests  the  au- 
tomobile. 
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WINTER  EXPEMEWCES. 

Experience    with    the    Automobile 
During  the  Past  Winter. 

By  L.  M.  Allen. 

The  past  winter  has  been  so  mild  I  have 
succeeded  in  using  my  automobile  the  entire 
winter.  In  fact,  I  have  used  the  automobile 
more  or  less  during  the  past  three  winters. 
Therefore  have  necessarily  learned  some- 
thing about  the  winter  use  of  the  automo- 
bile. 

The  cold  does  not  interfere  with  the 
running  of  the  motor.  In  fact,  the  motor 
seems  to  run  as  well  if  not  better  in  cold 
weather  than  in  warm.  It  is  necessary  to 
u§e  a  very  thin,  lubricating  oil  and  a  reliable 
non-freezing  mixture,  and  on  very  cold  days 
the  motor  must  be  run  long  enough  to 
warm  the  cooling  mixture  before  taking  the 
car  out,  or  the  very  cold  air  may  stiffen 
tiie  mixture  in  a  few  moments  so  it  will  not 
circulate.  This  happened  to  me  a  few  weeks 
ajfo,  and  after  going  about  a  mile  or  two 
my  motor  began  to  pounxl  and  slow  down. 
It  immediately  occurred  to  me  where  the 
the  trouble  was,  and  on  investigation  the 
radiator  was  cold.  The  trouble  was  rem- 
edied in  a  few  minutes  by  building  a  small 
fire  under  the  radiator  with  a  few  leaves 
and  some  small  dry  weeds  and  sticks. 

EXHILARATION    OF   WINTER   DRIVING. 

When  the  roads  are  good  and  the  air  is 
crbp  there  is  something  very  exhilarating 
atiout  automobiling.  To  be  sure,  one  must 
be  prepared  for  it  by  being  well  clothed, 
vaiA  the  ears  and  eyes  must  be  well  pro- 
tected. Then  the  more  crisp  the  air  the 
greater  the  satisfaction  of  bidding  defiance 
to  it.  When  the  roads  are  rough  and 
muddy,  however,  it  is  a  diflferent  story. 
During  the  past  winter  the  roads  have 
sometimes  been  very  muddy,  and  it  has 
been  necessary  to  use  tire  grips  to  get 
through,  and  then  headway  could  be  made 
only  on  the  low  gear.  One  day  recently, 
when  I  had  to  go  about  four  miles  out  into 
the  country  to  make  a  call,  I  had  to  go  the 
entire  distance  on  the  slow  speed.  It  was 
a  narrow  road,  seldom  used  except  by 
heavy  teams,  and  after  getting  started  in 
ihe  wheel  ruts  it  would  be  easier  to  keep 
fjoing  than  to  try  to  turn  back,  so  I  kept 
going.  I  did  it,  and  did  it  quicker  than  the 
horse  that  came  after  me;  but  if  anything 
had  given  out  I  dread  to  think  of  the  con- 
sequences. How  would  an  air  cooled  motor 
have  held  out  going  those  eight  miles  at 
slow  speed?  Something  would  certainly 
have  been  red  hot. 

When  the  country  roads  arc  heavy  with 
nn;d  there  is  very  little  pleasure  automobil- 
ing over  them;  but,  then,  a  doctor  docs  not 
rrde  under  those  conditions  for  pleasure, 
hence  the  real  question  is  one  of  utility. 
For  winter  use  the  under  side  of  the  car 
should  be  thoroughly  protected  from  the 
splash  of  mud  and  water,  otherwise  mud 
'will  work  into  and  injure  the  working 
p.irts  of  the  machinery,  and  it  is  especially 
injurioim  to  the  chain.     If  the  manufactur- 


ers would  protect  the  chain  by  a  guard  it 
would  last  much  longer,  because  of  all  the 
parts  the  chain  and  rear  sprocket  are  most 
exposed  and  sure  to  get  the  mud  and  dust. 

ANTI-FREEZING    MIXTURE. 

The  freezing  mixture  that  gives  me 
most  satisfaction  is  a  30  per  cent,  of  com- 
mercial glycerine  and  water  with  about  10 
or  15  per  cent  of  wood  alcohol  added.  It  is 
not  necessary  to  keep  your  tank  full  of  the 
mixture  in  cold  weather.  I  usually,  after 
filling  the  tank  at  the  beginning  of  cold 
weather,  continue  to  use  it  without  replen- 
ishing until  it  gives  some  sign  of  the  water 
being  low,  then  add  about  a  gallon  of  the 
mixture,  which  usually  lasts  much  longer 
than  it  does  in  the  summer,  and  the  small 
quantity  keeps  the  motor  just  as  cool.  In 
fact,  in  cold  weather  it  is  better  to  use  a 
small  quantity  than  to  fill  the  water  tank, 
for  the  reason  that  if  you  have  to  use  the 
slow  speed  very  much  the  water  is  apt  to 
boil  in  Ihe  tank  and  you  lose  more  or  less 
of  your  non-freezing  mixture,  which  is 
rather  expensive,  whereas  if  the  tank  is 
only  part  full  it  gives  the  water  a  chance 
to  boil  without  boiling  over. 

WINTER  ROADS. 

The  hardest  roads  to  travel  over  (both 
on  automobile  and  man)  are  muddy  roads 
frozen,  on  which  it  is  impossible  to  go 
faster  than  on  low  gear  without  shaking 
your  car  to  pieces,  at  least  on  our  poor 
Connecticut  roads.  Of  course,  there  are 
places  where  it  is  smooth  enough  to  go  on 
the  high  speed,  but  one  must  be  on  the 
alert  for  bad  places  and  slow  down  for 
them,  or  something  is  going  to  happen  to  a 
light  car.  But  when  the  roads  are  frozen 
and  smooth,  then  the  conditions  are  ideal 
for  automobiling.  Light,  dry  snow,  to  the 
depth  of  6  or  8  inches,  does  not  seem  to 
interfere  much  with  the  rtmning  of  the  car ; 
but  wet,  heavy  snow  will,  especially  on  the 
hills.  After  the  snow  has  become  packed 
and  the  sleighing  is  good,  the  automobile 
will  run  very  well  indeed.  It  is  wiser, 
however,  to  have  the  tire  grips  with  you, 
even  if  there  is  no  occasion  to  use  them, 
and  there  seldom  is,  as  the  rubber  clings  to 
the  dry  snow  better  than  one  would  expect. 

NO   NEED  OF  A   TOP. 

Most  doctors  prefer  a  top  on  their  cars 
in  the  winter,  but  I  do  not  like  them.  Give 
me  a  warm  coat  and  protection  for  my  ears 
and  eyes,  and  I  have  never  seen  it  so  cold 
or  windy  that  I  did  not  enjoy  it  About 
two  weeks  ago,  one  very  cold,  windy  night, 
about  10  o'clock,  and  about  4  miles  from 
home,  my  chain  broke.  It  was  a  beautiful, 
clear  night,  and  I  had  some  good  cigars  in 
my  pocket,  so  I  did  not  feel  very  bad  about 
the  broken  chain,  as  I  had  been  expecting  it 
to  break  for  some  time  past,  and  I  don't  like 
to  be   disappointed. 

About  a  mile  farther  on  was  the  nearest 
telephone,  so,  after  pushing  my  car  to  the 
side  of  the  road,  I  started  for  the  telephone, 
puffing  on  one  of  my  good  cigars — which, 
by  the  way.  were  Christmas  cigars  from 
another  fellow's  box,  who  had  insisted  on 


filling  my  case.  After  reac 
phone  I  was  fortunate  cnou, 
repair  man  still  at  his  garage 
a  minute  it  was  understood  1 
start  immediately  with  his  c 
home.  In  a  short  time  he  ca 
his  motor  pounding  and  runr 
He  just  managed  to  reach 
motor  stopped,  with  the  watc 
radiator.  The  people  whos 
had  used  had  not  yet  reti 
obligingly  heated  a  kettle  of 
with  which  we  thawed  out 
after  which  the  car  startec 
right 

In  a  few  minutes  more  w< 
onto  my  car,  and  the  way  tt 
car  yanked  my  runabout  o\ 
mud,  which  was  as  rough 
mud  could  be,  jarred  me  so 
scape  became  a  blur,  and  I 
I  was  taking  a  vibratory  trc 

When  I  purchased  my  aut 
my  horse  out  in  the  country 
a  farmer.  The  next  winter 
to  send  for  the  horse  until  a 
January,  and  sent  it  back  earl 
Last  winter  I  used  my  au 
February,  and  this  winter  h; 
winter  without  driving  once 
cided  to  sell  my  horse  and 
depend  on  my  automobile, 
become  too  bad  for  it  I  cai 
team  for  a  few  days  until 
chance  to  improve. 

A  BUSINESS  IDEJ 

There  are  four  doctors  in 
who  have  depended  on  the 
this  winter.  The  other  thi 
two  cars,  but  I  have  depends 
it  has  not  failed  me,  except  c 
when  the  chain  broke.  Wl 
manufacturer  design  a  doctc 
and  then  organize  a  docto 
could  get  orders  for  a  thousa 
the  second  one  was  comp] 
know  what  they  want,  and  t 
unanimous  in  their  opinion 
doctor's  car  should  be.  Let 
turcr  sell  direct  to  the  doctor 
agent's  commission.  If  he 
of  $100  on  each  car  that 
$100,000  on  one  order. 

There  were  hundreds  of  i 
last  automobile  show  looking 
would  meet  their  requiremeni 
able  price,  and  there  was  n< 
that  would  fill  the  bill.  The  < 
points  had  the  same  weak  pc 
ago;  that  is,  from  the  point  o 
tors  who  have  had  cxperien 
mobiles.  We  are  Hving  in  h< 
of  some  time  seeing  a  strc 
light  car  placed  on  the  markc 
doctors  who  know  of  my  e: 
the  automobile  ask  ray  ad\ice 
best  car  for  their  purpose,  a 
pelled  to  name  a  car  the  prii 
away  out  of  their  reach,  01 
to  wait  until  something  suit 
on  the  market. 


ell    14.    I9<*6. 
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Problem   of   Winter    Driving 
Satisfactorily  Solved. 

By  Dr.  Alfred  C.  Smith. 
ter  driving  causes  but  little  tire  wear 
than  summer  u.««.  The  snow  and 
lly  soft  roads  seem  to  keep  the  tire- 
obstacles  in  a  harmless  condition,  so 
Dse  their  destructiveness.  As  to  the 
•f  the  other  parts,  I  have  had  no  more 

during  the  winter  months  than  in 
nmer.  but  had  one  break  directly  due 

cold  weather.  There  had  been  a 
and  water  had  run  across  the  road 
rozen,  so  that  the  next  morning 
s  broke  through,  leaving  deep  ruts, 
hich  one  of  the  front  wheels  of  my 
oppcd.  The  wheel  was  held  as  in  a 
ind  the  spindle  snapped  off  at  the 
;tting  the  car  down.  I  got  a  little 
om  a  boy,  placed  it  under  the  broken 
e,  tied  it  there  and  drove  home,  the 
ing  wheel  steering  all  right. 
of  the  things  in  winter  use  which  is 
letrimental  to  the  appearance  of  the 
that  the  mud  which  collects  on  the 

warm  days  becomes  frozen  later, 
ing  the  lustre  of  the  varnish  and 
using  the  paint  to  craze  or  become 
eith  a  multitude  of  fine  cracks  ex- 
:  in  all  directions,  sooner  or  later, 
:  the  paint  to  scale  and  peel,  which 
encd  by  the  vibration  of  the  motor 
itted  to  the  body  of  the  car.  When 
g  in  cold  weather  no  warm  water 
be  used;  it  should  be  just  at  the 
iture  to  be  worked  in  without  suf- 
from  cold,  as  the  hot  bath,  following 
d  and  frozen  splash,  soon  destroys 

in  the  varnish,  which  when  gone 
a  dusty,  dull  finish,  and  the  paint, 
lost  its  protective  coat,  soon  follows. 
ough  "chamoising"  after  a  good  rins- 

remove  the  fine  particles  of  grit 
g  from  the  wash,  is  all  important  in 
iather  cleaning.  This  should  be  fol- 
)y  a  thorough  polishing  with  a  reli- 
dy  polish,  which  in  itself  will  act  as 
:tive  coat  to  the  finish  of  the  car,  as 
add  to  the  appearance  of  the  same; 
hould  be  applied  in  small  quantities 
ic  and  well  rubbed  off,  as  an  excess 
nds  to  accumulate  grit  and  also  to 

the  varnish,  by  .softening  the  same, 
first  winter  I  used  calcium  chloride 
eze  solution,  but  It  proved  unsatis- 
;  then  I  tried  glycerine  solution,  but 
ealed    in   cold   weather.     Finally   I 

a  solution  of  potassium  carbonate 
Df  tartar)    20  pounds,  glycerine   15 

and  water  sufficient  to  make  five 

This  mixture  did  not  congeal  down 
,  but  was  difficult  to  keep  in  the 
iystem,  as  at  all  imions,  couplings 
nts  there  was  a  slight  oozing,  in 
aces  amounting  to  a  waste  in  quan- 

did  no  harm  to  the  pipes  or  hose, 
evaporation  was  not  rapid,  as  often 
I  would  boil  in  the  jacket  before  the 
)siphon)  circulation  started.  I  con- 
he  use  of  this  solution  last  winter, 

winter  I  returned  to  calcium  chlor- 
!,  in  spite  of  my  former  experience. 


found  it  satisfactory,  which  leads  me  to  be- 
lieve that  the  chemical  used  the  first  time 
was  not  the  right  kind.  With  a  solution 
of  four  and  one  half  pounds  to  the  gallon 
of  filtered  water,  the  solution  has  remained 
perfectly  fluid  at  6  degrees  below  zero,  and 
in  no  way  does  it  cause  any  injury  to  the 
circulation  system.  It  is  not  so  difficult  to 
contain  in  the  pipes  and  radiator,  and  being 
of  a  lighter  specific  gravity  than  the  glycer- 
ine solution,  it  circulates  more  readily.  The 
chemical  used  was  obtained  from  a  house 
making  a  specialty  of  preparing  the  calcium 
chloride  for  this  purpose,  retailing  it  at  5 
cents  per  pound  in  100  pound  cans  f.  o.  b. 
the  nearest  shipping  point,  New  York,  Pitts- 
burg or  Chicago. 

I  find  nothing  injurious  to  the  tires  in  the 
use  of  the  chain  traction  grips,  though  they 
are  used  constantly  over  a  long  period. 
Some  ten  days  since  we  had  a  rainfall  on 
frozen  streets,  and  in  half  an  hour  the 
streets  were  a  glare  of  wet  ice,  impossible 
for  man  or  beast  to  travel  over,  yet  I  ap- 
plied the  chains  and  went  out  for  my  daily 
rounds  in  peace  and  dryness,  though  it 
continued  to  rain  and  freeze.  I  traveled 
38  miles  in  three  hours,  attending  fourteen 
calls,  when  it  was  so  dangerous  to  travel 
afoot  that  at  times  I  had  difficulty  in  getting 
back  to  the  car  after  having  left  it.  When 
meeting  pedestrians  in  the  middle  of  the 
street  (that  being  the  only  place  they  could 
walk)  they  would  stop  and  allow  the  car 
to  make  the  necessary  detour  to  pass  them, 
as  it  was  more  certain  in  its  movements 
than  they. 


The  Item  of  Expense. 

By  Robert  P.  Elmer,  M.  D. 

My  experience  with  automobiles  for  pro- 
fessional use  has  now  extended  over  two 
and  a  half  years.  I  have  had  two  ma- 
chines, and  have  used  one  or  the  other  al- 
most every  day,  even  in  snow  of  moderate 
depth,  keeping  no  horses.  In  the  fall  of 
1903  I  purchased  one  of  the  curved  dash, 
single  cylinder,  water  cooled  runabouts  that 
were  then  so  popular.  I  relied  on  it  ex- 
clusively, and  it  carried  me  until  last  De- 
cember. I  have  it  still  in  good  running 
condition,  stored  away  to  use  in  case  of  an 
accident  to  my  new  one.  As  figures  speak 
plainer  than  words,  I  will  give  a  minutely 
itemized  account  of  my  expenses  with  that 
machine  for  nearly  two  years. 

In  the  accompanying  tables  such  things 
as  ordinary  tools,  lap  robes,  etc.,  were  not 
counted.  Neither  did  I  consider  the  'house 
($73)  and  an  underground  gasoline  tank 
($24).  Unfortunately  I  had  no  odometer, 
so  I  can  only  guess  at  the  distance  traveled. 
Mine  is  a  suburban  country  practice  extend- 
ing over  a  radius  of  about  5  miles.  I  sup- 
pose I  am  on  the  go  about  as  much  as  the 
average  physician,  and  so  the  total  cost  per 
month  and  year  ought  to  be  fairly  in- 
structive, even  if  it  is  not  reduced  to  terms 
per  mile.  That  the  amount  of  use  for  the 
two  years  is  about  the  same  is  shown  by 
the  closeness  of  the  monthly  gasoline  aver- 
age figures,  viz.,  $4.74  and  $4.72.     In  Feb- 


Front  View  of  Dr.  Elmer's  Car. 

ruary,  1905,  I  used  no  gasoline,  as  the  snow 
was  too  deep  to  run,  and  I  had  to  hire  a 
horse  and  sleigh.  I  did  venture  out  once 
and  broke  something,  as  is  indicated  by  the 
repair  bill.  The  increase  in  oil  expense  in 
1905  is  due  to  my  oil  tight  transmission 
case  having  worn  so  much  as  to  permit 
leakage.  The  decrease  in  the  labor  bill  for 
1905  is  deceptive.  In  reality  there  was 
much  more  work  to  be  done,  but  experience 
had  increased  my  mechanical  skill  so  that 
I  could  do  more  myself.  The  tire  expense 
is  reckoned  on  2Sx2]/^  clinchers.  The  larger 
sum  in  1905  is  partly  due  to  their  increased 
cost. 

The  anti-freezing  mixture  that  I  used  in 
1903-4  and  1904-S  was  calcium  chloride. 
This  substance  was  cheap  and  perfectly  ef- 
fective, but  it  corroded  my  water  tank  so 
that  in  November,  1905,  I  changed  to  wood 
alcohol  and  glycerine.  This  was  non-cor- 
rosive and  equally  effective,  but  much  more 
expensive.     I  figured  the  cost  of  the  dry 
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cells  separately  in  order  to  compare  it  with 
that  of  installing  and  maintaining  a  storage 
battery.  I  think  the  figures  show  that  a 
storage  batery  would  have  a  slight  ad- 
vantage in  a  town  where  it  could  be  easily 
charged. 

The  extras  include  a  small  vulcanizer,  a 
new  top  and  rope  to  prevent  the  tires  slip- 
ping, which,  of  course,  is  now  superseded 
by  the  metal  tire  grips.  A  physician  should 
consider  that  everything  which  involves  a 
l6ss  of  time  costs  in  that  way  as  much  or 
more  in  trouble  and  money  than  the  actual 
repairs.  A  number  of  times  while  in  the 
greatest  haste  I  have  had  to  abandon  my 
machine,  and  proceed  by  foot,  rail,  bicycle 
or  horse. 

With  all  these  facts  of  experience  in 
mind  I  determined  to  make  a  thorough 
search  for  the  ideal  machine.  It  must  have 
cheap,  sohd  tires,  plain  bearings;  no  water, 
no  gears,  no  differential,  no  chain,  no  live 
axle,  no  gaskets,  no  clutch,  light  weights, 
comfortable  riding  qualities,  a  fair  speed, 
durability,  elasticity  and  high  power.  This 
seemed  to  me  a'  hopeless  task,  and  yet  al- 
most at  once  I  found  the  very  thing  I  was 
looking  for  with  every  one  of  the  above 
requirements.  I  bought  it  early  in  Decem- 
ber. It  has  high  carriage  wheels,  with  ij^ 
inch  solid  rubber  carriage  tires.  These 
wheels  have  shown  no  sign  of  weakness, 
and   travel   beautifully   through    mud    and 


On  my  first  ride,  owing  to  my  ignorance 
and  the  fact  that  I  was  slightly  "rattled,"  I 
broke  a  small  part  which  cost  $3  to  dupli- 
cate, and  $6  for  the  labor.  Since  then  I 
have  broken  absolutely  nothing,  however, 
except  two  small  battery  connecting  wires. 
The  gasoline  cost  is  slightly  greater  than 
with  the  old  machine,  owing,  I  suppose,  to 
the  greater  horse  power  and  the  two  cyl- 
inder construction  of  this  engine.  The  oil 
bill  has  been  35  cents  per  month.  Repairs 
have  been  nothing  except  as  stated  above. 
The  car  runs  easily  at  20  to  25  miles  per 
hour,  and  goes  up  nearly  every  hill  on  the 
high  speed.  On  the  low  speed  I  can  go 
through  ploughed  fields  or  up  any  hill 
around  my  home,  and  there  are  some  very 
bad  ones.  When  I  start  out  in  the  morn- 
ing I  know  that  I  can  do  a  full  day's  work 
in  comfort  and  peace  of  mind,  which  in  it- 
self is  worth  many  dollars. 

Regarding  extra  precautions  for  winter, 
I  can  only  say  that  so  far  as  I  know  there 
are  none.  The  obvious  lesson  to  be  drawn 
from  this  ahicle  is  that  the  whole  question 
of  the  value  of  an  automobile  to  a  doctor 
rests  on  his  choice  of  a  machine. 


The  firm  having  the  contract  for  street 
cleaning  in  Berlin,  Germany,  will  soon  place 
tentatively  in  service  a  number  of  motor 
propelled  dust  wagons,  street  sweepers  and 
sprinklers. 


New  Au^rian  Tariff  Daties. 

A  new  tariff  schedule  for  automoln.ci 
tering  Austria  went  into  force  on  Mird 
The  tariff  is  based  on   the   weight  - 
chassis,    including    motor,    and    is   k- 
lows:    Up   to  400  kgs.    (880  pounds r 
.crowns  per  100  kgs.    From  400  to  litoc  1 
120  crowns  per  100  kgs.    Between  1^800 
2,300  kgs.,  100  crowns  per  100  kgs.    Ai 
2,300  kgs.,  60  crowns  per  100  kgs.    A 


ing  to  the  old  schedule  the  duty  on  a  cizi 
of  1,200  kgs.  was  132  crowns,  and  I'i 
complete  car  of  the  same  weight 
crowns.  On  the  new  basis  the  anifEr 
duty  to  pay  on  such  a  chassis  or  rzi 
1,440  crowns,  making  a  difference  of  l^ 
crowns  for  the  chassis  and  1,188  cron-c^ 
the  vehicle  complete. 

The  duty  on  automobile  motors  iicp** 
separately  has  also  been  materially 
creased,  as  may  be  seen  from  the  fo'Jo* 
rates :  Up  to  50  kgs.,  160  crowns  p«r 
kgs.;  from  50  to  200  kgs.,  120  crowns] 
100  kgs. ;  from  200  to  400  kgs.,  roo  c:m 
per  100  kgs.  Above  400  kgs..  60  cr*i 
per  100  kgs.  According  to  the  old  12: 
automobile  motors  were  considered  as  m 
classified  machinery,  and  were  liable  ic 
duty  of  18  crowns  per  100  kgs.  It  mar 
stated  that  i  crown  is  equal  to  ak^o: 
cents.  The  enormous  increase  in  the  dt 
on  automobiles  bids  fair  to  close  Au>ir- 
automobiles  and  parts  of  foreign    prodA:; 


1904. 

Month.  Gasoline.  Oil. 

January    

February    $4- 14  $0 

March 5 .94 

April  6.66 

May   4.86  2 

June  4.50 

July 6.58 

August  5.19 

September    4.42 

October    5 .  27 

November  5 . 27 

December  4^08 

Totals  by  items $56.91  $7 

Monthly  average 4.74 

•  Excluding  freezing  mixture. 


50 

98 
40 


90 
90 
60 

75 


03 
59 


Tires. 

$15-50 

16.40 

1.05 

13.30 

ro.40 

6.40 

1.85 

18.32 
17.47 


Freezing 

Replacements  anc 
Improvements 

1 

Dry 

Mixture. 

Extras. 

(Material  Only). 

Cells. 

$1.70 

$1.69 

$2.15 

.70 

•45 



$0.90 

.70 

4.00 

9.25 

1.20 

6.50 


.60 
1.80 


44.30 

I. IS 

13.45 
3.93 
3.30 
1.80 
5.96 
5.80 


.60 

.60 

1.60 

2.08 
2.08 


Labor. 
$8.38 
19.55 
13.83 
13.95 
18.50 
4.68 
26.81 

8.43 

5.82 

9.23 

13.15 

16.13 


$100.69 
8.39 


1905. 

Month.                                      Gasoline.  Oil.  Tires. 

January    $2.98  $0.75  $1742 

February    .* 

March    4.84  1.50  

April    5.44  .80  17.42 

May    5.74  .75  19.60 

June    6.98              

July    6.76  1.75  .69 

August    7.64  .75  

September    473  1-50  48-77 

October    6.76  .75  26.81 

November 2.25  .25 

December Not  used  during  this  month. 

Totals  by  items $5187          $10.80  $130. 96 

Monthly   average 4-72  .98  1191 


Total* 
by  Monu* 

41-74 
34.9^ 
82. 2Q 
27.41 
24.23 
58.&4 
3i'3S 
18.5: 

43-.W 


$5.50 

$13.84 

$91.09 

$11.06 

$158.46 

$444.-^ 

1. 10 

1. 15 

7.59 

.92 

13-21 

3(y'^^ 

for  5  mos. 

Freezing 

Replacements  and 

Total* 

Mixture. 

Extras. 

Improvements. 

Cells. 

Labor. 

by  Mont 

$0.84 

$1.50 

$8.80 

$7.88 

$40-7 

.96 

.... 

14.45        - 

6.00 

21.41 

.60 

21.43 

$1.84 

21.13 

51-54 

1.42 

2.24 

8.35 

35^7 

.... 

.60 

5.01 

3^-70 

2.05 

4-13 

I3.IC> 

35.00 

5-50 

1.40 

2.00 

53.10 

.  .  .  r 

12.20 

2.10 

3.25 

25-94 

12.45 

9-39 

76.84 

16.79 

1.80 

.50 

53-41 

8.36 

10.40 

40.50 

61.70 

$10.76 

$37-92 

$104.67 

$9.38 

$108.14 

$464.^ 

2.69 

3.45 

9.51 

-85 

9.38 
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Table  of  Contents. 

Beginning  with  the  present  number  a 
table  of  contents  will  be  published  in  each 
issue  on  the  page  containing  the  Index  to 
Advertisers.  Our  reason  for  placing  the 
table  in  the  advertising  and  not  in  the 
reading  pages  is  that  a  regular  classified 
index  is  issued  at  the  completion  of  each 
half  yearly  volume,  and  if  the  tables  of 
contents  were  in,  the  reading  pages  and 
therefore  bound  in  volumes  of  reading  mat- 
ter only,  they  would  be  simply  a  duplica- 
tion of  the  general  index  for  the  volume, 
and  of  no  use  to  the  owner.  By  placing 
the  table  in  the  advertising  pages  this  du- 
plication is  avoided.  We  hope  that  this 
new  feature  will  prove  a  convenience  to 
our  readers. 


d  at  the  New  York  post  oflBce  as 
lass  matter. 


To    Limit   the   Show    EviL 

The  National  Association  of  Automobile 
Manufacturers,  at  its  recent  meeting,  adopt- 
ed a  resolution  to  the  effect  that  hereafter 
only  two  shows  would  be  sanctioned  an- 
nually, one  each  at  New  York  and  Chi- 
cago, and  that  the  resolution  relative  to  the 
exclusion  from  sanctioned  shows  of  firms 
exhibiting  at  unsanctioned  shows  be  con- 
tinued in  force.  The  resolution  reflects  the 
dissatisfaction  of  the  industry  with  the 
heavy  expense  and  serious  loss  of  time 
with  which  they  are  now  burdened  by  the 
constantly  increasing  number  of  shows,  and 
it  also  gives  rise  to  a  number  of  interest- 
ing speculations.  Only  one  show  in  New 
York  will  be  sanctioned  next  year.  This 
year  two  shows  in  the  city,  both  laying 
claim  to  the  characterization  "national," 
were  accorded  the  sanction  of  the  N.  A. 
A.  M.,  and  the  way  the  resolution  is  word- 
ed looks  very  much  as  though  the  ruling 
faction  in  the  association  was  bent  upon 
further  aggressive  measures  in  the  shovv 
line.  We  are  assured,  however,  that  the 
executive  committee  had  no  intention  of 
placing  exhibitors  at  next  year's  A.  C.  A. 


show  under  the  ban  and  barring  them  from 
the  Chicago  national  sbow;  that  the  two 
simultaneous  shows  in  New  York  were 
collectively  referred  to  as  one  national 
show. 

The  niunber  of  local  shows  has  been 
growing  from  year  to  year,  while  the  need 
of  such  shows  has  at  the  same  time  become 
less,  owing  to  the  concentration  of  auto- 
mobile establishments  in  the  different  cities 
in  definite  localities.  The  N.  A.  A.  M. 
some  years  ago  passed  the  above  men- 
tioned resolution  with  regard  to  exhibitors 
at  unsanctioned  shows,  but  owing  to  the 
activity  of  show  promoters  it  became  al- 
most immediately  a  dead  letter.  Later, 
with  the  growth  of  the  industry,  the  asso- 
ciation sanctioned  a  considerable  number 
of  local  shows.  It  is  certainly  quite  de- 
sirable that  the  dealers  in  the  different 
large  cities  should  arrange  some  annual 
public  event  drawing  general  attention  to 
their  new  models,  but  this  ought  to  be 
possible  to  accomplish  even  more  effective- 
ly and  at  less  expense  than  by  means  of 
the  present  shows.  If  the  manufacturers 
decide  not  to  bear  the  expenses  of  these 
shows,  the  agents,  we  are  sure,  will  soon 
give  them  up,  except  possibly  in  a  few  large 
and  favorably  situated  cities.  The  plan 
recently  suggested  in  our  columns  by  a 
correspondent,  of  having  an  annual  opening 
day  each  year  on  which  the  public  can 
inspect  the  new  models  at  the  different 
agencies,  seems  to  be  an  excellent  one,  and 
is  to  our  knowledge  regarded  favorably  by 
a  number  of  leading  manufacturers.  We 
do  not  believe  that  the  resolution  regard- 
ing exhibitors  at  unsanctioned  shows  will 
have  much  weight,  as  exhibition  opportuni- 
ties are  rather  plentiful,  but  if  the  manu- 
facturers are  actually  decided  not  to  sup- 
port any  further  local  shows,  the  doom  of 
these  shows  is  at  hand  and  will  be  hailed 
with  pleasure  by  the  majority  of  the  trade. 
Dealers  will  do  well  to  reckon  with   such 
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an.  eventuality  as  tolerably  certain,  and 
the  Dealers'  Association  might  therefore  be- 
gin to  look  into  the  possibilities  of  an  an- 
nual "opening  day,"  or  some  similar  proj- 
ects. 


Co-operative  Garages. 

The  unpleasant  experiences  which  many 
automobilists  have  had  with  public  garages 
have  led  to  different  suggestions  for  reme- 
dying the  evils.  The  latest  scheme  proposed 
is  that  a  large  number  of  users  in  a  certain 
community  should  all  purchase  the  same 
type  of  car  and  then  install  a  co-operative 
garage.  The  trouble  between  motorists 
and  garages  has  been  due  to  careless  man- 
agement of  the  garages,  overcharges  and  in- 
competency of  employees.  Perhaps  the  last 
mentioned  factor  has  been  the  most  fre- 
quent cause  of  friction,  as  it  is  impossible 
for  garage  employees  to  be  familiar  with  all 
the  diflferent  makes  of  cars  that  may  be 
brought  to  them  for  care  and  repair,  and, 
as  a  consequence,  it  frequently  takes  an 
unreasonably  long  time  to  find  the  causes  of 
certain  defects,  and  the  bill  for  the  repair 
mounts  up  accordingly. 

This  trouble  it  is  hoped  to  avoid  by  the 
co-operative  garage  scheme.  When  all  the 
cars  housed  are  alike  it  would  be  possible 
to  employ  only  men  from  the  factory  where 
they  are  made,  hence  repairs  ^  would  be 
greatly  facilitated.  Moreover,  a  large  stock 
of  duplicate  parts  could  be  constantly  car- 
ried on  hand,  so  that  it  would  never  be  nec- 
essary to  wait  for  such  parts  to  be  sent  from 
the  factory. 

The  advantages  claimed  for  the  scheme 
appear  very  attractive,  but  we  believe  it 
practically  impossible  of  realization,  except, 
perhaps,  in  the  case  of  one  or  two  very 
popular  makes.  To  make  it  practicable,  at 
least  twenty-five  purchasers  would  be  re- 
quired who  would  each  own  the  same  make 
of  machine,  and  with  the  large  number  of 
makes  now  competing  in.  the  market  and 
the  great  difference  in  the  ideals  of  indi- 
vidual purchasers,  it  would  be  no  easy  task 
to  get  that  number  in  a  single  city  to  go  in 
for  the  same  make.  Of  course,  a  co-opera- 
tive garage  might  also  be  operated  for  ma- 
chines of  different  makes,  but  in  that  case 
the  above  named  advantages  would  be  lost. 
Such  a  garage  is  now  operated  by  a  ntmiber 
of  wealthy  New  Yorkers,  we  believe,  and 
others  on  the  same  principle  have  been  pro- 
posed in  different  cities  in  the  country.  The 
scheme  will  undoubtedly  be  further  devel- 
oped, but  whether  it  will  eventually  prove 
superior  to  that  of  the  privately  operated 


public  garage  is  open  to  doubt.  Time  and 
increasing  competition  will  eradicate  the 
present  evils  in  the  garage  business,  and  the 
factor  of  competition  particularly  bids  fair 
to  have  a  more  salutary  effect  on  the  pri- 
vately owned  than  on  the  co-operative 
garage.  The  co-operative  system  has  never 
been  very  successful  in  this  country,  though 
it  is  applied  successfully  and  extensively 
abroad  in  the  creamery,  beet  sugar  and 
other  lines. 


States    from   regulating   autc 
within  their  own   domains, 
granted  the  States  by  the  G 
could    not    be    taken    from 
act  of  Congress. 


Federal  Control  of  Motoring. 

The  question  has  been  raised  in  the  minds 
of  many  whether  or  not  the  United  States 
Government  should,  to  any  extent,  control 
the  operation  of  automobiles  and  seek  to 
take  the  matter  out  of  the  hands  of  the 
States.  This  question  naturally  arises  from 
a  consideration  of  the  adverse  attitude 
which  some  of  the  State  legislators  have 
taken  in  reference  to  the  automobile. 

It  is  not  so  much  a  question  whether  the 
United  States  should  control  the  operation 
of  motor  vehicles  as  whether  the  Federal 
Government  really  possesses  the  power  to 
act  in  the  matter.  It  must  not  be  for- 
gotten that  in  this  country  there  are  two 
distinct  sovereignties — two  governments — 
that  of  the  State  and  that  of  the  United 
States.  Each  government  is  distinct  and 
independent  of  the  other  in  many  mat- 
ters. There  are  certain  things  the  United 
States  Government  cannot  do,  which  af- 
fect the  State,  and  there  are  matters  the 
State  has  no  control  over,  which  affect  the 
United  States. 

The  regulation  of  the  use  of  internal 
highways  is  a  matter  which  belongs  ex- 
clusively to  the  State  government.  It  is 
a  matter  of  purely  internal  concern  and 
comes  under  the  State's  power  to  pass 
regulations  protecting  the  public  from 
danger  in  the  operation  of  vehicles  on  the 
highways.  Over  these  State  internal  police 
matters  the  United  States  has  no  control 
at  all;  and  in  so  far  as  motoring  is  con- 
fined exclusively  within  the  jurisdiction  of 
the  State,  Congress  cannot  act. 

Where,  however,  automobiling  is  inter- 
state, that  is,  where  the  motorist  passes 
from  one  State  into  another,  the  Federal 
Government  is  given  jurisdiction  over  such 
travel  by  the  United  States  Constitution. 
The  United  States  has  jurisdiction  to  con- 
trol interstate  commerce,  and  interstate 
commerce  includes  interstate  travel  by 
means  of  the  motor  car.  Action  by  the 
.United  States  in  respect  to  interstate  mo- 
toring,   however,    would    not    prevent    the 


Progress  in  the  Appl 
Anti-Friction  Bea 

The  recent  announcement  < 
ment  of  ball  bearings  upon 
of  a  prominent  car  of  foreig 
is  of  interest,  as  their  adc»ptic 
in  the  engine  completes  t] 
progress  of  the  anti-friction 
leaves  the  modem  motor  car 
gle  plain,  journal  of  any  imp 
ing  any  revolving  portion  of  1 

This  use  of  balls  between 
rod  tip  and  the  crank  pin  fa: 
upon    with    great    reserve 
owing  to  the  extreme  severit 
ing   stresses,   which,    imder 
tions,  act  at  this  point,  and  a 
of  the  fact  that  the  bearing  i 
one,  and  unless  the  design 
likely  to  be  rather  clumsy, 
doubtless  only  a  matter  of  ] 
tioning  to  design   a   ball    be 
service  which  shall   success! 
all  ordinary  use. 

The  history  of  the  empk 
bearings  in  motor  car  constn 
interesting.  An  adherence  i 
ditions  insured  their  emplo 
wheels  of  many  of  the  earli 
and  the  ball  bearing  rear  s 
soon  developed.  For  a  long 
ings  of  the  engine  and  chan 
were  plain,  and  it  is  only  \-er 
the  gear  shafts  of  sliding  pii 
tions  have  been  generally  j 
ball  bearings.  In  the  meant 
drive  to  the  rear  axle  was  d 
ball  bearings  have  become  ve 
used  in  its  construction.  Th 
thing  but  plain  bearings  in 
engines  was  for  a  long  time 
questionable  advisability,  and 
garded  in  many  quarters,  bui 
crank  shafts  are  now  by  no  t 
mon  in  the  latest  foreign  can 
parently  proving  their  practic 
shafts  employing  anti-frictioi 
ings  are  not  unknown  on  rec 
cars,  rollers  being  used  in  o 
instance. 

Ball  bearing  crank  pins  w< 
be  the  next  in  order,  and  d< 
this  direction  will  be  watcbe 
est,  considering  the  severity  oi 
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nditions  involved.  The  motion  of  the 
ting  rod  upon  the  piston  pin  is  so 
that  very  little  saving  would  prob- 
es uit  from  the  adoption  there  of  an 
iction  bearing,  and  a  plain  bearing 
obably  be  retained  there.  Ball  bear- 
n  shafts  are  by  no  means  exceptional 
American  cars  at  the  present  time. 

how  great  an  increase  of  mechan- 
kiency  results  from  the  employment 
s  at  the  main  and  crank  pin  bearings 
lide   engines   cannot   at   present   be 

but  judging  from  data  obtainable 
x>mparative  tests  of  plain  and  ball 
js  under  somewhat  similar  condi- 
Df  service,  the  saving  of  energy  is 
to  be  found  very  material.  If  the 
1$  arc  so  proportioned  as  to  be  se- 
rom  the  danger  of  crushing  or  cut- 
icy  are  likely  to  be  largely  employed 
future.  Lubrication  difficulties  would, 
he  whole,  be  considerably  reduced  by 
rraployment,  an  advantage  of  consid- 

importance. 


i  of  Observers  in  Endurance 
Contests. 

he  recent  Berlin  conference  of  dele- 
from  a  number   of   recognized   na- 
automobile  clubs,  it  was  provisional- 
ided  to  hold  the  coming  "European 
:"  endurance  contest  under  the  rule 
rial  observers  and  a  maximum  speed 
^sed  upon  actual  running  time.    The 
J  draft  of  regulations,  prepared  by 
C.  of  France,  did  not  provide  for 
observers,  and  based  the  maximum 
upon  the  time  interval  between  the 
start  and  the  arrival.     Much  oppo- 
is   now    raised    in    France    to    the 
id  rule,  and  all  sorts  of  groundless 
5ns  to   it   are   put   forward.      Paul 
,  in  an  article  "Beware  of  Observ- 
tates  that  the  observers  would  not 
le  time  of  stops  by  means  of  split 
watches,  and  that  the  records  would 
re   be    inaccurate    and    invite    pro- 
He  mentions  several  other  equally 
I  and  far  fetched  objections  to  prove 
servers  are  undesirable  and  that  the 
»ecd  limit  rule  is  impracticable, 
diflference    between    the    two    pro- 
regarding  the  speed  limit  is  simply 
iuppose  a  certain  stage  of  the  con- 
180  kilometres  long,  and  has  to  be 
I  at  an  average  of  30  kilometres  per 
>r  in  six  hours.    Under  the  original 
car  which  covered  the  whole  dis- 
ffithout  stop  in  •ix  hours  and  an- 
which  covered  it  in,  say,  four  and 


one  half  hours*  actual  running  time,  with  one 
and  one-half  hours*  stops,  would  receive  the 
same  credit,  while  under  the  new  rule  the 
latter  car  would  be  penalized  for  the  one 
and  one-half  hours'  stops.  The  former 
system  is  evidently  a  very  crude  and  un- 
just one.  Its  inevitable  result  would  be 
that  every  contestant  would  drive  at  top 
speed  right  from  the  start,  in  order  to  gain 
time  for  possible  involuntary  stops.  The 
contest  would  develop  into  a  race,  and  its 
practical  value  would  be  lost.  This  is  not 
mere  theory,  but  has  been  demonstrated  to 
be  a  fact  in  contests  held  in  this  country. 
France  would  do  well,  in  organizing  its  first 
big  contest  of  this  kind,  to  take  a  lesson 
from  the  several  very  successful  endurance 
competitions  I  which  have  been  held  in  this 
country  and  in  England.  The  attempts  at 
such  contests  made  heretofore  in  France 
have  for  the  most  part  been  miserable  fail- 
ures. We  need  only  mention  the  last 
year's  contest  for  the  Pyrenees  Cup,  the 
printed  rules  for  which  provided  a  maxi- 
mum speed  limit  of  (we  believe)  30  kilo- 
metres per  hour,  but  the  contestants  at  the 
start  were  told  not  to  pay  any  attention  to 
this  rule.  Result:  A  race  pure  and  sim- 
ple and  protests  inmimerable. 

In  a  touring  contest,  actual  touring  con- 
ditions should  be  duplicated  as  nearly  as 
possible.  In  actual  touring,  if  a  mishap 
causes  a  delay,  the  tourist  does  not  race 
the  rest  of  the  way  to  make  up  for  it  (at 
least  the  sensible  tourist  doesn't),  but  ar- 
rives that  much  later.  The  mishap  is  re- 
sponsible for  his  late  arrival,  and  in  a  con- 
test such  a  mishap  should  therefore  be 
penalized.  It  is  not  customary  to  express 
such  delays  more  closely  than  in  a  round 
number  of  minutes,  and  there  is  absolutely 
no  need  of  split  second  watches  in  timing 
the  stops. 

Incompetency  and  unreliability  of  ob- 
servers are  another  objection  raised  to  the 
new  rule,  but  this  can  be  easily  met  by  re- 
quiring each  entrant  to  furnish  one  ob- 
server for  each  car  entered,  to  serve  only 
on  cars  of  another  make,  and  that  observ- 
ers change  cars  daily.  Only  with  com- 
petent observers  and  general  conditions 
similar  to  those  obtaining  in  actual  touring 
is  there  any  chance  for  a  practical,  in- 
structive contest.  If  the  French  insist  on 
making  the  contest  a  race,  they  will  most 
likely  fail  to  get  the  sanction  of  the  au- 
thorities fo»  the  whole  of  the  course,  but 
even  if  permissiion  should  be  obtained,  non- 
French  manufacturers  would  not  be  eager 
to  compete. 


Levas8or*s    Part    in    the    Develop* 
ment  of  the  Motor  Car. 

A  discussion  has  recently  arisen  in  Eng- 
land as  to  the  credit  due  to  Levassor  for 
his  work  in  the  development  of  automo- 
bile design.  It  may  be  stated  that  M. 
Levassor,  of  the  firm  of  Panhard,  Perrin 
&  Cie.,  came  into  possession  of  the  French 
Daimler  motor  patents  by  his  marriage  to 
the  widow  of  M.  Sarazin,  the  special  agent 
of  Gottlieb  Daimler  in  France,  and,  using 
the  Daimler  motor,  built  a  road  car  that 
differed  materially  from  that  constructed 
by  Daimler  himself.  Whereas  Daimler 
placed  the  motor  at  the  back  of  the  car  and 
obtained  his  change  of  speed  by  means  of 
belts,  Levassor  placed  the  motor  conspicu- 
ously at  the  front  of  the  car  under  a  hood 
and  secured  his  change  of  speed  by  means 
of  a  set  of  laterally  engaging  toothed 
pinions  in  combination  with  a  single  fric- 
tion clutch. 

These  two  features,  namely,  the  lo- 
cation of  the  motor  in  front  and  the 
change  of  gear  by  means  of  sliding  pinions 
and  a  single  friction  clutch,  have  since 
been  almost  universally  adopted  abroad, 
and  very  extensively  in  this  country  for 
high  powered  pleasure  cars,  and  it  would 
seem  that  much  credit  is  due  Levassor 
for  having  found  at  the  very  beginning  of 
the  era  of  automobile  experimentation  a 
combination  which,  after  twelve  years  of 
experience,  has  been  adopted  by  a  majority 
of  all  manufacturers.  The  credit  due  for 
the  invention  of  the  sliding  pinion  change 
speed  gear  is  still  somewhat  uncertain. 
Although  this  type  of  gear  is  recognized 
by  a  majortiy  of  designers  as  the  most 
practical  at  present  available,  its  short- 
comings are  clearly  apparent,  and  there 
are  few  who  will  deny  that  it  is  more  or 
less  of  a  makeshift  and  destined  to  be 
superseded  in  the  course  of  time.  Such  an 
event  would  naturally  detract  materially 
from  the  merit  of  the  invention  of  this 
gear. 

No  such  reserve  need,  however,  be  made 
in  giving  credit  to  Levassor  for  his 
good  judgment  in  placing  the  motor  at 
the  front  of  the  car.  The  early  automobile 
experimenters  almost  without  exception  in- 
clined to  the  opinion  that  the  motor  and 
mechanism  should  be  placed  where  they 
were  inconspicuous  and  close  to  the  driv- 
ing wheels,  and  occupied  space  that  could 
not  well  be  otherwise  advantageously  util- 
ized. Most  of  them  tried  to  copy  the  ap- 
pearance of  the  horse  carriage  as  closely 
as  possible,  fearing  that  projecting  machine 
parts  or  housings  might  suggest  a  traction 
engine  or  locomotive.  Levassor,  recogniz- 
ing the  importance  of  having  all  the 
mechanism  well  protected  and  readily  ac- 
cessible without  disturbing  the  passen- 
gers, boldly  broke  away  from  these  no- 
tions and  indicated  the  correct  path  of 
progress  in  automobile  design.  For  this 
contribution  to  the  progress  of  automobile 
construction  he  is  entitled  to  the  greatest 
credit. 
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Automobiling  in  Cuba. 

By  Harry  B.  Haines. 

The  American  automobilist  visiting  Cuba 
for  the  first  time,  and  entering  tliat  won- 
derful country  through  its  quaint  and  old 
fashioned  gateway,  Havana,  gains  an  im- 
pression that  is  at  once  erroneous  and  dis- 
appointing. The  little  narrow,  crooked 
streets,  crowded  and  jammed  with  traffic, 
seem  anything  but  inviting  to  the  automo- 
bilist, but  once  thePrado  is  reached  and 
crossed,  the  possibilities  of  automobiling  in 
Havana  become  at  once  apparent,  and  the 
toot  of  the  auto  horn  is  no  alien  sound  to 
that  quaint  old  Spanish  city. 

My  first  impression  of  Havana  was  any- 
thing but  a  favorable  one,  from  an  auto- 
mobilist's  standpoint,  for  when  my  bag- 
gage had  been  passed  through  the  custom 
house  and  I  was  fairly  ashore,  the  narrow 
little  streets,  with  their  2  foot  sidewalks, 
crowding  pedestrians  into  the  little  nar- 
row alleys  of  streets,  which  were  already 
jammed  with  traffic,  seemed  to  my  eye  to 
be  impassible  for  automobiles,  and  I  won- 
dered from  what  source  the  report  had 
spread  that  Havana  was  really  a  city  of 
good  roads  and  of  automobile  attractive- 
ness. 

I  sat  back  in  the  coche,  and  was  driven 
swiftly  through  the  busy  streets  of  the 
lower  section  of  the  city,  past  the  old  two 
wheeled  carts,  and  past  men  on  horseback 
and  women  and  children  afoot,  with  an 
occasional  bicyclist  riding  by,  but  no  sign 
of  an  auto.  Suddenly,  however,  we  rushed 
out  of  a  side  street,  the  driver  of  the 
coche  clanging  his  bell  and  scattering  the 
pedestrians  right  and  left,  and  there  in 
front  of  the  Inglaterra  Hotel  I  saw  my 
first  automobile  in  Cuba.  It  was  a  50  horse 
power  Panhard  owned  by  Col.  J.  J.  Astor, 
and  I  was  destined  to  meet  the  same  car 
later  on  under  less  favorable  circumstances. 
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although  at  the  time  I  had  no  idea  that 
this  was  to  be  the  case. 

Before  we  had  reached  the  hotel  two 
other  automobiles  crowded  with  merry  par- 
ties dashed  up  the  broad  Prado,  going  at 
fully  35  miles  an  hour,  and  dodging  in  and 
out  among  the  coches  and  the  carts  with 
reckless  abandon.  Following  behind  was  a 
large  sightseeing  wagon  similar  to  those 
used  in  New  York  city  and  in  many  Amer- 
ican seashore  resorts,  and  it  was  crowded 
with  tourists.  I  later  learned  that  these 
large  automobiles  made  daily  trips  during 
the  tourist  season  to  points  of  interest, 
American  guides  being  sent  along  to  ex- 
plain things  to  those  in  the  car. 

It  takes  some  time  for  an  American  to 
adjust  himself  to  the  ways  of  Cuba,  and 
to  realize  that  in  Havana,  although  a  great 
deal  of  business  is  transacted,  there  is  no 
great  rush  and  bustle,  and  people  don't 
like  to  be  hurried.  It's  too  hot  to  hustle, 
and  what's  the  use  anyhow? 

When  I  finally  did  get  somewhat  accus- 
tomed to  things  and  began  to  sit  up  and 
take  notice,  I  turned  my  attention  to  the 
automobile  situation,  which  proved  to  be 
both  surprising  and  interesting.  I  soon  as- 
certained that  the  automobile  was  not  only 
well  thought  of  and  popular  in  Cuba,  but 
that  it  was  rapidly  becoming  a  prominent 
feature.  I  was  surprised  to  learn  that  there 
were  365  automobiles  in  the  city  of  Havana, 
and  also  four  garages.  That  two  compa- 
nies rented  out  machines  to  tourists,  one 
company  maintaining  sightseeing  rigs  and 
running  daily  trips  during  the  tourist  sea- 
son, and  also  operating  the  cars  in  rural 
sections  the  other  nine  months  of  the  year; 
and  that  another  company  of  Americans 
maintained  a  regular  daily  service  with 
eight  machines  between  various  Cuban 
cities,  and  was  making  the  venture  pay  ex- 
cellently, despite  an  investment  of  nearly 
$40,000. 


Vol 

The  leading  garage  in  Havax 
the  West  Indies  Transportatio 
who  have  the  lower  floors  of 
at  Zulueta  28.  They  have  a  rao 
in  every  respect,  with  a  com 
shop,,  electric  charging  plant  an 
pair  department  in  charge  of  A 
formerly  employed  in  the  St 
Fisk  Rubber  Company.  A.  C 
royal  good  fellow,  who  has  sec 
Panama  and  other  tropical  coi 
who  speaks  Spanish  like  a  n 
charge  of  the  company's  int< 
Bamhart  is  a  citizen  of  the  Unit 
America,  and  was  construction 
the  De  Forrest  Wireless  Telef 
pany  for  five  years.  He  went 
to  take  hold  of  the  affairs  of  tl 
dies  Transportation  Company 
1905,  and  at  that  time  there  wa 
in  the  cit>',  although  a  large 
foreign  cars  of  high  price  wcr 
wealthy  Cubans  who  stored  the 
selves  and  had  their  own  men 
pairs.  There  are  now  twentj'- 
American  make  stored  in  this  { 
storage  charge  is  $15  a  montl 
eludes  cleaning.  Gasoline  sells 
a  gallon,  engine  oil  at  $1.10  a 
lubricating  oil  at  $1  a  gallon. 
20  cents  a  pound,  and  mechani 
repairs  is  charged  at  60  cents  a 
■  of  these  prices  are  based  01 
money,  the  Spanish  dollar,  v 
universally  used  coin,  being  wc 
less  than  the  American  dollar. 
This  enterprising  company 
large  trucks,  all  of  them  of  th< 
inder  opposed,  air  cooled  t>-p 
these  cars  carry  from  fifteen 
passengers,  and  the  remaininf 
commodate  twenty-eight  passt 
The  machines  have  given  good 
no  great  difficulty  having^  been 
with    overheating,    showing    tl 
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The  Cuban  Planters  Method  of  Traveling 

Auto  Is  Superseding. 
cooled  engine  is  practicable  in  tropical  cli- 
mates,   and     under    constant    and     severe 
service. 

An  all  year  round  service  is  maintained 
between  Marianao  and  Guanajay,  a  dis- 
tance of  32  kilometres,  and  between  Guana- 
jay  and  Mariel,  a  distance  of  12  kilometres. 
The  lines  are  well  patronized,  and  the  driv- 
ers of  the  old  fashioned  "gauguas"  have 
practically  been  put  out  of  business. 
This  is  the  name  given  to  the  old  stage 
coaches  drawn  by  mules,  which  were,  until 
the  advent  of  the  automobile,  the  only 
means  of  transportation  between  these  in- 
land towns  of  the  island.  The  owners  of 
these  rigs  reaped  a  rich  harvest  until  the 
automobiles  came,  and  then  the  natives  de- 
serted them  at  once  and  fell  in  with  the 
innovation,  realizing  that  the  autos  were 
just  as  reliable  as  the  old  mule  drawn 
wagons,  and  were  much  speedier  without 
being  any  more  expensive. 

Of  course,  the  gaugua  owners  and  driv- 
ers did  not  like  the  idea  of  being  put  out 
of  business"  by  the  American  devil  wagons, 
and  they  became  distinctly  fussy  and  ob- 
noxious. !Mr.  Barnhart  was  notified  by 
<^cveral  anonymous  letters  duly  decorated 
with  skulls  and  crossbones  that  if  he  did 
not  call  his  autos  off  the  road  his  life 
would  be  declared  forfeit,  and  he  would 
have  to  pay  the  penalty.  He  paid  no  at- 
tention to  the  threats,  nnd  the  autos  ran 
right  along  and  were  well  patronized  by 
the  better  class  of  natives.  Then  the 
gaugua  men  resorted  to  other  tactics.  They 
tried  to  wreck  the  autos  by  piling  stones 
across  the  road  and  even  by  stretching 
ropes  across  at  night.  They  found  that 
water  and  gasoline  wouldn't  assimilate,  and 
used  that  knowledge,  causing  some  annoy- 


ance. They  made  all 
sorts  of  attempts  to 
wreck  the  rigs,  but  the 
drivers,  all  Americans, 
were  on  the  alert,  and 
accidents  were  avoided. 
Finally,  finding  that  they 
could  accomplish  noth- 
ing they  gave  up  the 
fight  and  contented 
themselves  with  driving 
their  rigs  along  and 
picking  up  passengers 
when  the  autos  were  out 
of  commission  for  re- 
pairs or  out  of  gasoline, 
as  was  sometimes  the 
case. 

The  Guanajay  cars 
start  from  the  end  of 
the  trolley  car  line  of 
M  a  r  i  a  n  a  o  ,  running 
thence  to  Punto  Brava, 
to  Hoyo  Colorado,  to  El 
Caimito,  to  Guanajay,  a 
distance  of  24  miles,  for 
which  a  charge  is  made 
of  60  cents  per  pas- 
senger. The  trip  occu- 
pies two  hours'  time. 
The  Guanajay  to 
Mariel  trip  is  12  miles,  and  50  cents  a 
passenger  is  charged.  From  Guanajay  a 
car  runs  to  Artemisa,  a  distance  of  10 
miles,  for  which  a  fare  of  40  cents  per  pas- 
senger is  collected. 

It  is  figured  that  to  run  the  eight  cars 
and  keep  them  in  commission  the  cost  per 
day  per  car  is  $12,  divided  as  follows: 
Wages  for  driver,  $3;  gasoline,  $4;  repairs, 
oil,  depreciation,  etc.,  $5  a  day.  The  Mari- 
anao-Guanajay  cars  run  every  hour  in  both 
directions.  The  whole  system  is  controlled 
by  the  following  time  card,  which  is  rigidly 
lived  up  to,  the  cars  arriving  and  departing 
on  schedule,  accidents  not  preventing. 


,  Which  the 


Time  Card, 
west    indies    transportation    company. 

The  automobiles  of  the  West  Indies 
Transportation  Company  will  leave  Mari- 
aiiao  for  Guanajay  at  6:30  a.  m.,  7:30 
a.  m.,  9:30  a.  m.,  11  a.  m.,  12:30  p.  m.,  i  :3o 
p.  m.,  3 :30  p.  m.,  5  P.  m. 

Guanajay  for  Marianao  at  6  a.  m.,  8 
a.  m.,  9:30  a.  m.,  10:30  a.  m.,  12:30  p.  m., 
1 :30  p.  m.,  3 :30  p.  m.,  4 :30  p.  m. 

Guanajay  for  Mariel  at  6  a.  m.,  8  a.  m., 

10  a.  m.,  12  m.,  2  p.  m.,  4  p.  m. 

Mariel  for  Guanajay  at  7  a.  m.,  9  a.  m., 

11  a.  m.,  I  p.  m.,  3  p.  m.,  5  p.  m. 

ZULUETA  28,  HAVANA,  CUBA. 

On  one  or  two  occasions  the  machines 
have  been  unable  to  make  their  trips  owing 
to  a  shortage  of  gasoline.  This  was  the 
case  on  the  day  after  my  arrival  in  Cuba, 
and  Mr.  Barnhart  made  up  a  party  of 
which  I  had  the  pleasure  of  being  a  mem- 
ber, and  rode  out  to  locate  the  stranded 
cars. 

The  run  from  the  garage  was  out  the 
Prado,  and  so  on  to  El  Vedado,  the  ex- 
clusive residential  suburb  of  Havana, 
thence  past  the  famous  Colon  cemetery 
and  so  on  to  Marianao,  and  over  the  Cuban 
race  course  to  Arroyo  Arenas,  Punta 
Brava,  Hoyo  Colorado  and  El  Caimito  to 
Guanajay.  The  road  is  a  beautiful  one, 
smooth  and  finer  than  any  American  road 
that  1  have  ever  ridden  over,  and  runs 
through  a  glorious  country  rich  with  trop- 
ical vegetation.  Long  rows  of  royal  palms, 
cocoanut,  palm  and  guava  trees  may  be 
seen ;  fields  of  pineapples  and  tobacco  and 
groves  of  bananas  are  common,  and  withal 
the  scene,  with  the  quaint  Spanish 
houses,  the  funny  two  wheeled  carts  drawn 
by  their  slow  oxen,  the  ever  present  rural 
guard  mounted  on  his  horse  and  armed 
with  revolver  and  machete,  is  one  ever 
changing,  ever  strange  and  new,  and  at  all 
times  interesting  and  attractive. 
(To  be  continued.) 
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Mas:neti8ni. 

A  magnet  is  a  body  which  has  the  power 
of  attracting  certain  other  bodies  called 
paramagnetic.  The  most  important  para- 
magnetic substances  are  iron  and  its  vari- 
ous combinations.  Nickel  and  cobalt  are 
also  slightly  paramagnetic,  but  do  not  pos- 
sess this  property  to  a  sufficient  degree  to 
affect  their  commercial  values.  There  are 
two  kinds  of  magnets,  viz.,  permanent  and 
temporary  magnets.  The  former  retain  the 
power  of  attracting  paramagnetic  (mag- 
netic for  short)  substances  permanently, 
while  the  latter  retain  it  only  so  long  as 
a  magnetizing  force  is  applied.  Perma- 
nent magnets  can  only  be  made  of  hardened 
steel,  manganese  steel  being  the  best  for 
this  purpose,  because  it  retains  the  mag- 
netism best.  In  practice  permanent  mag- 
nets are  usually  found  in  two  forms,  bar 
magnets  and  horseshoe  magnets. 

When  a  magnet  is  freely  suspended  it 
takes  up  a  certain  definite  position.  A  bar 
magnet,  for  instance,  will  point  substan- 
tially north  and  south.  The  end  of  the 
magnet  pointing  toward  the  north  is  called 
the  north,  or  positive,  pole,  and  the  end 
pointing  toward  the  south  is  called  the 
south,  or  negative,  pole.  Every  magnet,  of 
whatever  shape,  has  these  two  poles,  and 
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Fig.  I. — Bar  Magnet. 

if  a  magnet  is  broken  into  two  or  more 
pieces  each  piece  again  has  a  north  and  a 
south  pole.  The  reason  a  magnet  takes  up 
a  certain  definite  direction  when  freely  sus- 
pended is  that  the  earth  itself  is  a  perma- 
nent magnet,  having  its  magnetic  south 
pole  in  the  regions  near  the  North  Pole, 
and  its  magnetic  north  pole  opposite,  and 
it  is  a  law  of  magnets  that  poles  of  unlike 
sign  attract  and  poles  of  like  sign  repel 
each  other.  The  force  of  attraction  and 
repulsion  is  equal  to  the  product  of  the 
strength  of  the  two  poles,  respectively,  di- 
vided by  the  square  of  the  distance  between 
them. 

As  there  is  an  attractive  and  repulsive 
force  between  magnets  at  a  distance  from 
each  other  and  an  attractive  force  between 
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Fig.  2. — Horseshoe  Magnet. 


a  magnet  and  an  tmmagnetized  magnetic 
body,  it  is  obvious  that  the  magnetic  force 
of  a  magnet  pervades  the  surrounding 
space.  It  is  also  found  by  experiment  that 
at  any  given  point  in  the  surroundings  of 
a  magnet  the  attractive  or  repulsive  force 
has  a  definite  direction.  If  a  small  mag- 
netic needle,  freely  suspended,  be  brought 
close  to  the  north  pole  of  a  large  bar  mag- 
net and  then  be  moved  away  along  the 
path  indicated  at  any  moment  by  its  direc- 
tion, it  will  finally  arrive  at  the  south  pole 
of  the  bar  magnet.  This  experiment  has 
led  to  the  conception '  of  magnetic  lines  of 
force  which  emanate  from  the  north  pole 
of  a  magnet  and  pass  through  the  sur- 
rounding atmosphere  to  the  south  pole. 
The  space  surrounding  a  magnet  in  which 
there  is  an  appreciable  magnetic  effect  is 
called  a  magnetic  field. 

The  lines  of  force  which  pass  through 
the  atmosphere  from  the  north  pole  to  the 
south  pole  pass  through  the  magnet  from 
the  south  pole  to  the  north  pole,  thus 
forming  a  complete  circuit.  Magnetic  lines 
of  force  follow  very  much  the  same  laws 
as  electric  currents.  The  total  number  of 
lines,  which  corresponds  to  the  current,  de- 
pends directly  upon  the  "magneto  motive 
force"  of  the  magnet  and  inversely  upon 
the  magnetic  resistance  of  the  circuit 
The  magnetic  resistance  is  much  greater 
for  the  air  portion  of  the  circuit  than  for 
the  steel  portion,  and  this  explains  the 
superiority  for  many  purposes  of  the  horse- 
shoe magnet  over  the  bar  magnet,  as  in  the 
horseshoe  magnet  the  length  of  the  mag- 
netic path  through  the  air  is  relatively 
short.  In  order  that  a  permanent  magnet 
may  well  retain  its  magnetism  the  magnet 
must  be  very  long  in  proportion  to  its 
cross  section,  its  poles  must  be  close  to- 
gether and  the  opposed  polar  surfaces  must 
be  relatively  large. 

The  lines  of  force  extending  between  the 
poles  of  a  magnet  may  be  well  illustrated  by 
a  simple  experiment.  A  magnet  is  laid  on 
the  table  and  at  a  short  distance  above  it 
is  held  a  sheet  of  white  paper  soaked  with 
molten  paraffin,  which  paper  is  shaken  while 
a  bagful  of  fine  iron  filings  is  slowly 
poured  onto  it  from  a  certain  height.  Each 
iron  filing  arranges  itself  with  its  length  in 
the  direction  of  the  lines  of  force,  and 
when  the  experiment  is  completed  a  per- 
fect map  of  the  magnetic  field  is  obtained, 
as  shown  by  the  accompanying  diagram. 

A  permanent  magnet  may  be  produced  by 
drawing  a  piece  of  hardened  steel  over  one 
pole  of  another  permanent  magnet  This 
method,  however,  does  not  give  very  sat- 
isfactory results,  as  magnets  thus  made  are 
not  very  powerful.  The  method  now  gen- 
erally employed  is  that  known  as  electric 
magnetization. 

By  bringing  a  magnetic  needle  into  the 
vicinity  of  a  conductor  carrying  an  elec- 
tric current  it  will  be  found  that  the  needle 
tends  to  set  itself  at  right  angles  to  the 
direction  of  current  flow,  thus  indicating 
that  an  electric  current  has  a  magnetic  ef- 
fect     In   fact,    a  conductor    carrying    an 
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Fig.  3. — Electric  Macnetizatiok. 
electric  current  is  surrounded  by  circular 
magnetic  lines  of  force.  The  magnetic  ef- 
fect of  a  current  can  be  made  very  power- 
ful by  forming  the  conductor,  or  wire,  into 
a  coil  of  many  turns,  in  which  case  all  the 
lines  of  force  pass  through  the  coil  and 
return  on  the  outside.  Such  a  coil  be- 
haves exactly  like  a  magnet,  and  when  free- 
ly suspended  takes  up  a  position  with  its 
axis  extending  north  and  south.  The 
magnetic  strength  is  proportional  to  the 
number  of  turns  in  the  coil  and  the  cur- 
rent flowing  through  it  If  a  hardened 
steel  bar  or  horseshoe  is  inserted  into  the 
coil  while  the  current  is  flowing  it  becomes 
at  once  magnetized,  and  by  using  a  large 
number  of  turns  in  the  coil  and  a  strong 
current  a  very  powerful  magnet  can  be 
thus  produced.  "After  the  bar  or  horse- 
shoe is  withdrawn  or  the  current  is  .^topped 
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Fig.  4. — Magnetic  Field  of  Horseshoe 
Magnet. 

it  retains  a  considerable  portion,  though  not 
all,  of  the  magnetism  thus  imparted  to  it 
It  is  a  permanent  magnet.  The  strength  of 
permanent  magnets  decreases  in  the  course 
of  time,  and  is  very  detrimentally  affected 
by  shocks  and  heat. 

If,  instead  of  a  hardened  steel  bar  or 
horseshoe,  one  of  soft  iron  or  steel  had 
been  inserted  into  the  coil,  an  even  stronger 
magnet  would  have  been  obtained,  but  the 
magnetism  of  such  a  piece  of  soft  iron  or 
steel  immediately  vanishes  almost  com- 
pletely when  the  current  is  stopped  or  the 
piece  is  withdrawn  from  the  coiL  Tempo- 
rary magnets  are  thus  made  from  soft 
wrought  iron,  steel  or  cast  iron.  They  arc 
of  very  great  importance  in  the  genera- 
tion, control  and  appHcation  of  electricity. 
It  may  be  added  that  in  the  case  of  electric 
magnetization,  the  polarity  of  the  resulting 
magnet  always  depends  upon  the  direction 
of  flow  of  current  through  the  coil.  If  the 
coil  be  regarded  as  a  screw  and  the  current 
flows  tlirough  it  in  the  direction  the  screw 
is  turned,  then  the  north  pole  will  be  in  that 
direction  toward  which  the  screw  would 
advance. 
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Puzzling  Action  of  a  Gasoline 
Motor— A  Query. 

Editor  Horseless  Age: 

I  had  an  experience  last  year  such  as 
I  have  never  seen  described  in  print,  and  I 
think  a  recital  of  it  may  be  the  means  of 
some  time  aiding  someone  to  locate  a 
similar  trouble.  The  car  on,  which  it  oc- 
curred was  a  1904  model  of  one  of  the 
best  American  makes,  which  I  used  with 
much  satisfaction  during  the  seasons  of 
1904  and  1905.  At  times  in  its  first  year 
I  would  notice  that  one  cylinder  would 
miss  for  a  little  time  and  then  resume 
operation.  This  would  nearly  always  oc- 
cur after  descending  a  hill  with  the  spark 
cut  off,  but  the  engine  revolving,  driven 
by  the  weight  of  the  car  (there  was  a 
button  on  the  steering  wheel  which  when 
pressed  would  break  the  electric  circuit  to 
the  spark  coils).  I  made  a  regular  prac- 
tice of  thus  using  the  engine  as  a  brake, 
closing  the  throttle  as  far  as  it  would  go 
and  holding  the  thumb  on  the  button, 
and  could  negotiate  most  hills  of  moder- 
ate grade  without  having  to  use  the  regu- 
lar brakes,  or,  at  most,  with  a  little  pres- 
sure on  the  foot  brake  pedal,  which  was 
not  interconnected  with  the  clutch  and 
hence  could  be  so  used  without  discon- 
necting the  engine  from  the  transmission 
gear.  This  missing  would  only  last  a 
few  seconds,  and  then  the  motor  would 
resume  business  in  its  ordinary  manner 
and  go  right  along.  The  missing  never 
began  while  the  throttle  was  well  open 
or  in  climbing  hills. 

My  theory  of  the  cause  of  this  missing 
was  that  when  the  engine  was  revolving 
and  splashing  oil,  but  the  plugs  not  fir- 
ing, one  of  the  plugs  would  foul,  and  con- 
sequently fail  to  fire  when  the  current 
resumed;  but  as  there  were  spark  gaps  on 
the  plugs  the  fouling  would  soon  burn  off, 
and  that  cylinder  would  then  be  as  good 
as  ever.  I  did  not  use  the  car  at  all  for 
about  three  months  of  the  winter  of 
1904-S,  and  when  I  resumed  running  it 
this  occasional  missing  was  somewhat 
more  pronounced,  but  not  at  all  uniform. 
Some  days  it  would  be  rather  annoying 
and  others  it  would  not  appear  at  all,  I 
seldom  gave  it  a  thought.  In  the  latter 
half  of  August,  1905,  the  car  and  I  having 
been  separated  four  or  five  weeks,  I  be- 
gan to  use  it  again,  and  at  once  found 
this  missing  much  increased.  It  still  be- 
gan only  after  running  down  a  hill  with 
the  spark  cut  out,  or  else  after  running 
for  a  little  with  the  throttle  nearly  closed 
and  the  spark  still  on.  When  all  the  cyl- 
inders were  firing  they  would  continue  to 
do  so  as  long  as  the  throttle  was  well 
open,  and  the  missing  never  began  on  an 
up  grade;  but  when  it  did  begin  it  some- 


times  kept  *up   in   a   most   exasperating 
manner. 

I  found  that  I  could  generally  stop  this 
missing  by  switching  to  the  other  bat- 
tery. The  car  was  fitted  with  two  stor- 
age batteries  of  two  cells  each,  and  I 
had  connected  them  so  that  one  sent  the 
current  through  the  wiring  in  the  op- 
posite direction  to  the  other  by  ground- 
ing the  positive  of  one  battery  and  the 
negative  of  the  other.  A  three  point 
switch  on  the  dash  permitted  the  connec- 
tion of  either  battery  by  simply  moving 
the  blade.  After  I  found  that  reversal 
of  the  current  would  stop  the  missing,  I 
ran  for  some  time  with  no  trouble  beyond 
frequent  shifting  of  the  switch.  That  is,  I 
would  start  out  and  run  until  I  reached 
the  bottom  of  the  first  down  grade,  then 
I  would  find  a  cylinder  missing.  I  at 
once  would  reach  forward  and  change 
the  switch  to  the  other  battery,  and  the 
motor  at  once  resumed  regular  firing 
and  continued  until  the  bottom  of  the 
next  hill  was  reached  and  the  throttle 
was  opened  to  proceed,  when  again  she 
would  be  found  to  be  running  on  three 
cylinders.  Switching  back  to  the  first 
battery  would  promptly  stop  this,  and 
the  car  would  go  ahead,  possibly  climb- 
ing a  long  hill  of  a  grade  so  steep  that 
the  second  speed  would  have  to  be  re- 
sorted to,  with  never  a  skip.  As  soon  as 
the  next  downward  dip  was  encountered 
the  missing  began  on  reopening  the 
throttle  at  the  bottom  of  the  hill,  and 
then  the  switch  had  to  be  changed  again. 

I  now  began  to  get  interested  in  the 
affair,  and  made  an  effort  to  discover 
which  cylinder  was  doing  the  missing. 
It  proved  to  be  No.  3,  and  a  little  ad- 
justing of  the  vibrator  on  the  coil  seemed 
to  improve  matters;  but  on  the  next  run 
the  old  miss  was  just  as  bad  as  ever, 
and  when  I  tested  the  coils  I  found  it 
had  transferred  itself  to  No.  i  cylinder. 
I  stopped  and  monkeyed  with  that  vibra- 
tor until  it  seemed  O.  K,  and  got 
through  the  rest  of  that  trip  weU  enough, 
but  the  next  day  it  was  the  old  i  .ory,  and 
this  time  it  was  No.  2  cylinder  that  was 
at  fault.  I  now  went  over  all  the  wiring 
and  tightened  up  every  connection, 
cleaned  the  timer,  etc.,  and  for  a  day 
or  two  there  was  some  improvement,  and 
then  it  was  as  bad  as  ever. 

The  next  development  was  for  two 
cylinders  to  begin  missing  at  the  same 
time,  and  to  my  great  disgust  on  a  rough 
coxmtry  road  after  making  a  dip  down 
into  a  hollow  with  a  steep  ascent  beyond 
I,  for  the  first  time  in  my  use  of  this  car, 
found  her  unable  to  pull  herself  up  even  , 
in  first  gear,  and  had  to  push  the  clutch 
pedal  and  apply  the  brakes.  I  dropped 
back  to  the  bottom  of  the  hill  (only  a 
few  yards),  and  after  speeding  up  the 
motor  and  switching  over  the  current, 
got  her  going  enough  to  climb  the  grade; 
but  by  this  time  I  was  getting  worried. 
I  sought  the  advice  of  friends,  and  one 
of    them    suggested    that    more    voltage 


to  the  batteries  would  help.  I  connect- 
ed one  cell  of  one  battery  in  series  with 
the  two  of  other  battery,  and  found  she 
ran  without  a  skip;  but  as  the  coils  were 
French,  and  recommended  for  only  four 
volts  use,  I  was  a  little  afraid  of  injur- 
ing them.  Also  it  seemed  only  a -make- 
shift, for  the  motor  had  once  run  well 
enough  on  the  two  cell  current,  and  the 
trouble  must  have  some  cause  which 
ought  to  be  found  and  removed.  As  an 
increase  of  current  surely  helped,  I 
thought  possibly  some  was  being  lost  in 
the  switch'  on  the  dash  or  in  the  button 
on  the  steering  whe^l,  so  I  ran  a  special 
wire  direct  from  the  battery  to  the 
ground  connection  on  the  coil  box  and 
another  from  the  other  battery  pole  to 
the  ground,  leaving  out  all  switches.  Of 
course,  it  was  then  impossible  to  stop 
the  motor  except  by  breaking  one  of 
these  wire  connections,  but  I  made  a 
10  mile  trip  downtown  and  back  with 
it  and  had  no  skipping. 

I  forgot  to  mention  that  the  engine  near- 
ly always  ran  much  better  in  the  morning, 
when  I  commonly  ran  only  into  the 
business  part  of  town;  but  in  the  after- 
noon, on  a  longer  country  trip,  it  would 
show  its  worst.  Some  advisers  saw  in 
this  convincing  proof  that  it  was  all  in 
the  batteries,  which  would  recuperate  at 
night  and  be  fairly  fresh  in  the  morning, 
but  I  had  charged  and  recharged  the  bat- 
teries too  often  to  entertain  any  such 
notion.  According  to  custom,  when  I 
tried  my  direct  wires  again  in  the  after- 
noon the  engine  missed  once  more,  so 
that  scheme  was  a  failure;  but  it  showed 
me  one  thing — in  connecting  and  discon- 
necting these  wires  I  found  the  ground 
terminal  on  the  coil  box  was  distinctly 
loose  and  could  be  moved  about  in  the 
hard  rubber  plate  over  the  coils.  Eure- 
ka! The  trouble  was  found!  I  took 
off  the  coil  box  from  the  dash,  discon- 
necting all  wires,  and  carried  it  to  a 
neighboring  electrical  worker.  He  was 
too  busy  to  go  at  it  at  once  and  I  had  to 
forego  seeing  him  dissect  the  box,  and 
when  I  went  back  the  next  morning  he 
had  completed  the  job.  His  report  was 
that  the  terminal  had  come  unsoldered 
from  the  wire  leading  to  all  four  coils 
and  was  merely  touching  it.  He  had  re- 
soldered  the  connection,  and  now  all 
would  be  lovely!  I  put  the  coils  back  in 
place  and  wired  up  everything  and  went 
for  a  trial.  She  missed  precisely  as  be- 
fore! 

Before  this  I  had  written  the  builders 
of  the  car  about  my  troubles,  and  they 
had  written  me  in  answer  that  they 
thought  it  likely  the  cause  was  weak 
exhaust  valve  springs,  which  would  al- 
low the  valve  to  stick  partly  open  dur- 
ing the  following  suction  stroke,  allow- 
ing the  burnt  gas  from  the  next  later 
cylinder  to  be  drawn  in  and  mixed  with 
the  fresh  gas  entering  through  the  inlet 
valve.  These  seemed  very  plausible,  as 
when    the    throttle    was    nearly    closed 
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ihtre  would  be  much  less  good  gas  and 
iTifirc  ?>iictiun  to  draw  in  the  burnt  ex- 
] last 4.  and  even  after  the  throttle  was 
again  nilly  opened  the  charge  would  be 
so  cuiuaniinated  that  any  slight  weak- 
ness in  the  spark  of  any  individual  cylin- 
der would  cause  that  particular  one  to 
mihs  They  advised  me  to  run  the  en- 
gine, tind  which  cylinder  was  missing, 
and  then  press  down  on  the  spring 
washer  on  that  particular  exhaust  valve 
stem  and  see  if  sharp  closing  of  the 
valve  did  not  correct  the  miss.  I  found 
it,  however,  very  hard  to  get  the  motor 
lu  mi?i  at  all  in  the  house  or  when  I 
w^nietl  it  to  do  so,  and  I  was  so  con- 
vinced that  the  fault  lay  in  the  ignition 
purl  oi  the  motor  that  I  kept  on  experi- 
menting with  wires  and  batteries. 

Final] y  the  factory  people  wrote  that 
oni-  oi  their  inspectors  would  be  in  a 
nearby  city  and  they  would  have  him 
crstiH"  tii  see  my  car.  He  arrived  with 
two  exhaust  valve  springs  in  his  pocket, 
which  he  put  in  the  worst  two  cylinders 
(without  removing  the  valves),  and  then 
look  the  car  out  and  ran  her.  One  of  the 
other  twif  cylinders  missed,  but  he  said  the 
springs  were  bad,  and  as  soon  as  he  went 
home  lie  would  send  me  a  couple  more 
and  1  could  put  them  in  and  be  happy. 
Well,  he  sent  them,  but  when  they  came 
lirte  was  a  full  quarter  inch  shorter  than 
the  other,  and  shorter  than  my  old 
Apriugs  also,  so  I  could  see  little  use  in 
trying  it^  I  did  put  them  in,  however, 
and  ran  the  car  a  few  days,  and  she 
missed  about  as  successfully  as  ever!  I 
then  went  to  a  factory  where  volute 
Mriij^?  are  made,  and  showed  them  my 
■Id  s|Jiings.  They  said  the  pitch  was  too 
^vi-'Ai  uid  they  could  not  be  expected 
{','  st:Liii!  up,  so  I  had  four  new  ones  made 
*>[  '.'i]v  number  heavier  wire  and  with 
t\v*j  tiiorc  turns  in  the  same  total  length, 
giving  a  flatter  angle  to  the  spiral.  When 
1  came  to  put  them  in  I  removed  all  the 
exhaust  valves,  and  found  the  stems  of 
alt  considerably  worn  and  cut  and  look- 
ing as  if  they  had  sprung  out  of  straight. 
I  draw-hied  them  a  little,  and  smoothed 
them  tip  with  emery  cloth,  which,  with 
the  wear  that  had  taken  place  in  over 
8,000  tniles  the  car  had  run,  made  them 
a  rather  loose  fit  in  the  guides.  How- 
ever, 1  ground  in  all  the  valves  and  put 
the  new  springs  in  place,  and  from  that 
day  on  my  missing  was  ended.  The  fac- 
tfiry  was  vindicated  in  its  diagnosis,  if 
tiot  IN  Its  remedy  and  application  of  the 
latter, 

S*n\  all  this  may  be  an  aid  to  anyone 
miteiiii^^  with  similar  annoyance,  but  I 
t^houM  like  to  ask  if  such  trouble  is  fre- 
qttfiU^  anil  if  so,  why  someone  has  not  ap- 
plied ^**\ue  form  of  oiler  to  those  valve 
^teni^'  I  presume  it  would  be  hard  to  get 
im  iiil  whicli  would  not  burn  on  and  make 
llic  trtiiTble  worse,  but  do  you  know  of  any 
(linr't  iittenipts  in  this  line?  B. 

[Thi-  nuestions  are  submitted  to  our 
^***^'^i  r-      Ed.] 


Finishing  Cylindei's. 

Editor  Horseless  Age  : 

Of  the  many  stages  in  motor  car  build- 
ing, none  is  more  important  than  that  of 
finishing  the  cylinders,  and  no  process  of 
construction  demands  more  accurate  work. 
An  imperfect  cylinder  is  inefficient,  and  an 
inefficient  cylinder  is,  of  course,  a  very  se- 
rious defect  in  a  car^  Every  detail  of  this 
work,  from  the  pouring  of  the  metal  to  the 
last  touches,  necessitates  skilled  and  accu- 
rate manipulation.  As  to  the  best  method 
of  finishing  cylinders  makers  disagree,  just 
as  they  do  on  the  question  of  casting  cylin- 
ders separately  or  in  pairs.  The  most  com- 
mon practice,  and  one  that  has  been  almost 
exclusively  used  until  recently,  is  to  bore 
the  cylinders.  .  Under  this  method  the  cyl- 
inders are  first  accurately  squared  at  the 
base,  tlien  the  castings  are  braced  or  bolted 
to  position  on  the  bed  of  the  boring  ma- 
chine. As  no  two  cylinders  are  exactly 
alike,  it  is  obvious  that  care  is  necessary 
in  bracing  them  upon  the  bed,  and  provi- 
sion is  made  for  the  slightest  deviation 
from  the  pattern.  When,  the  casting  is  in 
perfect  alignment  it  is  bored  by  means  of  a 
long  bar,  which  extends  inside  the  open- 
ing, and  is  adjustable  to  any  size  of  cylin- 
der. Two  cuts  are  usually  made  on  two 
different  machines,  one  adjusted  to  take  off 
a  specific  amount  of  material  and  the  other 
following  with  a  slighter  cut.  For  these 
operations  a  multiple  borer  is  employed  in 
many  cases,  which  bores  four  cylinders  at 
the  same  time.  When  one  set  of  four  has 
been  bored,  the  serving  tables  are  reversed, 
and  the  bars  are  served  with  four  more 
cylinders.  The  reversible  table  is  an  in- 
teresting feature,  inasmuch  that  when  the 
adjustments  have  been  determined  the  in- 
dividual castings  may  be  operated  upon  at 
will. 

The  grinding  process  is  one  that  has  come 
into  use  recently.  As  in  boring,  the  cylin- 
der casting  is  braced  upon  the  table,  and 
the  operation  is  automatic.  An  emery 
wheel  of  any  desired  grade  is  secured  to 
a  shaft,  which  revolves  within  an  eccentric 
and  traverses  the  wall  of  the  cylinder,  the 
arc  described  by  the  eccentric  being,  of 
course,  adjustable  to  the  various  sized  cyl- 
inders to  be  ground.  The  wheel  revolves 
at  a  very  high  rate  of  speed,  and  almost 
any  desired  depth  of  cut  is  obtainable. 

The  time  required  for  grinding  is  much 
shorter  than  for  boring.  Some  of  the  ad- 
vocates of  grinding  maintain  that  this  proc- 
ess is  the  only  one  that  is  thoroughly  prac- 
tical. Ihe  principal  objection  to  grinding 
is  the  liability  of  the  excess  emery  worn, 
from  the  surface  of  the  wheel  to  be  forced 
into  the  pores  of  the  walls  from  which  it 
cannot  be  dislodged.  Th^  claim  is  strong- 
ly urged  by  the  boring  advocates  who 
maintain  that  the  emery  forced  into  the 
pores  of  the  walls  will  wear  grooves  or 
ridges  in  the  piston  and  cylinder  surface, 
and  causes  loss  of  power  due  to  lack  of 
sufficient  compression. 

Lapping    is    another    form    of    grinding 


process,  which,  it  is  claimed, 
emery  into  the  walls.  Powdered 
oil  are  employed. 

As  to  boring,  the  grinding 
maintain  that  it  is  slow,  inaccurati 
a  finished  cylinder  has  to  be  "i 
process  which  requires  consider 
and  that  more  strain  is  imposed 
the  bar  and  the  casting,  causing  ii 
stances  a  warping  of  the  metal. 

The  writer  recently  had  occasi 
serve  the  methods  employed  in  m 
leading  marine  and  automobi 
shops.  In  a  majority  of  cases 
was  shown,  for  boring  the  casting 
instance,  a  marine  engine  buil 
questioned  as  to  his  preference  e 
series  of  finished  ground  cylindc 
ing  the  hand  over  the  surface  of 
revealed  a  plate  glass  smoothness, 
was  fitted  to  the  cylinder  and  t] 
applied  the  gauge,  showing  pcrfi 
This  builder  has  turned  out  soi 
best  engines  in  the  country,  anc 
jority  of  the  record  breakers  wen 
with  ground  cylinders.  Anoth( 
plant  was  visited  showing  preft 
the  boring  method,  and  some  fine 
of  the  finished  product  were  exhi 
this  builder,  like  the  one  mentioi 
has  turned  out  some  flyers. 

The  Electric  Vehicle  Company 
installed  a  multiple  boring  mach 
is  one  of  the  largest  pieces  of  apj 
the  kind  in  this  country.  The 
however,  offer  no  arg\iments  aj 
grinding  process,  but  claim  that  I 
ods  are  excellent  if  the  work  is 
done.  In  fact,  they  use  both  ra 
some  extent. 

It  may  be  observed  that  all  m; 
ers  of  high  grade  motors  are  ver 
lar  about  annealing  their  cylind< 
finishing.  This  process  does  awa 
uneven  strains  incident  to  the  c 
the  cylinders  in  the  molds  after  ca 
William  J.  J( 


Transmission     to     Auxili^ 
Screen    for   Acetylene    Hci 

Editor  Horseless  Age  : 

Referring  to  the  article  heade< 
mission  of  Power  to  the  Auxiliari 
B.  has  evidently  overlooked  the 
of  two  types  of  so  called  silei 
which  entirely  overcome  the  obj 
noise,  and  practically  are  not  al 
their  stretching.  In  fact  'one 
chains  compensates  for  wear  and 
operating  at  a  larger  sprocket  di; 
wear  and  stretching  occur. 

The  superiority  of  a  belt  for  di 
fan  is  due  to  the  abilit\'  of  a  loo 
act  as  a  resilient  member,  perm 
speed  of  the  fan  to  be  graduall 
i.  e.,  the  inertia  of  the  fan  to  be 
overcome,  w^hen  the  engine  speet 
denly  changed. 

That  the   fan  offers   considcrab 
ance  to  sudden  changes  of  speed 
by  the  fact  that  a  belt  when  prop< 
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will  continue  to  drive  the  fan  for  a  long 
period,  and  will  break  when  tight  enough 
to  prevent  a  slight  slippage.  It  is  obvious 
that  a  positive  chain  or  gear  drive  to  do 
the  work  of  the  loose  belt  would  weigh 
several  times  as  heavy  as  the  belt  and 
pulleys. 

In  reference  to  a  simple  device  for  read- 
ily screening  the  glare  of  acetylene  head- 
lights, a  device  used  on  the  arc  lights  of 
some  locomotives  seems  to  possess  all  of 
the  requirements  enumerated  in  your  edi- 
torial. It  is  nothing  more  than  a  shutter 
arrangement,  consisting  of  a  series  of  slats 
or  vanes,  so  hinged  that  when  adjusted 
parallel  with  the  rays  the  light  will  pass 
between  them,  and  when  adjusted  perpen- 
dicular to  the  rays  they  cover  the  front 
of  the  lamp  and  lay  close  to  the  glass  and 
aflford  a  protection  to  same  of  no  mean 
value.  The  vanes  should  be  polished  so  as 
not  to  detract  from  the  beauty  of  the  lamp 
by  day,  when  they  would,  of  course,  lay 
flat  against  the  glass.  J.  A.  A. 


4) 


Urges  Retaliation. 

Editor  Horseless   Age: 

Since  the  farmer  element  is  so  interested 
in  automobile  legislation,  why  would  it  not 
be  well  to  look  after  the  interests  of  the 
ruralites  by  pressing  a  law  compelling  the 
use  of  wide  tires  on  all  vehicles?  It  is  ad- 
mittedly a  preservative  of  good  roads  and 
a  help  for  poor  ones ;  and  with  the  support 
of  the  rapidly  increasing  motor  car  ele- 
ment the  law  might  be  adopted  in  many  of 
the  States.  A  lively  agitation  of  the  subject 
might  gfive  them  something  to  think  about 
besides  drivers'  licenses  and  speed  limit 
laws. 

Then,  not  to  be  outdone  in  politeness,  we 
might  further  show  our  interest  in  the 
public  welfare  by  attempting  to  compel  the 
carr>'ing  of  lights  on  all  road  vehicles  at 
night.  Would  not  a  strong  move  in  these 
directions  perhaps  suggest  a  compromise  to 
the  mind  of  some  of  the  more  rabid  public 
benefactors  (?)  who  sacrifice  so  much  time 
in  our  legislative  halls  for  our  benefit?  Let 
everyone  howl  for  wide  tires  and  lights  on 
all  vehicles.  E.  F.  G. 


Ignition  Query. 

Editor  Horseless  Age  : 

I  am  using  an  ignition  dynamo  and  a 
storage  battery^  for  sparking  my  gasoline 
engine,  the  various  parts  of  the  outfit  being 
electrically  connected  substantially  as  shown 
in  the  sketch.  If  the  switch  arm  is  set  on 
contact  B,  the  battery  furnishes  the  cur- 
rent for  ignition;  if  set  on  A,  the  dynamo 
does  the  firing,  and  if  set  to  cover  both  A 
and  B,  both  dynamo  and  battery  are  active. 
If  contacts  B  and  C  are  connected,  the 
voltmeter  will  show  the  voltage  of  the 
battery,  and  if  A  and  C  are  connected,  it 
will  show  the  voltage  of  the  dynamo.  Now, 
if  the  switch  and  voltmeter  were  mounted 
together  on  a  base  and  so  arranged  that 
the  switch  arm  could  be  set  to  cover  both 
of  the  contacts,  A  and  B,  simultaneously, 
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and  points  A,  B  and  C  were  permanently 
connected,  would  the  battery  be  receiving  a 
charge,  or  would  it  lose  its  voltage?  It  is 
understood  that  the  switch  arm  would  be 
placed  on  contacts  A  and  B,  and  A,  B  and 
C  would  be  connected  only  when  the  dy- 
namo is  nmning,  and  generating  a  voltage 
slightly  greater  than  that  of  the  battery. 

X.  Y.  Z. 
[This  is  exactly  the  right  connection  for 
charging  the  battery  from  the  d>'namo,  and 
if  the  speed  of  the  dynamo  is  high  enough 
the  battery  will  be  constantly  kept  charged. 
If  the  speed  of  the  engine  should  be  re- 
duced very  much,  as  in  climbing  difficult 
grades,  and  in  consequence  the  voltage  of 
the  dynamo  drop  below  that  of  the  battery, 
the  battery  would  not  only  furnish  the  cur- 
rent for  the  spark  but  also  send  a  reverse 
current  through  the  dynamo.  It  is  therefore 
essential  to  carefully  watch  the  voltmeter 
and  change  the  connection  as  soon  as  the 
voltage  drops  below  the  normal  voltage  of 
the  battery.— Ed.] 


Concerning  Piston  Rings. 

Editor  Horseless  Age: 

The  lay  public  seeni  to  pretty  generally 
believe  that  piston  rings  halved  and  lapped 
at  the  joint  will  not  leak.  That  this  is  a 
fallacy  may  be  readily  seen.  Referring  to 
the  sketch  of  the  joint  at  A,  leakage  into 
one  side  of  the  joint  passes  down  under 
the  ring  and  up  on  the  opposite  side,  so 
that,  while  the  passage  is  not  quite  so 
direct,  the  joint  is  but  little,  if  any,  better 
than  the  more  easily  made  diagonal  cut. 

The  writer's  piston  ring  experience  has 
led  him  to  believe  that  rings  made  as  here 
described  solve  the  problem  of  perfectly 
tight  rings  at  the  minimum  expense  of 
making  and  fitting.  As  will  be  plain  from 
the  sketch  (Fig.  i),  each  ring,  or  set  of 
rings,  is  made  up  of  two  eccentric  rings, 
one  inside  of  the  other.  The  inside  ring 
is  made  with  the  usual  scarf  joint,  while 
the  outer  ring  is  halved  together  at  the 
joint.  The  joints  are  placed  opposite,  and 
a  small  pin  in  the  joint  of  the  inner  ring 


maintains  their  relative  positions.  The 
thick  and  thin  sides  of  the  rings,  being  op- 
posed, makes  the  assembled  ring  of  uni- 
form thickness.  This  combination  makes  a 
packing  ring  that,  with  good  workmanship, 
may  be  made  absolutely  tight,  and  with 
proper  lubrication  will  remain  so  for  an 
indefinite  period. 

It  will  be  evident  from  the  sketch  that 
as  the  outer  ring  is  worn  and  joint  A 
opens,  it  does  not  allow  the  gases  to  blow 
through,  as  does  the  usual  joint.  In  this 
case  the  joint  is  backed  up  solidly  by  the 
ring  underneath,  so  that  as  long  as  the 
halved  ends  lap  the  ring  is  as  free  from 
leakage  as  when  new.  This  construction 
allows  the  rings  to  move  around  in  the 
piston,  thus  distributing  the  wear  more  uni- 
formly, which  is  of  decided  advantage. 
The  double  opposed  eccentric  rings  give 
better  and  more  uniform  pressure  against 
the  cylinder  walls.  J.  C.  B. 


To  Stop  Punctures  in  Inner  Tubes. 

Editor  Horseless  Age: 

In  your  issue  of  February  21  there  is 
an  inquiry  from  a  Mr.  Davies,  who  wants 
to  know  how  to  stop  slow  leaks  in  an 
inner  tube.  I  expected  someone  to 
come  to  the  rescue  in  the  next  issue,  but 
it  seems  no  one  did.  While  I  have  not 
used  the  following  described  remedy 
much  on  inner  tubes,  I  know  it  works 
with  single  tube  tires,  and  it  does  not  in- 
jure the  rubber  or  affect  patches  in  any 
way.  In  single  tube  tires  it  should  be 
used  as  described  in  a  recent  issue  of 
The  Horseless  Ace.  If  Mr.  Davies  will 
take  one-quarter  pint  of  commercial  sili- 
cate of  soda,  the  same  quantity  of  com- 
mercial glycerine,  a  big  tablespoonful  of 
"rubberine"  (a  slate  colored  powder  sold 
by  bicycle  repair  shops),  mix  all  together 
well  and  inject  it  into  the  tube,  it  will 
stop  his  trouble;  if  too  thick  to  inject 
into  the  tube,  add  a  little  water,  but  do 
not  get  it  too  thin.  If  you  cannot  get 
rubberine,  use  powdered  resin.  The  ob- 
ject of  this  admixture  is  to  give  the  fluid 
more  body,  which  is  not  required  in  a 
single  tube  tire  to  prevent  it  blowing  out. 

G.  J.  E. 
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Editor  Horseless  Age  : 

In  The  Horseless  Age  dated  Februar>' 
21  O.  E.  Davis  wants  to  know  how  to  stop 
small  leaks  in  inner  tubes.  If  he  will  in- 
ject about  a  pint  of  water  into  each  tire 
(first  removing  the  valves),  the  "seeping" 
will  likely  cease  if  the  tires  are  made  of  a 
good  grade  of  rubber.  Rubber  sometimes 
gets  so  dry  that  it  becomes  porous.  If  this 
method  fails  to  stop  the  leaks  try  a  solution 
of  one-half  pint  of  water  and  a  tablespoon- 
ful of  powdered  slippery  elm  bark  to  each 
tire.  The  powdered  bark  can  be  procured 
at  the  druggists.  This  solution  can  be  in- 
jedted  by  means  of  a  common,  foot  pump  by 
first  unscrewing  the  barrel,  then  pouring 
in  the  liquid  and  forcing  it  into  the  tire 
with  the  pump  plunger. 

M.    J.    MoN'ICAL. 
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Remedy  for  Leaky  Inner  Tubes. 

Editor  Horseless  Ace: 

In  the  issue  of  February  21,  1906,  O.  E. 
Davies  asks  for  a  remedy  for  leaky  inner 
tubes.  I  have  solved  the  problem  to  ray 
own  satisfaction  by  using  a  tire  fluid 
known  as  **Xever-leak,"  such  as  is  com- 
monly used  in  porous  single  tube  tires. 
This  preparation  is  soluble  in  water,  hence 
in  case  of  puncture  it  can  be  washed  off, 
and  in  no  way  interferes  with  repair  of 
tube  or  casing.  After  six  months'  trial  I 
have  been  unable  to  detect  any  injury  to  the 
rubber,  and,  in  spite  of  assertions  of  tire 
repairers  to  the  contrary,  believe  it  to  be  a 
method  of  much  value,  although  I  have 
never  heard  of  its  being  used  on  double 
tube  tires  before. 

De  Forest  Lambert,  M.  D. 


A    Sample    of    New    York    City 
Justice. 

Editor  Horseless  Age  : 

In  view  of  the  fact  that  so  much  has  been 
written  regarding  the  way  country  judges 
hold  up  automobilists,  it  may  be  of  interest 
to  your  readers  to  know  of  the  "justice" 
handed  out  to  me  by  Judge  Leroy  B. 
Crane,  sitting  in  the  Westchester  police 
court  in  the  great  city  of  New  York.  I 
was  arrested  two  weeks  ago  charged  with 
driving  my  automobile  at  25  miles  an  hour 
through  Bronx  Park,  the  oflScer  claiming 
that  he  could  tell  when  I  passed  a  given 
point  over  half  a  mile  away  from  him  and 
in  a  straight  line  with  him,  again  timing  me 
at  a  point  one-quarter  of  a  mile  away.  When 
I  came  up  before  Judge  Crane  I  claimed 
that  the  officer  could  not  time  me  accurately 
in  this  manner,  but  the  judge  paid  no  atten- 
tion whatever,  and  gave  me  the  limit,  $10. 

The  next  case  to  mine  to  be  tried  was  a 
yoimg  man  arrested  by  the  same  officer  and 
charged  with  breaking  into  the  apartment 
of  a  widow,  drawing  a  pistol  on  her  and 
threatening  to  shoot  her.  She  brought  the 
charge  of  attempted  assault.  The  officer  in 
stating  the  case  told  Judge  Crane  that  the 
man  had  a  bad  record,  and  had  a  pistol  on. 
his  person  when'  arrested.  The  judge  asked 
the  prisoner  what  he  had  to  say.  His  only 
defense  was  that  he  had  never  seen  the 
woman  in  his  life  until  brought  into  court. 
He  was  given  the  nominal  fine  of  $5.  The 
woman  had  three  witnesses,  aged  about 
fifteen  years,  but  the  judge  did  not  deem  it 
worth  while  to  question  them  to  corroborate 
the  woman  and  the  officer. 

Now,  in  my  case  the  judge  told  the  officer 
that  he  wanted  him  to  bring  a  charge  against 
me  of  breaking  the  State  law,  in  order  that 
he  might  hold  me  for  trial  before  the  Court 
of  Special  Sessions,  where  the  fine  could 
have  been  $100.  However,  he  did  not  ask 
the  officer  to  bring  a  charge  of  carrying 
concealed  weapons  against  the  other  man, 
for  which  the  limit  of  punishment  is  a  year's 
imprisonment  and  $500  fine. 

In  the  mind  of  any  man  of  ordinary 
seiT^c  there  was  certainly  some  question  as 
to  the   ^pt•cd   at  which  I  was   running  the 


machine,  but  there  could  be  no  question 
whatever  of  the  fact  that  the  other  man 
was  carrying  a  concealed  wapon  and  break- 
ing the  law,  for  which  the  penalty  is  far  in 
excess  of  breaking  a  park  ordinance.  Inci- 
dentally Judge  Crane  remarked  that  he 
wished  it  was  within  his  power  to  send  me 
to  jail,  as  that  was  the  only  way  to  stop 
speeding. 

I  wonder  what  he  thinks  is  a  proper  way 
to  prevent  the  numerous  hold-ups  at  the 
point  of  a  pistol  that  the  citizens  of  New 
York  have  been  treated  to  recently;  or  does 
he  think  that  the  women  of  New  York  can 
look  for  any  protection  whatever  when  only 
a  fine  of  $5  is  given  to  a  man  breaking  into 
their  apartments  and  threatening  them  bod- 
ily harm?  Surely  the  mere  fact  that  a  man 
owns  an  automobile  should  not  prejudice 
him  before  the  law.  It  seems  to  me  that  it 
is  about  time  that  the  Automobile  Associa- 
tion looked  into  such  cases,  with  a  view  of 
ascertaining  if  there  is  not  some  way  for 
us  to  get  justice,  and  not  be  persecuted 
as  we  are  all  over  the  covmtry. 

Nathaniel  L.  Lawrence. 


Cooling  Query. 

Editor  Horseless  Age: 

Will  you  give  a  diagram  as  to  the  circu- 
lation in  a  water  cooled  motor  where  both 
a  tank  and  a  radiator  are  used?  We  are 
having  some  discussion  as  to  the  proper 
place  to  locate  the  pump,  one  idea  being 
to  put  it  between  the  tank  and  the  cylinders, 
making  the  course  of  the  water  from  the 
tank  to  the  bottom  of  the  jacket,  from  the 
top  of  the  jacket  to  the  top  of  the  radiator, 
and  from  the  bottom  of  the  radiator  to  the 
tank,  which  is  higher  than  the  rest  of  the 
system;  while  others  argue  that  the  pump 
should  be  between  the  cylinders  and  the 
radiator,  using  the  tank  solely  as  supply  to 
compensate  for  evaporation.         J.  H.  W. 

[The  best  arrangement  is  to  have  the 
circulation  from  the  jacket  to  the  radiator, 
radiator  to  tank,  tank  to  pump,  pump  to 
jacket  The  pump  should  always  be  placed 
in  the  circuit  just  before  the  jacket,  where 
the  water  is  the  coolest — Ed.] 


More   Philosophy  of  a   Kicker. 

Editor  Horseless  Ace: 
It  takes  more  than  one  swallow  to  make 

a  summer,  and  Mr.  ought  to  know 

that  his  and  a  few  other  odd  ones'  ad- 
herence to  steam  cars,  oil  cooled  cars  and 
other  awkward,  complex,  complicated,  cum- 
bered cars  doesn't  prove  anything.  The 
great  majority  are  on  my  side,  and  men 
who  want  the  greatest  efficiency,  with  the 
least  toggery,  are  buying  today  the  simplest 
cars.  Some  people  have  an  idea  that  the 
more  furbelows,  frills  and  network  of  com- 
plications there  are  on  a  car  the  better  it  is. 
Most  people  buy  that  which  appeals  to  their 
cobwebbed  fancy  rather  than  that  which 
will  bear  the  analysis  of  a  good  horse  sense 
judgment  Few  compare  cars  side  by  side, 
and  lay  out  an  analysis  sheet  of  merit,  point 


for  point  I  could  write  a  hundred  pagtt 
and  prove  beyond  peradventurc  that  m} 
contention  for  and  declaration  of  the  best 
is  beyond  controversion,  but  it  wouldti 
convince  people  who  are  bound  to  chase  an 
ignis  fatuus,  so  I  leave  them  alone  with  their 
idols;  if  they  enjoy  them  'tis  well,  as  it  wu 
keep  them  occupied  and  useful  in  helping 
support  a  few  of  their  kit  and  kin  in  freak 
devices.  Some  people  are  always  lookin; 
for  trouble,  and  never  are  they  so  happy  i> 
when  in  trouble.  They  seem  to  miss  it, 
and  are  like  the  siren  and  angel  of  pair 
With  my  kind  of  a  car  they  never  have  !<> 
do  anything  but  ride.  KiCKa 


Engine  Wanted. 

Editor  Horseless  Age  : 

I  have  a  good  heavy  runabout  autonnv 
bile,  with  a  10  horse  power  double  oppose: 
cylinder  horizontal  motor  arranged  in  from, 
but  the  motor  is  not  powerful  enough  for 
our  Pennsylvania  hills,  I  would  thercfort 
like  to  get  a  motor  of  20-24  horse  power. 
four  cylinder,  air  cooled,  for  shaft  and  bc\\l 
gear  drive.  My  motor  is  30^  inches  lon^ 
over  all,  and  19  inches  wide  in  the  direc- 
tion of  the  car.  It  has  an  18  inch  flywhctl 
and  weighs  complete  255  pounds,  while  th< 
car  complete  weighs  1,460  pounds.  >\'hat 
engine  can  you  recommend  that  would  6t 
my  machine?  G.  S.  S.,  M.  D. 

[We  do  not  believe  that  a  motor  suiublc 
for  your  purpose  is  manufactured;  if  am 
of  our  readers  know  of  such  a  motor  wc 
shall  be  glad  to  forward  information  con- 
cerning it  to  our  correspondent— ^-Ed.] 


Date  of  Automatic  Carburetor 
Invention. 

Editor  Horseless  Ace  : 

Referring  to  the  article,  "Automatic  Car- 
buretor," appearing  on  page  352  of  you: 
issue  of  February  28,  the  claims  of  pn- 
ority  made  in  behalf  of  Messrs.  Bradley  & 
Pidgeon,  naming  date  of  1902,  could  hard- 
ly be  supported  if  a  search  of  the  Patect 
Office  records  was  made.  The  writer 
worked  along  this  line  himself  in  1902,  and 
like  others,  thought  it  an  original  idea,  but 
a  search  by  his  patent  attorney  developed 
that  a  patent  had  been  issued  for  this  fea 
ture  to  one  Graham  of  England  in  i8^> 
The  compensating  air  valve  shown  in  the 
drawings  of  this  specification  is  very  similar 
to  the  construction  employed  in  modem 
carburetors.  The  carburetor  is  also  of  th; 
float  feed  type.  C.  M.  Mohleb 


Re  Rusting  of  Rims. 

Editor  HoRSELE.ss  Age: 

Referring  to  the  query  headed,  "Informa- 
tion Wanted,"  in  your  issue  of  February  A 
I  would  say  that  the  Fisk  Tire  Company 
will  furnish  your  correspondent  their  nc« 
rim  on  request,  free  of  charge,  which  rim. 
with  its  bolts  and  nuts,  is  made  of  white 
metal   and  does  not  rust  Fisk  User. 
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EW  VEHICLES  AND  PA8TS. 

he    Biddle-Murray    Three    Ton 
Gasoline  Truck. 

V  gasoline  motor  propelled  truck,  with  a 
ir  cylinder,  24  horse  power  engine,  and 
cc  tons  load  capacity,  has  recently  been 
ced  upon  the  market  by  the  Biddle-Mur- 
•  Manufacturing  Coippany,  of  Oak  Park, 
From  the  accompanying  illustrations 
jv'ill  be  noticed  that  the  designers  of  this 

have  followed  the  standard  practice  in 
ioline  automobile  construction,  the  parts 
ng  proportioned  to  enable  them  to  with- 
nd  the  strains  in  a  slow  moving,  heavy 
ift  vehicle. 

The  engine,  clutch  and  power  transmis- 
n  are  mounted  upon  a  sub-frame  se- 
ed to  the  main  frame  of  the  truck  by 
el  cradles,  the  double  side  chain  drive 
ng  used  to  transmit  the  power  from  the 
ferential  shaft  to  the  driving  wheels. 
e  power  plant  is  so  assembled  on  the 
)-frame  that  it  is  possible  to  remove  any 
£  of  the  three  distinctive  parts  without 
erference  with  the  other  two.  This  is  a 
iture  that  is  of  especial  interest  to  the 
>air  department 

rbc  load  platform  of  the  truck  is  securely 
ftcned  by  means  of  oak  pieces  to  the 
tin  frame  of  the  vehicle.  This  platform 
2/'iX5^  feet)  is  bound  about  by  3  inch 
mnel  steel,  forming  a  serviceable  and 
ong  fender  around  the  entire  vehicle, 
paratc  from  the  platform  proper  is  erect- 

the  seat  staging,  of  approximately  the 
•m  used  in  the  ordinary  type  of  horse 
iwn  vehicle  construction.  Under  this  is 
atcd  the  copper  gasoline  tank  of  25  gal- 
is  capacity,  which  will  furnish  fuel  for 
)  miles  of  active  service  under  ordinary 
id  conditions,  it  is  claimed.  There  is  a 
fallen  reserve  compartment  in  the  tank 

emergency  use. 
3uilt  into  either  angle  of  the  above  stag- 
:  are  the  coolers,  whose  artificial  radia- 
n  is  secured  by  an  exhaust  fan  located 

a  flue  at  the  back,  drawing  the  air 
ough  the  radiators  and  discharging  it 
3er  the  truck.    Forward  of  this  staging, 


allowing  ample  leg  room,  a  deck  house  is 
erected  of  large  carrying  capacity  for  bat- 
teries, tools,  supplies,  etc.  This  structure 
also  serves  the  purpose  of  a  dash,  and  is  so 
secured  that  it  can  be  easily  removed. 

The  motor  is  of  the  modem  four  cylin- 
der vertical  type,  water  cooled,  developing 
24  horse  power  at  900  r.  p.  m.,  and  the 
vehicle  is  so  geared  in  its  transmission  as 
to  show  its  maximum  speed  of  15  miles  per 
hour   with  this   speed  of  motor. 

The  clutch  is  of  the  multiple  disc  type, 
built  in  the  flywheel  and  running  in  oil, 
operated  in  the  same  manner,  by  means  of 
a  foot  pedal,  as  the  clutch  in  the  ordinary 
touring  car.  The  foot  pedal  is  provided 
with  a  toothed  ratchet,  with  toe  trip  at- 
tached, to  hold  the  clutch  out  of  commis- 
sion while  the  car  is  at  rest.  The  only 
feature  of  this  clutch  mechanism  differing 
from  others  is  that  it  has  attached  to  it  a 
brake  acting  on  the  propeller  shaft  through 
the  transmission. 

The  vehicle  is  provided  with  three  sets 
of  brakes:  a  powerful  internal  expanding 
brake  on  the  hub  of  the  driving  wheels, 
assembled  in  the  sprocket  housing,  con- 
trolled by  lever  at  the  right  hand  of  the 
driver;  a  band  brake  assembled  on  the  out- 
side of  the  sprocket  housing,  controlled  by 
foot  pedal  on  the  deck  r  the  third  brake, 
mounted  on  the  propeller  shaft,  as  referred 
to  in  the  clutch  description. 

The  transmission  is  of  the  selective  gear 
type,  giving  four  speeds  ahead  and  one  re- 
verse, with  controlling  and  interlocking 
mechanism  secured  to  the  sills  of  the  car 
in  front  of  the  driver's  seat  where  the  single 
operating  lever  is  within  easy  reach.  This 
device  is  so  constructed  that  it  is  impossi- 
ble for  the  operator,  however  inexperi- 
enced, to  engage  more  than  one  gear  at  a 
time  or  for  gears  to  jar  into  mesh,  and  is 
claimed  to  be  of  such  strength  that  it  would 
be  impossible  for  the  strongest  teamster  to 
break.  The  transmission  proper  is  so  situ- 
ated that  the  entire  upper  half  of  the  case 
may  at  any  time  be  removed  from  a  loaded 
vehicle.  The  manner  of  construction  also 
allows  the  car  to  be  driven  with  the  upper 
half  of  the  case  removed,  the  bearings  be- 
ing all  independent  of  this  part.    The  gears 


Rear  View  of  Seat  Staging. 

used  in  the  transmission  are  of  steel,  hard- 
ened and  tempered,  cut  with  four  pitch 
teeth  of  2  inch  face,  with  the  exception  of 
the  bevel  gear  and  pinion,  which  are  of  four 
pitch  and  2^/^  inch  face.  The  bevel  gear 
of  this  set  is  hot  riveted  to  the  drum  flange 
of  the  compensating  gear,  making  it  an 
absolutely  secure  and  safe  attachment.  The 
driving  pinion  of  this  set  is  secured  to  the 
shaft  by  taper  bearing  with  key  and  nut. 

The  main  and  intermediate  shaft  of  the 
transmission  are  provided  with  three  broad 
bronze  bearings,  each  secured  by  four  steel 
studs,  thus  providing  for  the  shearing 
strain  as  each  gear  in  turn  is  called  upon 
to  carry  the  load.  The  main  shaft  is  2 
inch  square  steel,  and  the  intermediate  is 
i}i  inches  at  the  outside  bearings  and  2 
inches  in  the  centre.  The  two  housings  for 
the  differential  shaft  are  of  Shelby  steel 
tube,  and  these  carry  two  6  inch  phosphor 
bronze  bearings,  and  are  secured  in  place 
by  a  bearing  cap  with  six  stud  bolts  to 
each  bearing.  In  addition  to  these,  the 
housings  of  this  shaft  pass  through  a  heavy 
steel  frame  hanger,  to  which  is  attached  the 
radius  rod.  This  frame  hanger  also  car- 
ries the  front  loop  of  the  rear  spring, 
which  loop  is  of  sufficient  length  to  allow 
of  chain  adjustment.  The  frame  hangers 
referred  to  are  slotted,  and  carry  a  three- 
quarter  inch  steel  coupling  bolt  for  the 
purpose  of  clamping  the  differential  shaft 
housing  securely  in  place.  The  lower  half 
of  the  transmission  case  is  carefully  ma- 
chined, so  that  the  centre  of  the  bearings 
which  carry  the  inside  end  of  the  differen- 
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tial  shaft  housings  is  in  perfect  alignment 
with  the  frame  hangers.  Thus  it  will  be 
noted  that  when  the  transmission  case  is 
assembled  on  the  sub-frame,  the  inside 
bearings  referred  to  are  not  subjected  to 
any  strain  whatever  as  to  carrying  the 
weight  of  the  transmission  at  this  point, 
but  act  merely  as  steady  rests  on  either  side 
of  the  differential  gear. 

The  power  is  applied  to  the  transmission 
•from  the  propeller  shaft  of  the  clutch 
through  a  double  universal  joint  connected 
to  the  square  of  the  main  driving  pinion 
by  means  of  a  split  coupling  secured  by 
eight  one-half  inch  coupling  bolts. 

The  front  axle  is  a  2J/2  inch  I  beam,  with 
4  inch  drop  between  the  spring  seats.  It  is 
a  drop  forging  integral  with  the  steering 
heads.  The  rear  axle  is  lYz  inches  square. 
Both  are  equipped  with  the  Timken  Roller 
Bearing  Axle  Company's  bearings.  The 
wheels  are  artillery  type,  wood,  2}/i  inches 
and  14  spokes.  The  driving  sprockets  are 
attached  to  the  rear  wheels  by  means  of  a 
steel  housing,  which  is  provided  with  a  bolt- 
ing flange,  to  which  the  sprockets  are  at- 
tached by  means  of  one-half  inch  coupling 
bolts.  It  has  a  bearing  upon,  the  inside 
hub  of  the  wheel,  secured  to  the  same  by 


WiNTON  Model  K  Runabout. 


means  of  the  seven  bolts  used  to  secure  the 
wood  filling  in  the  hub  flanges,  and  also 
by  bolts  passing  through  a  boss  on  each 
spoke,  thus  making  it  impossible  for  the 
sprockets  to  be  pulled  out  of  line  or  centre 
without  wrecking  the  wheel.  The  four 
tires  are  Firestone,  side  wire  type,  5x36 
inches. 

Particular  attention  is  said  to  have  been 
given    to    the    parts    from    which    trouble 


usually  arises  in  automobile 
Storage  batteries  are  used  for  s 
two  are  furnished  with  each  v 
wire  cable  used  is  imported  fi 
and  has  unusually  heavy  insul 
coil  is  a  Splitdorf,  and  is  ^ 
volts  and  80  pounds  compre 
timer  is  a  Lacoste  roller  conta 
ported). 


Wallwork's  Non-Skiddi 
Treads. 

The  Wells  Light  Manufacti 
pany,  of  44-46  Washington 
York  city,  have  started  to  man 
Wallwork  patent  non-skiddii 
treading  covers  for  automobile 
cover  is  made  of  chrome  leath 
being  studded  with  diamond  s 
of  malleable  iron.  Fastened  i 
of  the  tread  all  around,  and  o 
are  extra  pieces  of  leather, 
which  is  fastened  a  clasp.  The 
of  hook  shape  at  the  bottom,  an 
between  the  rim  and  the  tire,  s 
the  tire  is  inflated  the  hook  is 
form  to  the  shape  of  the  fiangi 
producing  a  clincher  for  the  ti 


B I DDLE- Murray   Clutch   and   Change  Speed  Gear. 


New  Gasoline  Fill 

William  S.  Jones,  of  Philade 
offering  a  new  filter  for  gasoli 
sene  engines.  It  consists  of  ; 
fastened  to  the  fuel  supply  pip« 
near  the  carburetor.  The  gas 
the  cup  from  the  bottom, 
through  a  conical  screen,  wfc 
against  a  flange  in  the  upper 
cup  by  a  spiral  spring,  which 
up  all  vibrations.  The  conical 
a  mesh  of  120  strands  to  the  i] 
bottom  01  the  cut  is  a  space  to 
dirt,  which  can.  be  drained  off  \ 
a  cock,  or  the  whole  strainer  n 
apart  and  cleaned  by  unscrewi 
tom  part  of  the  cup,  allowinii 
and  strainer  to  fall  out  Whi 
line  enters  the  cup  from  the  1 
drop  pipe,  the  inlet  pipe  is  o 
level  with  the  outlet  pipe,  thu<i 
the  same  gasoline  pressure. 
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iver  Special  Oasoline  Automobile 
Funnels. 

'he  Dover  Stamping  and  Manufacturing 
npany,  of  Cambridge,  Mass.,  are  soon 
place  on  the  market  their  new  special 
oline  automobile  funnels.    These  funnels 
especially  designed  for  filling  automo- 
gasoline  tanks,  and  barrels.    They  have 
oop  around  the  top  to  prevent  slopping, 
besides  having  a  fine  brass  wire  strain- 
there  is  also  an  extra  outside  hoop  for 
ding    a    chamois    strainer.     They    also 
e  large  fluted  tubes  so  that  the  gasoline 
[  run  through,  fast  and  not  become  air 
md.    The  ftmnels  are  made  of  brassed 
and  in  several  sizes. 


The  Lea  Speedmeter. 

!'he  Motor  Car  Specialty  Company,  of 
inton,  N.  J.,  have  a  new  speedmeter  in 
paration  which  will  soon  be  placed  on 
market  It  will  be  an  instrument  for 
icating  speed  in  miles  per  hour,  com- 
ed  with  a  total  and  trip  odometer,  sim- 
•  to  the  "Lea  Speedistimeter,"  except 
t  it  is  without  the  clock, 
rhe  speed  recorder  is  made  on  the  prin- 
Ic  of  the  German  tachometers.  All 
ving  parts  are  made  of  steel,  and  where 
:essary  hardened.  The  main  spindle 
IS  on  ball  bearings,  and  there  are  no 
rm  gears  in  the  entire  mechanism.  The 
ndard  instrument  is  graduated  to  show 
to  a  speed  of  50  miles  per  hour,  but 
Kual  scales  can  be  furnished  showing  as 
;h  as  100  miles  per  hour.  The  figures 
t  of  such  size  that  they  can  be  plainly 
n  from  the  seat  The  total  odometer 
ids  in  miles  and  tenths  of  miles  up  to 
300.  The  trip  odometer  reads  to  99,  and 
returned  to  zero  by  a  knob  on  the  bot- 
a  of  the  case.  The  figures  are  black  on 
?hite  background,  and  the  tenth  mile  fig- 
s  are  red. 

Hie  attachment  fixture  consists  of  a 
Idle  for  fastening  to  the  steering  knuckle, 
•racket  for  the  ball  bearing  pinion  and  a 
tancc  rod  fitted  with  two  ball  and  socket 
inections.  It  is  claimed  that  this  fitting 
universal  and  can  be  applied  to  any  car 
de  without  change.  Should  any  foreign 
)stance  catch  between  the  gear  and  the 


l)t»vER  Funnel. 

pinion,  the  pinion  is  simply  rocked  around 
one  of  the  ball  joints  and  no  harm  is  done. 
The  instrument  is  attached  to  the  dash- 
board or  other  part  of  the  car,  and  the 
flexible  shaft  passes  down  through  the 
floor  to  the  gear  on  the  wheel. 


The  McQuown  Timer. 

A  timer  and  distributer  known  as  "The 
McQuown  Timer**  is  exhibited  at  the  Bos- 
ton Show  by  the  Monitor  Speed  Recorder 
Company,  274  Pearl  street,  Cambridge, 
Mass.  The  features  claimed  for  this  timer 
are  that  it  makes  a  very  short  contact,  no 
matter  how  slowly  the  engine  may  be  run- 
ning. The  short  contact  relieves  the  coil 
of  unnecessary  work,  and  so  makes  it  for  a 
single  coil  to  run  a  four  cylinder  engine. 
The  length  of  time  of  contact  can  be  very 
closely  adjusted.  By  a  push  button  located 
near  the  operator  of  the  car  the  starting 
spark  may  be  produced,  and  by  this  same 
means,  even  with  a  non-vibrating  coil,  a 
number  of  sparks  may  be  produced  to  clear 
the  plug  points  of  grease  after  the  car  has 
stood  for  a  length  of  time.  The  timer  is 
connected  to  the  secondary  shaft,  or  can  be 
carried  on  the  dash.  The  distributer  is  car- 
ried on  a  brass  base,  which  is  rigidly  se- 
cured to  the  engine  frame,  hence  it  and  the 
secondary  wires  are  not  moved  by  the  ad- 
vance lever.  The  timer  mechanism  is  car- 
ried in  a  tight  brass  case  in  front  of  and 
pivotally  connected  to  the  distributer. 


Lea  Speedmeter. 


M*QuowN  Timer. 


Trade  Literature  Received. 

Reo  Motor  Car  Company,  Lansing, 
Mich. — Reo  car  for  1906,  descriptive  book- 
let, 24  pages. 

Hub  Automobile  Exchange,  Dorchester, 
Mass. — Circular  describing  the  Dorchester 
runabout 

Gisholt  Machine  Company,  Madison,  Wis. 
— Bulletin  describing  their  machines  and 
tools  for  bar  work. 

The  Fisk  Rubber  Company,  Chicopee 
Falls,  Mass. — Price  lists  of  their  rubber 
tires  for  1906. 

The  Auto  Safety  Starting  Crank  Works, 
Chicago,  111. — Circular  describing  the  safety 
starting  crank. 

The  Detroit  Tool  Company,  Detroit, 
Mich. — Booklet  describing  their  tools  for 
general  repair  work. 

Cadillac  Motor  Car  Company,  Detroit, 
Mich. — "Cadillac,  1906,"  a  32-page  book- 
let describing  their  cars. 

Rotary  Motor  Vehicle  Company,  Boston. 
— Booklet  descriptive  of  the  Intrepid  vibra- 
tionless  gasoline  automobile. 

Davis  Manufacturing  Company,  Mil- 
waukee.— Circular  describing  their  4^x4 
and  Sx4j^  opposed  motors. 

Knox  Automobile  Company,  Spring- 
field, Mass. — "Knox  Waterless  Commer- 
cial Vehicles,"  a  descriptive  booklet 

Smith  Auto  Company,  Topeka,  Kan. — 
"Catalog-Treatise  Upon  the  Automobile," 
by  Dr.  Clement  Smith.    In  two  volumes. 

Gilbert  &  Barker  Manufacturing  Com- 
pany, Springfield,  Mass. — Booklet  describ- 
ing the  Springfield  underground  storage 
tanks. 

The  Autobed  Company,  Boston,  Mass. 
— Booklet  illustrating  and  describing  their 
autobed  and  combined  autobed  turntable 
and  truck. 

The  American  Motor  Truck  Company, 
Lockport,  N.  Y.— "The  American  Truck," 
descriptive  folder  showing  their  com- 
mercial vehicles. 

C.  F.  Fulmer.  Plainfield,  N.  J.— Circu- 
lar describing  the  Invincible  Timer,  com- 
mutator or  circuit  breaker;  also  the  In- 
vincible spark  plug. 

Manufacturers  Foundry  Company, 
Waterbury,  Conn. — Portfolios  of  views 
of  factory  and  products;  also  illustrated 
booklet  of  their  cylinder  castings. 

Daimler  Manufacturing  Company, 
Long  Island  City,  N.  Y.— "The  Ameri- 
can MercedeV  a  handsomely  bound,  il- 
lustrated volume  describing  the  Ameri- 
can Mercedes  car. 

Standard  Welding  Company,  Cleve- 
land, Ohio. — Four  booklets,  showing 
their  seamless  steel  rings,  tubing  and 
rims,  together  with  a  description  of  their 
system  of  electric  welding. 

The  Ariel  Motor  Car  Company,  Boston, 
Mass. — Advance  folder  of  the  new  Ariel, 
entitled  "Look  for  the  Oval  Front";  also 
circular  from  the  Covell  &  Crosby  Motor 
Company,  1621  Broadway,  New  York  city, 
selling  agents  for  the  Ariel  car. 
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Automobile  Accident  Statistics. 

Beginning  April  i  next,  uniform  statis- 
tics will  be  gathered  regarding  personal  and 
material  damages  sustained  in  automobile 
accidents  throughout  Germany  by  the  Im- 
perial Bureau  of  Statistics.  Question  blanks 
will  be  sent  by  the  bureau  to  the  local  au- 
thorities. Among  the  facts  the  blanks  will 
ask  information  on  are  the  name,  profession 
and  residence  of  the  owner,  the  importance 
of  the  personal  or  material  injury  done, 
and  the  manner  in  which  notice  of  the  ac- 
cident reached  the  authorities,  through  the 
driver  himself  or  through  ascertaining  of 
the  license  number  by  an  eye  witness;  also 
whether  the  driver  attempted  to  escape  tm- 
recognized. 


London  Motor  Bus  Amalgamation. 

A  scheme  is  in  process  of  consideration 
for  the  fusion  of  several  of  the  motor  bus 
companies  of  London.  The  inequality  of 
the  services  upon  many  of  the  routes  and 
the  unremunerative  systems  which  competi- 
tion has  enforced  have  suggested  the  nec- 
essity of  amalgamation  if  the  companies 
are  to  be  carried  on  as  profit  bearing  con- 
cerns. The  scheme  is  at  present  in  em- 
bryo, but  the  preliminary  investigation  is 
receiving  the  serious  attention  of  a  large 
financial  corporation. 

It  is  generally  admitted  that  the  public 
are  very  unequally  served  in  the  matter  of 
the  motor  buses.  On  some  of  the  busiest 
city  routes  competition  has  resulted  in  the 
already  overcrowded  thoroughfares  being 
further  congested  by  the  supply  of  buses 
which  greatly  exceeds  the  demand.  On 
other  routes,  again,  the  services  are  quite 
inadequate,  and  it  is  with  the  view  to  ad- 
justing these  inequalities,  and  at  the  same 
time  improving  the  financial  aspect  of  the 
companies,  that  the  question  of  amalgama- 
tion has  been  brought  forward  for  serious 
consideration. 


Requisition   of   Motor  Trucks  for 
Military  Purposes. 

The  Mechanical  Transport  Committee  of 
the  British  War  Office  has  addressed  the 
Motor  Van  and  Wagon  Users'  Association 
to  the  effect  that  they  have  under  consid- 
eration the  question  of  registering  heavy 
motor  wagons,  such  as  light  tractors, 
trucks  and  motor  omnibuses,  for  the  serv- 
ice of  the  country  in  time  of  war,  the  same 
as  horses  are  now  being  registered.  The 
plan  is  that  the  owner  of  a  motor  wagon 
should  agree  to  give  the  War  Department 
the  right  to  make  temporary  use  of  such 
heavy  motor  wagon  or  to  purchase  it  under 
conditions  to  be  agreed  upon.  The  War 
Department  would  pay  the  owner  for  this 
right  a  small  sum  for  each  wagon  so  regis- 
tered.   Heavy  motor  wagons  so  registered 


would  be  available  for  the  War  Depart- 
ment's use  in  manoeuvres,  when  they  would 
be  hired  for  a  continuous  period  not  ex- 
ceeding a  certain  niunber  of  days  in  any  one 
year,  the  price  paid  for  hiring  to  include 
the  provision  of  drivers,  up-keep  of  vehicle 
and  all  supplies,  except  water,  fuel  and 
lubricants.  They  would  also  be  available 
for  home  defense  in  times  of  war,  when 
they  would  be  purchased  by  the  War  De- 
partment, and  bought  back  at  a  valuation 
by  the  owner  on  completion  of  the  War 
Department's  use.  In  case  of  a  war  abroad, 
the  wagons  would  be  purchased  outright 
by  the  War  Department 


Automobiles  are  not  allowed  within  tfai 
walls  of  the  Vatican. 


New  Fuel  Gas. 

In  a  lecture  on  "The  Production  of  Gas 
for  Industrial  Purposes,"  read  before  the 
Birmingham  and  District  Electric  Club  re- 
cently, the  author  stated  that  he  considered 
there  was  a  great  future  for  the  use  of  the 
gas  "ethylene"  as  a  power  producing  gas. 
This  gas  is  usually  prepared  by  dehydrating 
ethyl  alcohol.  He  remarked  that  there  was 
opened  up  a  field  for  the  preparation  and 
storage  of  energy  produced  by  agriculture. 
In  regard  to  beet,  potatoes  and  other  crops 
that  produce  sugar,  which  in  turn  produce 
alcohol  by  fermentation,  the  alcoholic  vapor 
can  be  acted  upon  by  the  dehydrating  me- 
dium as  it  is  formed  during  distillation. 
Mr.  Moon  further  remarked  that  as  there 
is  no  liquid  alcohol  produced  in  the  process, 
no  excise  duty  would  have  to  be  paid. 
Ethylene,  being  a  gas  which  is  easily  lique- 
fied, could  be  stored  in  cylinders,  and  could 
thus  be  used  for  motor  cars  and  other  pur- 
poses where  the  power  has  to  be  made 
portable. 


Automobiles    in    the    English 
Elections. 

The  increased  vote  in  the  recent  English 
elections  is  partly  ascribed  to  the  free  use 
of  motor  vehicles,  especially  in  getting  out 
the  rural  vote,  writes  Consul  Fleming,  of 
Edinburgh.  This,  he  continues,  is  helping 
to  break  down  the  antagonism  of  the  farm- 
ers and  villagers  to  automobiles.  Every 
day  evidences  a  more  general  use  of  these 
vehicles.  As  a  matter  of  fact,  speed  regu- 
lations in  that  part  of  Scotland  are  now 
practically  a  dead  letter.  On  the  main  roads 
into  Edinburgh  motor  cars  are  frequently 
seen  going  50  miles  an  hour,  or  30  miles  in 
excess  of  the  limit  fixed  by  act  of  Parlia- 
ment No  effort  is  made  to  apply  penalties 
except  when  accidents  hs^pen. 


"Circuit  Europeen"  to  Be  a  Limited 
Race. 

At  a  meeting  of  delegates  from  the 
French,  German,  Austrian  and  Belgian  au- 
tomobile clubs  held  in  Paris  on  Sunday, 
February  25,  it  was  decided  to  postpone  the 
contest  a  few  days,  so  the  start  will  take 
place  on  July  26,  and  the  finish  on  August 
19.  No  observers  will  be  carried,  and  the 
classing  will  be  based  on  the  average  speed 
up  to  the  predetermined  limit. 


An  important  British  automobile 
facturer  has  decided  to  give  a  three  year^ 
guarantee  with  his  touring  cars. 


During  the  fiscal  year  ending  Dccembc: 
31,  1905,  433  automobiles  and  450  tdoox 
cycles  were  imported  into  Switzerland,  a^ 
compared  with  309  cars  and  275  motor  cy- 
cles in  1904. 


It  is  reported  that  the  French  Councii  d 
State  Committee  has  declared  in  favor  of 
the  abolishment  of  the  automobile  ham, 
and  for  the  substitution  in  its  place  of  the 
siren,  or  the  electric  bell. 


At  a  recent  meeting  of  the  motor  cab 
drivers  of  Berlin  a  protest  was  raised 
against  the  present  system  of  training  m 
their  trade,  and  a  resolution  was  passed 
requesting  the  city  authorities  to  provide  a 
training  institution  tmder  municipal  coairol 

An  automobile  bus  line  is  contemplate 
between  Teheran  and  Rescht,  Persia,  and 
two  Renard  trains  have  been  purchased  lor 
a  service  between  Teheran  and  Mescbed 
In  view  of  the  state  of  the  roads  in  tbt 
Shah's  dominions  the  success  of  these  ven- 
tures is  somewhat  doubtful. 


M.  Poitel,  6  Rue  Fontaine-au-Rx>i,  Paris, 
has  invented  a  cigar  protector  for  autoixi> 
bilists,  in  the  shape  of  a  finely  perforatioi 
silver  thimble,  which  protects  the  agx 
against  the  strong  draught,  and  insures  its 
regular  burning.  The  protector  is  held  br 
a  small  clip,  and  can  be  adjusted  as  nece^• 
sary. 


An  endurance  contest  between  Gotlien- 
burg  and  Stockholm,  Sweden,  was  held  h 
the  Swedish  A.  C  on  February  15  and  it 
the  cars  being  started  from  Gothenburg  a:o 
a.  m.  on  the  15th.  The  run  proved  a  mc-si 
difficult  one,  as  the  contestants  started  c 
a  rain  and  soon  ran  into  a  heavy  snow^ 
storm,  so  that  it  was  barely  possible  to 
trace  the  roads,  and  several  times  it  wa^ 
necessary  to  shovel  the  cars  out.  The  wis- 
ner  was  a  24  horse  power  Fiat,  while  fourll 
place  was  secured  by  a  7  horse  power  OId» 
mobile. 


According  to  reports  in  Continental  pj 
pers,  W.  K.  Vanderbilt,  Jr.,  recently  had  i 
rather  unpleasant  experience  while  touriql 
in  upper  Italy.    In  the  main  street  of  a  v 
lage  named  Pontedera  he  knocked  down 
five  year  old  boy  with  his  car,  and  was 
surrounded  by  a  threatening  mob.     V 
derbilt  drew  a  revolver,  but  was   quici 
disarmed  and  had  to  seek  refuge  in  a  ne; 
by  shop.     At  that  moment  the  police 
peared  on  the  scene,  dispersed  the  crowi 
and  took  down  the  name  and  address  of 
motorist.    As  the  boy  was  only  very  sHi 
ly  hurt,  Vanderbilt  was  allowed  to  pr 
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V    Committee  Chairmen  of  the 

i\»  /%•  i\» 
le  board  of  directors  of  the  A.  A.  A 
their  monthly  meeting  last  Thursday 
the  following  present:  S.  L.  Hayncs, 
igficld  (Mass.)  Automobile  Club;  R. 
>in  Lippitt,  Rhode  Island  Automobile 
;  Dave  Hennen  Morris,  Automobile 
of  America,  New  York  city;  A.  R. 
insrton.  Long  Island  Automobile  Qub; 
t.  Elliott,  Syracuse  Automobile  Club; 
>.  Woodworth,  Rochester  Automobile 
;  N.  M.  Pierce,  Binghamton  Automo- 
Club;  A.  G.  Batchelder,  New  York 
)r  Club;  F.  R.  Pratt,  New  Jersey  Au- 
bile  and  Motor  Club;  G.  A.  Post, 
h  Jersey  Automobile  Club;  J.  H.  Ed- 
s,  Hudson  County  Automobile  Club; 
Isor  T.  White,  Qcveland  Automobile 
and  N.  S.  Belding,  Automobile  Club 
laryland.  L.  R.  Speare,  of  tlie  Bay 
Automobile  Association,  presided  in 
bsence  of  President  Parson, 
e  following  new  chairmen  of  commit- 
were  appointed  for  the  ensuing  year: 
ig  committee,  Jefferson  De  Mont 
3pson,  A.  C.  A.,  New  York  city;  tour- 
xmimittee,  Paul  H.  Deming,  Detroit 
mobile  Club,  Detroit;  highway  com- 
e,  Hon.  W.  H.  Hotchkiss.  Buffalo  Au- 
bile  Club;  law  committee  and  general 
icl  of  the  association,  Sidney  S.  Gor- 
Chicago  Automobile  Club, 
jsidcnt  Parson  outlined  the  platform 
5  administration  in  a  letter  to  the  board 
rectors,  which  embodied  the  following 
ngs: 

rhe  question  of  good  roads,  with  na- 
1,  State  and  local  aid;  and  with  this 
ew  have  asked  Mr.  Gorham  to  pre- 
a  uniform  bill  to  present  to  the  va- 
State  legislatures,  the  support  of  the 
tilow  bill  or  a  bill  covering  the  ques- 
of  national  aid  for  presentation  in 
ling^on. 

The  question  of  a  uniform  bill  to  be 
nted  to  the  various  State  legislatures 
ning  the  use  of  automobiles  on  the 
rays  and  in  the  city  streets.  Unifonn 
on  this  question  would  be  very  ad- 
geous  from  every  standpoint, 
rhe  American  Automobile  Associa- 
ihould  set  its  face  like  a  flint  against 
ss  and  insane  use  of  automobiles  by 
onsible  and  careless  chauffeurs  and 
tors. 

^  closer  relation  between  the  various 
lobile  clubs  of  America  and  Europe. 
V  better  understanding  of  the  rights  of 
tobilists. 

Restrictions  covering  the  question  of 
f,  so  that  the  matter  may  be  hedged 
with  every  safeguard. 
i  uniform  system  of  signboards 
l^out  the  country,  under  the  sanction 
1  American  Automobile  Association. 
|«?y  S.  Gorham,  the  new  secretary 
tencral  counsel,  says  that  he  wants  a 
btnmittee,  consisting  of  the  attorneys 
jch  of  the  automobile  clubs  in  the  as- 
|em  and  lawyers  in  each  district 
[    there   is   a   considerable   individual 


membership.  Each  member  of  the  law 
committee  will  advise  members  as  to  their 
legal  rights  without  cost  In  order  to  se- 
cure uniform  legislation  in  the  various 
States,  bills  will  be  introduced  in  each 
State  Legislature  embodying,  so  far  as  pos- 
sible, the  same  points  and  ^  only  differing 
where  it  is  necessary  to  conform  to  local 
conditions.  This  is  thought  to  be  the  only 
way  by  which  uniformity  can  be  accom- 
plished. These  bills  will  contain  provisions 
for  the  recognition  of  nimibers  and  licenses 
issued  by  other  States.  When  these  bills 
have  been  drafted  copies  will  be  printed 
and  sent  to  each  member  of  the  law  com- 
mittee for  suggestions  and  criticism,  and 
when  finally  completed  will  represent  the 
ideas  of  the  best  lawyers  in  the  cotmtry 
who  have  given  the  subject  of  automobile 
law  special  consideration.  It  will  be  the 
hope  of  the  association  to  secure  the  enact- 
ment into  law  of  these  bills  without  modi- 
fication of  the  principal  features  that  will 
be  embodied  in  each. 

Practically  the  same  plan  will  be  adopted 
with  reference  to  a  good  roads  bill,  pro- 
viding for  State  aid,  except  that  uniformity 
will  not  be  so  essential.  The  associatioi 
will  try  to  arouse  an  interest  in  favor  of 
the  passage  of  the  Brownlow-Latimer  good 
roads  bill  now  pending  before  the  na- 
tional legislature,  which  provides  for  Con- 
gressional aid. 


$150,000  for  Oood  Roads  in  Ohio. 

Columbus,  Ohio. — The  first  general  ap- 
propriation bill  by  the  present  Ohio  Leg- 
islature, which  will  be  passed  this  week, 
carried  with  it  $150,000  for  State  aid  in 
road  building.  This  is  the  first  appropria- 
tion under  the  law  allowing  such  action, 
and  is  a  distinct  disappointment  to  good 
roads  advocates,  who  had  hoped  for  half  a 
million.  B.  W.  Baldwin,  chairman  of  the 
Finance  Committee,  approves  of  State  aid, 
but  refused  to  sanction  a  larger  appro- 
priation, for  the  reason,  he  says,  that  this 
is  first,  and  he  thinks  the  people  should 
see  how  this  sum  is  expended  and  sanc- 
tion it  before  a  larger  sum  is  given.  He 
expects  it  to  do  the  cause  good  in  that 
it  will  put  the  highway  commission  on 
its  mettle  in  spending  the  money. 

The  Bowers  bill,  requiring  auto  own- 
ers to  register  their  vehicles  with  the 
county  auditor,  has  been  recommended 
by  the  committee  and  will  probably  pass 
the  House  this  week.  The  more  elab- 
orate bill  requiring  registration  with  the 
Secretary  of  State,  prescribing  speed 
rules,  etc.,  is  still  dormant  in  committee. 


Michigan  Automobile  Statistics. 

That  the  automobile  has  not  been  ex- 
ploited to  any  extent  for  commercial  pur- 
poses, and  is  still  mainly  sold  for  pleasure, 
is  shown  by  statistics  gathered  by  the  Mich- 
igan State  Labor  Bureau.  Last  year  there 
were  13,702  automobiles  manufactured  in 
that  State.  Of  that  number  96  per  cent, 
were  intended  for  pleasure  and  4  per  cent. 


for  commercial  use.  The  value  of  those 
constructed  was  $18,061,900.  There  are 
thirty-four  automobile  factories  in  Michi- 
gan. An  interesting  feature  of  the  report 
is  the  showing  regarding  the  growth  of  the 
industry.  It  was  first  established  in  1899, 
the  next  factory  being  erected  in  1901.  The 
thirty-four  plants  now  in  the  State  cost,  it 
is  estimated,  $2,284,800.  Statistics  show 
that  at  least  59  per  cent  of  accessory  stock 
used  is  manufactured  in  the  State,  includ- 
ing springs,  wheels,  axles,  tires,  etc  Last 
year  five  new  factories  were  established. 
Ten  of  the  plants  have  increased  their  cap- 
italization since  organization,  twenty-eight 
reported  that  the  outlook  for  the  business  is 
good,  while  one  reported  it  fair,  four  as 
poor  and  one  reported  it  was  going  out  of 
business.  Eleven  styles  of  road  machines 
are  manufactured  in  the  several  factories. 


Pennsylvania '  Motor   Federation. 

The  Pennsylvania  Motor  Federation  was 
organized  in  Philadelphia,  March  i,  for  the 
purpose  of  banding  together  the  motor  clubs 
of  the  State  to  secure  just  legislation. 
Pittsburg,  Philadelphia,  Lancaster,  Wilkes- 
barre,  Reading,  Germantown  and  Bristol 
were  represented  at  the  meeting.  Letters 
were  also  read  from  clubs  in  other  towns. 
The  organization  is  independent  of  the 
American  Motor  League  and  the  American 
Automobile  Association,  but  membership  is 
open  to  all  clubs  and  individuals  friendly 
to  motor  interests.  President  Isaac  Starr, 
of  the  Philadelphia  Automobile  Club,  was 
elected  president,  and  Paul  C.  Wolff,  secre- 
tary of  the  Automobile  Club  of  Pittsburg, 
was  chosen  secretary  and  temporary  treas- 
urer. 


Opposition  to  Auto  Shows. 

Henry  Ford,  of  the  Ford  Motor  Com- 
pany, when  asked  his  attitude  toward  auto- 
mobile shows,  said:  **I  hope  they  will  be 
abolished,  as  they  are  a  waste  of  time  and 
money.  Hereafter  we  will  make  no  prep- 
aration at  the  factory  for  them.  According 
to  statistics  I  find  that  only  one-third  of  the 
money  for  space,  decorations  and  advertis- 
ing is  paid  for  by  the  gate  receipts.  The 
remaining  two-thirds  is  paid  by  the  manu- 
facturers to  see  the  show  given  by  them- 
selves." 

R.  B.  McMullen,  general  manager  of  the 
association,  expressed  himself  as  in  sym- 
pathy with  these  views. 


"Thank- You-Ma*anis"  for  Chatham, 

N.  J. 
Chatham,  N.  J. — The  Common  Coim- 
cil,  on  March  5,  imanimously  passed  a  reso- 
lution providing  for  crosswalks  5  inches 
high  to  retard  the  speed  of  automobilists 
passing  through  the  town.  Work  on  the 
first  of  these  crosswalks  will  be  started 
by  the  road  authorities  as  soon  as  the  ma- 
terial can  be  obtained.  Doubt  as  to  the 
fate  of  the  Frelinghuysen  automobile  bill 
is  reported  to  have  been  one  of  the  chief 
reasons  for  the  action  of  the  council. 
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Fourth  Annual  Boston  Automobile 
and  Power  Boat  Show. 

Although  of  a  local  character,  this  show 
required  so  much  space  that  both  the  Me- 
chanics Building  and  the  Symphony  Hall 
were  filled  to  overflowing.  The  show 
opened  Saturday  evening,  March  lo,  in  the 
Mechanics  Building  alone,  it  being  impos- 
sible to  prepare  Symphony  Hall  on  account 
of  the  regular  Saturday  evening  concert  of 
the  Symphony  Orchestra.  This  necessi- 
tated working  a  large  force  of  decorators 
all  night  and  Sunday  to  put  the  hall  in 
readiness  for  the  exhibitors  on  Monday. 
Fortunately,  the  regular  decoratid»vof  the 
hall  is  such  that  very  little  extra  was  neces- 
sary, and  a  simple  decorative  scheme,  in 
pink  apple  blossoms,  was  sufficient.  The 
Mechanics  Building,  however,  was  elab- 
orately decorated,  the  color  scheme  being 
one  of  red  and  green.  A.11  the  spaces  are 
carpeted  in  green,  and  the  posts  and  walls 
to  a  height  of  4  feet  are  covered  with  green 
burlap,  edged  with  a  broad  gold  band,  above 
which  the  walls  are  finished  in  red.  As  in 
the  other  shows  this  year,  the  signs  are  imi- 
form,  being  gold  letters  on  a  red  ground, 
so  as  to  harmonize  with  the  other  decora- 
tions. All  the  spaces  are  separated  by 
green  draperies  hung  from  white  iron  rods 
with  brass  caps.  The  novel  and  crowning 
feature  of  the  decorations,  however,  is  a 
grape  arbor,  which  extends  over  the  entire 
length  of  all  the  aisles,  is  supported  upon 
imitation  marble  posts  and  covered  by  a 
spreading  grape  vine  with  green  leaves, 
which  twines  in  and  out  through  the  lat- 
tice-work top.  Hidden  among  the  myriad 
leaves  are  numerous  delicately  tinted  elec- 
tric lights,  the  effect  of  which  is  very  beau- 
tiful. At  the  intersection  of  the  two  aisles 
in  the  Grand  Hall  the  arbor  forms  a  band 
stand.  The  red  and  green  effects  have  been 
carried  out  in  the  balconies,  while  the  roof 
is  decorated  with  many  flags,  streamers  and 
bunting  in  the  national  colors. 

The  greater  part  of  the  seats  in  the  first 
balcony  had  to  be  removed  to  make  more 
space  for  complete  car  exhibits  which  could 
not  be  accommodated  on  the  main  floor. 
The  motor  boats,  as  at  last  year's  show. 


are  in  the  basement,  where  ropes,  chains, 
flags  and  nautical  emblems  form  the  decora- 
tion. 

There  are  350  exhibitors  showing  ninety- 
eight  different  makes  of  cars,  and  a  total  of 
300  machines.  The  total  floor  space  occu- 
pied is  estimated  in  the  neighborhood  of 
90,000  square  feet.  One  ticket  admits  to 
both  exhibits,  there  being  an  entrance 
coupon  to  each  building,  and  as  the  visitor 
does  not  have  to  attend  both  in  the  same 
day,  he  is  practically  allowed  to  see  two 
shows  for  one  admission. 

THE    HARVARD   ENGINE. 

The  Harvard  Marine  and  Automobile^ 
Engine  Company,  of  Cambridge,  show  sev- 
eral new  engines  for  automobile  work. 
They  build  both  air  and  water  cooled  cycle 
motors  of  either  four  or  six  cylinders.  The 
four  cylinder  air  cooled  engine  is  35^x3^4 
inches,  and  is  rated  by  them  as  15  horse 
power.  Its  weight  with  an  aluminum  case 
is  230  pounds.  The  six  cylinder  with  alu- 
minum case  weighs  275  pounds,  and  de- 
velops 24  horse  power.  The  novel  claim 
made  for  these  engines  is  that  they  will 
run  properly  without  a  fan,  and  that  the 
valves  will  not  require  grinding  for  a  whole 
season's  running,  notwithstanding  the  fact 
that  the  compression  is  as  high  as  80 
pounds. 

The  cylinder  heads  are  cast  separate  from 
the  barrel,  and  are  held  to  each  other  and 
the  crank  case  by  four  long  bolts.  The 
heads  are  provided  with  cast  fins  radiating 
from  the  centre.  Wire  asbestos  gaskets  are 
inserted  in  a  groove  between  the  head  and 
cylinder.  Horizontal  flanges  are  cast  on 
the  cylinders  from  top  to  bottom.  The  in- 
let valves  are  automatic  and  located  above 
the  exhaust,  with  the  spark  plug  project- 
ing between  the  two.  The  inlet  cages  are 
made  tight  by  copper  gaskets,  and  are  held 
in  position  by  fitting  under  the  caplike 
ends  of  the  four  branches  of  the  brass  inlet 
pipe,  to  the  lower  end  of  which  the  car- 
buretor is  screwed.  By  removing  the  inlet 
pipes  the  valves  may  be  taken  out,  but  it 
is  claimed  this  is  only  necessary  about  once 
a  year. 

The    pistons    are    fitted  with    four    step 


jointed  eccentric  rings,  two  of  which  an 
at  the  bottom  end.  The  connecting  rod  is 
made  of  Shelby  steel  tubing,  while  the  exscb 
are  of  bronze  and  form  the  bearings.  These 
are  tapped  and  screwed  into  the  tohc  and 
held  by  lock  nuts.  An  oil  groove  aroiaid 
the  middle  of  the  piston  leads  the  oil  mto 
the  hollow  wrist  pin  through  holes  to  the 
bearing  and  into  the  inside  of  the  hoOov 
connecting  rod,  which  is  filled  with  felt 
wicking,  which  feeds  oil  to  the  crank  pin 
One  of  the  claims  for  this  constructiofi  is 
that  the  rod  length  can  be  varied  ta  change 
the  engine  compression.  Relief  cocks  are 
placed  in  the  head  of  each  cylinder.  The 
crank  shaft  is  hand  forged  steel  and  mn^ 
in  five  bronze  bushings.  The  unencased 
two  to  one  gears  of  fibre  and  steel  arc  lo- 
cated on  the  forward  ends  of  the  shafs^ 
which  project  from  the  crank  case. 

THE  ROSS  STEAMER^ 

built  by  Louis  S.  Ross,  of  Ormond  Beach 
fame,  was  exhibited  at  the  Boston  Shor 
for  the  first  time.  This  is  the  trst 
steamer  ever  built  with  all  the  mechan- 
ism, including  the  fire  tube  boiler,  engine 
and  pump,  forward  of  the  dash.  There 
are  no  tanks  or  machinery  of  any  kind 
under  or  attached  to  the  body.  The  car 
has  every  appearance  of  being  a  gasolise 
machine,  and  the  details  of  the  body. 
frame,  springs  and  method  of  driving  are 
in  accordance  with  the  best  gasoline  prac- 
tice. 

The  boiler  is  of  the  copper  fire  tube 
type,  and  is  24  inches  inside  diameter. 
14  inches  high  and  contains  852  tubes. 
It  is  located  directly  back  of  a  false  rad> 
ator,  as  no  condenser  is  used.  The  en- 
gine is  a  two  cylinder,  vertical,  4x5 
inches,  double  acting.  It  follows  some- 
what marine  engine  practice,  as  the  cyl- 
inders are  supported  on  four  vertical 
rods,  which  fasten  to  a  fiat  metal  base  at 
V  the  bottom.  This  base  rests  in  a  pressed 
steel  pan,,  and  is  held  to  it  by  six 
"through"  bolts,  the  removal  of  which  al- 
lows the  engine  and  its  attached  mechan- 
ism to  be  lifted  out  as  a  unit.  A  feature 
of  the  construction  is  the  fact  that  all  the 
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Harvard   Air  Cooled  Motor. 
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Power  Plant  of  Ross  Steam  Car. 


irings  of  the  engine  and  the  gears 
ving  the  pumps  are  Hess-Bright.    At 

rear  of  the  engine  shaft  is  a  30  pound 
^heel  with  a  contracting  band  brake 
ed  over  it.  Attached  to  the  rear  of  the 
vheel  is  a  universal  joint  and  a  shaft 
ding  to  the  rear  universal  joint  and 
d  gear  drive.  As  all  the  mechanism 
inder  a  closed  hood  and  no  pipes  are 
josed  there  is  said  to  be  practically  no 
igcr  from  freezing,  even  if  the  machine 
•uld  stand  exposed  for  several  hours, 
lie  gasoline  supply  to  the  burner  is  cut 
by  the  automatic  action  of  a  steam  dia- 
agm  valve   when  the  pressure   reaches 

pounds.  The  oil  and  water  pumps  are 
a  half  time  shaft  driven  by  gears  from 

crank  shaft.  The  air  pressure  on  the 
gallon  seamless  steel  gasoline  tank  lo- 
d  crosswise  under  the  frame  at  the  rear 
supplied  by  a  small  pump  direct  con- 
led  to  the  engine  crosshead.    An  auxil- 

air  pressure  tank  in  the  form  of  a  long 
3der  allows  of  filling  the  main  tank 
lout  losing  the  air  pressure.  A  super- 
ing  coil  is  used  over  the  fire  and  so 
nged  that,  if  it  ever  bums  out,  by  con- 
ing two  pipes  the  steam  can  be  taken 
ct  from  the  boiler  to  the  engine.  The 
IT  supply  to  the  boiler  from  a  40  gallon 
tr  tank  tmder  the  front  seat  is  controlled 
I  hand  valve  at  the  side  of  the  seat. 

main  g^asoline  shut  off  valve,  which, 
ever,  docs  not  control  the  pilot,  is  on 
of  the  steering  wheel,  as  is  also  the 
ttle  lever.  Of  the  two  side  levers, 
^  are  similar  to  those  on  a  gasoline 
one  controls  the  rear  hub  internal  cx- 
ting  band  brakes,  while  the  other  varies 
cut-off  from  full  length  to  as  short  as 
twentieth  of  the  stroke.    A  small  auxil- 

steam  pump  is  supplied  and  can  be 
ed  on  from  the  dash, 
le  frame  is  pressed  steel  with  Q  &  C 
iwood  steel  steps  attached  and  laminated 


wood  guards.  The  front  axle  is  an  I  beam 
steel  drop  forging  and  the  rear  axle  is  of 
the  floating  type  fitted  with  Timken  bear- 
ings, which  are  also  used  in  the  wheels. 
The  car  weighs  complete  2,600  pounds.  It 
is  claimed  for  this  machine  that  it  is  so 
simple  that  anyone  can  operate  it  Safety 
from  fire  is  also  claimed,  as  the  burner 
cannot  be  Hooded,  because  the  mixing  tube 
is  drained  and  no  gasoline  can  drip,  except 
onto  the  ground.  The  torch  for  starting  is 
a  part  of  the  burner,  and  is  operated  by 
pressure  from  the  Prest-o-Lite  tank,  thus 
doing  away  with  hand  torches. 

THE  HOLMES  CARS 

were  shown  here  for  the  first  time.  The 
line  consists  of  a  two  cylinder,  vertical,  10 
horse  power,  water  cooled  runabout;  a  four 
cylinder,  air  cooled,  20  horse  power  run- 
about; a  four  cylinder,  water  cooled,  20 
horse  power  runabout,  and  a  four  cylinder 
touring  car  fitted  with  either  an  air  or  a 
water  cooled  motor  of  18  or  20  horse 
power. 

The  distinctive  feature  of  the  machines 
is  the  friction  drive,  which  consists  of  a 
movable  friction  wheel  on  a  cross  shaft, 
the  ends  of  which  carry  the  driving  sprock- 
ets, with  side  chains  to  the  rear  wheels. 


\r: 


Inside  of  this  friction  wheel  is  the  differ- 
ential. The  wheel  is  faced  with  a  lami- 
nated fibroid  rim  which  it  is  claimed  will 
wear  for  about  5,000  miles  running.  The 
cost  of  renewal  is  said  to  be  about  %2.  This 
friction  wheel  is  in  contact  with  the  rear 
of  a  large  composition  faced  plate  which 
takes  the  place  of  the  fiywheel,  is  splined 
onto  the  engine  shaft  and  is  free  to  move 
lengthwise  to  give  the  proper  pressure  on 
the  friction  wheel.  The  rear  hubs  are 
fitted  with  cone  shaped  brake  drums  which 
are  engaged  by  a  metal  cone  splined  on  the 
dead  axle.  These  brakes  are  operated 
either  by  a  foot  lever  or  the  side  hand 
lever.  The  control  of  the  friction  pressure 
is  by  a  foot  lever,  while  the  speeds  gov- 
erned by  the  motion  of  the  friction  wheel 
across  the  plate  are  governed  by  a  side 
lever.  The  spark  and  throttle  are  on  the 
steering  column  just  under  the  wheel.  The 
cars  are  fitted  with  a  foot  ratchet  lever 
which  throws  over  the  motor  for  starting. 

THE  WOODWORTH  DETACHABLE  TREAD. 

The  Leather  Tire  Goods  Company,  of 
Newton  Upper  Falls,  Mass.,  are  exhibiting 
at  the  Boston  Show  their  Wood  worth  de- 
tachable tread — a  protector  for  automobile 
tires.  It  is  made  of  leather  studded  with 
steel  rivets.  The  leather  is  chrome  tanned., 
and  is  not  injured  by  water,  it  is  claimed. 
The  part  that  runs  on  the  ground  has  three 
plies  of  leather  in  which  are  set  steel 
rivets,  with  heads  about  three-sixteenths  of 
an  inch  thick.  The  cover  is  made  trough 
shape,  coming  well  up  on  the  sides  of  the 
tire,  and  has  loops  along  each  side  through 
which  passes  a  wire  hoop  in  two  sections 
with  small  tighteners  at  equal  distances 
apart.  The  new  construction  used  in  the 
1906  cover  makes  a  partially  flat  tread, 
which  increases  the  wearing  surface  and 
makes  the  studded  strip  hold  its  place  ex- 
actly on  the  middle  of  the  tire.  It  can  be 
very  quickly  and  easily  applied.  The  tire 
is  simply  deflated,  the  cover  placed  in  posi- 
tion, the  tighteners  are  turned  up  and  the 
tire  is  blown  up.  It  is  claimed  that  the 
cover  prevents  punctures,  and  reduces  wear 
and  skidding,  as  the  tread  of  the  tire  is  pro- 
tected from  all  wear  on  the  road,  as  well 
as  from  the  small  cuts  and  bruises  that  al- 
low moisture  and  dirt  to  get  under  the  rub- 
ber and  rot  the  fabric 

THE   IRON   TIRE    PNEUMATIC    WHEEL 

was  shown  for  the  first  time  by  the  Iron 
Tire  Pneumatic  Wheel  Company,  of  New 
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Iron  Tire  Pneumatic  Wheel. 

York  city.  A  section  of  the  wheel  is 
herewith  shown.  The  principle  of  this 
wheel  is  that  of  a  "wheel  within  a  wheel," 
with  a  pneumatic  tire  between  them. 
Two  sets  of  short  spokes  are  employed 
to  keep  the  wheels  in  the  same  vertical 
plane.  These  spokes  are  of  traction,  with 
the  rib  outward  to  give  lateral  resistance, 
and  each  one  will  support  in  tension  a 
load  of  5,000  pounds.  The  inner  wheel 
consists  of  an  ordinary  hub,  which  runs 
on  the  axle,  and  is  fitted  with  any  suita- 
ble bearing  and  a  set  of  short  spokes,  the 
outer  ends  of  which  are  bolted  to  a  steel 
rim,  the  outer  surface  of  which  is  con- 
cave; this  concave  surface  is  the  tread 
of  the  inner  wheel,  and  rests  on  the  outer 
circumference  of  the  pneumatic  tire, 
which  is  fastened  rigidly  to  a  steel  rim. 
This  rim  is  connected  to  the  outside  rim 
by  another  set  of  spokes,  arranged  in 
pairs  to  form  triangles.  The  weight  of 
the  car  comes  on  the  hub  and  is  trans- 
mitted through  the  short  spokes  to  the 
concave  rim,  which  rests  on  and  com- 
presses the  upper  half  of  the  pneumatic 
tube.  This  tube  is  not  subjected  to  road 
wear   or  punctures,   and   even  if  it  should 
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deflate  the  inner  wheel  would  drop  about 
I  inch  and  the  outer  wheel  would  not 
change  its  shape,  nor  can  an  accident  oc- 
cur owing  to  the  tire  leaving  the  rim. 
When  driving  the  hub  settles  below  the 
centre  as  the  pneumatic  tube  is  com- 
pressed. The  outer  tire  can  be  equipped 
with  either  a  steel  or  solid  rubber  tire  as 
desired.  The  pneumatic  tube  must  be  fas- 
tened to  the  concave  rim,  and  thus  trans- 
mit the  torque  of  the  hiib  to  the  outer 
rim.  Many  claims  are  made  for  this 
wheel  as  to  its  strength,  wearing  quali- 
ties and  speed. 

SHOCK  ABSORBER. 

The  Hill  Motor  Car  Company,  of  Haver- 
hill, Mass.,  exhibit  a  shock  absorber  of 
somewhat  novel  construction.  A  drum 
with  ribbed  web  and  V  grooved  circum- 
ference is  bolted  to  the  side  frame  of  the 
car,  and  is  surrounded  by  a  steel  band,  the 


A  A,    fastening  bolts;    B,   grease  cup;    C  C,   grease 
holes. 

Victory  Shock  Absorber. 


ends  of  which  are  drawn  together  by  an 
enclosed  coiled  spring.  One  end  of  the 
band  is  formed  with  an  arm  connecting  by 
a  link  to  the  spring  saddle.  It  will  be  no- 
ticed that  the  principle  involved  is  that  of 
the  single  acting  brake,  and  it  is  claimed 
that  the  device  gives  about  four  times  the 
resistance  on  the  recoil  of  the  springs  that 
it  does  on  the  compression.  The  link  is 
made  long  enough  so  it  can  be  made  the 
right  length  for  any  car. 


Section  of  Iron  Tire  Pneumatic  Wheel. 


Manufacturers'     Shows     at     New 

York   and   Chicago   Only 

Next  Year. 

At  its  meeting  on  Wednesday  afternoon 
of  last  week  the  executive  committee  of  the 
National  Association  of  Automobile  Manu- 
facturers, Incorporated,  adopted  the  fol- 
lowing resolution: 

Resolved,  That  no  shows  shall  be  snDctioned  here- 
after except  one  annual  show  each  at  New  York  and 
Chicago,  and  that  the  resolution  relative  to  exhibits  at 
unsanctioned  shows  be  continued  in  force. 

While  this  resolution  was  evidently  di- 
rected against  the  practice  of  asking  manu- 
facturers to  support  so  many  smaller 
shows,  it  seems  to  have  caused  fear  in  some 
quarters  that  it  meant  only  one  show  for 
New  York,  and  that  the  one  conducted  by 
the  A.  L.  A.  M. 

General  Manager  Samuel  A.  Miles,  of 
the  N.  A.  A.  M.,  when  asked  about  this 
interpretation  of  the  resolution,  said: 

"The  question  of  one,  two  or  more  shows 
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in  New  York  has  not  even  been  discussed. 
There  is  no  intention  on  the  part  of  the 
manufacturers  to  prevent  a  free  display  br 
all  manufacturers,  and  while  the  word 
*one*  is  used  in  the  resolution,  it  is  intendeii 
to  express  the  intention  that  there  shall  U 
a  show  or  perhaps  more  than  one  sboi 
at  a  stated  time  of  the  year,  and  not  thi* 
there  shall  be  a  single  show  confined  t^ 
any  special  class  of  exhibitors.  That  is  tc 
say,  the  New  York  show  is  regarded  i> 
the  National  Automobile  Exhibition,  which 
might  be  held  in  one,  two  or  several  dif- 
ferent buildings. 

"Although  the  licensed  manufacturers  arf 
in  the  majority  in  this  association,  yet  \J» 
unlicensed  manufacturers  are  members  ci 
it,  and  as  long  as  they  remain  so  are  en 
titled  to  the  same  consideration  as  the 
licensed  manufacturers.  Any  action  b} 
which  the  association  would  not  sanctior. 
their  exhibition  as  a  part  of  the  National 
Automobile  Show  would  naturally  meaa 
the  severance  of  their  connecticm  with  tbe 
N.  A.  A.  M.  The  resolution  in  quesdoo 
contemplated  no  such  action,  I  can  assaT<* 
you. 

"It  has  also  been  suggested  that  d:t 
N.  A.  A.  M.  are  opposed  to  the  holding  m 
shows  in  any  cities  except  New  York  ar^d 
Chicago.  This  is  an  erroneous  impressiciL 
If  the  dealers  of  any  city  desire  throug" 
local  organizations  to  hold  shows  the  mar.- 
ufacturers  would  probably  rather  cncoar 
age  than  discourage  the  project.  Thc> 
would  look  upon  it  entirely  as  the  business 
of  the  dealers.  What  the  resolution  dot', 
mean  is  that  the  manufacturers  have  <k 
cided  that  they  will  not  hereafter  bear  tfcf 
expense  of  any  shows,  except  those  held  a' 
New  York  and  Chicago.  Heretofore  local 
shows  have  been  sanctioned  by  the  asso- 
ciation, and  a  successful  attempt  Has  bee- 
made  to  hold  them  down  to  a  reasonable 
number.  The  dealers,  however,  instead  o* 
supporting  their  own  shows,  have,  in  " 
great  many  cases,  called  upon  the  maco- 
facturers  to  bear  the  expense  of  spxf 
rental,  to  send  demonstrators  and  ^>eda! 
cars  for  exhibition,  and  in  some  cases  tfy 
bear  the  expense  of  local  advertisng.  !* 
is  this, to  which  the  manufacturers  object. 
In  other  words,  they  have  decided  that  ::' 
the  dealers  desire  to  hold  shows  they  must 
do  so  at  their  own  expense. 

"The  assumption  that  the  action  of  thf 
manufacturers  was  intended  to  prevent  or 
in  any  way  injure  the  proposed  open  zr 
show  of  the  New  York  Automobile  Track 
Association  at  the  Empire  track  the  last 
three  days  of  May  is  erroneous.  The  inten- 
tion is,  however,  that  this  show,  like  iX 
others,  must,  if  it  is  held,  be  supported  b* 
the  local  dealers,  and  that  the  manufactur- 
ers will  not  contribute  to  the  expense.** 

This  resolution  also  applies  to  the  opes 
air  show  planned  by  the  American  Mot>  ~ 
Car  Manufacturers'  Association  for  next 
fall. 

The  committee  reiterated  its  resolution 
of  last  October  against  the  holding  of  ccsr 
tests  in  the  United  States  not  approved  br 
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md  barring  members  of  the  association 
n  taking  part  in  such  contests. 
braraittccs  for  the  coming  year  were 
ounccd  by  President  E.   H.  Cutler  as 
ows: 

[cmbcrship--S.   T.    Davis,   Jr.,   G.    W. 
nctt  and  Percy  Owen. 
how— M.  J.  Budlong,  G.  W.   Bennett, 
T.  White,  C.  C.  Hildebrand  and  W.  E. 
2ger. 

ailroad     Transportation — Windsor     T. 
ite,  Giarlcs  Gifton  and  W.  R.  Innis. 
uditing— Percy  Owens,  A.  L.  Pope  and 
L  Goss. 

ood  Roads— S.  D.  Waldon,  S.  T.  Davis, 
and  E  R.  Thomas. 

cgislation  and   Legal — G.   W.    Bennett, 
R.  Innis  and  A.  L.  Pope. 
>ntest-S.  D.  Waldon,  W.  T.  White,  S. 
[)avis,  Jr.,  L.  H.  Kittridge  and  A.  L. 
e. 

will  be  noted  that  the  show  conmiittee 
been   increased    from    three    to    five 
ibcrs. 

'.  E  Mctzger  was  elected  a  member  of 
executive  committee  to  succeed  Roy  D. 
>in,  resigned. 

jneral  Manager  Miles  reported  that  the 
profits  of  the  Qiicago  show  were  $25,- 
one-half  of  which  will  be  retained  for 
work  of  the  association  and  the  Other 
divided  among  the  exhibitors. 
le  legislative  committee  presented  a  re- 
on  the  test  case  in  New  Jersey  to  the 
t  that  it  had  passed  through  three 
is  in  five  months,  and  would  probably 
1  the  highest  New  Jersey  court  by  July. 
York  and  New  Jersey  legislative  af- 
were  also  discussed. 
le  route  for  the  annual  Glidden  Cup 
was  discussed  informally.  The  officers 
le  A.  A.  A.  have  asked  the  manufac- 
•s  to  make  suggestions  regarding  the 
:  and  to  state  if  any  changes  are 
icd  essential  in  determining  the  win- 
car.  It  is  the  purpose  of  both  organ- 
)ns  to  make  this  tour  of  more  benefit 
jrear  than  last. 

neral  Manager  Miles  has  renewed  his 
of  the  Chicago  Coliseum  for  three 
for  automobile  display  purposes. 


kept  by  the  licensers,  all  the  figures  hav- 
ing been  furnished  by  manufacturers  in 
depositions  under  oath.  According  to  these 
official  figures,  as  sworn  to  in  the  United 
States  Circuit  Court,  the  total  niunber  of 
vehicles  manufactured  and  imported  imder 
license,  from  January  i,  1903,  to  January 
I,  1906,  was  41,696.  The  valuation  of  these 
cars  was  $63,141,437.22,  and  the  royalties 
paid  on  them  to  the  licensers  were  $814,- 
183.52.  All  of  the  figures  given  represent 
cars  actually  sold. 
The  increase  of  production  in  1904  over 

1903  amounted  to  30  per  cent  in  the  niun- 
ber of  vehicles,  and  the  increase  in  the 
value  of  the  gross  sales  was  58  per  cent 

The  increase  of  1905  over  1904,  in  the 
number  of  vehicles,  was  32.5  per  cent,  while 
the  increase  in  the  value  of  the  product 
sold  rose  to  66.2  per  cent. 

The  total  business  in  1905,  according  to 
the  testimony,  amounted  to  17,840  vehicles, 
having  a  valuation  of  $31,814,758.99. 

These  figures  reveal  some  averages  of 
peculiar  interest  Taking  the  total  number 
of  cars  produced  by  the  licensed  makers 
and  their  selling  prices,  it  is  shown  that 
the  average  selling  price  for  cars  of  all 
sorts  in  1903  was  approximately  $1,170.   In 

1904  the  average  price  was  $1,422.  In  1905 
it  was  $1,784.  For  1903,  1904  and  1905  the 
average  selling  price  of  domestic  cars  was 
$1429  and  of  imported  cars  $6,710. 

This  is  the  first  time  that  any  such  thing 
as  reliable,  official  figures  have  been  fur- 
nished, and  as  there  are  thirty-seven  con- 
cerns now  operating  under  the  Selden  pat- 
ent, who  handle  a  majority  of  all  the 
motor  cars  made  and  sold  in  this  cotmtry, 
these  statistics  from  the  court  testimony 
throw  a  broad  light  on  the  situation. 


iportant  Automobile  Figures. 

tne  statistics  of  unusual  interest  con- 
ng  the  automobile  industry  in  the 
si  States  have  just  been  brought  out 
5  course  of  the  litigation  now  progress- 
igainst  certain  manufacturers,  dealers 
users  for  infringement  of  the  Selden 
t  No.  549,160,  which  is  held  to  be  a 
imental  grant,  covering  all  gasoline 
aobiles.  The  plaintiff  in  all  the  suits 
ng  is  the  Electric  Vehicle  Company, 
in  order  to  prove  the  extensive  rec- 
ion  which  the  Selden  patent  has  been 
ded  by  the  industry.  President  M.  J. 
mg  was  called  to  the  stand  to  testify 
ming  the  amount  of  business  that  has 
transacted  under  licenses  granted 
•  the  patent. 

mmmary  of  Mr.  Budlong's  testimony 
5  the  following  records  to  have  been 


$60,000  Net  Profit  from  the  New 
York  A.  L.  A.  M.  Show* 

The  show  committee  of  the  A.  L.  A.  M., 
at  its  meeting  last  Friday,  reported  that 
the  association  and  the  Madison  Square 
Garden  management  had  each  received 
$30,000  net  profit  from  the  1906  show,  mak- 
ing it  the  most  profitable  automobile  ex- 
hibition ever  held.  The  profit  of  the  as- 
sociation was  rebated  to  the  vehicle  exhib- 
itors entitled  to  share,  and  it  amounted  to 
60  cents  per  square  foot,  or  about  35  per 
cent,  of  what  they  paid  for  exhibition  space. 

The  committee,  consisting  of  Col.  Geo. 
Pope,  Marcus  I.  Brock  and  C.  R.  Mabley, 
was  continued  in  office. 


The  show  committee  of  the  American 
Motor  Car  Manufacturers'  Association  met 
at  the  Iroquois  Hotel,  Buffalo,  March  9, 
with  the  following  members  present:  Ben- 
jamin Briscoe,  chairman;  J.  B.  Barthol- 
omew, James  Couzens  and  A.  O.  Newby, 
Places  for  holding  the  fall  outdoor  show 
recently  decided  upon  were  discussed,  and 
Kenilworth  Park  and  the  New  Armory, 
Buffalo,  and  the  State  Fair  Grounds,  De- 
troit, are  said  to  have  been  most  favored. 
No  decision  was  arrived  at.  The  committee 
adjourned  to  meet  in  Chicago  March  30. 


Commercial  Vehicle  Notes. 

The  Boston  fire  department  has  pur- 
chased gasoline  rimabouts  for  the  district 
chiefs. 

The  Rapid  Motor  Vehicle  Company,  of 
Pontiac,  Mich.,  will  soon  place  12  and  20 
passenger  omnibuses  on  the  market. 

John  Goodrich  and  Wm.  Nixon,  of 
Newburgh,  N.  Y.,  are  investigating  the 
practicability  of  the  auto  fire  engine. 

William  C.  Sieker,  of  Milwaukee,  is  to 
be  the  head  of  a  company  that  will  operate 
a  motor  car  line  between  Manitowoc,  Michi- 
cott  and  Kewaimee,  Wis. 

Joannes  Brothers  Company,  of  Green  Bay, 
Wis.,  have  ordered  a  Reo  touring  car  for 
use  by  their  traveling  salesmen  in  covering 
territory  remote  from  railroads. 

An  automobile  stage  line  is  to  be  estab- 
lished on  the  Darby  pike  between  Philadel- 
phia and  Chester,  .Pa.  Application  for  a 
charter  will  be  made  to  the  Governor  of 
Pennsylvania  in  April. 

Joseph  Goetz,  of  Dayton,  Ohio,  has 
formed  the  Auto  Notification  and  Public 
Service  Company.  Memberships  will  be 
sold  at  $1  each.  Already  five  automobiles 
have  been  secured  by  the  company. 

Henry  Solomon  &  Son,  wholesale  gro- 
cers, of  Savannah,  Ga.,  have  purchased  a 
2  ton  motor  truck,  which  has  the  dis- 
tinction of  being  the  first  motor  driven 
commercial  vehicle  in  the  State  of  Geor- 
gia. 

Dr.  A.  James  De  Nike  and  Charles 
Brooks,  of  Whitehall,  Mich.,  will  start  an 
automobile  line  between  that  town  and  Mus- 
kegon in  the  spring.  A  stage  line  to  Sylvan 
Beach  during  the  resort  season  is  also  being 
considered. 

A  motor  stage  line  has  been  estab- 
lished from  Albany  to  Latham's  Comers, 
N.  Y.  Stops  will  be  made  at  Loudonville 
and  Newtonville,  and  five  round  trips  will 
be  made  daily.  The  fare  for  a  round  trip 
will  be  40  cents.  Application  has  been 
made  for  the  contract  for  carrying  the 
mails. 

A  large  automobile  stage  was  given  a 
trial  at  Easton,  Pa.,  recently,  to  ascertain 
if  it  would  be  a  practicable  vehicle  to  use  in 
taking  passengers  from  the  terminal  of  a 
new  trolley  line  in  Phillipsburg  to  Easton. 
The  new  company  cannot  build  its  line, 
which  extends  to  Washington,  N.  J.,  into 
Easton  on  account  of  franchises  held  by 
the  old  company. 

Deere  &  Mansur,  manufacturers  of  agri- 
cultural implements,  Moline,  111.,  have  placed 
an  order  with  the  John  W.  Buck  Company, 
of  Davenport,  la.,  for  a  6  ton  motor  truck 
to  be  built  by  the  Kansas  City  Motor  Car 
Company.  It  will  have  a  body  extending 
18  feet  from  the  driver's  seat,  and  will  be 
able  to  carry  at  one  load  three  times  as 
many  disc  harrows  as  a  horse  truck  and 
twice  as  many  corn  planters.  Much  larger 
loads  of  washers,  bolts,  rivets,  steel  and  all 
heavy  material  for  manufacture  can  be 
hauled  from  the  freight  stations  than  by 
horse  power.  The  saving  in  time  will  thus 
be  considerable. 
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Automobile  Bills  Before  the  New 

I  Jersey  Legislature. 

Trenton,  N.  J. — ^Five  measures  drawn 
with  the  purpose  of  regulating  the  operation 
of  automobiles  are  pending  in  the  Senate. 
The  most  important  is  the  committee  sub- 
stitute for  the  Frelinghuysen  bill,  which  is 
on  second  reading  in  the  Senate.  It  is 
believed  that  it  will  pass  the  Senate,  but 
what  will  happen  to  it  in  the  House  is  a 
matter  of  conjecture. 

Senator  Cornish,  of  Warren  County,  has 
introduced  two  bills,  one  of  which  makes 
it  a  misdemeanor  for  the  driver  of  a  motor 
vehicle  to  refuse  to  bring  his  machine  down 
to  a  speed  of  7  miles  an  hour  when  passing 
a  horsje  traveling  in  the  opposite  direction, 
if  signaled  to  do  so.  It  makes  it  a  misde- 
meanor also  to  run  a  vehicle  faster  than 
1  mile  in  two  minutes  or  to  display  a  ficti- 
tious number  of  registration.  The  act  is 
not  to  affect  automobile  fire  engines  or 
ambulances.  The  penalty  is  a  fine  of  $500 
or  sixty  days'  imprisonment.  The  other 
measure,  which  is  a  companion  bill,  re- 
quires all  vehicles  to  keep  to  the  right  when 
passing  other  vehicles  on  the  road  or  when 
overtaken  by  them.  The  penalty  for  each 
violation  is  $10. 

Senator  Mintum,  of  .Hudson  County,  has 
a  bill  in  the  Senate  providing  for  the  estab- 
lishment of  toll  gates  at  certain  intervals  on 
macadam  roads,  and  authorizes  the  collec- 
tion of  toll  from  automobilists  passing  over 
those  highways. 

An  important  bill  introduced  by  Senator 
Jackson,  of  Middlesex  Coimty,  is  in  the 
hands  of  the  Judiciary  Committeee.  It  has 
the  backing  of  the  Road  Protection  Asso- 
ciation of  New  Jersey.  It  provides  that  no 
motor  vehicle  shall  be  operated  in  the  State 
until  the  owner  of  it  has  secured  a  certifi- 
cate from  the  Secretary  of  State  and  filed 
with  that  official  a  description  of  the  vehi- 
cle and  the  address  of  the  owner,  and  that 
no  person  under  the  age  of  eighteen  years 
shall  be  permitted  to  operate  the  machine. 
The  niunber  of  the  registration  certificate 
must  be  displayed  on  the  front  and  back  of 
every  motor  vehicle  above  the  level  of  the 
tires,  and  kept  clean  of  grease  and  dust,  so 
as  to  be  visible  at  all  times  during  daylight 
No  motor  vehicle  is  to  be  permitted  to  run 
over  the  highways  of  the  State  if  it  has  a 
traveling  capacity  of  more  than  20  miles  an 
hour  and  weighs  more  than  20,000  pounds. 
The  Secretary  of  State  is  required  to  send 
to  the  assessors  in  every  taxing  district  in 
the  State  before  the  first  Tuesday  in  May 
of  each  year  a  correct  list  of  motor  vehicles 
registered  in  his  office,  giving  the  names 
and  addresses  of  the  owners  of  the  ma- 
<:hines,  that  they  may  be  assessed  as  other 
property. 
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Every  motor  vehicle  must  carry  during 
the  period  from  one  hour  after  stmset  until 
one  hour  before  simrise  at  least  two  lighted 
lamps  showing  white  lights,  visible  at  least 
200  feet  in  the  direction  toward  which  the 
automobile  13  proceeding,  and  shall  also  ex- 
hibit one  red  light  visible  in  the  reverse 
direction.  The  registration  number  of  the 
automobile  must  be  on  these  lamps,  and 
kept  in  such  condition  that  it  may  be 
easily  read  when  the  vehicle  is  in  motion. 

The  equipment  of  the  vehicle  with  a  chain 
or  other  metal  grip  device  is  prohibited 
when  used  on  macadam  or  other  made 
roads,  except  on  asphalt,  cobble,  Belgian 
block  or  vitrified  brick  pavement  The 
width  of  tread  of  automobiles  is  limited  to 
62  inches,  and  the  body  of  the  tonneau  must 
not  be  wider  than  7  feet 

Violators  of  these  provisions  may  be  ar- 
rested by  any  peace  officer  and  taken  before 
a  committing  magistrate,  who  shall  hear  the 
complaint  forthwith,  and  upon  conviction 
punish  the  offender  with  a  fine  of  $25  for 
the  first  offense,  a  like  fine  and  imprison- 
ment in  the  county  jail  for  a  period  of  not 
more  than  five  days  for  the  second  offense, 
a  fine  in  the  same  amount  and  imprison- 
ment of  not  more  than  thirty  days  for  the 
third  offense.  Upon  a  third  conviction  the 
registration  of  the  vehicle  is  to  be  canceled 
and  the  person  who  applied  for  the  same  is 
to  be  prohibited  from  applying  for  the  reg- 
istration of  any  motor  vehicle  in  the  State 
for  a  period  of  five  years.  All  fines  col- 
lected under  this  act  are  to  be  turned  over 
forthwith  to  the  collector  of  the  county  in 
which  the  offense  is  committed. 

Automobilists  must  carry  their  registra- 
tion certificates  with  them,  and  if  in  case 
of  arrest  they  cannot  show  their  certificate 
the  magistrate  is  authorized  to  hold  their 
machine  until  the  certificate  is  produced. 

It  is  provided  that  the  Secretary  of  State 
shall  be  paid  $1,000  a  year  in  addition  to  his 
present  salary  to  defray  the  cost  of  register- 
ing the  vehicles  and  sending  lists  of  them 
to  the  assessors.  The  law  if  enacted  is  to 
take  effect  June  i,  1906. 


Automobilist    Wins    Before 
Farmers'  Jury. 

CooPERSTOWN,  N.  Y.^The  negligence 
suit  brought  by  Mrs.  Frances  J.  Reynolds 
against  George  B.  Baird,  of  Oneonta,  for 
$5,000  damages  for  injuries  received  in  an 
accident  at  Oneonta,  September  17,  1904, 
was  tried  here  before  Justice  George  F. 
Lyon  and  a  jury,  ten  of  whom  were  farm- 
ers, February  26  and  27.  The  result  was  a 
verdict  of  no  cause  of  action.  This  is  re- 
garded as  one  of  the  first  cases,  if  not  in- 
deed the  very  first,  ever  won  before  a  farm- 
ers' jury  by  a  defendant  automobilist 
against  whom  negligence  had  been  alleged 
in  a  damage  suit 

The  evidence  showed  that  Mrs.  Rey- 
nolds was  riding  in  a  wagon  driven  by  a 
man  named  Dye,  which  had  collided  with 
one  of  the  posts  of  a  bridge  over  the  Sus- 
quehanna River  at  Oneonta.    The  three  oc- 


VoL   17,  Ka  II. 

cupants  had  been  thrown  out,  and  all  morr 
or  less  injured.  The  plaintiff  tried  n 
show  -that  the  approaching  automobile  ki 
frightened  the  horses,  and  that  Mr.  Bum 
had  not  stopped  his  machine  when  r^ 
quested  to  do  so  by  signals  while  still  10  cc 
12  rods  distant 

Mr.  Baird  and  his  wife  testified  that  thcj 
machine  had  been  stopped  25  feet  from  ths 
bridge,  and  that  after  stopping  with  tht 
transmission  brake  the  team  bad  £17. 
shown  fright,  whereupon  Mr.  Dye,  t& 
driver,  had  struck  the  near  horse  with  hn 
whip,  after  which  the  collision  with  the 
bridge  post  had  occurred.  It  was  sbom 
conclusively  that  the  near  horse  was  3 
"puller,"  and  had  on  a  jaw  breaker  bit 

Mr.  Baird  assisted  the  injured,  and  lock 
them  home  in  his  car. 

Justice  Lyon,  after  stating  the  laws  gc»- 
eming  automobiles,  said  that  counsel  kft 
one  of  the  parties  had  commented  on  ttf 
poverty  of  the  plaintiff,  and  the  cxpcnsr; 
raiment  and  diamonds  of  the  defendar. 
and  the  judge  thought  it  would  be  a  sorry 
day  for  Otsego  County  when  her  jurymc 
were  influenced  in  the  decision  of  cases  b* 
the  poverty  or  wealth  of  the  parties  t: 
witnesses  in  court,  where  all  were  eqiai 
before  the  law,  whatever  their  rank  •: 
condition. 

After  an  hour's  deliberation  the  jcn 
brought  in  the  verdict  of  no  cause  of  a> 
tion. 


Will   Not  Tax  Automobiles  in 
Canada. 

Quebec,  Canada.— A  Montreal  delegate 
representing  the  Automobile  Qub  of  Can- 
ada, and  including  several  owners  of  car^ 
not  members  of  the  club,  as  well  as  repre- 
sentatives of  manufacturers,  also  sevCTil 
Quebec  and  Sherbrooke  automobilisti 
called  upon  Premier  Gouin  and  Province 
Treasurer  McCorkill  on  March  3  to  protcs 
against  the  proposed  tax  on  automobiles 

The  automobilists  contended  that  it  v^ 
unfair  to  tax  automobiles  more   than  ar.. 
other  vehicle,  simply  because  they  cost  mort 
money;   also  that  such  a  tax  would  hurt 
the    automobile    industry    in    Canada    aaf 
would  decrease  the  use  of  such   vehicle- 
Mr.  McCorkill  promised  that  the  comers 
plated  tax  would  not  be  imposed  this  sc^ 
sion;  but  added  that  it  was   the   Govcni 
mentis  intention  to  subject  all   chauffcnrt 
to  an  examination  to  show  that  they  war 
competent   to   drive   machines.      The    co.' 
money  asked  for  would  be  a  small  r^?> 
tration  fee.     A  set  of  regulations   will  bt 
formulated  to  which  the  automobilists  w^ 
be  required  to  conform.     The  speed   lirr: 
in  cities  and  towns  will  be  6  miles  an  hoc:, 
and  in  the  country  15  miles  an  hour. 


CoNCX)RD,  N.  H.— Edward  N.  PearKJc^ 
Secretary  of  State,  has  published  the  Nct 
Hampshire  automobile  law  in  booklet  fona, 
together  with  the  list  of  703  automobik-i 
registered  by  their  owners  up  to  Fcbmar^ 
I,  1906.  It  will  be  sent  to  those  interested 
upon  application. 


March  14,  1906. 
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It  is  reported  that  E.  T.  Burrowes,  of 
Portland,  Me.,  is  about  to  manufacture  au- 
tomobiles. 

Greene,  Tweed  &  Co.,  manufacturers  of 
the  Pony  Rochester  lubricator,  have  moved 
to  109  Duane  street.  New  York  city. 

The  Rapid  Motor  Vehicle  Company, 
Pontiac,  Mich.,  have  occupied  their  new 
factory,  where  50  men  are  employed  at 
present 

The  Kansas  City  Motor  Car  Company 
have  moved  to  their  new  plant,  where  they 
will  manufacture  automobiles  and  motor 
delivery  wagons. 

The  Rossel  Company  of  America  was  re- 
cently formed  to  market  the  French  Rossel 
car  in  this  country.  The  headquarters  will 
be  in  New  York  city. 

We  have  received  the  first  issue  of  the 
Steam  Car  and  Electromobile  Review,  a 
monthly,  published  at  4  and  5  Gough 
square.  Fleet  street,  London,  E.  C. 

The  personal  property  of  the  Monarch 
Automobile  Company,  of  North  Aurora, 
111.,  was  sold  at  bankruptcy  sale  on  March 
5  to  L.  M.  Grant,  of  Chicago,  for  $3,700. 

The  Hine-Watt  Manufacturing  Com- 
pany, of  Chicago,  have  contracted  for 
the  entire  output  of  the  factory  of  the 
Auto  Chimes  Company,  of  Indianapolis. 

Georges  Dupuy,  31  West  Forty-second 
street,  New  York  city,  is  endeavoring  to 
place  an  agency  for  the  Fraignac-Des- 
gouttes  car,  manufactured  at  Lyons,  France. 

The  Canadian  Automobile  and  Motor 
Exhibition  Company  will  give  a  show  at 
Montreal  the  week  of  April  21  under  the 
auspices  of  the  Automobile  Club  of 
Canada. 

The  Chicago  Automobile  Club  has 
leased  the  ground  at  13-17  Plymouth 
court,  just  south  of  the  Jackson  boule- 
vard, as  a  site  for  the  erection  of  its  new 
clubhouse. 

Princeton  students  have  organized  an 
automobile  club,  with  the  following  officers : 
President,  Sterling  Morton;  vice  president, 
Dyer  Pearl,  Jr.;  se<fretary  and  treasurer, 
David  M.  Davis. 

Anderson  &  Price,  the  hotel  proprietors, 
have  issued  a  map  of  Bretton  Woods  and 
surroundings  in  the  White  Mountains 
for  the  benefit  of  automobilists.  It  shows 
ten  different  trips. 

H.  R.  Jenne,  chief  inspector  and  assistant 
foreman  of  the  United  States  Armory  work- 
shops at  Springfield,  Mass.,  has  resigned  to 
become  assistant  superintendent  of  the  Cor- 
bin  Motor  Vehicle  Corporation,  New  Brit- 
ain, Conn. 

Fire  in  the  car  bams.  Forty-ninth  street 
and  Eighth  avenue,  New  York  city,  March 
10,  destroyed  twenty-five  electric  vehicles 
owned  by  the  New  York  Transportation 
Company,  besides  damaging  100  more,  caus- 


ing an  estimated  loss  of  $50,000.  The  fire 
is  supposed  to  have  been  of  incendiary 
origin. 

The  Winton  Motor  Carriage  Compan/s 
plant  is  being  enlarged  to  259,100  square 
feet  of  floor  space.  New  branch  houses  are 
in  course  of  construction  in  New  York  and 
Cleveland. 

The  Oscar  Lear  Automobile  Company 
will  move  from  Columbus  to  Zanesville, 
Ohio,  some  time  during  the  present  year, 
the  latter  city  offering  a  bonus  of  $100,- 
000.  The  company  manufactures  the 
Frayer-Miller  car. 

The  municipal  civil  service  commis- 
sion of  Rochester,  N.  Y.,  will  hold  an 
examination  for  an  eligible  list  of  chauf- 
feurs for  the  police  patrol  automobiles,  at 
which  leading  automobilists  of  the  city 
will  act  as  judges. 

A  physician  of  Redfield,  S.  Dak.,  writes 
that  the  roads  in  that  vicinity  have  been  so 
icy  this  winter  that  to  use  a  car  on  them 
would  have  resulted  in  ruining  the  tires  in 
short  order.  There  seems  to  be  quite  a 
difference  of  opinion;  however,  as  to  the 
effect  of  frozen  roads  on  tires. 

In  an  item  at  the  bottom  of  page  369  in 
our  last  issue,  relating  to  an  automatic  gas 
lighter  based  on  the  property  of  selenium 
by  virtue  of  which  its  electrical  conductiv- 
ity greatly  increases  when  it  is  subjected 
to  light  rays,  by  a  tjrpographical  error 
"selenium"  was  made  "aluminum." 

The  Garford  Company  will  build  a  large 
automobile  factory  at  Elyria,  Ohio,  involv- 
ing the  expenditure  of  about  $300,000  in 
buildings  and  equipment,  and  the  transfer 
of  $100,000  worth  of  the  equipment  from 
the  present  Elyria  and  Qeveland  factories. 
One  thousand  men  will  be  employed. 

The  Poly  Prep  Automobile  Club  has 
been  organized  by  the  students  of  the 
Polytechnic  Preparatory  School  of 
Brooklyn  with  the  following  officers: 
President,  Roy  E.  Pardee;  vice  presi- 
dent, James  B.  Cronin;  secretary,  J.  C. 
Van  Cleaf;  treasurer,  E.  C.  Gillespie. 

The  following  officers  were  elected  at 
the  annual  meeting  of  the  Birmingham  Mo- 
tor Club,  March  6:  President,  R.  S.  Mun- 
ger;  vice  president.  Dr.  J.  E.  Dedman; 
secretary  and  treasurer,  C.  B.  White ;  mem- 
bers of  board  of  governors  for  two  years, 
R.  E.  Smith  and  Dr.  F.  A.  Lupton.  Sev- 
eral members  made  interesting  remarks  on 
the  good  roads  movement 

The  Standard  Roller  Bearing  Company, 
of  Philadelphia,  have  increased  their  capi- 
tal stock  from  $2,000,000  to  $3,500,000,  for 
the  erection  of  a  new  four  story  factory, 
150x200  feet,  for  the  manufacture  of  an- 
nular ball  bearings.  This  is  in  addition  to 
the  four  new  buildings  just  completed. 
When  the  new  building  is  finished  over 
1,000  people  will  be  employed  in  the  entire 
plant 

It  is  reported  that  the  International 
Harvester  Company  are  trying  to  get  an 
automobile  for  the  use  of  their  can- 
vassers. A  machine  has  been  built  at 
the  Keystone  Shops,  Sterling,  111.,  some- 


what along  the  lines  of  what  used  to  be 
known  as  a  "democrat  wagon,"  which,  it 
is  thought,  may  answer  the  purpose.  It 
has  high  wheels  fitted  with  solid  rubber 
tires,  and  is  driven  by  a  single  cylinder 
gasoline  engine  and  double  chain  drive. 

Count  de  la  Valette,  a  member  of  the 
executive  committee  of  the  Automobile 
Club  of  France,  has  been  sent  by  the  club 
to  investigate  the  general  automobile  situ- 
ation in  this  country.  He  intends  to  make 
a  tour  of  New  England  and  later  of  De- 
troit, Qeveland,  Toledo  and  Chicago.  He 
will  inspect  factories  in  these  cities  and 
other  cities  and  gather  statistics  and  data 
for  French  manufacturers. 


Agency  and  Oarage  Notes. 

George  S.  Adams  has  secured  the  agency 
for  the  Queen  car  in  Elgin,  111. 

J.  S.  Howard  is  erecting  a  garage  on 
South  Los  Angeles  street,  Anaheim,  Cal. 

The  Holmes-Booth  Auto  Company,  of 
Cleveland,  Ohio,  have  taken  temporary 
quarters  at  398  Erie  street. 

Frank  A.  Beck  will  open  a  garage  at 
25  West  St  Qair  street,  Indianapolis,  as 
soon  as  the  building  is  completed. 

Allen,  Asten  &  Co.  have  opened  a  tem- 
porary garage  at  90  Arch  street,  Greenwich, 
Conn.,  and  will  handle  the  Reo  cars. 

The  Brooklyn  Automobile  Exchange 
has  opened  a  garage  at  224  State  street, 
Brooklyn.  A  Durham  is  the  proprietor 
and  W.  Barber  manager. 

Hegeman  &  Arnold,  1239  Fulton  street, 
Brooklyn,  have  secured  the  agency  for  the 
Compound  car.  Robert  Kolbee  has  se- 
cured the  Compound  agency  for* Syracuse. 

The  Elgin  Auto  Company,  Elgin,  111., 
are  to  erect  a  garage  on  South  street, 
where  they  will  handle  the  Buick  car. 
C.  J.  Heine  and  A.  Y.  Reed  are  the 
officers. 

The  Somerville  Automobile  Company, 
West  Somerville,  Mass.,  have  taken  the 
agency  for  the  Rambler  cars,  and  are  to 
open  their  garage  and  repair  shops  March 
20. 

The  new  Fort  Pitt  Automobile  Company, 
of  Pittsburg,  Pa.,  will  erect  a  garage,  to 
cost  $10,000,  at  Baum  street  and  Euclid 
avenue.  They  will  handle  the  Steams,  Wal- 
tham,  Orient  and  Oldsmobile  cars. 

The  Winton  Company  has  purchased 
the  Hi-land  garage,  Baum  and  Beatty 
streets,  Pittsburg,  Pa.,  and  will  take  pos- 
session April  15.  Earl  H.  Kiser  will  be 
manager.  The  Hi-land  Automobile  Com- 
pany will  occupy  new  quarters. 

The  Blakeslee  Electric  Vehicle  Company, 
Cleveland,  Ohio,  have  appointed  A.  F. 
Qark,  202  North  Broad  street,  Philadel- 
phia, as  their  Eastern  representative,  and 
the  Commercial  Auto  and  Supply  Company, 
of  715  Thirteenth  street,  N.  W.,  Washing- 
ton, agents  for  the  District  of  Columbia, 
Virginia  and  Maryland. 

A  company  has  been  organized  at  New 
Richmond,  Wis.,  for  the  erection  of  a 
garage  and  repair  shop  to  accommodate 
Minneapolis  and  St.  Paul  automobilists, 
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who  find  New  Richmond  within  comfort- 
able running  distance. 

Whiting  &  Mudgett  will  open  a  garage 
at  Santa  Cruz,  Cal. 

Leslie  C.  Dorland  has  the  agency  for  the 
Walker  car  for  Poughkeepsie  and  vicinity. 

The  Roanoke  Automobile  Company, 
Roanoke,  Va.,  is  planning  an  $8,000  garage. 

Charles  Miller,  of  New  York,  will  soon 
open  an  agency  on  Jefferson  avenue,  De- 
troit. 

William  Wandersee  has  opened  an  auto- 
mobile supply  store  on  Lafayette  avenue, 
Detroit. 

The  Rapid  Motor  Vehicle  Company,  of 
Pontiac,  Mich.,  have  established  an  agency 
in  Boston,  Mass. 

F.  O.  Babbitt  and  T.  H.  Matthews,  of 
Worcester,  Mass.,  will  open  a  garage  at 
Fitchburg. 

Titman,  Leeds  &  Co.,  317  North  Broad 
street,  Philadelphia,  have  secured  the  agen- 
cy for  the  Studebaker  cars. 

Harry  S.  Haupt,  of  733  Seventh  avenue, 
has  taken  the  agency  for  New  York  city  for 
Ranch  &  Lang  electric  vehicles. 

The  New  York  Motor  Car  Company,  of 
West  Thirty-eighth  street.  New  York  city, 
are  agents  for  the  St.  Louis  car  and  Atlas 
trucks. 

The  Soules  Motor  Company  have  estab- 
lished an  agency  on  Woodward  avenue  in 
Detroit,  of  which  Wm.  Neuman  is  man- 
ager. 

The  Detroit  Gas  Engine  and  Machinery 
Company  has  just  opened  an  agency  on 
Congress  street,  Detroit,  of  which  M.  E. 
Jones  is  manager. 

The  Shawmut  Motor  Company,  of  Stone- 
ham,  Mass.,  have  opened  an  office  at  1091 
Boylston  street  Boston,  with  J.  A.  High- 
lands as  manager. 

Lewis  &  Matthews  Company,  of  Stan- 
hope street,  Boston,  are  soon  to  remove  to  a 
garage  on  Columbus  avenue  where  they 
will  handle  the  Ariel  cars. 

The  building  which  will  be  occupied  as 
the  branch  salesrooms  of  the  Ford  Motor 
Company  is  in  the  course  of  construction 
on  Jefferson  avenue,  Detroit 

The  E.  H.  Van  Duzen  Motor  Company, 
Binpingham,  Ala.,  of  which  E  W.  Van 
Duzen,  Jr.,  is  president  and  sales  manager, 
have  the  agency  for  the  Rambler  and  Reo 
cars. 

Henry  Morgan  &  Co.,  of  Montreal,  have 
purchased  the  automobile  and  motor  boat 
business  of  the  Dominion  Motor  Car  Com- 
pany, and  will  occupy  a  new  garage  which 
is  being  fitted  up.  They  have  the  agency 
for  the  Maxwell-Briscoe  cars. 

The  Michelin  Tire  Agency,  Leon  Rubay, 
proprietor,  226  Columbus  avenue,  Boston, 
has  secured  the  New  England  agency  for 
the  Michelin  tires.  A  complete  line  of  La- 
coste  goods  and  French  automobile  supplies 
will  also  be  handled. 

The  Rainier  Company  has  closed  agency 
contracts  for  the  sale  of  Rainier  cars  during 
the  present  year  with  the  Van  Automobile 
Company,  of  St.  Louis,  for  the  State  of 
Missouri  and  southern  Illinois;  the  Paxton 


Motor  Car  Company,  of  Cleveland,  for  the 
State  of  Ohio;  A  H.  Hayes,  San  Fran- 
cisco, for  the  State  of  California ;  the  Plaza 
Automobile  Company,  of  Brooklyn;  T.  S. 
Morse,  of  Lenox,  Mass.,  for  the  Berkshire 
district  This  company  will  also  open  a 
Philadelphia  branjch  shortly  under  the  man- 
agement of  A.  J.  Picard. 

The  Marmon  car  will  be  handled  by  the 
following  agencies:  The  Brazier  Auto 
Works,  Philadelphia;  George  R.  Sneedeal 
Auto  Company,  Baltimore;  Piedmont  Mo- 
tor Car  Company,  Atlanta,  Ga. ;  Nashville 
Motor  Car  Company,  Nashville,  Tenn. ;  the 
Van  Automobile  Company,  St  Louis;  O.  S. 
Heller,  Binghamton,  N.  Y.,  and  the  Gibson- 
Short  Cycle  and  Auto  Company,  Indian- 
apolis, Ind. 


New  Incorporations. 

Boston  Mechanical  Company,  Boston, 
Mass. — To  manufacture  carburetors.  In- 
corporators, C.  F.  Whitney,  H.  E.  Whiting 
and  H.  L.  Dexter. 

The  Automobile  Maintenance  Company 
of  America,  New  York  city. — Capital  stock, 
$200,000.  Directors,  Frank  Van  Order, 
Wm.  Meick,  C.  F.  Keyes. 

New  York  Motor  Truck  Company,  New 
York  City. — Capital,  $85,000.  Incorporators, 
N.  W.  Schlatter,  Jersey  City;  J.  W.  Deane 
and  Wm.   Conover,  New  York. 

W.  J.  Duane  &  Co.,  New  York  City.— 
To  manufacture  motors,  engines,  etc.  Cap- 
ital stock,  $5,000.  Incorporators,  W.  J. 
Duane,  F.  A.  Phillips  and  A  Y.  Pringle. 

American  Anti-Puncture  Tire  and  Auto- 
mobile Company,  New  York  City. — Capital 
stock,  $50,000.  Incorporators,  O.  L.  Elli- 
son, Dr.  C.  A.  Hegemann  and  E.  L.  Bar- 
ney. 

Lincoln  Park  Automobile  Company,  Chi- 
cago.— Capital  stock,  $1,000.  Qarage,  auto- 
mobile and  supplies.  Incorporators,  Hugo 
Marcus,  James  Gruenfeld  and  Julius 
Gruenfeld. 

The  Auto  Livery  and  Sales  Company, 
Cleveland,  Ohio. — Capital  stock,  $25,000. 
Incorporators,  Christian  Gill,  Charles  E 
Carpenter,  W.  H.  Marlott,  H.  H.  Carr  and 
E.  J.  Hull. 

Dingle  Wetherbee  Company,  Brookline, 
Mass. — Capital,  $25,000;  to  deal  in  automo- 
biles. Incorporators,  Elliot  C.  Lee,  Brook- 
line;  S.  K.  Dingle,  Boston,  and  R.  A.  Jor- 
dan, Brookline. 

Pneumatic  Tire  Shield  Company,  New- 
ark, N.  J. — Capital,  $200,000;  to  make  tires 
and  appliances.  Incorporators,  S.  Wilson 
and  J.  Brunton,  New  York  city,  and  A.  G. 
Mager,  Newark. 

The  Alaska  Automobile  Transportation 
Company,  Olympia,  Wash. — Capital  stock, 
$500,000;  to  operate  automobiles  from 
Nome,  on  Behring  Sea,  to  Solomon  City, 
32  Miles,  and  other  points. 

The  Electric  Automobile  Company,  Sa- 
vannah, Ga. — To  deal  in  and  care  for  elec- 
tric automobiles.  Capital  stock,  $20,000. 
President  Joseph  F.  Walker ;  vice  president 
R.  M.  Hull;  secretary  and  manager, 
Stephen  M.  Harris.    Directors,  J.  J.  Rauers, 


A.  B.    Hull,    Davis    Freeman,    Chas  ? 
Graham.  Hal.  H.  Bacon.  W.  V.  Davis,  Wi 

B.  Stephens,   G.   Dexter  Blount  and  S^ 
Gardner. 

The  Automobile  Maintenance  Compacj, 
La  Porte,  Ind. — Capital,  $5,000.  Incorpon- 
tors,  John  Wollf,  Axel  E.  Lindgren  an: 
Martin  Weber.  To  manufacture  parts  d 
automobiles  and  make  repairs. 

The  Endurance  Motor  Car  Compci, 
New  York  City. — Capital.  $35,ooa  Incor 
porators,  Harold  Mabie,  Hackensack,  \ 
J. ;  H.  W.  Johns.  Bronxville,  and  A.  W 
Parker  Smith,   New  York   city. 

The  Manly  Drive  Company,  Jersey  Cr.. 
N.  J. — To  manufacture  a  variable  s^. 
gear.  Capital  stock,  $200,000.  Incorpon- 
tors,  A.  H.  Overmann,  T.  M.  Rowetteaia! 
F.  I.  Lockman,  all  of  New  York  city. 

The  Brownell-Trebert  Company,  Oak 
^land,  Cal. — ^To  deal  in  automobiles,  boo 
and  other  vehicles  and  power  for  saait 
Capital  stock,  $50,000.  Incorporators,  Fradf 
A.  Brownell,  Henry  L.  F.  Trebert  and  hi, 
LeHardy. 

Eagle  Automobile  Company,  Rahirj, 
N.  J. — To  manufacture  automobiles,  Cip- 
ital  stock,  $60,000.  Incorporators,  F  C 
Van  Demater,  E.  Van  Demater.  .V  G 
Spencer,  G.  W.  Loft  and  H.  S.  Griffin,  u 
of  Rahway. 

The  Auto  Cushioned  Hub  Comparj, 
Jersey  City,  N.  J. — To  manufacture  aatt> 
mobiles,  vehicles,  etc.  Capital  stock,  $ioc 
000.  Incorporators,  W.  M.  Lawyer,  Brook- 
line,  Mass.;  J.  C.  Wayner,  Lancaster,  Pi. 
R.  Head,  New  York  city. 

Baltimore  Motor  Carriage  Company,  ^ 
timore,  Md. — Capital,  $10,000 ;  to  deal  in  rl 
repair  automobiles.  Incorporators^  Geofp 
Buckholtz,  Wallace  C.  Hood,  Harry  U 
Benzinger,  James  S.  Caldwell,  Edwin  I 
Stringer  and  Walter  E.  Collier. 

Wallace  Brothers  Automobile  Compar 
New  Rochelle,  N.  Y.— Capital,  $25^; » 
deal  in  and  repair  automobiles.  Inco^por^ 
tors,  James  Wallace,  William  Walbn. 
Charles  R.  Maltby,  of  New  Rochelle,  2^ 
William  B.  Dungan,  of  New  York  city. 

The  Southwestern  Transit  Compauj, 
Guthrie,  Okla. — ^To  operate  stage  lines  ii 
Oklahoma,  Indian  Territory  and  Texai 
Capital  stock,  $35,000.  Incorporators,  Sbi> 
ley  A.  Bradish  and  Thos.  J.  Lowe,  of  Gutk- 
rie.  and  Ernest  R.  Ames,  of  Prague,  Okla. 

The  Snutsel  Auto  Supply  Company,  r53< 
Broadway,  New  York  City.— To  raanufx- 
ture,  import  and  export  auto  supplies  2d 
accessories;  also  to  conduct  a  wholesak 
and  retail  business.  President  and  g«D^ 
managers,  Paul  L.  Snutsel ;  vice  preside* 
Joseph  C.  Hoffman;  secretary  and  treas- 
urer, Rudolph  Weinacht. 

The  Automobile  Dealers'  Association  d 
Baltimore. — To  promote  sociability  anwH 
the  automobile  dealers  of  Baltimore,  to  jwo- 
tect  and  advance  their  interests,  and  to  et* 
gage  in  the  general  automobile  busindi 
Capital  stock,  $1,000.  Incorporators,  ^ 
ard  Keating,  Edmimd  T.  Buchanan,  Georfc 
R.  Snoderly,  Thos.  C.  Goodwin,  HowaM^ 
Gill  and  Robt.  J.  Hamill. 
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Pittsburg  Branch  House  Opened 

TheWinton  Motor 
arriage  Company 
e^s  to  announce 
lat  it  has  purchased 
le  HILAND  GAR- 
lGE,  Baum  and 
eatty  Sts.,  Pitts- 
urg,  and  will  take 
xclusive  posses- 
on  of  the  prem- 
es  on  April  15th, 
W6,  conducting  A 
HNTON  BRANCH 
OUSE.  at  which 
Linton  patrons  in 
ittsburg  and  vidn- 
y  will  receive  the 
;me    prompt,  thor- 

jgh  and  conscientious  attention  as  if  the  Winton  factory,  with  all  its  splendid  equipment  and 
duties,  were  located  in  Pittsburg. 

The  WINTON  MODEL  K  is  now  on  exhibition  at  the  HUand  Garage,  in  charge  of  Mr. 
arl  H.  Kiser,  branch  manager,  who  is  prepared  to  make  demonstrations  and  to  supervise  the 
ire  and  repair  of  Winton  cars  of  any  model,  from  Winton  phaetons,  manufactured  in  1897»  to 
te  Winton  Model  K  of  1906. 

The  30  H.  P.  Winton  Model  K  sells  at  $2,500.  Compare  it,  feature  for  feature,  with  any 
X  on  the  market  selling  at  $3,500  or  higher. 

DetftUed  infonntttion  can  be  secured  at  Winton  Branches  in  Pittsburg,  New  York,  Philadelphia,  Chicago,  Boston 
d  London,  at  Winton  sales  agencies  in  all  important  cities,  or  by  writing  for  "The  Motor  Car  Dissected"  to 


Mnber  A«  L.  A*  M* 


Ihe    WINTON    MOTOR    CARRIAGE .  CO. 

CLEVELAND.  OHIO.  U.  S.  A. 
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ONE    YEAR    GUARANTY 

The  Matheson  Company  o'Ncw  York,  1619  Broadway. 
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The  Trend  Toward  Specialization. 

By  Albert  L.  Clough. 
In  the  very  early  days  of  the  automobile 
idustry  almost  literally  every  part  of  the 
chicle  was  constructed  at  the  factory 
?hich  produced  the  finished  car.  Hardly 
nything  was  bought  outside  except  the 
aw  materials.  One  of  the  earliest  success- 
ul  American  gasoline  cars,  for  example, 
eas  actually  completely  constructed  at  the 
actory,  with  the  exception  of  the  tires. 
The  wire  wheels,  radiator  and  even  the  ig- 
lition  coil  were  made  at  the  factory  out 
ii  raw  materials.  It  was  often  a  proud 
laim  of  these  manufacturers  that  all  parts 
vere  constructed  under  the  personal  super- 
vision of  the  inventor  and  after  his  own 
lesigns,  but  this  was  perhaps  "making  a 
artue  of  necessity,"  as  there  was  no  auto- 
nobile  parts  market  in  those  days,  where 
everything  from  a  spark  plug  to  a  complete 
running  gear  could  be  obtained. 

It  has  been  a  very  usual  claim  of  supe- 
riority put  forth  by  manufacturers  ever 
since  that  practically  all  parts  of  their  cars, 
with  the  exception  of  certain  accessories 
and  the  wheels  and  tires,  were  built  by 
themselves  in  their  own  shops,  and  motor 
car  builders  who  purchased  many  of  their 
parts  have  been  stigmatized  as  "assem-. 
blcrs"  and  treated  with  very  scanty  regard 
by  those  in  the  industry  who  possessed 
large  and  complete  plants  for  the  produc- 
tion of  almost  every  element  of  a  mechani- 
cally driven  vehicle. 

TOWAIU)  AN  ASSEMBLING  BASIS. 

Nevertheless,  the  number  of  parts  manu- 
facturers has  steadily  increased,  their 
product  has  been  improved  in  quality  and 
variety,  and  the  proportion  of  "boughten" 
parts  entering  into  recently  constructed  cars 
is  greater  than  ever  before.  Builders  of 
the  very  highest  priced  cars  as  a  class  still 
make  use  of  comparatively  few  parts  pur- 
chased outside,  but  the  average  American 
motor  vehicle  embodies  them  in  large  num- 
bers— to  a  greater  extent,  perhaps,  than 
the  average  user  realizes.  The  whole  in- 
dustry, it  would  seem,  is  tending  toward 
becoming  an  assembling  art,  although  it  is 
still  far  removed  from  such  a  condition. 
It  is  not  impossible,  however,  that  the 
future  may  witness  a  further  tendency  in 
this  direction. 

THE  PRO  AND  CONTRA  OF  THE  MOVEMENT. 

There  is,  as  usual,  something  to  be  said 
upon  both  sides  of  the  question.  It  is  a 
distinct  satisfaction  to  the  designer  (and 
doubtless  in  some  cases  an  advantage  to 
the  purchaser  of  the  cars)  that  the  distinct- 
ive ideas  of  the  engineer  as  to  material,  di- 
mensions and  conformation  of  parts  shall 
be  capable  of  being  exactly  followed.  If 
all  parts  are  constructed  from  raw  stock 
in  the  factory,  this  can  be  accomplished; 
but  if  certain  parts  are  to  be  purchased  out- 
side the  factory,  the  designer  is  usually 
forced  to  sacrifice  his  individual  preferences 
and  judgment  to  a  certain  extent,  as  the 
parts  manufacturer's  ideas  can  hardly  be 
expected  to  harmonize  in  every  particular 


with  the  predilections  of  the  individual  au-» 
tomobile  engineer.  The  motor  car  de- 
signer will  thus  be  forced  to  adapt  the  most 
appropriate  stock  part  which  he  can  find  in 
the  market  to  harmonize  with  the  rest  of 
his  "layout,"  and  some  sacrifice  in  unity  of 
design  may  result  Extensive  practical 
tests  of  "boughten"  parts  may  have  to  be 
conducted  by  the  designer  who  has  to 
adopt  them,  in  order  that  the  material 
may  be  demonstrated  to  be  as  represented 
and  that  the  adequacy  of  the  part  in  point 
of  strength  and  other  qualifications  may 
be  proven.  Careful  inspections  must  be 
constantly  conducted  to  see  that  the  parts 
manufacturer  maintains  his  guaranteed 
quality.  Failure  to  realize  prompt  delivery 
of  such  parts  from  their  makers  is  an- 
other annoying  difficulty  which  a  depend- 
ence upon  outside  sources  of  production 
brings  into  prominence.  The  manufac- 
turer who  builds  all  his  parts  in  his  own 
factory  can  embody  in  them  all  the  de- 
tails which  his  experience  has  shown  to  be 
desirable  and  can  secure  a  harmonious  re- 
lation between  all  parts  that  is  not  other- 
wise easy  of  attainment;  he  can  be  sure  of 
the  use  of  a  certain  grade  of  raw  material 
in  each  part,  and  he  has  only  himself  to 
blame  if  the  parts  are  not  ready  on  time. 
If  he  is  a  very  large  manufacturer  he  may 
make  each  part  in  sufficient  numbers  so 
that  his  cost  of  production  may  be  as  low 
or  even  lower  than  that  of  the  parts  manu- 
facturer, and  he  can  thus  save  the  profit 
which  would  otherwise  go  elsewhere. 

GREATER  REFINEMENT  IN  SPECIALIZATION. 

On  the  other  hand,  the  parts  manufac- 
turer, if  he  confines  himself  to  a  restricted 
line  of  production,  becomes,  or  should  be- 
come, a  very  expert  specialist  in  the  pro- 
duction of  a  few  articles,  and  can  lavish 
upon  their  refinement  an  amovmt  of  atten- 
tion which  the  automobile  manufacturer,  in 
the  midst  of  his  multifarious  cares  and 
perplexities,  can  hardly  devote  to  a  single 
part  of  his  product.  He  studies  the  needs 
of  the  automobile  manufacturers  at  large, 
tests  out  his  own  product  with  the  single 
purpose  of  perfecting  it  and  treats  its  de- 
velopment as  the  serious  problem  in  hand, 
rather  than  as  a  single  detail  forming  a 
part  of  a  complicated  whole. 

ECONOMY   IN    SPECIAUZATION. 

Viewing  the  subject  from  a  strictly 
economic  standpoint,  it  seems  a  very  doubt- 
ful practice  to  duplicate  in  the  factory  of 
each  automobile  manufacturer  the  expen- 
sive tools  and  other  equipment  necessary 
for  the  limited  production  of  a  certain 
part,  the  total  demand  for  which  by  all  the 
manufacturers  could  be  supplied  by  two  or 
three  factories  making  a  specialty  of  its 
production  and  turning  it  out  in  enormous 
quantities,  with  all  the  economic  advan- 
tage which  almost  inevitably  results  from 
doing  one  thing  on  the  large  scale. 

The  tendency  toward  standardization  of 
automobile  mechanism,  which  has  begun 
to  be  evident  during  recent  years,  tends  to 
increase  the  practice  of  purchasing  automo- 
bile parts  outside  of  the  factory  where  they 


are  to  be  used,  because,  as  the  correspond- 
ing parts  of  cars  in  general  become  nearly 
alike,  the  parts  manufacturer  is  more  easily 
able  to  fit  any  probable  requirement  than 
would  otherwise  be  the  case.  Large  auto- 
mobile manufacturers  are  at  rather  an  ad- 
vantage over  small  concerns  in  dealing 
with  the  parts  manufacturers,  as  their  or- 
ders are  of  sufficient  size  to  warrant  the 
making  of  certain  desired  changes  in  stock 
designs  by  which  the  requirements  are  bet- 
ter met.  Such  large  concerns '  can  obtain 
favorable  prices  from  parts  manufacturers 
on  goods  made  in  accordance  with  their 
*  own  specifications. 

WHEELS^  SPRINGS  AND  BODIES. 

As  might  naturally  have  been  expected, 
automobile  wheels,  springs  and  bodies  have 
been,  from  quite  an  early  period  of  the 
motor  car  industry,  quite  generally  bought 
rather  than  made  by  the  motor  car  manu- 
facturers, for  these  three  parts  of  the  car 
could  readily  be  produced  by  those  makers 
who  had  been  building  corresponding 
parts  for  horsed  rawn  vehicles.  It  would 
probably  be  difficult  to  find  a  manufacturer 
who  makes  his  own  vehicle  springs,  as  the 
art  is  a  difficult  and  specialized  one.  The 
same  can  be  said,  though  less  emphatically, 
of  wheels.  Of  course,  there  are  a  large 
niunber  of  motor  car  concerns  which  make 
their  own  bodies,  but  the  body  builders  are 
increasing  in  number  and  gradually  ac- 
quiring more  of  the  business. 

FRAMES. 

Up  to  a  few  years  ago,  automobile 
frames  were  generally  built  up  at  the  fac- 
tory out  of  wood  and  steel  sections,  which 
latter  were  bent,  drilled  and  riveted  in  the 
home  shop  and  considerable  blacksmith 
work  was  done  upon  them  in  the  way  of 
spring  hangers  and  other  ironing.  With 
the  advent  of  the  pressed  steel  frame, 
which  has  now  become  so  general  a  feature 
of  modem  cars,  the  practice  of  building 
frames  by  the  automobile  manufacturer  has 
been  largely  given  up.  The  plant  for  pro- 
ducing pressed  steel  is  of  such  a  charac- 
ter that  it  is  practically  out  of  the  ques- 
tion for  the  ordinary  manufacturer  to  in- 
stal  it  Frames  are  now  usually  bought 
upon  specification  from  the  pressed  steel 
people. 

AXLES. 

A  canvass  of  automobile  factories  will 
convince  one  that  a  considerable  number  • 
of  manufacturers  are  buying  their  axles 
complete,  especially  rear  axles  of  the  live 
type,  both  chain  and  shaft  driven.  Front 
axles  are  less  commonly  bought,  as  the 
labor  involved  in  their  construction  is 
much  less,  and  we  still  see  many  tubular 
and  solid  section  front  and  rear  axles  built 
by  the  car  manufacturers  themselves* 
Special  section  front  axles  are  generally 
forged  by  some  outside  concern  to  speci- 
fications and  the  steering  fittings  in  any 
case  are  very  frequently  produced  by  out- 
side drop  forging  concerns  unless  the 
manufacturer  happens  to  possess  a  plant 
complete  enough  to  include  a  drop  forging 
department.     Shaft  driven,  axles,  if  bought 
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complete,  often  include  the  propeller  shaft, 
bevel  gear  train  and  differential.  Such 
axles  and  driving  gear,  if  built  in  the  fac- 
tory, are  very  frequently  equipped  with  ball 
or  roller  bearings  and  differential  bought 
outside,  and  with  driving  gears  cut  by  some 
outside  machine  shop  which  makes  a  spe- 
cialty of  gears. 

ENGINES. 

Automobile  engines  are  still  mostly  built 
by  the  manufacturers  whose  cars  they  are 
to  propel,  but  the^e  have  been  a  few 
notable  exceptions  in  the  past,  and  among 
1906  models  there  are  several  cars  which 
are  avowedly  equipped  with  motors  pur- 
chased complete  from  the  engine  manufac- 
turers. Now  that  the  four  cylinder  motor 
has  become  so  general  and  approaches  so 
closely  a  typical  form,  the  operation  by 
every  automobile  manufacturer  of  a  com- 
plete engine  building  plant  may  seem  to 
some  like  an  economically  inadvisable  mul- 
tiplication of  plants,  especially  as  excel- 
lent engines  are  upon  the  market  Engine 
builders  should  be  and  doubtless  are  ready 
to  produce  motors  embodying  slight 
changes  from  their  regular  models  to 
adapt  them  to  the  requirements  of  indi- 
vidual manufacturers,  in  case  such  motors 
are  ordered  in  sufficient  numbers. 

Automobile  builders  who  make  their 
own  engines  arc  still  largely  dependent 
upon  outside  concerns  for  different  parts 
of  the  work.  The  casting  of  motor  cylin- 
ders is  becoming  a  special  branch  of  the 
founder's  art,  and  many  manufacturers 
prefer  to  have  them  cast  by  some  outside 
concern  who  make  a  specialty  of  it  rather 
than  to  do  the  work  themselves.  The  work 
of  finishing  the  cylinder  bore  is  sometimes 
"let  out"  to  some  shop  having  special  fa- 
cilities for  boring  and  grinding.  Certain 
high  grade  machine  shops  now  make  a 
specialty  of  the  production  of  crank  shafts 
in  accordance  with  manufacturers'  specifi- 
cations, guaranteeing  the  correctness  of 
the  dimensions  obtained  by  grinding. 
Automobile  manufacturers  resort  to  these 
concerns  to  a  considerable  extent,  espe- 
cially those  whose  machine  tool  equipment 
is  limited.  The  statement  is  frequently 
made  that  this  work  can  be  done  more 
cheaply  outside  than  at  the  factory.  Man- 
ufacturers who  possess  no  drop  forging 
plant  buy  their  connecting  rods,  valves  and 
a  large  number  of  fittings  for  other  parts 
of  the  car,  such  as  control  levers,  pedals, 
brackets  and  so  forth,  of  outside  manufac- 
turers of  this  sort  of  material.  Now  that 
special  bronzes  are  so  largely  employed  in 
automobile  construction  and  cast  steel  to  a 
less  extent,  outside  foundries  are  very 
largely  relied  upon  for  this  part  of  the 
material. 

COOLING    APPLIANCES. 

It  was  not  very  long  ago  that  each  manu- 
facturer built  his  own  radiators,  but  now 
we  find  them  bought  of  the  radiator  manu- 
facturers in  a  large  proportion  of  cases. 
The  concerns  which  have  made  a  specialty 
of  their  production  have  devoted  a  very 
large  amount  of  time  and  capital  to  the  re- 


finement of  cooling  devices,  and  have  pro- 
duced results  which  would  have  been  dif- 
ficult of  attainment  by  automobile  manu- 
facturers to  whom  the  cooling  question  is 
one  of  many,  instead  of  the  sole  problem  in 
hand.  Circulating  pumps  are  now  offered 
to  motor  car  manufacturers  by  outside  con- 
cerns and  are  being  largely  made  use  of. 

Some  of  the  more  fastidious  manufac- 
turers who  have  special  ideas  of  their  own 
still  manufacture  their  own  carburetors, 
but  a  great  majority  of  car  builders  employ 
stock  carburetors.  When  these  are  con- 
tracted for  in  considerable  numbers  they 
can  be  obtained  with  modifications  adapt- 
ing them  perfectly  to  the  particular  engines 
with  which  they  are  to  be  used.  It  is 
highly  probable  that,  in  the  near  future, 
practically  all  carburetors  will  be  produced 
by  concerns  which  have  specialized  upon 
this  difficult  subject 

IGNITION    DEVICES. 

From  a  very  early  period  in  the  history 
of  the  automobile  art,  the  manufacture  of 
jump  spark  coils  has  been  a  specialized  and 
separate  industry.  The  same  thing  maj 
now  be  said  of  the  manufacture  of  jump 
spark  plugs,  although  until  recently  quite  a 
number  of  manufacturers  made  their  own 
plugs  after  their  own  peculiar  ideas. 
Quite  a  number  of  car  manufacturers  still 
construct  their  own  timers  and  distrib- 
uters, but  now  timers  produced  by  makers 
who  have  specialized  upon  this  branch  are 
being  used  by  a  large  proportion  of  car 
builders.  In  general,  it  may  be  said  that 
the  whole  ignition  equipment,  including 
magnetos  or  dynamos,  coils,  timers,  distrib- 
uters and  plugs,  is  bought  outright  This 
is  manifestly  for  the  good  of  the  industry, 
as  the  electric  art  is  one  quite  widely  re- 
moved from  that  of  car  building.  The  lu- 
bricating apparatus  is  all  bought  outside, 
except  in  certain  rare  instances. 

CHANGE     GEARS. 

Although  there  are  a  number  of  sliding 
gear  change  speed  devices  offered  by  parts 
manufacturers,  a  very  large  majority  of 
manufacturers  still  produce  their  own,  and 
the  same  thing  may  be  said  of  planetary 
gear.  Of  course,  there  are  a  great  many 
gears  and  pinions  which  are  cut  outside 
the  factory  where  they  are  to  be  used,  a 
good  many  aluminum  and  composition  gear 
cases  are  made  by  outside  foundries  and 
the  ball  bearings  for  gear  shafts  are  all 
bought  and  not  made  in  the  home  factory. 
Clutches  are  still  mostly  made  at  the  fac- 
tories of  the  car  builders,  although  engines 
with  clutches  attached  are  freely  offered  in 
the  market  and  are  used  to  a  limited 
extent 

Universal  joints,  formerly  almost  al- 
ways made  ^y  the  automobile  manufac- 
turer, are  now  being  displayed  in  many 
instances  by  joints  produced  upon  a  large 
scale  by  specialized  manufacturers. 

Brakes  are  almost  always  of  home  pro- 
duction, up  to  the  present  time,  unless 
rear  axles  are  bought  complete,  in  which 
case  they  are  often  furnished  as  a  part  of 
the    axle    structure.    Sheet    metal    hoods, 


fenders  and  steps  are  bought  outside  by  a 
large  part  of  the  car  producers. 

CONCENTRATION      ON      ASS£3£BUNG      ASCD 
TESTING. 

The  labor  of  assembling  a  motor  car  rep- 
resents a  considerable  proportion  of  the 
cost  of  the  entire  vehicle  and  the  manncT 
in  which  it  is  performed  will  dctemuiK 
whether  a  good  or  an  inferior  car  is  pro- 
duced. No  matter  how  good  the  design, 
workmanship  and  material  of  the  parti 
may  be,  the  result  may  be  marred  by 
faulty  assembling.  The  automobile  manu- 
facturer will  always  have  to  be  responsible 
for  the  assembling  and  testing  of  his  prod- 
uct, and  it  is  not  unlikely  that,  as  time 
goes  on,  some  of  the  manufacturers*  energy 
which  is  now  otherwise  directed,  may  be 
expended  upon  the  improvement  of  thes*' 
two  all  important  processes.  The  assem- 
bling and  testing  of  each  individual  car  has 
almost  of  necessity  to  be  considered  a^  a 
separate  and  definite  problem  and  thus 
there  are  few  large  economies  which  cac 
be  made  upon  these  operations,  when  cc'O- 
ducted  on  the  large  scale  over  its  conduct 
on  a  modest  basis. 

The  ability  to  buy  in  the  open  market 
in  a  finished  condition  a  great  part  of  ihf 
elements  entering  into  the  construction  of 
a  motor  car  tends  to  place  the  small  mann 
facturer  more  nearly  upon  a  fair  basis  wita 
the  large  one,  except  that  his  orders  fo: 
parts  will  be  smaller  and  his  costs  in  sock 
cases  greater.  Perhaps  this  advantage  wiD 
largely  be  offset  by  the  heavy  fixed  charges 
which  will  have  to  be  borne  by  larger  anc* 
more  extensively  equipped  manufacturers, 
who  may  some  time  find  that  ^luch  of  thdr 
special  machinery  is  rather  an  enctimbrance 
than  a  profitable  assistance  to  the  conduct 
of  their  business. 

CONCLUSION. 

From  what  has  been  said,  which  is  based 
upon  rather  extensive  observation,  it  is  evi- 
dent that  the  motor  car  business  is  becom- 
ing less  and  less  a  "self  contained"  indus- 
try. That  there  are  many  of  the  best  man- 
ufacturers who  yield  but  slowly  to  the 
tendency  which  exists  toward  relegatii^ 
much  of  their  production  of  parts  to  out- 
side concerns  is  undoubted,  but  it  is  seem- 
ingly a  fact  that  automobile  manufacturers 
at  large  are  depending  more  and  more  upon 
the  outside  production  of  finished  and  un- 
finished parts.  The  assembling  of  parts 
produced  by  outside  specialized  concerns. 
the  finishing  and  fitting  of  parts  received 
from  outside  in  the  rough  and  of  materials 
which  are  best  produced  by  outside  shops, 
and  the  complete  production  of  certain  en- 
gine and  change  gear  parts,  seem  to  com- 
prise, roughly  speaking,  the  work  of  the 
average  automobile  factory. 

If  the  practice  of  buying  engines  and 
change  speed  gears  complete  should  in- 
crease in  the  future,  as  it  conceivably  may 
the  industry  will  be  not  far  removed  from 
one  of  pure  and  simple  assembling.  Sudb 
a  condition  exists  in  the  horsedrawn  car- 
riage industry  at  the  present  time. 
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Cams. 

By  Morris  A.  Hall. 

In  the  design  of  any  machine  part  it  is 
)und  that  there  are  many  other  parts  of 
le  machine  which  are  dependent  upon  it, 
hile  it  in  turn  depends  upon  other  parts, 
5  that  the  action  of  one  part  is  based 
holly  or  in  part  upon  the  actions  of  the 
thers.  This  being  the  case,  it  becomes 
ecessary  to  know  and  discuss  these  actions 
f  the  interdependent  parts  before  we  can 
now  and  discuss  the  actions  of  the  part  in 
uestion. 

So  in  the  design  of  cams  we  ask  first: 
Vhat  does  the  cam  do?  What  is  its  ae- 
on? How  does  it  do  its  work?  From 
rhat  does  it  obtain  the  power  to  do  the 
rork? 

In  answering  these  questions  we  would 
ay  that  the  cams  control  the  valve  action, 


ind  thus  the  engine;  that  they  regulate  the 
admission  of  the  fuel  gas  and  the  discharge 
t>f  the  burned  or  wasted  gases,  and  that 
Ihcy  arc  usually  keyed  to  the  cam  shaft, 
which  is  gear  driven  from  the  crank  shaft. 
Then,  if  we  have  previously  determined  the 
time  of  opening  and  closing  of  the  different 
^Ivcs — that  is,  if  we  have  assumed  the 
valve  diagram  which  we  wish  to  obtain  in 
our  engine — it  becomes  necessary  so  to  de- 
sign our  cams  that  they  will  g^ve  the  de- 
sired diagram. 

It  was  at  one  time  current  practice  among 
the  best  manufacturers  to  open  and  close 
the  valves  on  dead  centres,  but  latterday 
practice  tends  toward  the  smooth,  quiet 
running  motor,  in  which  we  find  that  the 
time  of  exhaust  is  increased  with  good  re- 
sults. If  the  exhaust  be  opened  before  the 
^d  of  the  expansion  stroke  the  gases  will 
pass  out  into  the  exhaust  pipe  and  exhaust 
slowly  at  the  higher  pressure.  At  the  ex- 
plosion point  the  gases  are  probably  under 
350  pounds  pressure,  but  at  two-thirds  of 
the  stroke,  or  60  degrees  before  the  lower 
^ead  centre,  the  pressure  has  been  reduced 


to  85  pounds,  and  at  four-fifths  of  the 
stroke,  or  36  degrees  before  the  dead  centre, 
to  70  pounds.  If  the  exhaust  be  opened  at 
this  point  the  gases  will  begin  to  expand 
into  the  atmosphere,  until  the  whole  charge 
is  reduced  to  atmospheric  pressure,  which 
will  be  about  the  lower  dead  centre.  When 
the  piston  returns  on  the  scavenging  stroke 
it  pushes  out  all  of  the  low  pressure  gases 
left  in  the  cylinder,  thus  making  a  very 
quiet  exhaust  and  completely  cleaning  out 
the  cylinder. 

Following  out  this  line  of  argument,  it  is 
reasonable  to  assume  that  35  degrees  before 
the  lower  dead  centre  is  the  proper  point  of 
exhaust  opening,  and  to  fix  the  point  of  ex- 
haust closure  at  3  degrees  past  the  upper 
dead  centre,  so  that  the  inertia  of  the  mov- 
ing gases  may  effectively  clean  out  the 
cylinder.  Similarly,  with  the  inlet  opening 
at  9  degrees  on  the  inlet  stroke,  it  is  usually 
held  open  until  the  lower  dead  centre,  or 
sometimes  3  degrees  past,  to  allow  the  in- 
ertia of  the  inrushing  gases  to  completely 
fill  the  cylinder,  thus  insuring  a  full  charge. 
As  the  movement  up  or  down  for  a  3  degree 
angle  is  only  one-sixty-fourth  inch  or  less, 
it  can  be  seen  that  there  is  no  harm  in  keep- 
ing the  valve  open  this  much  longer.  If  it 
is  further  decided  that  the  spark  is  to  occur 
at  9  degrees  before  dead  centre,  on  the  com- 
pression stroke,  the  whole  diagram  has  been 
determined  upon,  as  shown  in  Fig.  i.  Of 
course,  this  diagram  may  be  altered,  in 
which  case  what  follows  would  necessarily 
also  have  to  be  altered.  We  could  open  our 
exhaust  sooner,  say  at  40  degrees  before 
dead  centre,  which  would  add  5  degrees  to 
our  exhaust  opening,  making  it  223  degrees, 
or  we  could  carry  our  inlet  opening  back  to 

5  or  6  degrees,  and  close  it  later,  say  at  5  or 

6  degrees,  thus  increasing  our  suction  to  180 
degrees  or  more.  The  following  applies  only 
to  the  specific  case  shown  in  the  diagram, 
Fig.  I. 

Now,  having  the  diagram,  we  can  pro- 
ceed to  design  the  cams,  for  we  know  that 
we  must  have  one  cam  to  hold  the  inlet  valve 
open  for  174  degrees  on  the  crank  pin  cir- 
cle and  another  to  hold  the  exhaust  valve 
open  for  218  degrees.  As  the  cam  shaft 
makes  only  one  revolution,  to  two  of  the 
crank  shaft,  the  angular  velocity  is  thereby 
halved,  so  the  cam  angles  only  need  to 
be  one-half  of  the  valve  diagram  angles 
to  give  the  desired  results.  That  js,  the 
angles  will  be  174°  -*-2  =  87**  for  the  inlet, 
and  218^*  -I-  2  =  109**  for  the  exhaust.  Thus, 
we  know  why  our  cams  are  laid  out  to  give 
an  angle  of  opening  of  87  and  109  degrees, 
respectively. 

It  is  here  assumed  that  the  size  of  the 
cam  shaft  has  been  determined,  or  is  known, 
or  it  may  be  figured  by  the  following  rule: 
Diameter  =  .057  x  cylinder  diameter  +  .65", 
taking  the  nearest  thirty-secondth  to  the  re- 
sult thus  obtained.  For  a  4}'2XS  inch  en- 
gine this  gives  .9o6''=f?^^  or  seven-eighths 
of  an  inch  may  be  used,  as  it  is  large 
enough. 

It  is  also  assumed  that  the  thickness  of 
the  cam   shell   has  been  determined.    The 
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Fig.  2. — Inlet  Cam. 


writer  believes  five-thirty-seconds  to  be 
thick  enough  for  slow  speed,  and  three-six- 
teenths for  high  speed  engines,  considering 
case  hardened  cams.  Then  we  must  figure 
the  lift,  for  this  must  be  known  to  lay  out 
the  cam.  This  may  be  figured  in  many 
ways,  the  most  rational  of  which  is  that 
based  on  the  area  of  the  passages  neces- 
sary to  pass  the  gases  when  moving  at 
velocities  of  85  feet  and  100  feet  per  sec- 
ond, respectively.  Having  thus  found  the 
necessary  area,  we  decide  on  the  diameter 
of  valve  opening.  The  gases  pass  through 
the  valve  opening  in  an  annular  sheet 
which  extends  around  the  circumference  of 
the  valve,  with  a  width  equal  to  the  lift 
times  the  sine  of  the  angle  of  the  valve 
seat.  As  this  is  usually  45  degrees,  the  writer 
has  so  taken  it.  So  the  area  through  which 
the  gases  finally  pass  is  equal  to  the  cir- 
cumference of  the  valve  opening  times  the 
lift  times  .707  (sin  45**).  Usually  the  area 
is  known  (figured  above  for  valve  diam- 
eter), so  we  figure  backwards  from  this 
and  get  the  lift  by  dividing  this  area  by 
the  circumference  times  .707  (sin  45**)  ;  thus,. 

Area  of  passage  necessary 

=lift. 

.707  X  circumference  of  valve  opening 

In   case   a  person   did   not  wish   to   go 
through   all   of  this  figuring,   the   formula 


v^NL 


gives  the   inlet   lift   and 


^NL 


132  132 

gives  the  exhaust  lift.  In  these  N  is  the 
number  of  r.  p.  m.  and  L  the  stroke  in 
inches.  Thus,  it  will  be  seen  that  a  longer 
stroke  engine,  which  would  take  in  and 
exhaust  larger  quantities  of  gas,  would  have 
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Fig.  3. — Exhaust  Cam. 
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At-' 


\-!i   the 


^^  too  hqfli  a  lift  f' 

^diftne  valv^,  avcn*'     .j  ^^^^  v« 

^  10  liM!  a  IK'    ,^  ^c^  ^loHtiJ  to  I 

tw&dy  Imf^'  ,^^  prcv^ted   from  fisiqf | 

Amcri**      ,^j|  tj,e  forretpomline  in 

^*^'       ^jTAms  thus  obt,iincd   ;tfe  A 

,L     The  speed  being  600,  ilic  1 

^  J  hot  St  power  is  1,52,    Tlii*  con 

T?  an  indic^iC&d  horse  (iqwct  oI  t«3Q  M  3 

rL^voUitions.    Since  the  thmttle  ww  \ 

c\QBcd  the  cotrdJtioiis  uodcr   wlitdi  Itei 

gine  was  nuining  resemble  tli<M«  of  ! 

of  the  table,  where  the  power  m  tmi 

cng^ine  was  found  to  be  i.a2  hoi^e 


at 


h  now  compression  on  stroke 


Fie.  a 


Fjc.9t 


the   commencement   of 
owing  to  the  opcn- 


^"^  1  'Tnicr  vaKi^.   There  is  now  a  con- 
area  enclosed  between  lines  i  and 


The  agreement  is  thus  *een  to  be 
and  hence  w*e  may  take  the  brake 
power  as  being  3*7  at  590  revolnti^mL 

Hence,  coUccting  the  results  of  the  nA 
periinents,  w^e  have : 


H.  P.      VkOm.  , 


^  f-i-  -   -H  the  cyhn- 

-^^t:r;-nwith 

•<.' J^  '^^indic.itor  diagram 
^    ^^  Tt.  equivalent  to  the 


Power  delivered   at  dutch   by   the   engine    when  working,... 5-7 

Braking  effect  when  throttle  is  closed..... ^--1^  U 

Braking  effect  when  throttle  closed  and    compression   cocks   open-.,  itx}  4i 

Briiking  effect  when  exhaust  valve  is  prevented  from  opening,,,..-  1. 60  41'^ 

Braking  effect  when  exhaust  vaJve  is  opened  on  No.  3  stroke, ,  1*40  ^] 

Thus  the  maxtmum  braking  cffecl 
can  be  obtained  at  the  clutch  is  65  per 
of  the  power  tlie  engine  is  cnpabk  of 
at  the  clutch.     If  we  were  to  take  into 
count  the  losses  in  the  transmit iioQ 
between  the  clutch  and  the  foad  whceli 


4^  the  indicated  horse  power  being  0.85, 
which  corresponds  to  1.60  horse  power  re- 
quired to  drive  the  engine.  This  power 
was  not  directly  measured,  since  the  pre- 
vious measurements  had  shown  that  by 
adding   75    horse   power   to   the    indicated 


ii^^LS'"^'^  ^^"  ""^ 


of   an 


means 

inch   in 

is 


<^^^   The  indicated  horse  power 

Xtr^'^'J  ^^^„j,,d  on    account   of  the 
*'  fT  on    thf^    air   being   0.64    hor&c 
on  closing  the  throttle,  keeping  the 
'"'"'I^^^ion  cocks  half  open,  the  diagram 


^ij*r 


i^ssion 


and  the  corre- 


».fftined  IS  shown  in  Fig.  7. 

'^On  opening  the  compression  cocks  to 
their  full  extent,  which  corresponds  to  a 
hole  onc^iuartrr  inch  in  diameter,  we  ob- 
tain Fig-  S  with  the  throttle  open,  and  Fig. 
g  with  the  throttle  dosed,  the  correspond- 
ing power  behiR  shown  in  lines  6  and  7 
of  the  table.  Here  it  will  be  noticed  that 
the  indicated  horse  power  has  risen  to  ,94^ 
the  total  power  required  to  drive  the  en- 
gine being  r  69  horse  power. 

Experiments  were  not  made  with  larger 


horse  power  we  obtain  the  total  power  re- 
quired to  drive  the  engine. 

If  it  had  been  possible  to  alter  the  phase 
of  the  cam  which  opens  the  exhaust  valve, 
so  that  in  place  of  opening  in  stroke  4  it 
opened  in  stroke  3,  then  the  indicator  dia- 
gram obtained  would  consist  of  two  loops 
similar  to  the  loop  inclnded  between 
strokes  Nos.  i  and  4  of  Fig.  ro.  The  in- 
dicated horse  power  would  then  be  1.65, 
and  the  total  power  required  to  drive  the 
engine  2.40  horse  power.  This  represents 
the  maximum  braking  effect  which  it  is 
possible  to  obtain  w^itb  the  engine,  and  we 
have  now  to  consider  what  relation  these 
variot3S  braking  horse  powers  bear  to  the 
horse  power  tiie  engine  de\'elops  w*hen 
working,  .'\s  has  already  been  mentioned, 
the  engine,  when  working  at  700  revolu- 
tions per  minute,  develops  5  94  i.  h,  p.  This 
corresponds  to  5  i.  h.  p.  at  590  revolutions, 
What    we    require,    however,    is    the   brake 


percentage  of  braking  effect  would  bt  i 
siderably  increased,  since  this  loss  in  tB 
mission   would   decrease   the   po^cf 
ered  by  tlic  engine  and  increase  the 
absorbed  when  the  engine  act?>  as  a 
Thus,  if  the  loss  betw^een  the  clutcb  i 
the  road  wheels  amounted  to  15  petJ 
the  maximum  braking  eflfcct  rise*  Wi 
cent,  of  the  power  the  engine  is  capatik  i 
ejcerting,  it  being  supposed,  of  course,  1 
the  same  gear  is  employed  in  the  two  * 

It  will  be  seen  from  the  above  tisil  i 
engine  is  capable  of  being  used  as  a  j 
ful  brake,  and  one  which  possesses  Ihil  i 
i^rtant  advantage  over  the  ord  ina  rj- hf»fc 
that  the  water  circulating  system  wiU  rr 
move  the  heat  generated,  and  thus  ptevcUt 
the  occurrence  of  burnt  brake  kalhcn  mI 
such  like. 


Pta  TO- 


i9o6. 
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•  .:-  this  ens^ine  of  2.921.  If  we  wish  to  re- 
iuce  the  valve  lift  to  one-quarter  inch  (6.34 
mm.),  we  must  have  a  valve  of  2.921  ■+■ 
.25  =  11.68  inches  circumference,  which  is 
equal  to  3^  inches  diameter.  This  size  of 
valve  is  manifestly  impossible,  so  we  must 
either  resort  to  two  small  valves  or  use  a 
large  lift  and  a  correspondingly  smaller 
\'alve.  With  two  valves,  we  would  require 
them  to  be  ij4  inch  in  diameter  each,  so  that 
this  is  a  doubtful  proposition,  particularly 
when  we  stop  to  think  that  the  small  valve 
lift  is  perhaps  only  a  hobby. 

By  applying  this  method  of  calculation  to 
the  other  lifts,  we  find  that  for  the  different 
lifts  we  should  require  corresponding  valve 
diameters  as  follows:  five-sixteenths  inch 
lift.  3  inches  diameter ;  three-eighth  inch  lift, 
2j^  inches  diameter;  one-half  inch  lift,  iji 
inches  diameter;  nine-sixteenth  inch  lift, 
i^  inches  diameter.  Balancing  the  two  ex- 
tremes, viz.,  small  diameter  valves  with 
great  lift,  and  large  diameter  valves  (or 
double  valves)  with  very  small  lifts,  the 
proportions  adopted  are  very  sensible. 


Experiments  on  the  Use  of  the 
Engine  as  a  Brake. 

(Paper  read  by  W.  Wat«on,  D.  Sc.  F.  R.  S., 
before  the  Automobile  Qub  of  Great  Britain  and 
trcland,  February  15.) 

There  having  been  considerable  discus- 
sion in  the  automobile  papers  on  the  use  of 
the  engine  as  a  brake,  and  the  views  ex- 
pressed by  various  persons  being  so  com- 
pletely at  variance,  I  think  that  some  quan- 
titative experiments  on  the  point  may  be 
of  interest.  Further,  since  some  of  those 
who  admit  that  the  *engine  can  exert  a 
braking  effect  appear  to  be  most  uncertain 
as  to  how  the  braking  action  takes  place, 
I  hav6  endeavored  to  show  by  experiment 
exactly  how  the  power  absorbed  is  spent. 
Not  having  any  means  of  measuring  the 
loss  which  takes  place  in  the  transmission 
gear  between  the  engine  clutch  and  the 
road  wheels,  I  have  had  to  content  myself 
with  measuring  the  power  absorbed  by  the 
engine  alone. 

The  engine  used  for  the  experiments  is 
a  comparatively  slow  running  two  cylinder 
four  cycle  engine,  with  mechanically  oper- 
ated inlet  valves,  and  is  governed  on  the 
throttle,  the  lift  of  the  valves  being  fixed. 
The  bore  is  88.9  mm.  (3.5  inches),  and  the 
stroke  101.6  mm.  (4  inches),  the  cranks 
being  at  180**.  The  engine  was  coupled 
up  by  means  of  a  belt  to  an  electric  motor 
and  the  power  taken  by  the  motor  was  de- 
duced from  the  readings  of  a  standard 
ammeter  and  voltmeter  placed  in  the 
circuit. 

In  order  to  be  able  to  apportion  the 
power  required  to  drive  the  engine  be- 
tween that  spent  in  overcoming  friction 
and  that  spent  in  doing  work  on  the  air 
drawn  into  the  cylinders,  it  was  necessary 
to  take  indicator  diagrams.  These  were 
obtained  by  means  of  a  Hospitalier-Carpen- 
tier  manograph.  The  general  arrangement 
of  the  engine  and  manograph  is  shown  in 
Fig.  I.    The  manograph  A  is  connected  by 


Fig.  I. 

a  short,  branched  tube,  with  the  cocks  C,  so 
that  either  cylinder  can  at  will  be  connected 
to  the  instrument.  The  reciprocating  mo- 
tion corresponding  to  the  piston  travel  is 
communicated  by  means  of  a  roller  chain 
and  two  sprockets,  a  clutch  D  being  placed 
between  the  upper  sprocket  and  the  mano- 
graph. This  clutch  can  engage  in  two  posi- 
tions 180°  apart,  and  the  reason  for  using 
it  is  illustrated. 

Fig.  2  represents  two  diagrams  taken 
immediately  one  after  the  other;  but  the 
connection  between  the  manograph  and 
the  engine  through  the  clutch  has  been 
altered,  so  that  while  in  one  case  the  ex- 
plosion takes  place  when  the  spot  of  light 
is  at  one  extremity  of  its  path,  in  the 
other  it  takes  place  when  the  spot  is  at  the 
other  extremity,  the  photographic  plate  hav- 
ing been  slightly  displaced  between  the 
two,  so  as  to  separate  the  diagrams  to  a 

Table. 
Horse  power  at  5^0  revolutions  per  minute. 

To  Drive 
Engine. 

1.  No    compression 0.75 

2.  Throttle  open i  .03 

3.  Throttle  closed 1.22 

4.  Throttle    open,   compression   cocks   half    open 1,39 

5.  Throttle  closed,  compression  cocks  half    open 1.49 

6.  Throttle  open,   compression  cocks  full  open    1.63 

7.  Throttle  closed,  compression  cocks  full  open    1.69 

8.  Throttle  open,  exhaust  valve  always  shut [i  .60] 

9.  Throttle  open,  exhaust  valve  open  during  third   stroke. .  [2.40] 


effective  pressure  is  6.14  kgs.  per  square 
centimetre  (87  pounds  per  square  inch), 
the  i.  h.  p.  being  5.94.  It  will  be  noticed 
that  the  exhaust  and  inlet  strokes  take 
place  almost  exactly  at  atmospheric  pres- 
sure, for  the  valves  being  of  ample  size, 
very  little  throttling  takes  place.  On  this 
and  the  other  diagrams  the  inlet  stroke  is 
indicated  by  a  single  arrow  head,  the  com- 
pression stroke  by  two,  the  working  stroke 
by  three,  and  the  exhaust  stroke  by  four. 

All  the  braking  experiments  have  been 
made  with  the  engine  running  at  590  revo- 
lutions per  min.ute,  and  with  the  tempera- 
ture of  the  cylinders  about  50°  Cent.  The 
speed  having  been  adjusted  by  means  of 
a  variable  resistance  in  the  motor  circuit, 
the  watts  absorbed  by  the  motor  were  ob- 
tained by  reading  the  ammeter  and  volt- 
meter. The  watts  required  to  run  the  mo- 
tor light  having  been  measured,  and  like- 
wise the  armature  resistance,  it  was  pos- 
sible to  deduce  the  power  taken  to  drive 
the  engine. 

The  first  experiment  consisted  in  meas- 
uring the  power  required  to  run  the  en- 
gine when  no  variations  in  pressure  took 
place  in  the  cylinders,  the  whole  of  the 
power  being  absorbed  in  doing  work 
against  the  friction  of  the  moving  parts 
of  the  engine.  In  order  that  the  pressure 
should  not  appreciably  vary  in  the  cylinders, 
the  plugs  over  the  valves  were  removed, 
when  no  measurable  change  of  pressure 
was  shown  on  the  manograph.  The  power 
required  to  drive  the  engine  was  0.75  horse 
power  (see  table  below). 


Deducting 
Friction. 

Indi- 
cated. 

0.28 

0.27 

0.47 

0.46 

0.64 

0.70 

0.74 

0.79 

0.88 

0.91 

0.94 

0.94 

certain  extent  It  will  be  noticed  how  the 
diagram  is  distorted  at  one  end.  Thus,  on 
the  left  hand  side  the  pressure  line,  in 
place  of  being  vertical,  is  very  much  in- 
clined, and,  further,  the  scale  is  contracted 
at  this  end.  If,  however,  all  diagrams  are 
taken  with  the  peak  of  the  diagram  to  the 
right,  the  distortion  has  not  much  effect 
on  the  area  enclosed,  since  the  pressure  at 
the  end  of  the 
stroke  is  compara- 
tively small. 

A  typical  diagram 
for  the  enginje  when 
developing  its  full 
power  is  shown  in 
Fig.  3.  This  dia- 
gram was  taken  when 
the  speed  was  700 
revolutions  a  min- 
ute,   and     the    mean 


0.85 
[1.6s] 

Next,  the  valve  plugs  having  been  re- 
placed, the  power  required  to  drive  the  en- 
gine in  its  ordinary  running  condition,  with 
the  throttle  full  open,  was  found  to  be  1.03 
horse  power.  Hence,  deducting  the  0.75 
horse  power  required  to  overcome  friction, 
there  remains  0.28  horse  power  as  the 
power  expended  in  sucking  air  into  the 
cylinders,  compressing  and  expanding  this 


Fig.  3. 
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Fig.  4. 


air  very  nearly  adiabatically,  and  then  forc- 
ing it  out  through  the  exhaust.  The  cor- 
responding indicator  diagram  is  shown  in 
Fig.  4.  It  will  be  noticed  that  in  the  ex- 
pansion stroke  (No.  3)  the  pressure  falls 
a  little  below  the  corresponding  pressure 
in  the  compression  stroke  (No.  2).  This  is 
due  to  loss  of  heat  to  the  cylinder  walls 
and  to  slight  leakages  past  the  valves, 
piston  rings,  etc.  The  area  included  is, 
however,  very  small,  a  larger  area  being 
included  between  the  induction  and  ex- 
haust lines.  It  should  be  noted  that  the 
pressure  scale  of  Figs.  4  to  10  is  consid- 
erably more  open  than  in  Figs  2,  3  and  11, 
a  thinner  steel  disc  being  used  in  the  mano- 
graph.  The  total  power  corresponding  to 
the  areas  enclosed  in  Fig.  4  is  0.27  horse 
power.  This  value  agrees  very  well  with 
the  additional  power  expended  in  driving 
the  engine — namely,  0.28  horse  power— in- 
dicating that  this  additional  work  is  simply 
-  due  to  the  work  done  on  the  air. 

In  Fig.  5  is  shown  the  result  of  closing 
the  throttle.  Here  the  pressure  on  the  in- 
duction stroke  sinks  considerably  below  at- 
mospheric pressure,  and  the  branches  i  and 
4  of  the  curve  enclose  a  considerable  area. 
The  indicated  horse  power  is  0.46,  while 
the  power  required  to  drive  the  engine  is 
1.22  horse  power.  After  deducting  the 
work  done  against  friction  we  get  0.47  as 
the  additional  power  required  on  account 
of  the  work  done  on  the  air  in  the  cylin- 
der, which,  again,  agrees  very  well  with 
the  indicated  horse  power. 

In  Fig.  6  is  shown  the  indicator  diagram 
obtained  when  the  throttle  is  open  and  the 
compression  cocks  are  half  opened.  The 
cocks  being  half  open  is  equivalent  to  the 
interior  of  the  cylinder  being  in  free  com- 
munication with  the  external  air  by  means 
of  a  hole  three-sixteenths  of  an  inch  in 
diameter.  The  indicated  horse  power  is 
now  0.70,  while  the  power  required  to  drive 
the  engine  is  1.39  horse  power,  the  addi- 
tional power  required  on  account  of  the 
work  done  on  the  air  being  0.64  horse 
power.  On  closing  the  throttle,  keeping  the 
compression  cocks  half  open,  the  diagram 
obtained  is  shown  in  Fig.  7,  and  the  corre- 
sponding powers  are  given  in  line  5  of  the 
table. 

On  opening  the  compression  cocks  to 
their  full  extent,  which  corresponds  to  a 
hole  one-quarter  inch  in  diameter,  we  ob- 
tain Fig.  8  with  the  throttle  open,  and  Fig. 
9  with  the  throttle  closed,  the  correspond- 
ing power  being  shown  in  lines  6  and  7 
of  the  table.  Here  it  will  be  noticed  that 
the  indicated  horse  power  has  risen  to  .94. 
the  total  power  required  to  drive  the  en- 
gine being  1.69  horse  power. 

Experiments  were  not  made  with  larger 


Fig.  6. 


orifices,  since  an  examination  of  the  dia- 
grams and  numbers  showed  that  no  ap- 
preciable improvement  was  likely  to  be 
produced. 

Before  proceeding  to  discuss  the  results 
attention  may  be  drawn  to  Fig.  10.    This  is  - 
the   indicator  diagram   obtained   when   the 
exhaust  valve  is  prevented   from  opening. 
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horse  power.  This  may  be  obtained  b 
measuring  the  indicated  horse  power  at  > 
load.  Since,  however,  it  was  found  te 
with  no  load  the  diagram  was  very  irrgu- 
lar  if  both  cylinders  were  allowed  co  fire. 
one  cylinder  was  prevented  from  firing  by 
holding  down  the  corresponding  trembler 
The  diagrams  thus  obtained  are  shown  m 
Fig.  II.  The  speed  being  690,  the  indicat- 
ed horse  power  is  1.52.  This  correspond* 
to  an  indicated  horse  power  of  1.30  at  590 
revolutions.  Since  the  throttle  was  almor. 
closed  the  conditions  under  which  the  ce- 
gine  was  running  resemble  those  of  line  j 
of  the  table,  where  the  power  to  nm  the 
engine  was  found  to  be  1.22  horse  power. 


Fig.  7. 


Fig.  8. 


Fig.  9. 


so  that  there  is  now  compression  on  stroke 
4,  the  pressure  at  the  commencement  of 
stroke  i  falling  rapidly,  owing  to  the  open- 
ing of  the  inlet  valve.  There  is  now  a  con- 
siderable area  enclosed  between  lines  i  and 


The  agreement  is  thus  seen  to  be  gooi 
and  hence  we  may  take  the  brake  horse 
power  as  being  3.7  at  590  revolutions. 

Hence,  collecting  the  results  of  the  ex- 
periments, we  have: 


H.  P. 
Power  delivered   at  clutch  by  the  engine    when  working.- 3.7 

Braking  effect  when  throttle  is  closed i  .22 

Braking  effect  when  throttle  closed  and    compression  cocks  open...  1.69 

Braking  effect  when  exhaust  valve  is  prevented  from  opening 1.60 

Braking  effect  when  exhaust  valve  is  opened  on  No.  3  stroke 2.40 


Ratk  j{ 
Brakiu 

to  Powo 
Per  CesL 


33 
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4,  the  indicated  horse  power  being  0.85, 
which  corresponds  to  1.60  horse  power  re- 
quired to  drive  the  engine.  This  power 
was  not  directly  measured,  since  the  pre- 
vious measurements  had  shown  that  by 
adding  .75  horse  power  to  the  indicated 
horse  power  we  obtain  the  total  power  re- 
quired to  drive  the  engine. 

If  it  had  been  possible  to  alter  the  phase 
of  the  cam  which  opens  the  exhaust  valve, 
so  that  in  place  of  opening  in  stroke  4  it 
opened  in  stroke  3,  then  the  indicator  dia- 
gram obtained  would  consist  of  two  loops 
similar  to  the  loop  included  between 
strokes  Nos.  i  and  4  of  Fig.  10.  The  in- 
dicated horse  power  would  then  be  1.65, 
and  the  total  power  required  to  drive  the 
engine  2^0  horse  power.  This  represents 
the  maximum  braking  effect  which  it  is 
possible  to  obtain  with  the  engine,  and  we 
have  now  to  consider  what  relation  these 
various  braking  horse  powers  bear  to  the 
horse  power  the  engine  develops  when 
working.  As  has  already  been  mentioned, 
the  engine,  when  working  at  700  revolu- 
tions per  minute,  develops  5.94  i.  h.  p.  This 
corresponds  to  5  i.  h.  p.  at  590  revolutions. 
What   we    require,   however,    is   the   brake 


Thus  the  maximum  braking  effect  wkcb 
can  be  obtained  at  the  clutch  is  65  per  ecu 
of  the  power  the  engine  is  capable  of  giving 
at  the  clutch.  If  we  were  to  take  into  ic 
count  the  losses  in  the  transmission  go: 
between  the  clutch  and  the  road  wheels  tk 
percentage  of  braking  effect  would  be  cca- 
siderably  increased,  since  this  loss  in  trans- 
mission would  decrease  the  power  deliv- 
ered by  the  engine  and  increase  the  powe- 
absorbed  when  the  engine  acts  as  a  brake 
Thus,  if  the  loss  between  the  clutch  ac^i 
the  road  wheels  amounted  to  15  per  ccn:. 
the  maximum  braking  effect  rises  to  88  pe' 
cent,  of  the  power  the  engine  is  capable  ot 
exerting,  it  being  supposed,  of  course,  thz 
the  same  gear  is  employed  in  the  two  case^ 

It  will  be  seen  from  the  above  that  tfc: 
engine  is  capable  of  being  used  as  a  power 
ful  brake,  and  one  which  possesses  this  irr- 
portant  advantage  over  the  ordinary  brakt^. 
that  the  water  circulating  system  will  re 
move  the  heat  generated,  and  thus  prevrr 
the  occurrence  of  burnt  brake  leathers  a!?i 
such  like. 


Fig.  10. 


Fig.  II. 
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An  Automobile  Fatality. 

In  another  part  of  this  issue  will  be  found 
a  report  of  a  very  deplorable  accident 
which  occurred  in  New  York  city  Friday 
before  last  The  coroner's  inquest  into  the 
cause  of  the  resultifig  fatality  has  not  yet 
been  held  at  this  writing,  and  the  circum- 
stances of  the  accident  are  therefore  not  yet 
officially  known.  According  to  the  account 
given  by  the  survivors  of  the  accident,  the 
car  occupied  by  them  was  thrown,  out  of 
its  course  by  a  collision  with  a  large  touring 
car  attempting  to  pass  from  behind  between 
it  and  a  dirt  cart  occupying  the  right  side 
of  the  road,  which  caused  it  to  run  into  a 
telegraph  pole.  The  touring  car  alleged  to 
have  caused  the  accident  continued  on  its 
way  without  stopping;  its  number  was 
taken,  however,  and  it  developed  later  that 
it  had  been  driven  to  Boston  in  a  fast  nm 
the  following  day. 

As  stated  above,  the  accident  has  not  yet 
been  probed  into  officially,  and  the  accounts 
of  the  different  parties  concerned  are  some- 
what at  variance.  The  driver  of  the  big 
touring  car,  speaking  through  his  counsel, 
admits  having  been  in  the  vicinity  at  the 
moment  the  accident  occurred,  but  denies 
having  had  any  part  in  it  This  is  contra- 
dictory to  the  statements  of  the  surviving 
occupants  of  the  other  car,  and  this  contra- 
diction will  have  to  be  cleared  up  by  the 
coroner.  If  the  statements  of  those  in  the 
injured  car  should  be  proved  true  the  posi- 
tion of  the  accused  driver  would  be  a  seri- 
ous one,  indeed.  It  would  not  be  nec- 
essary to  prove  speed  excess  to  insure  a 
conviction,  as  overtaking  the  injured  car  on 
the  wrong  side  constitutes  an  infraction  of 
the  law,  and  attempting  to  pass  between  the 
two  vehicles  at  a  point  where  the  width  of 
the  road  would  not  admit  of  three  vehicles 
running  abreast  might  also  be  construed  as 
an  infraction  of  the  law.  The  case  against 
the  driver  would,  of  course,  be  aggravated 
by  his  failure  to  stop  after  the  accident,  and 


might  be  still  further  aggravated  by  the  con- 
nection of  the  accident  with  the  law  defying 
record  run  to  Boston  the  following  day. 
Meanwhile,  further  comment  on  the  case 
must  be  withheld  until  the  finding  of  the 
coroner  is  known. 

A  word  of  commendation  is  due  in  this 
connection  to  the  Automobile  Club  of  Amer- 
ica for  its  action  in  offering  a  reward  for 
the  arrest  of  the  driver  responsible  for  the 
accident.  The  accident  was  a  most  shock- 
ing one,  and  calculated  to  strongly  impress 
the  public  mind,  and  the  circumstances  ol 
the  accident,  as  reported  in  the  daily  papers, 
were  such  as  to  bring  the  automobile  fra- 
ternity into  disrepute.  The  effect  is  likely 
to  be  particularly  harmful  at  the  pres- 
ent moment,,  when  more  or  less  oppressive 
automobile  legislation  is  under  considera- 
tion in  a  nimiber  of  States.  By  offering  the 
reward  the  club  has  put  itself  on  record  as 
seriously  opposed  to  automobile  lawlessness. 


Against  Lawlessness. 

We  wish  to  take  occasion  to  again  em- 
phasize our  opposition  to  the  lawless  record 
runs  on  public  roads  between  different 
cities,  as  inaugurated  this  season  in  con- 
nection with  the  Boston.  Show.  These  runs 
are  mostly  attempted  by  those  who  have  not 
sufficient  confidence  in  their  vehicles  and  in 
themselves  to  meet  their  rivals  in  open  com- 
petition ;  they  prove  absolutely  nothing,  and 
are  the  cause  of  a  great  deal  of  justified 
public  complaint  It  has  been  shovtm  by 
former  performances  of  this  kind  that  driv- 
ers when  engaged  in  such  runs  will  literally 
stop  for  nothing  that  does  not  imperil  their 
own  safety,  and  minor  accidents  have  been 
caused  by  them  very  frequently.  When  a 
driver  starts  on  a  trip  to  establish  a  speed 
record  between  points  in  a  locality  where 
legal  speed  limits  are  in  force  he  deliber- 
ately sets  out  to  commit  a  lawless  act,  and 
deserves  the  condemnation  of  all  law  respect- 
ing citizens.     We  are  perfectly  content  to 
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let  other  publications  glorify  such  acts  by 
leading  articles,  etc,  and  shall  continue  our- 
selves to  ignore  them,  so  far  as  any  men- 
tion of  details  is  concerned. 


Untaxed  Denaturized  Alcohol. 

The  Government  Printing  Office  has  just 
issued  a  report  of  hearings  on  the  subject 
of  untaxed  denaturized  alcohol  before  the 
Committee  on  Ways  and  Means  of  the 
House  of  Representatives,  on  February  7-9. 
The  report,  which  begins  with  a  statement 
of  the  Hon.  James  Wilson,  Secretary  of 
Agriculture,  contains  numerous  weighty 
reasons  why  the  tax  should  be  removed 
from  denaturized  alcohol  for  industrial  pur- 
poses, and  it  appears  that  the  chances  for 
favorable  legislation  on  this  subject  have 
been  materially  increased.  Although  the 
Secretary  of  Agriculture  declared  that  he 
did  not  intend  to  either  help  or  hinder  leg- 
islation, but  simply  to  add  his  mite  to  the 
discussion  of  the  subject  which  the  commit- 
tee would  have  to  consider,  his  statements 
made  it  clear  that  the  farming  community 
would  be  very  greatly  benefited  by  such  leg- 
islation, as  it  would,  on  the  one  hand,  open 
up  new  markets  for  farm  products,  and,  on 
the  other,  help  to  solve  the  problems  of 
cheap  light,  heat  and  power  for  agricultural 
purposes. 

The  news  of  any  progress  in  this  matter 
will  be  welcomed  by  the  motoring  frater- 
nity, particularly  at  the  present  moment, 
owing  to  the  fact  that  an  increase  in 
the  wholesale  price  of  gasoline  at  one- 
half  cent  per  gallon  has  just  been  an- 
nounced, which  will  probably  be  followed 
shortly  by  an  increase  of  one  cent  per  gal- 
lon in  the  retail  price.  The  increase  in  the 
consumption  of  gasoline  will,  of  course, 
continue  until  some  suitable  substitute  is 
available,  and  unless  one  of  the  several  bills 
on  untaxed  alcohol  now  pending  is  passed 
in  the  near  future,  further  advances  in  the 
price  of  gasoline  may  be  looked  for. 

Among  the  most  interesting  testimony 
presented,  from  the  motorists'  standpoint,  is 
that  contained  in  the  statements  of  Prof. 
Elihu  Thomson,  of  the  General  Electric 
Company;  Leonard  Goebbels,  of  the  Otto 
Gas  Engine  Company,  and  James  G. 
Warnes,  of  the  International  Harvester 
Company,  all  relating  to  the  use  of  alcohol 
in  internal  combustion  engines.  Professor 
Thomson  has  made  some  tests  on  an  engine 
of  German  manufacture,  intended  for  use  in 
Cuba,  where  alcohol  suitable  for  use  as 
motor  fuel  can  now  be  bought  at  from  12 
to  15  cents  a  gallon,  or  much  less  than  gas- 


oline. He  mentioned  that  for  testing  the 
engine  his  company  imported  some  of  this 
Cuban  alcohol,  on  which  they  were  obliged 
to  pay  a  duty  of  $4  a  gallon.  As  a  good 
deal  of  fuel  is  usually  required  for  such 
testing,  this  naturally  places  American  man- 
ufacturers of  such  engines  at  a  disadvantage 
as  compared  with  countries  in  which  de- 
naturized alcohol  is  tax-free. 

The  hearing  also  brought  out  very  strong- 
ly the  several  advantages  of  alcohol  over 
gasoline,  chiefly  among  which  is  its  relative 
safety.  Whereas  a  gasoline  or  kerosene  fire 
cannot  be  subdued  by  water,  but  is,  on  the 
contrary,  spread  over  a  larger  area  by  a 
stream  of  water  played  on  it,  owing  to  the 
fact  that  these  fuels  do  not  mix  but  float 
on  water,  alcohol  mixes  with  water  in  all 
proportions,  and  is  also  less  easily  ignited. 
There  is  also  another  ppint  in  connection 
with  the  relative  safety  from  fire  risks  in 
the  use  of  alcohol,  brought  out  in  the  state- 
ment of  Professor  Thomson,  and  which  we 
have  never  seen  mentioned  before.  The 
flame  of  alcohol  is  non-luminous,  and  does 
not  radiate  heat  to  nearly  the  same  extent 
as  the  luminous  yellow  flame  of  gasoline, 
so  that  a  mass  of  burning  alcohol  is  not 
nearly  so  likely  to  set  fire  to  surrounding 
objects  as  a  similar  mass  of  burning  gaso- 
line. With  the  rather  frequent  garage  fires 
and  increasing  severity  of  the  restrictions 
applying  to  the  storage  of  gasoline,  the 
greater  safety  of  alcohol  is  a  factor  of  no 
mean  importance. 

Considering  everything,  although  the  av- 
erage motorist  might  not  feel  inclined  to 
change  to  alcohol  as  his  motor  fuel  imme- 
diately the  tax  were  removed,  placing  alco- 
hol on  the  free  list  could  only  benefit  the 
motoring  fraternity  as  well  as  the  industry 
materially,  and  improve  the  relations  be- 
tween motorists  and  agriculturists.  Every 
motorist  and  every  member  of  the  industry 
will  therefore  will  be  well  advised  to  write 
to  his  representative  in  Congress,  urging 
him  to  use  his  influence  in  favor  of  such 
legislation. 


Defects  of  the  Pennsylvania  Law. 

Aside  from  the  automobile  legislation  now 
pending  in  a  number  of  States,  a  critical  ex- 
amination is  invited  by  laws  already  in  ex- 
istence which  are  concededly  defective  in 
some  of  their  provisions.  The  Pennsylvania 
automobile  act,  which  went  into  effect  Jan- 
uary I,  1906,  is  a  conspicuous  example  of 
glaringly  defective  existing  motor  vehicle 
legislation. 

In  a  recent  opinion  of  the  Attorney  Gen- 


eral's Department  of  Pennsylvania  (sec  Ic 
re  Automobile  Acts,  15  Pcnn.  Dis.  Rep.  831, 
it  was  held  that  Section  12  of  the  automo- 
bile act,  which  provides  that  the  act  shal 
not  apply  "to  any  of  the  motor  vehicles 
which  any  manufacturer  or  vendor  of  an- 
tomobiles  may  have  in  stock  for  sale,  and 
not  for  hire  or  for  his  private  use,"  is  in- 
operative and  futile,  for  the  reason  that  tbt 
provisions  of  the  sections  relating:  to  regi^ 
tration  and  licensing  do  not  apply  to  the 
motor  vehicle  itself,  but  to  the  person  cc- 
gaged  in  operating  the  machine.  This  opin- 
ion is  in  accordance  with  the  theory  upoc 
which  the  Pennsylvania  act  was  framed,  ac 
cording  to  which  the  operator  is  the  only 
subject  of  registration  and  licensing. 

The  opinion  of  the  Attorney  Gen«rra  ^ 
Department  suggests  a  consideration  of  as- 
other  provision  of  the  Pennsylvania  auti 
mobile  act  which  has  hitherto  escaped  d*- 
tice,  in  so  far  as  the  provision  fails  to  carr^ 
out  the  purpose  and  theory  of  the  law.  \V? 
refer  to  Section  4  of  the  act,  which  provide- 
that  "every  ♦  *  *  license  issued  shii 
contain  the  name  of  the  licensee  undr 
which  the  said  vehicle  is  licensed,  together 
with  the  number  of  book  and  page  in  whick 
the  same  is  entered."  Manifestly  this  pr*> 
vision  is  inoperative  and  futile,  if  Section  12 
of  the  act  is  void,  which  is  held  to  be  the 
case  by  the  opinion  of  the  Attorney  Gener 
al's  Department.  It  speaks  of  "the  nuniter 
of  the  license  under  which  the  vehicle  15 
licensed,"  and  according  to  the  Attomn 
General's  opinion  and  the  theory  of  the 
whole  act  the  vehicle  is  not  licensed. 

The  question  naturally  arises,  What  is  tht- 
effect  of  the  invalidity  of  these  provisions  0 : 
the  whole  law?  Whether  or  not  the  in- 
validity of  the  requirement  as  to  what  sha^ 
be  contained  in  the  license  renders  the  li- 
cense itself  void,  unless  there  is  a  compli- 
ance with  the  law  as  written,  may  be  i 
question  of  some  diflficulty.  However,  the  law 
provides  for  one  license  only,  and  prescribes 
the  form  of  that  license ;  and  it  would  seen: 
that  if  the  particular  license  provided  fo: 
fails  in  reference  to  its  legality,  the  whoic 
act,  in  so  far  as  it  requires  the  taking  out 
of  a  license,  fails. 

There  are  several  other  matters  of  minor 
importance  which  upon  dose  reading  ap- 
pear ambiguous.  For  example,  Section  f> 
provides  that  "any  person  using  or  operat 
ing  an  automobile  must  display  tags,**  acii 
that  "every  operator  or  user  of  an  automo- 
bile shall  sound  a  gong  or  other  alarm.' 
under  certain  conditions.  Section  7  pro- 
vides that  "every  person  licensed  must  car 


irch  21,   1906. 


THE   HORSELESS   AGE. 


443 


his   license   with   him   when    using   or 

•ating"  the  automobile. 

iie  particular  phraseology  to  be  noted  is 

containing  the   word   user  or   using. 

statute  not  only  covers  a  person  driv- 
er operating  a  motor  vehicle,  but  spe- 
illy  states  that  users  or  persons  using 
automobile  must  do  certain  things. 
It  the  Legislature  meant  by  this  phrase- 
y  is  not  easy  to  see,  unless  it  wished  to 
ire  persons  riding  in  automobiles  to  see 
tags  arc  carried  and  to  make  them  re- 
sible  for  the  giving  of  alarms  and 
r  matters  which  are  ordinarily  the 
;s  of  the  party  actually  operating  the 
de. 


Spring  Overhauling. 

may  not  be  amiss  to  remind  motorists 
this  time  of  the  year,  when  in  most 
icts  the  roads  are  entirely  unfit  for  mo- 
traveling,  is  a  proper  time  for  having 
car  overhauled  and  painted,  if  neces- 
or  any  changes  made  that  may  be  de- 
L    At  present  the  repair  shops  are  not 
rowded  with  work  as  they  will  be  in  a 
le  of  months,  when  everybody  begins 
ng  again,  and  in  consequence  the  work 
:cly  to  be  done  more  carefully;  besides, 
a  great  satisfaction  to  the  owner  to 
his  machine  in  perfect  trim  when  the 
ng  season  opens,  so  he  need  not  miss 
rides  on  early  pleasant  days, 
to  the  parts  which  should  be  specially 
ded  to   in    such   an  overhauling  it   is 
ly  possible   to   lay   down   any  general 
.    The  bearings  and  all  wearing  parts 
of  course,  most  likely  to  need  atten- 
and  all   such  parts  should  be  tested 
he  wear  or  play  that  has  developed, 
e   is   perhaps   no   part   of  the   car   in 
1  objectionable  play  is  so  likely  to  oc- 
as  in  the   steering  gear,   and   all   the 
of  this  gear  should  be  made  the  ob- 
)f  special  scrutiny.    In  high  grade  cars 
>ints  of  the  steering  gear  are  generally 
hardened,  and  often  the  wear  is  even 
up  automatically  by  cushion  springs, 
lis  does  not  apply  to  the  average  auto- 
ie,  and  if  it  is  found  that  there  is  so 
back-lash  to  the  steering  wheel  that 
•iously  affects  the  control  of  the  car, 
rom  parts  should  be  determined  and 
d  or  renewed. 

addition  to  the  steering  gear,  the 
5  deserve  a  special  examination  at  the 
ning  of  the  season.  It  should  not  only 
Krertained  that  they  are  so  adjusted 
:hey  will  not  drag  when  released,  and 
firmly  when  applied,  but  the  state  of 


their  wear  should  be  determined,  and  if 
they  have  already  been  taken  up  almost  to 
the  limit,  it  is  advisable  to  "have  them  re- 
lined,  or,  if  no  lining  is  used,  to  have  the 
bands  renewed.  There  is  the  more  reason 
for  renewing  or  relining  the  brakes  now, 
even  though  they  may  not  yet  be  completely 
worn  out,  because  if  they  reach  this  stage 
later  in  the  season  when  the  car  is  in  daily 
use,  there  is  always  a  temptation  to  post- 
pone the  repair,  thus  courting  serious  acci- 
dents. 

The  repairs  and  renewals  that  are  most 
needed  will,  of  course,  vary  for  each  in- 
stance, and  if  the  motorist  is  not  competent 
himself  to  decide  what  is  necessary  he 
should  place  the  car  in  the  hands  of  some 
responsible  firm  making  a  specialty  of  auto- 
mobile repair  work,  instructing  them  to  give 
it  a  general  overhauling.  If  he  attends  to 
it  now  there  will  be  fewer  interruptions  in 
the  use  of  his  car  next  summer;  it  may  not 
cost  him  as  much  in  the  end,  and  he  is 
less  likely  to  miss  the  enjoyable  rides  of 
fine  days  in  the  early  spring. 


Taxing  Non-Residents. 

Automobilists  do  not  object  to  a  fair  tax 
upon  their  property,  but  when  the  exaction 
of  revenue  amounts  to  oppression,  as  in  the 
case  of  E.  R.  Thomas,  the  Buffalo  manu- 
facturer, who  is  temporarily  sojourning  at 
Los  Angeles,  it  is  time  for  war.  The  law 
in  this  particular  case  authorizes  a  tax  on 
all  vehicles,  and  the  assessor  determined 
that  all  automobiles  within  the  city,  whether 
owned  by  residents  or  non-residents  tempo- 
rarily sojourning,  were  included  within  the 
terms  of  the  statute.  Accordingly,  a  tax 
was  levied  on  the  cars  of  all  tourists,  and 
Mr.  Thomas  was  assessed  $33.60.  He  paid 
it  under  protest,  and  commenced  proceed- 
ings to  contest  the  assessor's  authority. 

This  case  raises  many  interesting  ques- 
tions. The  ground  on  which  Mr.  Thomas 
objects  to  the  tax  is  that  he  already  pays 
taxes  on  his  cars  at  Buffalo.  Undoubtedly 
the  State  has  authority  to  tax  subjects  with- 
in its  jurisdiction,  including  persons  and 
property,  but  the  doctrine  was  early  estab- 
lished that  the  law  presumes  personal  prop- 
erty to  follow  the  domicile  or  residence  of 
the  owner  for  the  purposes  of  taxation. 
Personal  property  may,  however,  be  taxed 
in  the  jurisdiction  where  it  is  located,  but 
it  must  procure  a  situs  in  that  place,  and 
the  question  on  which  the  California  case 
will  turn  will  be  whether  Mr.  Thomas' 
car  had  obtained  a  situs  in  Los  Angeles. 

The    State    cannot    tax    property    in    the 


process  of  transit  through  its  jurisdiction, 
property  employed  in  interstate  commerce. 
An  automobile  which  starts  from  New 
York  and  travels  West  to  California  cannot 
be  taxed  as  property  by  the  States  through 
which  it  passes.  The  California  case  ulti- 
mately boils  down  to  a  consideration  of 
what  constitutes  transit  Does  the  fact  that 
an  automobile  remains  one  day  in  a  State 
deprive  it  of  the  character  of  being  in  tran- 
sit? How  long  must  it  remain  in  order  to 
secure  a  situs  for  taxation?  Is  an  automo- 
bile in  transit  which  is  temporarily  sojourn- 
ing in  a  State? 

Double  taxation  is  always  to  be  avoided, 
and  the  courts  will  defeat  double  taxation 
if  possible.  In  the  case  under  consideration 
there  is  double  taxation.  Mr.  Thomas  is 
taxed  at  both  Buffalo  and  Los  Angeles  upon 
the  same  property. 

It  would  seem  that  the  tax  assessor  of 
Los  Angeles  had  no  authority  to  assess  au- 
tomobiles which  are  merely  sojourning  in 
that  jurisdiction  under  the  statute  in  ques- 
tion, especially  considering  the  fact  that  the 
statute  does  not  specifically  enumerate  auto- 
mobiles as  taxable  subjects.  In  a  case  de- 
cided in  the  District  of  Columbia  it  was 
held  that  a  statute  which  provided  for  tax- 
ing certain  vehicles  did  not  include  auto- 
mobiles, because  at  the  time  the  law  was 
passed  automobiles  were  not  known  and 
were  not  in  use.  This  case  may  have  some 
bearing  upon  the  authority  of  the  California 
assessment  if  the  law  in  question  was  passed 
prior  to  the  advent  of  the  automobile. 
Whatever  may  be  the  decision  in  reference 
to  the  California  tax  it  would  be  well  to 
consider  remedial  legislation. 

Motorists'  Troubles  in  Jamaica. 

Kingston,  Jamaica. — Automobilists  visit- 
ing this  island  the  past  winter  have  entered 
strong  protests  against  the  high  price 
charged  here  for  gasoline,  resulting  from 
a  duty  of  15  cents  paid  on  every  gallon  im- 
ported, or  nearly  140  per  cent  on  the  orig- 
inal cost.  There  are  also  many  strict  pro- 
visions regarding  the  storage  and  sale  of 
gasoline  which  cause  motorists  no  end  of 
trouble.  On  account  of  the  hilly  roads  a 
great  deal  of  gasoline  is  required.  In  addi- 
tion to  this  tax,  an  import  duty  must  be 
paid  on  each  car  brought  to  the  island,  and 
although  the  owner  can  claim  a  refund  of 
this  when  he  leaves,  many  visitors  are  dis- 
couraged by  this  red  tape  from  bringing 
their  automobiles  here.  Residents  of  Ja- 
maica believe  that  it  would  become  a  strong 
rival  of  Cuba  and  Florida  in  attracting  mo- 
tor car  owners,  if  the  laws  permitted. 
The  Jamaica  Motor  Union  has  been  formed 
to  prevail  upon  the  Government  to  ch?"'*'* 
its  attitude  toward  motorists  and  re^ 
present  strict  laws. 
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Automobiling  in  Cuba. 

By  Harry  B.  Haines. 

(Concluded,) 

The  automobile  has  not  found  its  direct 
commercial  use  in  Cuba  outside  of  these 
lines  as  yet,  except  as  a  mode  of  trans- 
portation for  wealthy  planters  to  and  from 
their  country  estates.  With  the  exception 
of  Dr,  Ernest  Zarra,  a  wealthy  druggist 
and  physician,  who  does  not  use  the  car  in 
his  practice,  there  are  no  physicians*  cars 
in  Havana.  A  number  of  famous  families, 
including  the  Mendozos,  Conills,  Lenays, 
Zarras,  Cabenas  and  others,  have  dis- 
carded their  horses  entirely,  and  now  use 
automobiles  exclusively  for  pleasure  pur- 
poses. Horseless  vehicles  are  growing  in 
public  favor  steadily,  and  there  is  a  great 
market  for  machines.  Havana  is  a  Mecca 
for  automobilists,  as  is  all  Cuba  for  that 
matter,  inasmuch  as  there  are  practically 
no  speed  limits  and  no  obnoxious  laws. 
The  police  sit  and  blink  wisely  when  an 
auto  tears  up  the  Prado  at  40  miles  an 
hour,  despite  the  fact  that  the  law  decrees 
a  speed  of  15  miles  an  hour  in  the  city  of 
Havana. 

The  other  commercial  automobile  propo- 
sition in  Havana  is  that  of  the  Cuba  Motor 
Tally-Ho  Company.  This  concern  has 
three  Mack  Brothers  four  cylinder  water 
cooled  machines,  and  in  the  tourist  season 
discontinues  its  daily  service  between  the 
Hotel  Pasaje,  in  Havana,  and  Guana  jay 
and  Mariel;  also  over  the  route  from  the 
Hotel  Pasaje  to  Guines  via  Jamaica.  C.  E. 
Codd,  manager  of  this  company,  during 
the  tourist  season  keeps  the  rigs  busy  tak- 
ing out  parties  at  10  a.  m.,  2  p.  m.  and  4 
p.  m.  to  see  Havana  and  the  suburbs. 

Others  leave  at  9  a.  m.  and  2  p.  m.  to  see 
the  Vento  Water  Works  and  the  famous 
pineapple  fields,  while  still  another  route  is 
to  the  sugar  plantations  and  mills,  cars  leav- 


Starting  From   Main  Office,  Prado  pA. 


ing  at  8  a.  m,  and  2  p.  m.  The  charge  per 
passenger  for  this  trip  is  $3,  while  $2.50 
and  $1.50,  respectively,  are  charged  for  the 
other  two  rides.  The  cars  are  always  full, 
and  the  proposition  is  a  paying  one.  The 
company's  office  is  on  the  Prado,  and  the 
cars  start  and  end  all  their  trips  there. 
Cars  are  also  rented  to  private  parties  in 
the  evenings.  Regular  trips  are  made  by 
the  rigs  nine  months  in  the  year  in  compe- 
tition with  the  West  Indies  Transportation 
Company's  wagons. 

The  Havana  Automobile  Company  has 
a  small  garage  at  99  San  Lazaro,  where  a 
few  machines  to  be  hired  out  to  private 
parties  are  stored.  The  Cuban  Auto  and 
Machinje  Company,  at  19  Neptuno,  have  a 
Knox  bus  and  two  touring  cars,  which 
are  rented  out  to  private  parties  for  sight 
seeing     purposes.     These     machines     are 


El  Cano,  En  Route  to  Water  Works. 


always  in  demand.  Antonio  Garcia,  a  soc 
of  the  famous  Cuban  General,  is  an  auto 
enthusiast,  and  is  preparing  to  open  a  fash- 
ionable garage  and  to  solicit  the  trade  of  { 
the  wealthy  class  of  the  island.  He  has  d« 
secured  a  location  as  yet 

There  are  a  number  of  other  companie 
planning  to  enter  Havana,  and  there  is  n: 
doubt  that  next  winter  will  see  severi 
more  sightseeing  concerns  running  cars 
there.  The  service  between  inland  towr> 
has  also  proven  profitable  and  is  attractive, 
and  before  long  the  whole  island  will  be 
intersected  with  automobile  "gauguas,"  in- 
stead of  the  present  mule  drawn  ones. 
There  is  also  a  large  future  there  for  th< 
automobile  truck,  that  phase  of  the  situa- 
tion being  almost  entirely  undeveloped. 

There  are  in  and  about  Havana  fuUy  400 
miles  of  excellent  roads,  roads  such  is 
Long  Island  and  New  Jersey  would  be 
proud  to  boast  of,  and  they  are  most  ex- 
cellently kept.  The  supervisors  of  tbe 
highway,  hired  by  the  Government,  are  sta- 
tioned at  intervals  of  2  miles  along  each 
road,  and  it  is  their  duty  to  keep  the  road 
cleaned  the  same  as  the  asphalt  streets  in 
large  cities  are  cleaned.  They  also  keep  the 
gutters  clean  and  report  any  holes  tha: 
may  develop  in  the  road  so  that  they  mai 
be  repaired  at  once.  Cuban  roads  are  ideal 
in  respect  of  cleanliness,  and  they  arc 
surely  well  built  and  generously  wide 
The  Government  keeps  a  force  of  road  re- 
pairers or  camineros  almost  constantly  « 
work  on  these  roads,  which  lead  diroofb 
a  country  of  tropical  richness  which,  ios 
scenic  beauty  and  general  picturesqueness. 
beggars  description.  Although  there  are 
places  in  the  roads  that  are  roug:h,  fully  oo 
per  cent,  of  this  distance  is  in  such  cxcri- 
lent  shape  that  60  miles  an  hour  would  d« 
be  at  all  an  impossible  speed  over  theo. 
and  it  takes  pretty  good  roads  to  admit  of 
that  sort  of  scorching. 

The  run  from  Havana  to  San  Cristobe' 
which     takes     the     automobilist     into    tbe 
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Dvince  of  Pinar  del  Rio,  is  the  longest 
ssible  ride  in  Cuba  at  present.  It  is  60 
les,  or  about  92  kilometres,  and  the 
ids  for  the  entire  distance  are  excel- 
t.  The  road  terminates  abruptly  at  San 
istobel  and  degenerates  into  a  typical 
ban  mud  road,  which  is  impassable  for 
rthing  but  the  huge,  wide  wheeled  carts. 
is  the  intention  of  the  authorities,  how- 
ir,  to  continue  this  road  on  to  the  city 
Pinar  del  Rio,  a  distance  of  about  100 
es  from  Havana.  From  this  point  on  it 
planned  to  construct  a  road  running 
theasterly  to  Bahia  Honda.  Another 
d  is  now  under  course  of  construction, 
h  which  connection  will  be  made,  per- 
ting  the  tourist  to  return  to  Havana  by 

way  of  Cabanas  and  Mariel. 
aking  the  run  to  San  Cristobel  from 
irana,  which  I  had  the  pleasure  of  mak- 
with  Mr.  Bamhart  in  his  Maxwell  car, 
route  from  the  garage  on  Calle  Zulcuta 
)ut  to  the  Prado,  and  thence  out  past 
Mira  Mar  Hotel  and  old  Castle  Morro 
£1  Vedado,  the  swell  residential  section. 
Havana.  This  leads  us  out  over  the 
ous  Malecon  driveway  and  past  the 
lan  asylum,  lepers'  hospital,  Colon  cem- 
y,  and  so  on  to  the  pontoon  bridge  built 
the  American*  troops  in  1898  across 
Alraendares  river.    The  road  itself  was 

built  by  the  Americans  for  a  consid- 
ie  distance.  Crossing  the  stream  the 
[  leads  up  a  short,  steep  hill  and  past 
Camp  Columbia,  where  the  American 
ps  were  quartered  during  the  war.  A 
t  distance  beyond  we  rushed  into  the 
IS  of  Quemados  and  Marianao,  which 
close  together.  Just  outside  of  Mari- 
>  the  road  turns  west  and  winds  down 
ort  and  steep  hill,  with  a  short  turn  at 
bottom,  and  cross  an  old  stone  bridge 
lie  village  of  La  Lisa.  This  is  about 
riles  from  Havana,  and  the  real  beauty 
he  country  may  be  appreciated.     The 


Entrance  Water  Works. 


road  is  a  wide  one,  well  built  and  well 
kept.  Every  two  miles  along  its  route  the 
little  house  of  the  Government  road  care- 
taker may  be  seen,  and  that  official  is  out 
on  the  highway  cleaning  i^  much  the  same 
as  the  asphalt  streets  are  cleaned  in  the 
large  cities,  and  keeping  all  rubbish  and 
refuse  oflF  it.  The  gutters  are  also  kept 
clean  and  free  from  vegetation,  and  as 
soon  as  a  bad  spot  develops  word  is  sent 
to  the  road  commissioner,  who  comes  along 
with  his  gang  of  laborers  and  repairs  the 
place.  This  road  was  built  years  ago  by 
the  Spanish  for  use  as  a  military  highway, 
and  was  well  constructed.  Previous  to  the 
destructive  war  of  1895  the  large  homes  of 
wealthy  planters  lined  it,  but  now  fire 
wrecked  walls  and  partially  devastated 
fields  tell  of  its  former  grandeur.  The 
work  of  Antonio  Maceo  and  the  Spaniards 


Sugar  Plantation  Route. 


was    well    done,    and    none    of    the    great 
houses  have  been  rebuilt. 

There  are,  however,  still  large  iobacco 
plantations,  banana  groves,  pineapple  fields 
and  some  sugar  cane,  although  this  section 
as  a  sugar  raising  one  has  deteriorated  ma- 
terially. 

The  famous  Vuelta  Aba  jo  tobacco  leaf 
is  still  grown  in  this  section.  The  country 
road  is  lined  with  the  huge  but  graceful 
royal  palms  and  other  tropical  foliage.  The 
natives  are  picturesque  and  the  scene  is 
ever  changing.  A  man  dashes  by  on  horse- 
back, several  laborers  carrying  their  ma- 
chetes saunter  past  on  their  way  from  the 
fields,  a  gaugua  with  its  motley  load  of 
passengers  rolls  by,  while  next  a  team  of 
oxen  yoked  together  and  dragging  a  huge 
two  wheeled  cart  come  into  view;  and  so 
it  is  as  one  Speeds  over  the  fine,  hard  and 
smooth  white  road,  a  continuous  panorama 
of  oddity  and  ever  changing  scenes. 

Further  on  along  this  road  the  country 
becomes  roily,  and  we  passed  one  of  the 
famous  Spanish  block  houses.  The  natives 
are  uniformly  respectful,  the  drivers  of  ve- 
hicles of  all  kinds  giving  way  as  soon  as 
the  horn  is  sounded,  while  the  horseman 
takes  to  the  gully  and  the  pedestrian  in 
many  instances  rushes  for  the  field  to  get 
away  from  the  carro  del  diablo,  as  the 
auto  is  called. 

The  trouble  with  the  roads  is  that  they 
are  too  good.  They  invite  and  tempt  the 
autoist  to  speed  and  to  miss  the  beauties 
that  are  oflFered  at  almost  every  foot  of  the 
way.  At  short  intervals  we  rushed  into 
various  small  towns,  all  of  which  are  dupli- 
cates and  have  the  inevitable  public  store, 
public  square,  church  and  a  string  of  one 
story  houses  set  immediately  on  the  edge 
of  the  road,  with  the  open  fields  behind 
them.  The  tavern  loafers  look  up  idly  and 
the  children  hoot  and  shout  the  same  in 
Cuba  as  in  every  other  spot  in  the  world 
at  the  auto's  approach,  or  if  it  stops  cro' 
around  and  try  to  earn  a  few  pennies 
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trying  to  help  or  running  to  carry  "agua"  to 
cool  the  engine. 

From  La  Lisa  to  Guanajay  is  a  15 
mile  run  over  ideal  roads  leading  through 
Arroyo  Arenas,  Punta  Brava,  Hoyo  Col- 
orado and  £1  Caimito,  all  picturesque 
Cuban  villages.  In  the  country  a  knowl- 
edge of  Spanish  is  absolutely  essential  if 
the  automobilist  would  ask  road  directions 
or  get  the  things  to  eat  and  drink  that  he 
desires.  He  will  find  the  charges  reason- 
able and  the  food  and  drink  clean  and 
wholesome  at  any  of  the  places  along  the 
road  that  he  may  care  to  stop  at,  but  he  will 
not,  as  an  ordinary  thing,  find  anyone  who 
talks  any  English,  after  he  is  10  miles 
away  from  Havana. 

Beyond  Guanajay  the  road  enters  "The 
Garden  Spot  of  Cuba"  around  Artemisa. 
This  section  is  remarkably  rich  in  tropical 
growth,  but  further  on  the  country  grows 
slightly  poorer  and  the  palmetto  takes  the 
place  of  the  palma  real.  For  35  miles  the 
road  runs  along  with  scarcely  a  perceptible 
grade. 

Guanajay  is  a  sort  of  a  centre  and  from 
it  roads  strike  off  to  Mariel  and  Cabanas, 
a  distance  of  15  miles  or  so  to  the  north- 
ward. There  are  three  ranges  of  hills  to 
be  crossed,  but  the  roads  are  excellent  and 
the  grades  easy.  There  are  also  two  or 
three  other  short  roads  that  branch  off,  but 
these  are  not  of  any  great  length  or 
importance. 

San  Cristobel,  a  sleepy  old  town,  is 
finally  reached,  and  if  the  car  is  a  high 
powered  one  and  too  many  ox  carts  are 
not  met  with  en  route  the  run  back  to 
Havana  may  be  made  in  record  time. 

In  Cuba  when  a  town  has  side  streets  it 
is  considered  quite  a  place,  and  there  are 
few  of  the  villages  that  aspire  to  this 
dignity.  In  the  winter  months  the  ther- 
mometer ranges  from  80°  to  85**  in  the 
shade,  and  the  native  children  run  about 
the  streets  absolutely  naked,  never  thinking 
of  wearing  clothes  until  they  are  six  or 
eight  years  old.  A  gunny  sack  is  generally 
enough  then  to  meet  their  needs. 

The  roads  seem  to  hold  the  heat  with 
great  intensity  and  the  tourist  must  needs 
watch  his  tires  and  let  the  air  pressure  out 
of  them  as  corwiitions  demand.  It  is  sui- 
cidal to  run  with  tires  that  are  pumped  up 
very  hard,  as  the  heat  expands  the  air  and 
"blow  outs"  follow.  Tire  troubles  are  fre- 
quent and  are  most  annoying.  After  a 
puncture  it  is  useless  to  repair  a  tube  with 
a  cement  patch,  as  this  will  invariably  melt 
off  and  give  trouble,  the  only  method  being 
to  have  the  tube  vulcanized.  Spare  tires 
are  the  most  important  essential  when 
touring. 

The  effect  of  the  heat  of  the  roads  on 
tires  was  demonstrated  to  us  at  Guanajay. 
We  had  stopped  at  the  public  store  there 
and  were  enjoying  a  refreshing  native 
drink,  when  a  large  French  car  dashed 
down  the  road,  and,  as  it  turned  the  corner, 
going  at  about  25  miles  an  hour,  there  was 
a  loud  explosion  and  the  rear  shoe  blew 
out.    The  machine  proved  to  be  a  50  horse 


power  Panhard,  driven  by  Colonel  John 
Jacob  Astor,  who  was  on  his  way  to  San 
Cristobel.  It  took  nearly  an.  hour  for  his 
chauffeur  to  remove  the  old  shoe  and  re- 
place it  with  a  new  one. 

Apart  from  the  San  Christobel  trip  there 
are  a  number  of  other  runs  in  and  about 
Havana  varying  from  10  to  40  miles,  and 
all  over  good  roads.  These  include  trips 
to  Cojimar,  to  Managua,  to  Benjucal  and 
to  G nines.  Each  road  is  picturesque  and 
each  has  its  points  of  special  interest.  The 
Benjucal  road  runs  through  Santiago  delas 
Vegas,  a  small  town  full  of  loudly  yelping 
dogs,  who  do  their  best  to  commit  suicide 
under  the  auto  wheels.  Near  San  Antonio 
de  los  Banos  this  road  branches  off  and 
climbs  the  hill  to  the  mountain,  under 
which  the  remains  of  the  famous  insur- 
gent Antonio  Maceo  lie  buried. 

The  Cojimar  run  is  through  the  suburbs 
of  H|^vana,  where  the  intrenchments 
thrown  up  by  the  Spanish  to  guard  the  city 
against  Maximo  Gomez  and  his  troops  may 
still  be  seen.  It  runs  through  the  town  of 
Gaunabacoa  and  so  on  to  Cojimar,  where 
a  quaint  little  village  is  found  nestling  on 
the  sea  shore,  with  its  typical  and  pictur- 
esque little  Spanish  fort,  with  the  usual 
moat,  watch  tower  and  dungeons. 

The  road  to  Guines  is  unanimously  voted 
the  most  beautiful  of  any  near  Havana,  It 
is  an  old  road  and  the  trees  which  line  its 
sides  have  attained  a  large  growth  and 
spread  their  limbs  in  cooling  shade.  At 
times  their  limbs  interlacing  form  a  green 
tunnel  that  is  a  bower  of  beauty.  Indian 
laurel,  interspersed  with  the  brilliant  royal 
ponciana  and  the  prettily  fringed  blossoms 
of  the  algarroba,  form  a  combination  of 
floral  beauty  and  attractiveness  that  can- 
not be  excelled. 

Altogether  Cuba  is  a  country  of.  lavish 
tropical  beauty.  Her  roads  are  well  built 
and  well  kept  and  she  welcomes  Americans. 
The  only  drawback  is  that  the  Cubans  and 
Spaniards  are  shrewd  business  -men,  and 
from  the  hotelkeepers  to  the  smallest  shop- 
keeper they  all  have  the  one  saying, 
"Americano  mucho  dinero,"  meaning 
"Americans  have  much  money,"  and  they 
at  once  proceed  to  relieve  the  tourist  of 
that  burden.  There  are  two  prices  for 
everything  in  Cuba,  the  American  price, 
which  is  excessive,  and  the  Cuban  price, 
which  is  fair.  If  the  American  dickers  he 
will  get  the  right  price,  but  if  he  pays  what 
is  asked  without  protest  he  will  be  fleeced. 

There  is  no  doubting  the  fact  that  Cuba 
is  a  fine  place  for  automobiling  and  that 
in  the  winters  to  come  many  Americans 
will  avail  themselves  of  the  opportunity 
presented  to  tour  in  that  delightful  climate 
over  the  almost  perfect  roads  found  there. 
The  Cuban  Government  is  not  slow  to  real- 
ize the  advantage  of  the  automobile  and 
will  spend  thousands  of  dollars  in  laying 
out  and  improving  new  roads  for  the  use 
of  the  horseless  vehicles.  That  the  motor 
truck  will  play  an  important  part  in  the 
commercial  development  of  that  hustling 
little  island  goes  without  saying. 


Practical     Demonstration     of    a 
Gasoline  Truck. 

Johnson  &  Johnson,  of  New  Bninsvrci 
N.  J.,  manufacturers  of  surgical  stippl}«- 
were  given  a  demonstration  March  8  ar 
9  of  a  3  ton  gasoline  truck  for  the  trar.- 
portation  of  freight  between  their  plar; 
at  New  Brunswick  and  their  bra-  : 
at  Conshohocken,  Pa.  On  the  mo-r 
ing  of  March  8  the  truck  iw-as  load^ 
at  Conshohocken  with  a  2  ton  load,  zr' 
left  for  New  Brunswick  at  7  o'clock,  am 
ing  there  at  5  p.  m.  The  next  morning  ut 
truck  carted  a  load  of  lumber  of  abo. 
6,000  pounds  from  the  freight  house  to  tb* 
company's  box  plant  in  six  minutes,  thjr- 
minutes  being  required  by  the  horse  trurl. 
to  make  the  same  trip.  After  the  lumber  ».- 
unloaded  the  machine  was  brought  back  r 
the  George  street  yards,  and  was  loack-. 
with  a  freight  car  load  of  shoes  weighx: 
8,000  pounds.  The  time  consumed  in  r 
loading  the  car,  making  the  trip  and  dei  ^ 
ering  the  goods,  was  just  one- fourth  tc-: 
taken  when  the  horse  power  was  used.  I. 
reach  these  yards  a  steep  incline  roust  y 
mounted,  which  the  truck  covered  witt- 
difficulty. 

In  the  afternoon  the  car  was  used  *' 
transport  two  carloads  *of  surreal  insir. 
ments  from  the  plant  of  the  company  to  '3? 
George  street  yards,  each  carload  bee; 
about  IS  tons.  At  6:30  a.  m.  the  day  fol- 
lowing the  truck,  driven  by  an  emplo>*ec  t 
the  automobile  company,  left  New  Bmr- 
wick  with  a  load  of  surgical  supplies  for 
Conshohocken,  60  miles  distant,  where  A 
arrived  at  4:30  p.  m. 

During  the  summer  months  the  Midd> 
sex  Transportation  Company  operate  two 
boats  between  New  Brunswick  and  Nfw 
York,  which  not  only  carry  freight  for  Johr 
son  &  Johnson,  but  also  for  other  merchacr* 
in  New  Bnmswick.  For  delivering  tha 
freight  eight  horse  drawn  trucks  are  usci 
but  if  the  automobile  meets  with  success  it 
will  be  adopted  to  perform  this  work  j 
this  event  a  garage  will  be  erected  on  tb? 
grounds  of  the  company  at  New  Bnua- 
wick,  and  one  at  Conshohocken. 


Electric  Vehicles  for  Estate  Work. 

The  Waverley  branch  of  the  Pope  Motr 
Car  Company  some  time  ago  received  o^ 
ders  from  George  L.  Carnegie,  a  nephew  d* 
Andrew  Carnegie,  for  seven  electric  v^itc'ci 
of  their  different  types,  all  of  special  de« 
sign,  so  far  as  the  body  work  is  concerned 
for  use  at  "Plum  Orchard,**  an  isltnd  oJ 
the  Florida  coast  at  Femandino,  wfaidi  ii 
owned  by  the  Carnegie  family  and  inhale 
ited  exclusively  by  them  and  their  scrrants. 
The  vehicles  include  three  speed  road  waj^ 
ons,  a  twelve  passenger  omnibus  and  eight 
passenger  break,  a  surrey  and  a  combinatiao 
truck  and  passenger  car.  All  of  the  sevw 
machines  are  handsomely  finished  and  fitted 
with  all  the  accessories  Icnown  to  the  aut> 
mobile  trade.  The  truck  passenger  car  ii 
remarkable  for  the  fact  that  its  caxK>py  aad 
seats  can  be  easily  removed,  being  at^cbd 
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to  the  floor  of  the  wagon  by  bolts,  as 
shown  in  the  accompanying  illustration. 
This  vehicle  is  to  be  used  for  the  trans- 
portation of  the  servants  and  baggage,  using 
a  special  body  for  each  purpose.  It  is  fin- 
ished in  Brewster  green  and  presents  a  quite 
attractive    appearance.      The    carrying    ca- 


New  Ideas  in  Garage  Construction. 

We  show  herewith  a  view  of  a  brick 
garage  recently  added  to  the  Locomobile 
plant  at  Bridgeport.  The  building  is  de- 
signed on  original  lines,  and  a  particularly 
novel  point  resides  in  the  doors,  of  which 
there  are  ten  on  each  side.    It  will  be  no- 


ends,  hot  air  taken  from  around  a  steam  coil 
being  forced  into  this  pipe  and  out  through 
the  various  openings.  A  sort  of  mezzanine 
floor  is  located  at  one  end,  with  lockers 
for  the  use  of  chauffeurs,  and  a  staircase 
leading  to  this  floor  is  hinged  so  that  it 
may  be  swung  up  when  out  of  use,  and  thus 
be  out  of  the  way.  The  floor  is  of  con- 
crete, with  eight  pits.  Another  feature  is 
an  enclosed  telephone  booth  in  communica- 
tion with  the  offices. 


Pope-Waverlev   Electric   Estate   Wagon. 


pacity  as  a  truck  is  i  ton,  and  the  loading 
space  12x4  feet  The  wheels  are  of  the 
artillery  type,  shod  with  solid  rubber  tires, 
the  front  ones  being  32x3  and  the  rear  36X 
y/2  inches. 


ticed  that  practically  the  entire  side  of  the 
building  consists  of  doors,  which  when 
lowered  admit  plenty  of  light  and  which 
when  lully  open  form  an  awning.  In  the 
photograph  four  doors  are  shown  in  vari- 


French  Military  Automobile. 

The  French  Minister  of  War,  M.  Etienne, 
recently  witnessed  some  tests  of  a  military 
automobile  built  for  the  Russian  Govern- 
ment by  the  firm  of  Messrs.  Charron,  Gir- 
ardot  &  Voigt.  The  car  contains  a  machine 
gun  provided  with  ammunition  for  firing 
10,000  shots.  The  turret  is  so  contrived 
that  the  machine  gun  can  be  utilized  in 
every  direction.  The  artillerymen  and  the 
driver,  who  can  start  the  motor  from  the 
interior,  are  completely  protected  by  the 
armor  plate.  The  whole  of  the  car,  with 
the  machine  gun,  the  ammunition  and  the 
necessary  supply  of  petroleum  for  a  very 
long  run,  is  encased  in  this  armor  plate, 
the  only  portion  of  the  vehicle  unprotected 
being  the  pneumatic  tires,  which  are  of  a 
special  description.  Moreover,  the  car  al- 
ways contains  spare  wheels  for  use  in  case 
of  need.  The  frame  on  which  this  fortress 
is   built   is   that  of  an   ordinary   40  horse 


The  New  Motor  Mart,  Boston. 

The  new  Motor  Mart  in  Park  square, 
Boston,  is  practically  completed,  and  is 
rapidly  asstmiing  a  businesslike  appearance. 
The  building  is  of  substantial  concrete 
construction,  *and  equipped  with  the  most 
modern  appliances  known  to  the  trade.  It 
is  said  of  this  building  that  its  exhibition 
rooms,  with  its  repair  shops  and  conven- 
ience for  showing  and  handling  the  cars,  is 
not  surpassed  by  any  building  of  its  kind 
in  the  country,  and  when  fully  occupied  its 
tenants'  exhibits  will  compare  quite  favor- 
ably with  some  of  the  smaller  automobile 
shows.  Every  effort  possible  is  being  made 
to  fully  occupy  the  building  before  the  be- 
ginning of  the  coming  Boston  show.  Al- 
ready a  number  of  dealers  have  moved  in, 
and  among  the  representatives  that  are  to 
occupy  the  mart  will  be  found  agents  of  the 
Packard  Motor  Car  Company,  Cadillac 
Motor  Car  Company,  Olds  Motor  Works, 
Grout  Brothers  Automobile  Company, 
Waltham  Manufacturing  Company,  etc. 
Following  is  a  complete  list  of  dealers  in 
Motor  Mart:  Geo.  E.  Curtis,  Robbins 
Brothers,  Angier  Company,  A.  T.  Fuller, 
A.  T.  Stone,  E.  T.  Blake  &  Co.,  Adams  & 
Sutton  Company,  N.  H.  Saunders,  E.  T. 
Kimball  Company,  Abram  Hoffecker, 
Northern  Automobile  Company.  Anderson 
Spark  Company,  C.  H.  Saunders,  A.  T. 
Fuller,  Morgan  &  Wright,  N.  H.  Saunders, 
Crown  Motor  Company,  Pearlstein  & 
Shear. 


Locomobile  Garage  Doors. 


ous  positions — one  had  been  partly  lifted, 
others  are  opened  wider,  and  one  is  open 
as  far  as  it  will  go,  giving  plenty  of  clear- 
ance for  any  touring  car  with  the  top  up. 
The  doors  are  very  easily  moved,  the 
weight  being  balanced,  and  will  stay  in  any 
position  without  locking.  There  are  some 
interesting  features  about  the  inside  of  the 
garage,  one  of  them  being  the  heating  ap- 
paratus, which  consists  of  a  long  pipe  run- 
ning the  full  length  of  the  room  with  open 


power  automobile,  provided  with  extra 
strong  springs.  The  weight  of  the  machine 
ready  for  service,  with  the  artillerymen 
and  driver,  is  about  3,200  kilograms  or 
3  tons  2  cwt.  It  is  capable  of  traveling  on 
a  level  road  at  the  rate  of  40  kilometres, 
or  28  miles  per  hour,  and  can  ascend  hills 
of  almost  all  gradients  not  exceeding  25 
per  cent.  Two  steel  rails  attached  to  the 
side  of  the  car  are,  when  required,  used  to 
enable  vehicles  to  cross  a  ditch  or  trench. 
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ELECTRIC 
IGNlTiON 

^ 

I      Electro-Magnetic  Induction. 

When  a  magnet  is  inserted  into  or  with- 
drawn from  a  coil  (Fig.  i),  an  electro- 
motive force  is  induced  in  the  coil,  and  if 
the  coil  forms  a  closed  circuit,  a  wave  of 
current  is  caused  to  flow  through  it.  The 
electromotive  force  lasts  only  so  long  as  the 
relative  position  of  the  coil  and  the  magnet 
is  changing,  and  its  direction  is  opposite  for 
approach  and  recession.  By  closing  the 
circuit  of  the  coil  through  a  current  indica- 
tor or  galvanometer,  the  current  impulses 
as  the  magnet  is  brought  nearer  to  or  re- 
moved farther  from  the  coil  can  be  directly 
observed.  The  same  effect  can  be  secured 
by  substituting  for  the  magnet  a  coil 
through  which  a  current  from  some  outside 
source,  such  as  a  battery,  is  flowing.  By 
placing  the  two  coils  with  their  axes  coin- 
cident and  approaching  and  separating  al- 
ternately, current  impulses  will  be  generated 
in  the  second  coil,  although  this  coil  has 
absolutely  no  connection,  with  the  other  coil, 
which  receives  its  current  from  an  outside 
source.  This  effect  is  known  as  electro- 
magnetic induction,  and  was  discovered  by 
Faraday  in  183 1. 

When  a  magnet  is  placed  with  its  axis 
coinciding  with  that  of  a  coil,  at  a  slight 
distance  from  the  coil,  some  of  the  lines  of 
force  emanating  from  the  poles  of  the  mag- 
net will  pass  through  the  coil  and  return 
on  the  outside,  thus  looping  the  spires,  turns 
or  convolutions  of  the  coil.  When  the  mag- 
net is  brought  nearer  the  coil  the  number 
of  lines  of  force  passing  through  the  coil 
increases,  and  when  the  magnet  is  moved 
farther  awav  from  the  coil  the  number  of 
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Fig.  I. 

lines  of  force  passing  through  the  coil  de- 
creases. The  total  number  of  lines  of  force 
emanating  from  the  north  pole  and  return- 
ing to  the  south  pole  of  the  magnet  remains 
the  same,  but  as  the  magnet  approaches 
closer  to  the  coil,  an  increased  proportion  of 
the  lines  link  the  convolutions  of  the  coil, 
and  it  is  this  linkinj?  or  cutting  of  magnetic 
lines  of  force  by  electric  conductors  which 
is  the  cause  of  the  phenomenon  of  electro- 
magnetic induction.  Whenever  an  electric 
conductor  moves  in  a  magnetic  field  at  an 


angle  to  the  magnetic  lines  of  force,  so  as 
to  cut  these  lines,  an  electromotive  force  is 
induced  in  the  conductor,  and  if  the  con- 
ductor forms  a  closed  circuit,  a  current  is 
caused  to  flow  in  it.  The  electromotive 
force  induced  depends  upon  the  rate  at 
which  lines  of  force  are  cut.  If  100,000,000 
are  cut  per  second,  the  electromotive  force 
is  one  volt. 

,      SELF   INDUCTION. 

When  a  current  is  flowing  through  a  coil 
of  wire,  a  magnetic  field  is  set  up  in  the 
surrounding  space,  as  has  already  been  ex- 
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plained.  If  now  the  current  is  stopped,  the 
magnetic  field  will,  of  course,  also  cease. 
Now,  the  effect  upon  the  coil  of  the  removal 
of  this  magnetic  field  is  exactly  the  same  as 
if  the  field  had  been  due  to  an  outside  mag- 
net; in  other  words,  an  electric  impulse  is 
induced  in  the  coil  by  the  very  dying  out 
of  the  current  in  it,  and  this  impulse  is  in 
the  same  direction  as  the  current  in  the  coil. 
The  result  is  that  when  the  circuit  is  broken 
to  stop  the  current,  the  decrease  in  the  cur- 
rent adds  momentarily  to  the  electromotive 
force  active  in  the  circuit,  and  a  visible 
spark,  or  even  an  arc,  is  generally  formed  at 
the  break.  This  phenomenon  is  known  as 
self  induction.  Owing  to  the  self  induction 
of  a  circuit,  the  current  in,  it,  therefore, 
tends  to  continue  when  the  circuit  is  broken ; 
but  the  self  induction  also  opposes  the  rise 
of  a  current  when  the  circuit  is  first  made. 
Self  induction  therefore  opposes  any  varia- 
tion in  the  current  flowing  in,  a  circuit,  being 
similar  to  the  property  of  inertia  of  matter, 
which  opposes  any  variation  in  the  motion 
of  a  body. 

MUTUAL   INDUCTION    (FiG.   2). 

Now,  suppose  that  two  coils  are  mounted 
side  by  side,  with  their  axes  coinciding,  one 
being  connected  to  a  source  of  current  and 
the  other  closed  upon  itself.  If  the  coils 
are  very  large  in  diameter  and  relatively 
flat,  approximately  the  same  number  of 
lines  pass  through  both.  If  now  the  cur- 
rent in  the  one  coil  is  stopped,  and  the  mag- 
netic field  in  consequence  ceases,  both  coils 
are  cut  by  the  same  magnetic  lines,  and  the 
same  inductive  effect  is  produced  in  both. 
The  effect  in  the  coil  carrying  the  current 
is,  as  already  explained,  called  self  induc- 
tion, while  that  produced  by  this  coil  on  the 
other  coil  is  called  mutual  induction.  In 
the  latter  case  there  is  a  transference  of 
electric  energy  from  one  coil  to  the  other 


without  there  being  any  conducting  comae 
tion  between  the  two. 

It  was  stated  above  that  the  electromoci^i 
force  induced  in  a  conductor  is  proportoa^ 
to  the  rate  at  which  lines  of  force  arc  a: 
If  the  conductor  is  formed  into  a  coil  oi 
many  turns  and  is  brought  into  a  magneu 
field  in  which  a  certain  number  of  lines  01 
force  pass  through  it,  every  line  is  cut  j 
number  of  times  equal  to  the  number  n 
turns  in  the  coil.  In  order,  therefore,  u 
produce  a  high  electromotive  force  by  dec 
tro-magnetic  induction  we  require,  first  a 
strong  magnetic  field;  second,  a  coil  ol 
many  turns ;  third,  means  for  varying  ot 
number  of  lines  of  force  interlinked  mt 
the  coil  as  rapidly  as  possible. 

In  such  an  arrangement  of  two  coils  :; 
inductive  relation  to  each  other,  the  ox 
which  is  connected  to  the  source  of  currec 
is  called  the  primary  coil,  and  the  otht: 
one  the  secondary.  The  combinatioo  ii 
called  an  iiuluction  coil,  or  a  transfonnc 
It  is  used  in  practice  for  varying  the  clca-c<- 
motive  force  of  a  circuit  If  the  primir. 
coil  consists  of  a  few  turns  of  heavy  w\y 
and  the  secondary  of  numerous  turns  a: 
fine  wire,  the  electromotive  force  induce' 
in  the  secondary  upon  making  or  brcaki: 
the  primary  circuit  is  much  greater  th:- 
the  electromotive  force  of  the  source  d 
current  supplying  the  primary  coil  Oi 
course,  not  all  the  lines  of  force  prodtutd 
by  the  current  in  the  primary  coil  ja." 
through  the  secondary  coil,  and  in  order  % 
reduce  the  leakage  as  much  as  possible  t< 
coils  must  be  placed  close  together.  To 
produce  the  strongest  magnetic  effect  i 
soft  iron  core  must  be  placed  inside  the 
two  coils. 

From  the  foregoing  it  will  be  seen  thi: 
an  electric  current  can  b^  produced  b^ 
mechanically  moving  a  conductor  in  a  mig- 


cuwua^ 


Fig.  3. 

netic  field  in  such  a  direction  as  to  cut  the 
lines  of  force.  When  a  current  is  i^^ 
produced  there  is  a  certain  resistance  » 
the  motion  of  the  conductor.  The  direcise 
of  an  electromotive  force  thus  induced  nu} 
be  found  from  the  following  rule  : 

Extend  the  thumb,  index  finger  and  middle 
finger  in  directions  at  right  angles  to  ead 
other  (see  Fig.  3).  If  the  index  finger  in- 
dicates the  direction  of  the  lines  of  io^^\ 
and  the  thumb  the  direction  of  motion,  thcs 
the  middle  finger  will  indicate  the  direct>ii 
of  the  induced  electromotive  force. 
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MAINTENANCE 

AND  REPAIRS 


le  Things  I  Found  Out  by  Hard 
Experience. 

By  Jesse  W.  Buckman. 
a  home  made  jack. 
will  begin  this  article  by  showing  how 
mple  and  inexpensive  device  can  be 
5  to  keep  the  weight  of  an  automobile 
he  tires  when  not  in  use.  Any  black- 
h   can  make  it  out  of  old  wagon  tires 


Fig.  I. 


THE  HOKMLiat  AQE 

Fig.  2. 


11  table  size  for  the  weight  of  the  car. 
make  a  section  like  Fig.  i,  which  is 
\y  bent  to  shape,  then  another  like  Fig. 
id  weld  the  top  of  piece  2  to  the 
r  side  of  the  central  portion  of  piece  2. 
t  2  must  be  made  long  enough  to  allow 
set  out  from  the  branches  of  piece  i  to 
the  whole  stability.  When  the  rigging 
3ne  it  looks  like  a  three  legged  stool 
•  3).  Of  course,  one  must  see  that  it 
ide  high  enough  to  raise  the  tires  about 
:h   from  the  floor. 

^xt  I  will  explain  how  I  repaired  a 
ing  chain  sprocket  that  was  broken  in 
ts,  the  sprocket  being  3  inches  in  diam- 
First  I  made  a  ring  similar  to  a 
icr  and  drilled  through  it  six  }i  inch 
(  at  equal  distances  apart  I  clamped 
ring  to  the  sprocket,  marked  off  th^* 
;  on  the  sprocket,  drilled  through  the 
Jcet  and  riveted  the  ring  to  it  The 
;ket  is  now  doing  as  good  service  as 

REJUVENATING    DRY    CELLS. 

tcr  making  some  exhaustive  tests  with 
batteries,   I  will  give  the  readers  of 

Horseless  Age  the  benefit  of  these 
Dry    batteries    have    a    very    nasty 

of  giving  out  on  the  road  when  some 
s  25  or  so  miles  from  home,  and  it  was 
ulties  of  this  kind  that  led  the  writer 
lake  the  experiments   referred,  to.    If 

batteries  give  out  on  the  road  take 

screw  driver  and  dig  down  between 


the  carbon  rod  and  the  zinc  shell  to  a  depth 
of  4  or  5  inches,  and  fill  the  holes  with 
water,  or,  still  better,  if  you  are  near  a 
drug  store,  with  muriatic  acid,  of  which 
10  cents*  worth  may  be  purchased.  The 
acid  must  be  handled  carefully,  as  it  is  :• 
poison.  If  acid  is  used  you  will  be  sur- 
prised at  the  result,  for  in  one  half  hour 
you  can  go  on  your  way  rejoicing.  I  have 
taken  an  old  cell  that  had  been  discarded 
six  months  ago,  having  shown  only  3  am- 
peres, and  after  treating  it  as  described 
above  it  tested  20  amperes.  By  filling  the 
cell  with  water  the  amperage  may  be 
brought  up  to  la  and  with  good  cider  vine- 
gar to  about  15. 

TOOL  FOR  TAKING   REAR   AXLE  APART. 

Some  time  ago  I  had  occasion  to  put  in 
a  new  differential  gear  case  in  a  runabout 
and  not  having  two  pipe  wrenches  large 
enough  for  the  purpose,  I  set  about  to  make 
a  tool  to  unscrew  the  outer  case,  each  half 
of  which  had  a  ^  inch  hole  near  the  outer 
edge.  I  made  two  irons,  as  shown  in  the 
sketch,  of  iH^H  inch  stock,  3  feet  long. 
The  portion  A  of  the  iron  is  the  lever  arm 
and  B  is  a  curved  section  so  bent  as  to 
conform  to  the  outline  of  the  case  and  the 
axle.  In  the  latter  portion,  B,  I  punched 
a  5^  inch  hole  and  welded  in  a  piece  of  ^ 
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Fig.  4. 

inch  round  iron  to  project  about  i  inch. 
Then  I  clamped  the  whole  axle  in  a  vise 
and  put  the  irons  on  opposite  sides,  with 
the  pins  in  place  in  the  holes  in  the  case, 
and  I  unscrewed  the  case  without  any 
trouble.  After  repairing  the  differential  I 
reversed  the  irons  and  screwed  the  axle  to- 
gether again  in  the  same  way. 


THE  MOMCLEM  AOC 

Fig.  3. 


Refitting  Steam   Engine  Valves. 

By  Jules  Ouvrier. 
While  it  is  manifestly  not  easy  to  make 
repairs  on  a  modern  four  cylinder  gasoline 
touring  car,  it  is  as  child's  play  compared 
to  working  on  the  steam  car.  In  fact,  there 
is  no  mechanic  of  my  acquaintance  who 
would  not  rather  get  a  "lay-off*  than  be  as- 
signed to  make  repairs  on  one  of  the  crit- 
ters. Therefore,  whenever  I  am  given  a 
steamer  to  work  on  (which  happens  quite 
frequently  of  late).  I  am  not  told  that  I 
"stand  in  with  the  boss."  Of  all  the  beastly 
jobs  I've  done,  the  removal  and  finally  the 
replacing  of  the  asbestos  lagging  of  the  en- 
gines stands  at  the  pinnacle.  I  have  found 
it  to  be  best  to  leave  the  stuff,  off  for  a 
few  days  after  making  repairs,  until  one 
is  absolutely  certain  that  there  is  no  more 
need  to  dissect  the  engine,  for  many  a  time 
a  trifling  alteration  necessitates  its  removal. 
The  particular  car  of  which  I  am  about  to 
speak  suffered  from  leaky  valves  and  a 
consequent  waste  of  steam,  a  malady  prev- 
alent among  steamers,  due  to  high  pressure 
and  inefficient  lubricating  facilities.     After 


removing  the  jacket  and  lagging  and  some 
fifteen  screws,  very  difficult  to  remove,  the 
valve  chest  cover  was  lifted  off.  The  valve 
seat  had  a  groove  worn  in  it  an  eighth  of 
an  inch  deep,  and  several  others  not  so 
deep.  To  remedy  this  was  a  difficult  mat- 
ter; both  cylinders,  high  and  low  pressure, 
are  cast  in  one  piece,  and  the  opening  on 
the  sid4  is  the  only  means  of  reaching  the 
valve  seat  To  do  this  at  the  factory  re- 
quires special  tools. 

After  listening  to  the  remarks  of  brother 
mechanics,  who  were  unanimous  in  saying 
that  it  would  have  to  be  sent  to  the  factory, 
I  started  on  the  job  after  securing  a  good, 
flat  file,  working  by  short  strokes  for  fully 
two  hours.  Then  after  a  short  breathing 
spell,  I  thought  out  a  means  of  finishing  the 
surface  absolutely  true.  I  took  a  piece  of 
one-half  inch  boiler  plate,  a  little  longer 
and  wider  than  the  slide  valve,  and  after 
turning  one  side  of  this  by  the  aid  of  a 
surface  plate  and  red  lead  soon  was  pos- 
sessed of  a  perfectly  smooth  plate.  Now, 
back  to  car  with  plate  and  red  lead.  After 
applying  a  thin  coat  of  red  lead  to  the 
plate,  it  was  carefully  laid  on  the  valve  seat 
and  rubbed  back  and  forth  a  number  of 
times,  thus  marking  the  high  spots.  These 
were  removed  with  a  flat  nose  scraper;  the 
plate  was  again  applied  and  the  high  spots 
touched  up  a  bit;  this  was  done  a  number 
of  times  until  the  entire  surface  was  cov- 
ered with  the  read  lead.  Now,  flour  of 
emery  was  used  with  the  result  that  the  sur- 
face shone  like  that  of  a  lens.  The  valve 
was  faced  off  in  the  lathe,  scraped  and 
ground.  Thus  after  nearly  ten  hours'  work 
the  parts  were  reassembled;  after  every- 
thing was  in  place,  the  valve  was  found  to 
have  over  three-sixteenths  inch  play.  The 
low  pressure  valve  also  had  quite  a  bit  of 
play,  but  the  owner  wanted  to  use  the 
car,  he  and  the  wiseacres  holding  that  the 
steam  pressure  would  keep  them  on  their 
seats.  I  completed  my  work  with  the  ex- 
ception of  the  lagging  and  jacket  The  ex- 
pected happened ;  all  went  well  on  the  level 
and  up  hills  after  once  being  started,  but  if 
stopped  on  a  down  grade,  on  starting  great 
volumes  of  steam  would  rush  through. 
Sometimes,  by  moving  the  link  lever,  things 
would  resume  their  normal  conditions. 

After  a  few  days  of  this,  the  owner  con- 
sented to  run  the  machine  into  the  shop 
and  use  his  leather  dummies  and  the  street 
cars  for  a  few  days  until  I  could  straighten 
matters  o^t.  I  concluded  to  make  two  col- 
lars of  brass  of  sufficient  thickness,  and 
shrink  and  pin  them,  one  on  each  shoulder 
of  the  valve  stem.  These  collars  were  so 
made  that  when  in  place  the  valve  stem 
could  be  easily  revolved,  but  the  collars  ab- 
solutely prevented  any  motion  between  the 
valve  and  its  seat  Now  it  was  of  no  con- 
sequence whether  the  car  was  stopped  on 
a  down  grade  or  not  the  valve  remained 
on  its  seat  After  a  trial  the  owner  con- 
cluded to  have  the  low  pressure  valve 
fixed  in  the  same  way.  The  saving  in  steam 
was  quite  noticeable,  and  no  doubt  paid 
for  the  job  in  a  few  weeks. 
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WEWVEHICIESANDPABTS. 

The  Wayne  Model  F. 

The  Wayne  Automobile  Company,  of 
Detroit,  Mich.,  have  added  to  their  1906 
models  three  new  cars,  known  as  Models 
H,  K  and  F,  making  five  models  in  all. 
The  Model  C  light  tonneau  car  of  last 
year,  with  double  opposed  5^x5  inch  en- 
gine under  the  body  and  single  chain  drive, 
has  been  continued  practically  without 
change,  as  has  also  their  four  cylinder,  24 
horse  power  Model  B. 
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MODEL   F. 

The  50  horse  power  Model  F  is  a  four 
cylinder,  5^/2x5  inch  touring  car  (Fig.  i). 
The  tread  is  standard  and  the  wheel  base  is 
117  inches.  The  change  gear  is  a  three 
speed  and  reverse  sliding  gear.  The  drive 
is  by  shaft  and  bevel  gear  (as  in  all  the 
new  models).  The  tonneau  is  very  roomy, 
having  a  seat  cushion  54  inches  in  width. 
On  the  back  of  the  front  seat  is  an  auxil- 
iary seat,  which  lets  down  and  will  accom- 
modate two  extra  passengers,  making  the 
seating  capacity  of  the  car  seven.  The 
body  is  upholstered  in  red  enameled  leather 
which  is  claimed  not  to  crack,  is  flexible 
and  absolutely  impervious  to  water  from 
either  side.  The  tonneau  doors  are  very 
wide,  hinged  at  the  rear  and  swung  clear 
of  the  metal  fenders.  The  entire  body — 
which  is  slightly  squared  at  the  corners, 
following  carriage  practice — is  of  laminated 
wood,  with  easy  flowing  curves.  The  space 
under  the  rear  seat  may  be  devoted  to  lug- 
gage, as  the  tools  are  carried  in  a  tool  box 
on  the  running  board,  long  enough  to  take 
an  ordinary  pump.  On  the  right  running 
board  is  a  box  for  storage  batteries.  The 
running  boards,  as  usual,  are  brass  edged 
and  covered  with  pyramid  rubber.  The 
supports,  three  to  each,  are  steel  drop 
forgings. 

The  dash  is  of  pressed  steel,  of  graceful 
design,  with  covered  top,  brass  edged  and 
colored  with  baked  enamel  to  match  the 
body.  The  fenders,  which  have  consider- 
able flare,  are  set  close  into  the  frame  on 
the  inside,  and  are  fitted  at  the  outside 
edge  with  a  splash  retaining  flange,  which 
prevents  the  mud   from   glancing  outward 


Fig.  2. — Right  Side  View  Wayne  Fifty    Horse  Power. 


and  on  windy  days  being  blown  into  the 
front  seats.  Each  side  of  the  hood  is  dou- 
ble jointed,  folding  back  on  a  hinge  at  the 
ridge,  and  can  be  entirely  removed  if  de- 
sired. 

FRAME. 

The  frame  is  of  the  prevailing  type  of 
channel  section  pressed  steel,  three-six- 
teenths inch  thick,  4  inches  deep  at  the 
middle  and  tapered  toward  the  ends.  The 
side  members  are  not  offset  or  narrowed 
at  the  front,  and  are  stiffened  by  seven- 
sixteenths  inch  round  section,  tumbuckled 
truss  rods  with  one  strut  near  the  middle. 
There  are  four  cross  members,  with  side 
gusset  plates  at  the  ends — one  at  the  front, 
another  at  the  rear  and  two  which  support 
the  transmission.  The  engine  casing  forms 
the  engine  support,  and  no  sub-frame  is 
used. 

MOTOR    CONSTRUCTION. 

The  cyHnders  are  cast  in  pairs,  with  the 
valves  on  opposite  sides,  and  the  water 
jackets  are  integral.  They  are  bored, 
reamed  and  ground,  and  held  to  the  crank 
case  by  six  studs,  with  single  nuts  at  the 
bottom  and  a  nut  and  lock  nut  at  the  top. 
The  water  jacket  goes  between  the  cylin- 
der bores,  and  completely  surrounds  the 
valves  and  valve  stem  guides. 


Fig.  I. — Fifty  Horse  Power  W.\yne,  Mo[>el  F. 


The  valves  are  mechanical  and  it:-- 
changeable,  and  are  made  of  nickd  jUz 
with  integral  heads.  The  end  of  the  su^ 
is  threaded  and  slotted  to  receive  a  cjc- 
bination  cup  washer  and  nut,  which  scrti 
on  and  has  a  pin  through  its  head  and  ± 
slot  in  the  stem.  This  device  also  servs 
the  purpose  of  adjusting  the  valve  s-xz 
length.  Bronze  screw  plugs  are  screir>4 
into  the  valve  chambers  over  the  valves  .. 
copper  asbestos  gaskets.  A  special  cc^ 
pression  relief  and  priming  cup  are  tr- 
serted  over  the  exhaust  valves  and  the  ig- 
nition plugs  over  the  inlet  valves.  Tbf 
valve  springs  are  barrel  shaped,  being  Ii% 
est  at  the  middle.  The  short  valve  liftMi 
rods  are  of  machinery  steel,  with  the  tusi 
forked  ends  flattened  on  the  sides  to  p.n^ 
vent  turning,  and  carry  hardened  steel  ref- 
ers. They  slide  in  bronze  guides  cut  x* 
to  receive  the  roll  at  the  maximum  In 
The  two  adjoining  guides  are  held  by  : 
bronze  yoke  and  one  nut  on  a  stud,  with  i 
nut  at  the  lower  end,  and  arc  prcvcars; 
from  turning  by  a  dowel  pin.  All  stac- 
projecting  from  the  aluminum  case,  1- 
though  threaded  into  the  case,  are  abf 
provided  with  a  lock  nut  and  steel  washr 
at  the  under  end,  to  take  the  wear  off  t:.t 
threads.  This  is  a  wise  precaution,  as  r' 
stud  subjected  to  alternate  tension  arz 
compression,  and  depending  for  its  fasten- 
ing upon  a  thread  in  aluminum,  will  socdc 
or  later  work  loose,  owing  to  the  fact  ths^ 
the  aluminum  becomes  actually  compresseiS 
or  packed,  leaving  the  thread  large 

The  pistons,  of  gray  cast  iron,  are  re' 
light  in  weight;  they  are  rounded  at  th^ 
upper  edge,  but  flat  on  top,  and  are  aboc 
two  one-thousandths  inch  smaller  than  os 
bore  at  the  bottom,  and  tapered  above  at 
wrist  pin  to  about  seven  one-thousandtb 
inch  smaller  than  the  bore.  They  are  Qttf: 
with  four  rings,  three  above  the  pin  v- 
one  halfway  between  the  pin  and  the  be 
torn.  These  rings  are  eccentric,  being  or^ 
quarter  inch  at  the  thickest  place  and  act 
eighth  inch  at  the  thinnest  step  jointed  i"- 
pinned. 
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e  wrist  pin  is  a  i  inch  hollow,  case 
sned  machinery  steel  pin.  It  is  a 
ed  fit  into  a  reamed  hole,  and  is  fur- 
retained  by  a  set  screw  at  each  end 
ish  the  boss  and  one  wall  of  the  pin, 
1  butting  against  the  inside  wall.  The 
rrews  are  locked  from  backing  out  by 
ig  a  wire  passed  through  a  hole  in  the 

of  each.  The  connecting  rods  are 
drop  forgings  of  I  beam  section  hav- 
i  bronze  sleeve,  unadjustable  bushing 
ed  in  at  the  upper  end,  giving  a  bear- 
f  2 14  inches  between  the  bosses.  The 
r  bearing  is  a  divided  babbitt  box 
^d  by  bronze  and  flanged  at  both  ends, 
cap  is  held  by  two  studs  and  castel- 

nuts. 
e  crank  shaft  is  a  drop  forging  of  40 

carbon  steel,  and  runs  in  three  bear- 
of  similar  construction  to  those  of  the 


Fig.   3. — Cam    Gear   Detail. 


ecting  rod.  These  bearings  are  sup- 
id  from  the  upper  half  of  the  case  by 

studs  with  nuts  at  both  ends.  The 
leel  flange  is  forged  integral  with  the 
:  and  all  the  bearings  are  ground,  the 
ile  one  being  4  inches  long  and  those 
le  ends  45^x1^  inches  diameter.  An 
lole  is  drilled  through  the  shaft  from 
•ear  crank  web  to  the  end  to  supply  oil 
the  bearing  of  the  cone  clutch, 
le  crank  case  is  an  aluminum  casting, 
lower  part,  which  is  simply  an  oil  pan, 
ovided  with  a  partition  at  the  middle  to 
ent  the  two  middle  cylinders  throwing 
much  oil  into  each  other.  Drain  plugs 
•rovided  to  test  the  oil  level  in  the  case, 
upper  half  forms  not  only  the  support- 
arms  but  also  the  complete  dust  pan 
hield.  The  forward  arms  of  I  section 
the  rear  arms  are  channel,  and  an  in- 
il  web  extends  between  them.  These 
>   are    formed  into  a  lip  at  the  outer 

and  rest  on  top  of  the  frame.  The 
cal  surface  at  the  end  of  the  arms 
;  against  a  cast  steel  piece  which  fits 

the  pressed  steel  frame  and  offers  a 
surface.  A  bolt  passes  from  the  inside 
le  arm  through  the  steel  casting  and 
frame.  This  is  clearly  illustrated  in 
sectional  end  view  of  the  engine. 
he  cam  shafts  are  made  of  cold  rolled 
k,  and  are  fitted  with  case  hardened 
s   held   by   straight  pins   with    riveted 


ends.  The  shafts  run  in  three  bronze 
sleeve  bearings,  the  diameter  of  which  is 
large  enough  so  that  the  entire  cam  shaft 
can  be  withdrawn  through  the  opening. 
The  forward  one  of  these  bearings  is 
shown  in  Fig.  3,  which  also  shows  the 
bronze  and  fibre  cam  shaft  gear,  with  the 
fibre  gear  bplted  to  its  back,  which  drives 
a  cast  iron  gear  on  the  special  pump  and 
timer  shaft.  This  shaft  runs  in  bearings 
fitted  into  the  supporting  arms  of  the  crank 
case  on  the  left  side  of  the  engine,  and 
carries  near  its  middle  an  ordinary  bronze 
circulating  gear  pump,  and  at  its  rear  end 
the  timer.  The  crank  shaft  gear  is  of  steel, 
while  the  cam  shaft  gear  is  of  bronze  and 
fibre,  with  ij^  inch  face.  Fig.  6  shows  the 
arrangement  of  the  gears  and  how  the  for- 
ward end  of  the  engine  case  forms  the  two 
to   one  gear  case. 

CARBURETOR. 

The  arrangement  of  the  cast  iron  ex- 
haust pipe  can  be  seen  in  Fig.  6,  and  in 
Fig.  2  are  shown  the  inlet  pipes  of  alu- 
minum and  the  top  of  the  carburetor,  a  sec- 
tional drawing  of  which  is  herewith  shown. 
The  float  is  an  annular  cork  ring,  with  the 
nozzle  centrally  within  it,  while  the  inlet 
into  the  float  chamber  is  at  the  bottom. 
Around  the  nozzle  is  an  aluminum  tube, 
flared  out  at  the  upper  end  into  an  in- 
verted cone,  the  edge  of  which  rests  on  a 
circular  shelf  forming  its  seat.  This  alu- 
minum piece  is  held  down  by  both  its  weight 
and  the  pressure  of  a  light  spring,  and  acts 
as  an  auxiliary  air  inlet  valve,  as  it  raises 
from  its  seat  at  high  speeds  and  allows  air 
to  enter  the  mixture  without  first  having 
passed  over  the  nozzle.  The  gasoline  feeds 
by  gravity  from  a  28  gallon  galvanized  iron 
tank  under  the  front  seat.  This  tank  has 
a  reserve  compartment  holding  about  4 
gallons,  to  be  used  in  case  of  emergency. 


Fig.  4. — Carburetor. 

The  tank  has  two  openings,  and  can  be 
filled  from  either  front  seat. 

The  muffler  is  carried  lengthwise  under 
the  rear  of  the  car.  It  has  a  2  inch  pipe 
leading  into  it,  and  is  fitted  with  four  in- 
terior discs,  each  having  a  i^  inch  hole 
through  the  middle  and  a  ring  of  eight 
three-eighth  inch  holes  around  it.  It  is 
very  "open,"  cannot  be  injured  by  an  ex- 
plosion, and  is  yet  remarkably  quiet. 

The  oiling  is  by  a  McLeod  force  feed 
oiler  (seen  in  Fig.  2),  which  is  supported 
on  a  bracket  from  the  front  crank  case 
arm  and  driven  by  a  coiled  steel  wire  belt 
from  a  pulley  on  the  pump  shaft  The  four 
leads  from  this  oiler  pass  through  sight 
feeds  on  the  dash,  and  then  deliver  into 
the  four  divisions  of  the  crank  case,  after 
which  everythmg  is  taken  care  of  by  splash, 
suitable  pockets  and  oil  grooves  being  cut 
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Fig.  5. — Cross  Section  of  Engine. 


452 

into  the  top  of  the  bearings  and  connecting 
rod  ends. 

WATER    CIRCULATION. 

A  cellular  radiator  and  tank,  somewhat 
after  the  Mercedes  in  form,  fills  the  front 
of  the  hood,  and  is  cooled  by  a  four  blade 
ball  bearing  aluminum  fan  supported  in 
brackets  on  the  back  of  the  radiator  and 
driven  by  a  flat  belt  from  a  pulley  on  the 
exhaust  cam  shaft  This  fan  is  enclosed 
in  a  sheet  metal  casing  soldered  to  the 
back  of  the  radiator,  to  concentrate  the 
draft.  The  pump  forces  the  water  through 
a  Y  shaped  cast  aluminum  pipe  v  into  the 
two  double  water  jackets  at  a  point  in 
the  valve  chambers  of  the  two  middle  cylin- 
ders. Drain  cocks  are  placed  at  the  bot- 
tom of  each  jacket  (Fig.  6).  The  water 
is  led  from  the  top  of  the  cylinders  to  the 
radiator  through  a  cast  aluminum  pipe, 
which  also  supports  fibre  rings  through 
which  the  secondary  wires  pass. 

The  ignition  is  by  jump  spark  from  a 
storage  battery  in  a  box  at  the  front  end 
of  the  running  board,  through  a  quadruple, 
vibrating,  Splitdorf  coil  on  the  dash,  con- 
nected to  the  plugs  over  the  inlet  valves. 
The  timer  is  of  the  Lacoste  type.  The 
secondary  wires  are  of  the  French  rubber 
covered  style,  and  all  run  through  an  insu- 
lating tube  supported  on  the  aluminum  wa- 
ter pipe  on  top  of  the  engine.  The  battery 
and  tool  boxes  on  the  running  boards  are 
of  metal  and  wood  lined,  and  are  guaran- 
teed to  be  water  tight 

CLUTCH. 

The  122  pounds  flywheel  is  bolted  to  its 
flange  by  six  through  bolts  and  hollowed 
out  to  receive  the  clutch,  which  is  of  the 
inverted  leather  faced  cone  type.  Fig.  6 
shows  the  section  of  the  clutch  which  car- 
ries inside  its  spring  and  a  ball  thrust 
bearing,  which  is  in  use,  however,  only 
when  the  clutch  is  released.  The  shape  of 
the  inside  of  the  flywheel  is  such  that  cas- 
tor oil  may  be  poured  in 
and  acts  as  a  bath  for  the 
leather  facing,  when  oil  is 
necessary.  The  bearing  of 
the  cone  clutch  is  a  bronze 
sleeve  on  the  stub  end  of 
the  engine  shaft;  and,  as 
before  stated,   this  is  oiled 
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Fig.  7. — Wayne  Transmission. 


by  the  crank  case  splash  through  a 
hole  in  the  rear  end  of  the  shaft  The 
clutch  is  operated  by  the  usual  ring  of 
bronze,  provided  with  fibre  washers  on 
each  side  of  a  grease  cup  and  with  two 
trunnions.  These  are  engaged  by  two  arms 
rigidly  fastened  to  a  transverse  shaft 
which  is  supported  and  rotates  in  a  sleeve 
or  bearing  formed  by  a  prolongation  of  the 
under  side  of  the  transmission  case.  This 
shaft  is  rotated  by  the  usual  foot  lever. 

TRANSMISSION. 

Fig.  7  shows  a  plan  view  of  the  trans- 
mission resting  in  the  lower  half  of  its 
aluminum  case,  which  is  supported  from 
the  two  channel  section  pressed  steel  cross 
members  of  the  frame  by  four  large 
through  bolts.  Both  shafts,  of  case  har- 
dened machinery  steel,  run  in  Hess-Bright 
bearings,  a  double  bearing  being  used  at 
the  forward  end  near  the  universal  joint 
connecting  the  dutch  and  transmission. 
This  joint  is  packed  in  grease  and  covered 
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with  leather.  All  the  gears  are  of  spcceLj 
treated  chrome-nickel  steel  and  run  in  n 
oil  bath.  The  photo  shows  the  trangrr.- 
sion  gears  in  the  direct  drive  position  - 
which  position  the  lay  shaft  is  rotitn^ 
idly.  The  next  engagement,  by  moving :? 
sliding  gear  pair  on  the  squared  shaft  n 
the  left,  gives  the  intermediate  speed,  aid 
moving  it  still  further  to  the  left  gives  d)f 
low,  and  to  the  extreme  left  through  thf 
idler  the  reverse  speed.  Dust  and  oil  capi 
are  fitted  at  the  shaft  ends  to  prevent  leak- 
age. On  top  of  the  case  is  bolted  an  ala 
minum  box  or  guide  in  which  the  gear  skifi 
ing  rod  slides.  This  rod  has  groove 
around  it  for  each  speed.  At  the  rear  d 
of  the  guide  box  is  a  vertical  plug  held  by 
a  nut  at  the  top.  The  lower  end  of  ibi 
plug  acts  as  a  guide  to  a  small  aH:^i 
spring,  which  presses  downward  on  a  thrtt- 
eighth  inch  tool  steel  ball,  which  drops  int 
the  shifting  rod  grooves  and  locks  dK 
gears  in  position,  but  is  yet  readily  poUtt 
out  at  any  time. 

The  drive  is  throogii  s 
shaft  fitted  with  Spicer  uni- 
versal joints,  the  forward 
one  being  telescoping  zri 
provided  with  a  steel  dmn 
upon  which  a  belting  facei 
double  acting  steel  toe 
contracts.      This    brakf   u 
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Fig.  6. — Side  Sectional  Elevation  of  Model  F  Wayne  Engine  and  Clutch. 
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ted  by  the  right  foot  pedal  and  is  in- 
ident  of  the  clutch,  which  is  operated 
le  left  foot  pedal.  Steel  drums  are 
1  to  the  rear  wheels,  through  the 
s  and  hub  plates,  and  are  acted 
5t  by  an  expanding  bronze  band  (Fig. 
vhich  is  held  out  of  contact  by  springs 
not  in  use.  This  constitutes  the 
fency  brake,  is  interconnected  with 
lutch,  and  is  controlled  by  the  usual 
ever. 

STEERING   CX)LUMN    AND   GEAR. 

!  Spark  and  throttle  control  levers  are 
I  on  a  stationary  sector  on  top  of  the 
ng  wheel,  and  operate  through  the 
V  column  by  rod  and  sleeve  through 
gears  to  rotate  a  small  vertical  shaft 
g  secured  to  its  upper  end  two  arms 
cted  by  rods  to  the  carburetor  and 
The  steering  gear  is  of  the  nut  and 
type.  Neither  member  is  hardened, 
1  order  to  secure  rapid  action  and  the 
lock  feature,  the  screw  is  cut  with  a 
jple  square  thread.  This  gearing  is 
strongly  supported,  and  connects  to 
ght  steering  knuckle  of  the  reversed 
t  type  by  the  usual  drag  link,  fitted 
ball  joints  and  springs  to  relieve  the 
shocks  on  the  gearing  and  take  up 
notion.  The  joints  are  encased  in 
t  bags  of  leather. 

AXLES    AND    SPRINGS. 

J  front  axle  is  one  of  the  few  nickel 
Jrop  forgings  of  I  section  made  all  in 
iece.  The  steering  knuckles  are  also 
forgings.  The  front  wheels  run  on 
quarter  and  five-eighth  inch  balls,  and 
rear  wheels  on  seven-eighths  and 
1- sixteenths  inch  balls.  The  rear  axle, 
3wn  in  Fig.  10,  is  of  the  floating  type, 
lall  bearing  throughout.  The  floating 
drives  the  wheels  by  means  of  dog 
les  on  the  squared  ends,  which  inter- 
with    lugs  on   the  wheel   hubs.     The 


Fig.  9. — Plan  of  Wayne  Model  F   Chassis. 


casing  is  of  steel  tubing,  and  the  differen- 
tial housing  is  of  cast  steel.  The  axle  is 
well  trussed.  The  short  bevel  pinion  shaft 
is  supported  at  each  end  by  a  ball  bearing, 
and  the  pinion  has  i^  inch  face  and  is  5 
pitch,  which  gives  a  very  strong  tooth. 
The  differential  is  of  the  four  bevel  gear 
type.  A  large  torsion  rod  of  steel  tubing 
with  solid  ends  brazed  in  is  fastened  to  one 
of  the  channel  steel  cross  members  of  the 
frame  on  a  bolt,  between  heavy  coiled 
springs. 

Both  front  and  rear  springs  are  semi- 
elliptic  and  very  large.  The  rear  springs 
are  60  inches  long,  2  inches  wide,  and  have 
eight  leaves.  They  are  shackled  at  the 
rear  end  to  a  Mercedes  type  of  hanger, 
which  is  a  steel  forging.  The  front  springs 
are  40  inches  long,  2  inches  wide  and  have 
six  leaves.  They  are  under  the  frame,  and 
the  axle  is  fastened  to  them  2  inches  for- 
ward of  the  centre.  Four  leaves  of  each 
spring  are  clipped  together.  The  long,  flat 
rear  spring  makes  the  car  very  easy  riding. 


I.  M.  C.  Change  Speed  Qear. 

The  Inventors  Manufacturing  Company, 
of  Boston,  have  lately  placed  upon  the  mar- 
ket a  three  speed  and  reverse  change  speed 
gear  of  the  sliding  key  t>'pe,  applicable  to 
shaft  driven  cars  up  to  20  horse  power. 
The  entire  device  is  enclosed  in  an  oil  tight 
bronze  case,  the  upper  half  of  which  is 
readily  rcmovahlc  to  allow  for  inspect  ion. 
The  engtne  shaft,  carrying  the  fixed  gears, 
b   al>ovej   and   the   shaft  carrying   the   free 


gears  is  below,  thus  allowing  the  use  of  a 
propeller  shaft  onJy  slightly  inclined  from 
the  horizontal.  All  gears  are  of  machine 
steel,  of  8  pitch,  and  the  shaft  bearings  are 
of  bearing  bronze.  The  special  novelty  of 
the  device  consists  in  the  method  adopted 
for  locking,  at  will,  to  the  shaft,  the  gears 
on  the  lower  shaft,  which,  unless  locked 
thereto,  run  idly  upon  it  in  constant  mesh 
with  th^ir  mates  on  the  engine  shaft.  The 
hardened  steel  sliding  key,  which  is  moved 
by  a  lever  at  the  side  of  the  operator,  slides 
in  a  keyway  cut  in  the  side  of  the  solid 
tool  steel  gear  shaft.  A  single  recess  with 
curved  approaches  is  cut  in  the  face  of  this 
key.  To  the  face  of  the  hub  of  each  of  the 
gears  on  this  shaft  is  affixed  a  square  faced 
dog  or  pawl,  so  pivoted  that  its  engaging 
end  is  capable  of  a  movement  toward  or 
from  the  shaft.  A  spring  presses  the  pawl 
against  the  shaft. 

So  long  as  the  sliding  key  is  in  such  a 
position  that  the  recess  in  it  does  not  coin- 
cide with  one  of  these  pawls,  all  gears  turn 
idly  upon  the  shaft,  and  no  power  is  trans- 
mitted to  the  propeller  shaft.  When,  how- 
ever, the  recess  in  the  key  is  so  placed  that 
it  coincide:^  in  position  with  one  of  the 
pawH  the  latter  drops  into  it  and,  engaging 
its  tlat  head  against  the  straight  side  wa!l 
of  the  recess  in  the  key.  makes  the  par- 
ticular gear  to  which  it  is  attached  fast  to 
the  shaft,  which  is  thus  driven,  while  the 


Fig.  8. — Bevel  Gear  Driven   Rear  Axle  and  Hub  Brake. 
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other  gears  on  the  driven  shaft  remain  idle. 
The  curved  approach  end  surfaces  of  the 
recess  allow  the  pawl  to  be  pushed  out  of 
engagement  by  a  motion  in  either  direction, 
upon  the  part  of  the  sliding  key.  In  this 
gear  there  is  no  sliding  of  gear  faces  into 
mesh,  and  thus  no  likelihood  of  the  defor- 
mation or  chipping  of  the  teeth. 

This  company  also  makes  a  two  speed 
and  reverse  gear,  of  the  planetary  type,  for 
light  runabouts,  in  which  the  pawl  and  re- 
cess idea  is  substituted  for  the  locking 
clutch,  which  is  generally  required  for  se- 
curing the  direct  drive.  Two  bands,  acting 
upon  the  casing,  throw  in,  respectively,  the 
reverse  and  the  low  speed. 


Leavitt's  Siren  Horn. 

The  Leavitt  Siren  Horn. 

The  Uncas  Specialty  Company,  of  Nor- 
wich, Conn.,  makers  of  the  Leavitt  ignition 
specialties,  have  recently  brought  out  a  line 
of  manually  driven  and  power  operated 
siren  horns  adapted  for  automobile  and  boat 
signals.  Reference  to  the  illustration  will 
make  clear  the  principle  of  the  device.  The 
small  end  of  the  finely  spun  brass  horn  is 
fitted  into  a  stationary  cylindrical  aluminum 
shell,  the  cylindrical  surface  of  which  is 
perforated  at  regular  intervals  with  rec- 
tangular orifices.  Within  this  aluminum  shell 
runs  on  adjustable  ball  bearings  a  closely 
fitting  fanlike  element,  with  vanes  so  ar- 
ranged as  to  act  as  a  centrifugal  suction  fan 
drawing  air  through  the  horn.  The  revolv- 
ing element  carries  perforations  which  reg- 
ister with  those  in  the  stationary  shell. 
When  the  former  is  in  rotation  the  effect 
is  to  draw  a  current  of  air  through  the 
horn,  which  is  allowed  to  escape  whenever 
the  holes  in  the  two  parts  register,  thus 
producing  a  series  of  sharp  puffs,  and  is 
suddenly  cut  off  when  the  holes  in  the  mov- 
ing part  pass  under  the  closed  portions  of 
the  stationary  cylinder.  As  the  speed  of 
rotation  is  gradually  increased  a  tone  of 
low  definite  pitch  is,  soon  produced  which, 
as  the  speed  increases,  rises  to  a  shriek  of 
very  characteristic  quality  and  of  very  great 
volume,  owing  to  the  energetic  character  of 
the   air    disturbance    produced.     The   horn 
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acts  as  a  resonator  and  directs  the  propaga- 
tion of  the  sound  waves,  which  are  exceed- 
ingly penetrating  and  far  reaching.  As  no 
reed  or  other  delicate  device,  capable  of 
being  dampened  by  accumulated  dust,  is 
employed,  the  device  should  prove  very  re- 
liable. When  operated  by  a  hand  crank  the 
siren  is  mounted  upon  a  frame,  which  may 
be  clamped  in  any  desired  position.  Upon 
this  frame  is  carried  the  double  spur  gear- 
ing, which  gives  an  exceedingly  large  speed 
multiplying  effect  A  fibre  intermediate 
gear  is  used  to  eliminate  any  mechanical 
noise. 

As  designed  for  use  upon  gasoline  auto- 
mobiles, the  siren  is  operated  by  a  flexible 
shaft  and  friction  pulley,  which  is  brought 
into  contact  with  the  engine  flywheel  by 
means  of  a  pedal.  The  siren  and  horn  may 
be  placed  in  any  desired  position  upon  the 
car.  Any  sound  from  a  low  horn  to  an  ear 
piercing  shriek,  audible  for  miles,  can  be 
produced  at  will  by  a  more  or  less  forcible 
and  continued  pressure  of  the  pedal. 


The  Menns  Carburetor. 

Among  the  novelties  exhibited  at  the 
Boston  Show  is  the  new  Menns  carburetor, 
manufactured  by  the  Boston  Mechanical 
Company,  of  Boston,  Mass.  This  car- 
buretor is  made  of  brass  and  aluminum, 
and  has  throttle  connections  with  either 
vertical  or  horizontal  inlet  It  is  con- 
trolled with  a  single  lever  and  is  said  to 
be  so  constructed  that  at  all  engine  speeds 
it  supplies  automatically  the  exact  quan- 
tity and  quality  of  mixture  of  air  and  gaso- 
line required.  The  automatic  air  feed 
valve  is  connected  with  a  piston  in  a  dash- 
pot  containing  gasoline,  which  prevents 
jerking  of  the  valve  and  thus  avoids  all 
unnecessary  noise.  The  spray  nozzle  is 
placed  in  the  centre  of  the  mixing  chamber 
and  the  air  is  filtered  once  and  the  gasoline 
twice  before  reaching  the  mixing  chamber. 
This  mixing  chamber  is  drained  automati- 
cally and  provision  is  made  for  draining 
each  tank.  The  carburetor  is  simple  in  its 
construction  and  it  requires  only  the  re- 
moval of  a  few  screws  to  take  the  entire 
device  apart.    There  are  no  rapidly  moving 


Vestal  Shock  Absorber. 


parts  and  it  is  claimed  that  it  is  alm<»t  ir 
possible  for  the  various  parts  to  get  f*J 
of  order. 

Referring  to  the  illustration,  N  sbc»i 
the  connection  for  the  intake  pipe  of  tn? 
motor  and  O  is  the  gasoline  inlet  frcsn  xi*^ 
tank,  the  gasoline  passing  through  t> 
spraying  nozzle  F.  A  is  the  air  chamtT- 
the  air  passing  through  the  compensatxg 
air  valve  E  into  the  opening  between  li* 
two  chambers  P,  then  into  the  miisj 
chamber  G.  B,  C  and  D  show  the  air  val  t 
adjusting  nuts,  air  valve  spring  and  rr 
valve  spring  support,  respectively.  H  is  t^ 
throttle,  I  the  dash  pot,  K  the  float  cham- 
ber, and  J  are  the  floats.  L  is  the  ixtct 
valve  and  the  chambers  are  drained  by  *^ 
drain  cock  M. 
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Menns  Carburetor. 


The   Vestal    Friction    Band    Shock 
Absorber. 

This  device,  made  by  the  Vestal  Shod 
Absorber  Company,  of  5917  Baum  stre^ 
Pittsburg,  consists  of  a  drum  secured  t 
the  side  member  of  the  frame  by  two  bd-i 
On  the  outside  of  and  encircling  the  dns 
is  a  split  ring,  and  between  the  face  of  6: 
drum  and  the  face  or  inside  of  the  ring  a 
a  friction  lining  of  leather.  The  tensj'X 
on  the  friction  surfaces  is  maintained  k: 
means  of  a  bolt  which  holds  the  ends  d 
the  friction  ring  together.  Adjustment  car 
be  made  instantly.  The  friction  arm  .1 
connected  to  the  spring  clip  by  a  link,  i: 
which  are  placed  two  balancing  spring 
This  allows  a  movement  of  2  inches  be- 
tween the  spring  and  frame  before  tlf 
friction  sets  in  to  check  the  compression  c: 
rebound.  This  entirely  overcomes  i^ 
"deadening**  of  the  springs  imder  light  loai 
or  when  passing  over  small  obstades. 
When  surmounting  an  obstacle  the  spnn? 
of  the  vehicle  starts  upward,  and  instca^^ 
of  acting  on  the  friction  immediately,  com- 
presses the  lower  balance  spring  upwarl 
against  the  collar  of  the  plunger.  WT^s 
this  spring  has  been  compressed  its  tV-I 
limit  the  bottom  of  the  pltmger  strikes  a 
cushion  at  the  bottom,  and  the  friction  be^ 
gins  to  check  the  upward  movement  \\'he? 
the  spring  starts  on  the  rebound,  the  oppt* 
balance  spring  is  compressed  doMmwiri 
against   the   top   of   the  collar   until   it  l> 
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ompressed;  then  the  friction  sets  in. 
looth  roads  the  friction  serves  as  a 
f  checking  force,  becoming  active 
hen  the  movement  between  the  axle 
ame  goes   beyond   a    predetermined 


ssell  Tire  and  Packing  Case. 

Rus^^ell  tire  and  packing  case  is  a 
r  placed  on  the  market  by  H.  J.  Rus- 
orcester,  Mass.  It  is  made  of  wood, 
back  and  front;  top  and  sides  one 
ece,  the  outside  painted  to  match  the 
nside  the  tire  in  the  case  is  a  round 
e  packing  box  for  clothing  lined  with 
revered  w^ith  leatherette  and  finished 
rass  trimmings.  This  box  is  24  inch- 
)  and  22  inches  in  diameter.  In  case 
es  not  wish  to  carry  a  clothing  case  a 
ized  iron  box  of  the  same  size  is  fur- 
for  ice  and  refreshments.  This  is 
id  with  a  drip  tube  to  the  ground, 
riangular  spaces  under  the  tire  give 
or  tools,  oil,  overalls,  etc. 


The  "Invincible"  Timer. 

ew  timer,  of  which  a  cut  is  shown 
th,  is  being  marketed  by  C.  F.  Ful- 
15  Sycamore  street,  Plainfield,  N.  J. 
isulating  material  used  is  hard  rub- 
id  the  contacts  are  of  the  snap-off 
id  made  of  tool  steel.  The  device  is 
:tely  enclosed,  and  special  importance 
red  upon  the  long  double  bearings, 
are  said  to  make  wabbling,  due  to 
entirely  impossible.  The  timer  is 
for  engines  with  any  number  of 
:rs  up  to  six. 


The  Oieo  Spark  Plugs. 

Oleo  spark  plugs,  manufactured  in 
',  are  now  being  placed  upon  the 
:an  market*  by  the  Viqueot  Company, 
d  217  West  Forty-eighth  street,  New 
:ity.    They  are  made  in  two  types  dif- 

somewhat  in  size,  the  smaller  one 
intended  for  battery  and  the  larger 
gneto  ignition.    As  will  be  seen  from 


the  cuts,  the  two  types  are  of  rather  differ- 
ent construction.  The  battery  plug  consists 
of  a  nickeled  steel  outer  shell  into  which  a 
single  porcelain  insulator  is  clamped  by 
means  of  a  brass  screw  bushing,  with  the 
usual  asbestos  gaskets.  The  central  ter- 
minal is  cemented  into  procclain.  The  spark 
terminals  are  formed  by  wires  pressed  into 
the  outer  shell  and  the  central  terminal  re- 
spectively. 

The  magneto   spark  plug  consists   of  a 
brass  shell   into  which  the  inner  porcelain 


Oleo  Battery  Plug. 

insulator  is 
clamped  in  the 
usual  manner. 
The  outer  end  of 
this  porcelain  is 
protected  against 
sudden  tempera- 
ture changes  by  a 
second,  cup  shaped 
porcelain,  which 
is  held  in  the  manner  shown  in  the  cut. 
The  inner  end  of  the  ceritral  terminal  is 
formed  with  a  head,  which  is  surrounded 
by  a  sheet  metal  disc,  with  a  triangular 
opening  forming  a  triple  spark  gap.  The 
disc  is  riveted  into  a  recess  in  the  end  of 
the  outer  shell.  The  binding  terminals 
are  of  unusual  design. 
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Oleo  Magneto  Plug. 


The  Invincible  Timer. 


The  Index  Funnel. 

W.  T.  Taliaferro,  of  258  Broadway,  New 
York  city,  has  invented  a  new  funnel  which 
shows  automatically  with  certainty  when  a 
gasoline  tank,  etc.,  on  which  it  is  used,  is 
full.  It  is  made  of  sheet  copper,  thus  pre- 
venting corrosion,  and  the  construction  is 
very  simple  and  durable.  The  shape  is  odd 
but  convenient,  as  the  funnel  will  adjust 
itself  for  any  opening,  no  matter  where 
located.  A  splash  guard  near  the  top  pre- 
vents any  slopping  over,  should  the  gasoline 
be  poured  in  too  quickly,  and  the  sieve 
just  above  the  neck  prevents  any  foreign 


The  Index  Funnel. 

matter  entering  the  tank.  In  a  long  glass 
tube  on  the  front,  visible  from  the  outside, 
is  a  metallic  float,  which  is  raised  as  the 
liquid  in  the  filled  tank  enters  the  tube,  thus 
giving  warning  that  the  tank  is  nearing  its 
overflow  point.  The  funnjels  may  be  had  in 
different  sizes  suitable  for  various  purposes. 


Trade  Literature  Received. 

Lavalette  &  Co.,  Paris. — Two  booklets  containing 
instructions  for  the  proper  working  of  the  Eise- 
mann  high  tension  magneto;  also  a  description  of 
this  magneto. 

H.  H.  Franklin  Manufacturing  Company,  Syra- 
cuse, N.  Y. — Booklet,  "Six  Cylinders,"  describing 
their  six  cylinder  touring  car.  Type  H. 

Pearl  Manufacturing  Company,  Buffalo,  N.  Y. — 
Booklet  and  two  folders  describing  the  Dietz  high 
pressure   automatic   lubricator. 

Dow  Portable  Electric  Company,  Braintree, 
Mass. — Catalogue  of  the  Dow  ignition  equip- 
ments, 63  pages. 

Acme  Motor  Car  Company,  Reading,  Pa. — 
Folder  showing  Acme  1906  models.  Types  XIV  and 
XV. 

Welch  Motor  Car  Company,  Detroit  and  Pon- 
tiac,  Mich. — Booklet  entitled  "Reasons,"  describ- 
ing their  1906  models. 

H.  J.  Russell,  Worcester,  Mass. — Circular  de- 
scribing the   Russell   tire  and  packing  case. 

De  La  Vergne  Machine  Company,  foot  of  East 
Thirteenth  street,  New  York  City. — Booklet  de- 
scribing the  Koerting  two  cycle,  double  acting  gas 
engine. 

Baldwin  Chain  and  Manufacturing  Company, 
Worcester,  Mass. — Booklet  describing  the  Bald- 
win   spring    recoil    check. 

Oil  Tempering  Spring  Company,  Chicopee 
Falls,  Mass. — Booklet  describing  the  "Napoleon" 
counteracting  auto  spring. 

John  Sinnott,  234  South  Front  street,  Phila- 
delphia, Pa. — Circular  describing  the  Sinnott 
shock   absorbing   spring  wheel. 

National  Brake  and  Clutch  Company,  Boston, 
Mass. — Booklet  describing  the  Autocar  Company's 
clutch   used   with  cork  inserts. 

Edward  S.  Clark,  272  Frecport  street,  Boston, 
Mass. — Booklet  descriptive  of  the  Clark  steam 
car. 

Kilgore  Automobile  Air  Cushion  Company. — 
Illustrated   circular   of   the   Kilgore   air   cushion. 

The  A.  W.  Harris  Oil  Company,  Providence, 
R.  I. — Booklet  describing  their  petroleum  lubri- 
cating oils. 

The  Melrose  Automobile  Company,  Melrose, 
Mass. — "The  National  Kerosene  Burner  for  Au- 
tomobiles," booklet  setting  forth  the  advantages 
of   using  kerosene   instead   of  gasoline. 

H.      H.      Franklin      Manufacturing      Corapan" 
Syracuse,   N.   Y. — Booklet  describing  the   Fran' 
auxiliary  exhaust. 
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CONNVNICATIONS 


To  Prevent  Rusting  of  Rims. 

Editor  Horseless  Age: 

Regarding  "Enquirer's"  desire  for  infor- 
mation concerning  rust  preventives  for 
rims,  I  should  like  to  tell  of  my  experience 
with  red  lead.  A  year  ago,  when  I  laid 
up  our  car,  I  found  that  the  rims  had  be- 
come badly  rusted.  I  had  never  heard  of 
what  is  the  proper  treatment  for  such 
cases,  so  determined  to  experiment  "on 
my  own  hook."  I  mixed  the  red  lead 
with  enough  boiled  linseed  oil  to  give  it 
body,  and  then  thinned  with  turpentine. 
After  having  carefully  sandpapered  the 
rims  smooth,  I  applied  the  lead  with  a  soft 
brush  and  allowed  it  to  become  thoroughly 
hard.    Then  I  gave  them  a  second  coat. 

The  other  day,  when,  changing  a  shoe,  I 
had  occasion  to  examine  the  condition  of 
the  rim,  and  I  was  agreeably  surprised  to 
find  it  in  splendid  shape.  Neither  was  it 
rusty,  nor  had  a  particle  of  lead  stuck  to 
the  shoe  or  tube.  Now,  I  don't  know  how 
this  works  on  Fisk  rims,  but  I  consider  it 
a  good  wrinkle  for  clinchers. 

Nat  S.  Seeley. 


Reply  to  "Kicker." 

Editor  Horseless  Age: 

My  letter  in  your  last  issue  was  not  really 
expected  to  convince  "Kicker"  of  the  error 
of  his  position.  People  afflicted  as  he  is  are 
born  so,  and  generally  incurable. 

In  his  first  article  "Kicker"  used  some 
very  strong  language  against  the  steam  car. 
I  took  up  his  points  separately  and  dis- 
cussed them  fairly  and  openly.  Instead  of 
meeting  me  in  the  same  manner  and  giv- 
ing his  reasons  for  his  position  he  contents 
himself  with  the  statement  that  his  crowd 
is  bigger  than  mine  anyway,  with  the  addi- 
tion of  a  few  undoubtedly  brilliant  personal- 
ities, spit  out  in  a  lapdog  sort  of  a  manner. 

"Kicker"  reminds  me  of  a  locomotive 
claiming  and  probably  possessing  the  ability 
to  do  things,  yet  blowing  off  steam  to  no 
purpose.  If  he  knows  the  construction  of 
the  perfect  car  in  which  one  has  "nothing 
to  do  but  ride"  the  columns  of  The  Horse- 
less Age  would  be  an  excellent  medium 
through  which  to  give  the  information  to 
the  world.  I  feel  certain  that  a  detailed  de- 
scription of  his  "perfect  car"  would  be  of 
very  general  interest. 

Let  him  "screw  down  his  pop  valve"  and 
turn  his  energy  to  some  useful  purpose. 
H.  W.  Beach. 


Flash  Boilers. 

Editor  Horseless  Age: 

How  many  linear  feet  of  one-eighth  of 
an  inch  pipe  are  necessary  to  produce  i 
horse  power  when  arranged  in  the  form  of 
a  flash  boiler?  Also  what  number  of 
linear     feet     of     one-quarter     inch     pipe 


would  give  i  horse  power?  Kindly  give 
information  as  to  kind  and  size  of  pipe  used 
for  such  purposes.  I  have  been  watching 
your  paper  for  a  number  of  years  for  some 
data  of  this  kind  for  the  manufacture  of 
flash  boilers.  A  Subscriber. 

[The  semi-flash  boilers,  now  most  com- 
monly used  for  automobiles,  are  made  of 
seamless  steel  tubing  of  about  one-half 
inch  diameter,  and  we  understand  that 
it  requires  about  5  square  feet  of  heating 
surface  to  give  i  horse  power.  It  is  ob- 
vious, however,  that  the  heating  surface 
required  varies  with  the  arrangement  of 
the  coils  and  the  burner  used.  The  above 
mentioned  heating  surface,  5  square  feet, 
corresponds  to  about  40  feet  in  length  of 
pipe  one-half  inch  in  diameter. — Ed.] 


Frictional    Spring    Retarding    De- 
vices. 

Editor  Horseless  Age: 

In  your  issue  of  March  7  I  notice  a  letter 
from  S.  F.  Edge,  of  the  Napier  Company, 
referring  to  a  simple  form  of  spring  check 
illustrated  in  The  Horseless  Age  of  Jan- 
uary 31,  and  would  say  that  I  am  certainly 


ToQUET  Shock  Absorber, 


interested  to  learn  that  Mr.  Edge  has  tried 
a  device  almost  identical  with  this  and 
found  it  so  satisfactory. 

Unless  I  am  mistaken,  Mr.  Edge  is  in 
England,  but  he  reads  The  Horseless  Age^ 
and  is  probably  *  aware  that  spring  check 
matters  are  lively  over  here. 

Something  over  a  year  ago  a  device  for 
this  purpose  was  strenuously  advertised  in 
the  trade  and  daily  papers.  It  required 
constant  adjustment,  was  sold  at  a  high 
price,  and  retarded  both  ways,  which,  in 
the  writer's  opinion,  was  wrong  in  theory. 
The  writer  accordingly  tried  to  improve  it 
somewhat  by  increasing  the  wearing  sur- 
faces, providing  automatic  means  for  tak- 
ing up  the  wear,  and  at  the  same  time  re- 
ducing the  cost  about  80  per  cent  He 
made  the  model  illustrated  herewith,  and 
submitted  it  to  the  makers  early  in  1905, 
but  it  failed  to  interest  them  at  that  time* 
I  note,  however,  that  their  1906  device  is 
practically  identical  with  this  model.  The 
multiple  disc  construction  is  used,  wear  is 
taken  up  by  a  spider  shaped  spring,  and  the 
friction  plates  are  made  of  sheet  metal. 

It  looks  as  if  there  might  be  good  ground 
for  suing  the  suer.  B.  Louis  Toquet. 


The    Patent    Situation    Re^ardii 
Frictional  Spring  Retarding 
Devices. 

Editor  Horseless  Age: 

In  the  letter  of  F.  W.  Dunn,  which  ^ 
pears  in  your  issue  of  March  7,  referes 
is  made  to  the  omission  in  my  article  : 
'^Frictional  Retarding  Devices"  of  tzx 
ence  to  the  Truflfault  re-issue  patent,  X 
12,437,  of  January  16,  1906.  filed  June 
1905.  I  am  frank  to  admit  that  this  r 
issue  had  escaped  my  notice,  possible  '•' 
cause  at  the  time  my  examination  m 
made  a  copy  of  the  patent  had  not  \Kt 
placed  in  the  usual  files  at  the  Paa 
Office.  The  first  claim  of  the  re-issoc  n* 
ent  reads  as  follows: 

"i.  In  a  vehicle,  the  combination  w  r: 
supporting  spring  between  the  parts  of  tS 
vehicle  movable  relatively  to  each  othrr.  1 
rotating  frictional  means  between  the  pL^ 
which  provides  a  yielding  resistance  • 
movement,  said  means  producing  a  rt-i-r. 
ing  effect  on  the  reaction  of  the  spriz^ 
substantially  as  described." 

The  change  in  the  form  of  the  c!=:--: 
cannot,  however,  alter  the  fact  that  ti- 
earlier  patent  to  Stubbs,  No.  6644^4.  ^'' 
December  25,  1900,  discloses  feature 
which  may  be  judicially  determined  anar:- 
patory  of  the  broad  idea  of  a  frictiaa. 
retarding  device.  The  claims  in  a  re-L>i.5 
patent  cannot  be  interpreted  as  broa6? 
than  those  of  the  original  patent.  In  - 
article  I  sought  to  show  the  patent  s.t->- 
tion  from  an  unbiased  standpoint  fcr  *> 
benefit  of  your  readers.  This  invohe*!  i 
statement  of  facts  which  should  give  c:'- 
fense  to  none,  while  proving  hclpfol  ?- 
those  having  interests  at  stake. 

In  my  letter  on  '"Shock  Absorber^  15  .- 
trademark  I  expressed  the  surprise  I  sr. 
feel  that  these  descriptive  words  should  **• 
put  forward  as  trademark  property,  y 
I  still  fail  to  conceive  what  possible  "-^ 
portant  considerations"  can  transf^rr 
"shock  absorber**  into  a  trademark  wi^ 
the  meaning  of  the  law. 

Since  Mr.-  Dunn  has  impugned  my  p^ 
licly  expressed  opinion,  it  seems  to  rr 
proper  that  he  should  lay  before  the  pul 
some  reason  why  he  believes  the  wordj 
"shock  absorber"  should  not  be  regarded  » 
purely  descriptive  of  the  goods. 

F.  W.  Bakdl 


Tlie  Farmer's  Automobile— Agaiiut 
Standardization. 

Editor  Horseless  Age: 

I  was  very  much  pleased  with  Mr.  Cun- 
ningham's article  in  your  issue  of  Fcbniirr 
28,  as  it  expresses  my  own  opinions  abcrtj 
farm  autos.  Automobiles  are  just  the  rS- 
cles  for  country  people,  and  a  godsend  » 
the  farm  horse.  A  farmer's  road  tn\€.  > 
usually  long  and  tedious,  and  if  he  is  nti 
able  to  afford  a  special  team  for  the  parpC6C 
of  driving,  his  going  must  be  slow,  or  bit 
tired  and  clumsy  work  horses  must  be  ovtf' 
taxed.  But  if  he  has  a  car  his  travdsf 
will  be  a  diversion  and  a  pleasure,  and  ^s 
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r^  ^vill  love  him  as  he  goes  from  the 
side  of  the  pasture  fence. 
a^^in,  the  farmer's  car  has  a  benefi- 
rtuence  upon  the  public  roads.  The 
ligrhway  engineer  never  learns  what 
minable  road  feels  like  until  he  butts 
"with  his  own  car.  I  believe  it 
pay  the  State  to  present  every  high> 
nimissioner  with  an  automobile. 
c  the  way  Mr.  Cunningham  handled 
►  j  ect  of  the  three  motive  powers.  To 
cads  infinitely  better  than  ''Kicker's" 
tirade  in  the  "Communications"  col- 
>f  the  same  issue  of  your  magazine. 
certainly  are  these  three  distinct  mo- 
►wers— electric,  steam  and  explosion 
S^ood  for  its  purpose,  and  in  com- 
1  all  treading  upon  each  other's  heels. 
)  say.  like  "Kicker,"  that  all  are 
,"  idiotic  and  contemptible,  except 
rticular  type  that  he  may  be  more 
r  with,  seems  to  me  to  be  running 
ry  opinionism  clear  into  the  ground. 
r*'  also  inveighs  a  sneer  at  all  per- 
ho  have  a  preferential  taste  for  either 
c  by  him  proscribed  motors  or  meth- 
[  must  confess  I  don't  know  much 
lir  cooled  motors.  A  great  many  are 
uid  tised,  and  liked,  no  doubt  There 
I  often  see,  a  four  cylinder  car,  be- 
f  to  a  country  doctor,  who  uses  it 
and  summer  on  the  rounds  of  his 
practice.  No  horse  vehicle  can  com- 
ith  it  for  swiftness  and  certainty,  and 
could  call  this  machine  a  "freak." 
1  steam  autos  I  have  had  a  little  ex- 
re.  Being  a  steam  engineer  and  ma- 
,  I  naturally  lean  toward  them.  I 
rith  interest  about  their  progress,  and 
hat,  in  spite  of  their  not  being  the 
fashionable,  all  leading  makes  hold 
:>wn  with  explosion  cars  in  practical 
litive  tests.  The  steam  motor  will 
lown"  ;  it  cannot  be  exterminated ;  it 
>taries  and  friends  today,  and  it  will 
i  retain  them,  for  the  reason  that  it  is 
natured  and  polite,  "flexible"  far  be- 
the  possibilities  of  explosion  actuated 
5,  bundles  of  cog  wheels,  delicate 
rs  and  "timers,"  and  also  because  it  is 
tpendent  for  its  life  upon  one  particu- 
d  fast  disappearing  fuel.  Steam  can 
de  with  any  kind  of  fire,  and  a  steam 
n  be  made  without  a  cog  wheel  in  its 
ny. 

:ker"  also  howls  for  "standardizing" 
I  to.  At  the  present  stage  the  auto- 
!  is  no  more  ready  for  that  than  the 
1  race  is  ripe  for  Paradise.  Wonder- 
*ides  in  perfecting  the  machine  are  be- 
lade.  but  there  is  nothing  to  warrant 
assuming  that  the  limit  of  progress  is 
We  fear  our  neighbor,  "Kicker,"  has 
iked  his  last  battery  in  undertaking  to 
hat  the  present  four  cylinder  water 
i  motor,  with  its  piracies  from  our 
•'s  horse  power  and  mowing  machine, 
climax  of  all  that  is  to  be  desired  for 
er  vehicle.  Say,  friends,  what  if  Noah 
standardized"  the  ox  cart  ?  The  bicycle 
een  "standardized,'"  and  where  is  it? 
J    manufacturers    are    obliged    to    all 


make  one  kind  of  machine,  wherein  can 
they  compete?  Only  in  hidden  cheapness 
of  production,  and  this  means  ruin! 
"Standardize"  the  auto,  and  you  will  bury 
the  automobile  industry. 

Maurice  R.  Williams. 


The  Funny    (?)    Side  of  Winter 
Motoring. 

Editor  Horseless  Age: 

An  automobile  breakdown  when  the 
thermometer  is  at  zero  or  below  is  some- 
thing that  will  sprout  gray  hairs,  and  such 
breakdowns  will  always  be  liable  to  occur, 
because  no  machine  will  ever  be  built  that 
will  not  get  out  of  order  some  time.  The 
coming  auto  will  be  simplified  and  im- 
proved to  a  point  where  it  will  be  nearly 
perfect,  and  then  it  will  be  reasonably  safe 
to  venture  out  in  cold  weather. 

When  the  weather  is  pleasant  and  we  are 
not  in  any  hurry  it  is  a  pleasure  to  locate 
the  trouble  and  fix  it.  We  feel  proud  of 
the  feat  and  tell  our  friends  how  we  con- 
quered the  rubber  tired  son  of  a  machine 
shop.  If  the  battle  was  along  lines  that 
could  not  by  any  possibility  occur  to  any 
other  machine  or  any  other  driver  we 
write  a  detailed  account  of  the  af- 
fair to  our  favorite  magazine.  I  have 
about  999  of  these  hard  luck  stories  filed 
away  in  the  rear  end  of  my  brain  to  help 
me  out  if  the  same  thing  ever  happens  to 
me,  but  I  either  forget  the  other  story  or 
the  lightning  never  strikes,  for  it  never 
turns  out  the  same  as  in  the  story. 

Mark  Twain  might  make  a  funny  story 
out  of  mending  a  punctured  tire  upon  a 
bare  ridge  where  the  northwest  wind  froze 
his  eyelids  together.  Bill  Nye  might  see 
the  humorous  side  of  mending  a  broken 
wire  with  his  fingers  frozen  stiff,  but  none 
of  these  things,  not  even  a  busted  water 
jacket,  ever  reached  my  funny  bone. 

The  most  dignified,  self  conceited,  inde- 
pendent thing  on  earth  is  a  "bum"  auto- 
mobile on  a  cold  day.  It  will  stand  there 
and  never  bat  an  eye  while  you  skin  your 
knuckles.  Great  gasoline!  how  it  hurts  to 
knock  off  a  quarter  section  of  hide  when 
your  hands  are  so  cold  the  blood  won't 
flow.  It  will  let  you  sweat  icicles  and 
swear.  You  can  call  it  all  the  vile  names 
not  in  the  dictionary,  but  you  can't  ruffle 
its  dignity  a  bit.  It  only  switches  its  fly- 
wheel, snorts  out  a  smoky  charge  of  gaso- 
line and  says,  "Well,  what  are  you  going  to 
do  about  it?"  But  the  worm  will  turn; 
every  tyrant  meets  his  doom  sooner  or 
later.  Down-trodden  man  rises  in  his 
might  and  deposes  the  monster.  We  auto 
do  it  now.  W.  P.  Hartford. 


The  Legislative  Problem. 

Editor  Horseless  Age: 

The  old  weather  almanacs  frequently  say 
"About  this  time  look  out  for  squalls."  The 
same  may  with  certainty  be  predicted  of 
the  legislative  calendar  for  this  portion  of 
the  automobile  year.  The  squalls  vary  from 
gentle  zephyrs  to  howling  blasts,  and  one 
of  the  latter  has  recently  struck  us  in  New 


Jersey, .  letting  loose  on  the  heads  of  our 
Senators  floods  of  oratory,  both  for  and 
against  the  automobile.  At  this  writing 
the  issue  of  the  fight  is  uncertain,  and  it  is 
to  be  hoped  that  some  sane  measure  will 
result  from  it,  but  the  very  existence  of 
such  a  determined  struggle  gives  food  for 
earnest  thought,  and  should  impress  the 
leaders  of  auto  clubs  with  the  necessity  of 
working  for  legislation,  which  will  effect- 
ually prevent  or  reduce  to  a  minimum  the 
abuses  complained  of. 

These  abuses  are  certainly  great,  and 
much  more  serious  than  is  usually  admitted 
by  auto  enthusiasts.  Although  the  horse  is 
rapidly  becoming  accustomed  to  the  auto- 
mobile, probably  still  the  majority  are  more 
or  less  frightened,  and  many  wives  and 
children  of  farmers,  who  formerly  used  the 
roads  without  fear,  are  deprived  of  their 
ancient  freedom.  This  is  only  a  passing 
phase  of  the  situation,  and  will  disappear 
with  the  rapid  increase  in  the  number  of 
machines  and  the  growth  of  a  new  genera- 
tion of  horses,  but  at  present  it  is  a  decided 
factor,  even  when  the  automobilist  uses 
great  care. 

In  New  Jersey,  on  account  of  the  splen- 
did development  of  our  system  of  good 
roads,  our  situation  between  two  of  the 
largest  cities  in  the  country,  and  our 
wonderful  string  of  seaside  resorts,  we 
are  accustomed  to  see  great  numbers  of 
tourists  from  other  States.  Many  of  these 
are  possessors  of  high  powered  cars,  capable 
of  great  speed,  and  they  use  them  reckless- 
ly and  without  any  regard  for  the  rights  of 
other  users  of  the  highways.  This  is  oc- 
curring every  day  in  all  parts  of  the  State, 
and  the  effect  has  been  to  produce  in  the 
minds  of  the  whole  rural  population  a  deep 
seated  dislike  of  the  automobile,  which  can- 
not fail  to  result  in  harshly  oppressive  leg- 
islation unless  the  automobilists  themselves 
initiate  measures  which  will  be  truly  effect- 
ive in,  abolishing  the  evils. 

Up  to  the  present  time  the  club  leaders, 
and  those  who  have  represented  us  before 
the  legislative  bodies,  have  seemed  more  in- 
terested in  shielding  the  malefactor  from 
arrest  than  in  making  it  easy  to  enforce 
the  law.  Take,  for  instance,  the  subject 
of  arrest  without  warrant.  This  has  raised 
a  perfect  howl  among  many  automobilists. 
It  has  been  spoken  of  by  them  as  if  it  were 
the  greatest  possible  outrage,  and  violated 
the  fundamental  rights  of  citizenship.  Yet 
to  my  mind  nothing  is  more  reasonable. 
An  officer  sees  a  machine  scorching  toward 
him.  By  our  present  law  all  he  can  do  is 
to  note  his  number,  write  to  Trenton  for 
the  name  and  address  corresponding  to  it, 
and  then  if  the  offender  be  a  resident  of 
another  State  suit  must  be  brought  there, 
and  all  the  witnesses  taken  over  there,  or 
cumbersome  extradition  processes  taken. 
All  this  surrounds  punishment  with  so 
much  red  tape  that  its  practical  effect  is  to 
leave  the  law  unenforced.  Now  this  would 
all  be  cured  by  the  power  to  arrest  with 
a  warrant,  and  such  a  provision  would 
no  terror  for  the  law  abiding  automob 
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Another  provision  of  our  present  law 
which  aids  the  law  breaker  is  that  no  one 
can  be  convicted  on  the  unsupported  testi- 
mony of  a  police  officer.  This  also  makes 
conviction  very  difficult. 

Our  present  law  is  ideal  in  most  respects, 
but  mainly  on  account  of  these  provisions 
it  is  practically  unenforceable.  Hence  the 
loud  demand  for  its  repeal. 

The  Jackson  bill,  which  has  the  support 
of  the  farmers'  organizations,  contains  as 
its  cardinal  feature  the  provision  that  no 
machine  shall  be  permitted  on  the  roads 
whose  speed  can  be  made  to  exceed  20  miles 
per  hour.  As  it  stands  this  requirement 
would  absolutely  kill  all  rational  and  satis- 
factory automobiling,  but  I  believe  it  conr 
tains  the  germ  of  a  truth  which  must  be 
recognized  in  future  legislation.  Our  man- 
ufacturers are  each  year  turning  out  larger, 
speedier  and  more  powerful  machines,  and 
certainly  the  time  has  come  when  some 
limit  must  be  set  beyond  which  they  cannot 
go.  Our  highways  are  used  by  women  tak- 
ing produce  to  the  towns,  by  children  going 
to  school,  elderly  men  and  various  persons 
not  strong  enough  to  cope  with  a  badly 
frightened  horse.  This  use  of  the  high- 
ways is  entirely  proper,  and  it  is  not  right 
to  subject  these  persons  to  the  risks  of 
meeting  powerful  engines,  driven  at  rail- 
road speed,  by  drivers  who  too  often  have 
little  sense  of  responsibility.  If  a  man  has 
put  several  thousand  dollars  into  a  car  that 
is  guaranteed  to  do  a  mile  a  minute  he 
certainly  has  no  ordinary  human  nature  in 
him  if  he  will  not  use  that  speed  when  he 
has  a  chance.  Laws,  policemen,  magistrates 
are  of  no  account.  The  only  sure  remedy 
is  to  bar  such  a  machine  from  the  road. 

The  question  then  is.  At  what  point  shall 
we  set  our  limit?  If  you  grant  that  20 
miles  an  hour  is  a  safe  ordinary  speed  it 
would  be  preposterous  to  require  that  the 
machine  should  be  so  geared  that  at  the 
utmost  speeding  of  the  engine  that  rate 
could  not  be  exceeded.  Under  such  a  law 
to  maintain  20  miles  an  hour  would  be  ruin- 
ous to  the  engine,  and  would  reduce  the 
practical  speed  to  12  or  15  miles  an  hour. 
Now,  my  proposition  is  to  require  that  at 
normal  engine  speed  the  vehicle  should 
maintain  a  speed  of  20  miles  per  hour. 
This  would  probably  mean  a  capability  of 
35  miles  per  hour  under  the  most  favorable 
conditions.  In  other  words,  if  the  law  pro- 
vided that  machines  capable  of  exceeding 
35  miles  per  hour  be  barred  from  the 
roads  I  believe  a  solution  would  be  found 
which  would  be  satisfactory  to  the  general 
public  and  to  all  of  the  automobiling  fra- 
ternity except  the  manufacturers  and  users 
of  high  powered  machines. 

I  hear  the  objection  raised  that  such  a 
law  would  destroy  the  sport.  To  my  mind 
the  sooner  it  is  destroyed  as  a  pure  sport 
the  better  for  everybody  concerned.  The 
limit  suggested  is  fast  enough  for  both 
business  and  rational  pleasure,  and  if  a  few 
wealthy  racers  are  put  out  of  business  the 
mass  of  autoraobilists,  as  well  as  the  gen- 
eral public,  will  be  benefited.     I  have  been 


an  enthusiastic  user  of  the  automobile  for 
five  years,  and  am  longing  for  the  day 
when  our  manufacturers  will  spend  less 
energy  in  producing  large,  speedy  cars  for 
the  wealthy,  and  more  in  putting  out  re- 
liable, medium  cars,  adapted  to  the  needs 
and  purses  of  those  of  more  moderate 
means. 

It  will  probably  be  difficult  to  induce 
those  who  represent  our  interests  before 
the  legislative  bodies  to  agree  to  this  plan 
of  control,  for  too  many  of  them  are  the 
owners  of  the  high  powered  cars ;  but  if  they 
do  not  bring  forward  some  such  rational 
plan  of  solving  the  problem,  and  rely  sim- 
ply on  insisting  on  their  "rights"  and  oppos- 
ing all  measures  introduced,  they  will  find 
that  soon  an  aroused  public  opinion,  which 
is  practically  universal,  will  express  itself 
in  legislation,  and  they  will  be  hampered 
by  all  sorts  of  absurd  measures. 

If  automobilists  were  as  much  concerned 
about   their   duties  on  the   road   as   about 
their  rights  we  would  have  little  trouble. 
Joseph  Stokes. 


A  Canadian  Doctor's  Winter 
Experience. 

Editor  Horseless  Age: 

In  my  recent  communication  I  referred 
to  the  advantages  of  the  auto  as  I  found 
them.  They  might  be  put  under  three 
headings : 

1.  It  is  always  ready;  there  is  no  delay 
in  starting. 

2.  Three  hours'  traveling  can  be  done  in 
one,  thus  giving  one  more  time  in  the 
office  and  more  sleep  with  night  calls. 

3.  There  is  less  suffering  from  cold;  my 
longest  run  is  about  9  miles,  which  I  make 
in  from  twenty  to  twenty-five  minutes — 
not  long  enough  to  get  chilled  through. 

Now,  as  to  the  expense.  I  bought  my 
car  in  October  and  sold  my  last  horse  in 
March.  I  don't  want  to  own  another.  My 
gasoline,  oil  and  repair  account  for  the 
twelve  months  was  $68.11.  I  did  a  good 
deal  of  repairing  myself,  and  the  tire  cost 
was  nil.  The  next  twelve  months  were 
different,  however,  as  I  stripped  my  trans- 
mission,-broke  a  crank  shaft,  wore  out  a 
"bimi"  differential,  bought  a  chain  or  two 
and  a  few  tires.  These  items,  with  gaso- 
line, mounted  up  to  $180.01.  I  keep  strict 
accounts  and  my  use  of  the  car  included 
a  good  many  pleasure  trips,  some  of  them 
300  miles  in  length,  and  I  might  also  add 
that  my  boy  burned  many  a  gallon  of  gaso- 
line giving  the  girls  a  spin  when  I  was  not 
looking. 

Well,  my  first  accident  happened  early. 
It  was  a  few  weeks  after  I  got  the  car 
that  I  had  to  go  to  see  a  patient  at  the  end 
of  Point  Pelee — the  piece  of  land  that 
sticks  south  into  Lake  Erie  15  miles,  near- 
ly opposite  Sandusky,  Ohio.  It  was  Christ- 
mas and  I  asked  a  friend  to  go  with  me  to 
leave  at  9  and  be  back  for  dinner.  It 
was  fairly  warm,  though  the  ground  was 
covered  with  snow,  and  this  made  enough 
water  to  splash  and  eventually  find  its  way 


into  the  cylinders;  at  least,  I  was  to*.:  -^ 
this  was  the  cause  the  rings  sttick  ^t. 
piston  set  solid  at  the  end  of  our  dc&:.j 
though  picturesque  run.  I  fixed  tip  ^j 
poor  old  hermit,  and  then  my  friend.  «- 
was  a  steam  engineer  in  his  day,  discu.- 
tled  the  machine  in  the  snow  and,  »r 
trying  every  other  known  device^  got  "l 
piston  loosened,  reassembled  and  the  or^  1 
running,  and  we  got  home  to  dinner—:. 
a  noon  one,  but  a  six  o'clock  one. 

A  few  weeks  later  I  found  my  car  ^^ 
ping  4  miles  from  home,  at  11  p.  m.,  wck] 
wind  velocity  of  35  to  40  miles,   and  . 
thermometer  at  6*  above.    My   boy.  i  _: 
of  fourteen,  was  with  me,  and  he  soon  ^ 
covered  (he  thought)  that  wc  had  an  tsr^ 
gasoline  tank.     We  walked  to  a  ncighi*  - 
and  borrowed  a  rig,  saw  my  patient  l 
drove  home  for  gasolin^e,  which   we  ;- 
cured,  and  then   returned.     This    was  as 
enough  to  persuade  the  car  to  more  tr  « 
cold  night,  so  we  towed  it  home,  and  =* 
next  morning  we  found  a  broken  coasmu 
tator  spring.    Did  you  ever  try,  on  a  c. 
dark,  windy  night,  to  see  how  mocfa  ^* 
line  you  have?    If  not,  do  so  and  let  z: 
know. 

I  broke  my  crank  shaft  once,  and  \^  > 
be  towed  home".    This  was  the  onl>  t- 
I  had  to  hire  a  hay  motor  and  sit  up  y 
hind  and  steer  and  be  laughed  at    Pm 
ably    my   closest    call    was    occasioned 
careless    telegraph    construction.     With  > 
friend  I  approached  an  open  level  nuJr; 
crossmg,   and,   seeing   no    danger,    I  oi 
slowed  enough  to  avoid  a  bump.     A  ay 
warning  from  my  friend  led  me  to  t^rf 
out  the  clutch,  reverse  and  brake  qmd- 
than  I  ever  did  before  or  sin^ce.  and  it  ¥. 
well  I  did,  or  a  bunch  of  new  wires  har* 
ing  at  all  heights,  and  some  as  big  as  N^ 
6,  would  have  pulled  us  out  of  the  car ' 
the  chins,  and  left  the  car  to  go  on  to  tt 
city.    No,    sir,   no   kidnapping    for   in<:  . 
always  slow  for  the  railway  and  have  grcr 
respect  for  the  wires.    They  burnt  us  gc-: 
as  it  was.    I  have  often  heard  it  said  * 
anything  happens,  wire  me."    Well,  I  kn* 
what   it  means   now. 

P.  H.  Hughes,  M  Ik 


Causes  of  Knocking. 

Editor  Horseless  Ace: 

I  am  writing  to  you  for  the  theorctK. 
cause  of  a  "gasoline  knock"  in  explo*: 
engines.    The  case  in  hand  is  a  four  cy& 
two  cylinder  opposed  motor.    I  have  recen: 
ly  had  it  thoroughly  gone  over,  all  bcarinj^ 
tightened,  etc.    On  the  level  it  ran  all  righ. 
but  in  climbing  hills  it  knocked  and  ham 
mered    in   the   most   frightful    manner;  : 
fact,  it  sounded  as  though  it  were  fall^r; 
apart.    By  simply  giving  it  more  gasoline  - 
the  mixture  the  knock  was  entirely  rcmop 
and  it  now  takes  all  sorts  of  grades  wiii 
out  the  slightest  knock.     All  the  beam;* 
are  the  same  as  before ;  they  have  not  twr 
touched. 

As    I    understand    it,   there   is   alwa\*  • 
slight  amount  of  lost  motion   even  m  l^■ 


March  3i,    1906. 


THE   HORSELESS   AGE. 


45') 


ost  carefully  adjusted  bearing,  and  it  is 
le  slight  movement  in  these  which  causes  a 
lock  when  the  pressure  on  the  bearing  is 
iversed.  In  my  case  the  bearings  were 
te  same  with  both  mixtures,  but  with  the 
Jtter  one,  which  supposedly  gives  a 
ronger  explosion,  the  knock  disappeared. 

John  R.  Thomas. 
[The  explanation  of  the  disappearance 
[  the  knocking  upon  admitting  additional 
isoline  is  that  a  rich  mixture  burns 
ither  slowly,  and  the  pressure  in  the  cyl- 
ider,  instead  of  rising  almost  instantly  to 
le  maximum,  as  with  a  perfect  mixture, 
ises  gradually,  attaining  a  maximum  only 
t,  say,  one-third  or  one-half  stroke,  and 
lis  maximum  is,  of  course,  much  smaller, 
here  is  therefore  much  less  of  a  hammer- 
ig  effect — Ed.] 


listorical     Development    of    Lens 
Mirror  Searchlights. 

Iditor  Horseless  Age: 

It  has  come  to  our  notice  that  some  man- 
ifacturcrs  of  automobile  projector  lamps 
ire  claiming  that  they  buy  their  lens  mir- 
ors  from  us,  or  that  their  lens  mirrors 
ind  ours  are  made  by  the  same  concern. 
Vs  such  statements  are  wholly  untrue,  and 
ire  calculated  to  injure  us  in  the  minds 
)f  buyers  unacquainted  with  recent  lamp 
listory,  we  hope  to  have  your  indulgence 
for  the  following  brief  statement: 

Eighteen  years  ago  we  began  to  make 
marine  electric  searchlights  of  the  then 
lately  patented  type,  combining  a  parabolic 
reflector  with  hemispherical  cup  and  bull's- 
eye  lens.  They  enjoyed  a  fair  sale  till  it 
was  found  that  no  amount  of  polishing 
could  maintain  their  efficiency.  They  then 
became  unsalable  at  any  price,  and  we 
looked  about  for  a  searchlight  design  that 
should  meet  every  test  We  found  it 
twelve  years  ago,  in  our  present  type  with 
Mangin  or  aplanatic  lens  mirror. 

We  began  developing  grinding  processes, 
aiming  always  at  the  deepest  possible  bowl 
and  shortest  focus,  and  at  the  same  time 
reducing  the  cost.  The  present  United 
States  Navy  focal-length  specifications 
are  largely  an  outgrowth  of  our  work  at 
that  time. 

Presently,  as  we  improved  our  process, 
we  found  our  lens  making  capacity  to  be  in 
excess  of  the  absorbing  power  of  all  the 
navies  of  the  world.  We  cast  about  for 
an  outlet. 

First  came  the  acetylene  locomotive 
headlight,  now  used  on  many  American  and 
foreign  railways.  Then,  six  years  ago,  we 
entered  the  automobile  field,  in  which  at 
that  time  only  the  most  inferior  reflector 
lamps  were  used.  For  a  year  or  two  we 
merely  felt  our  way,  as  the  still  consider- 
able cost  of  the  high  grade  glass  and  of 
grinding  the  lenses  was  against  us.  Then 
we  found  means  to  reduce  the  cost  still 
further,  and  almost  at  once  the  lens  mir- 
ror type  of  lamp  sprung  into  immense 
popularity.  The  sudden  demand  stimulat- 
ed other  lamp  makers,  and  presently  imi- 


tations by  the  dozen  were  in  the  market. 
They  all  had  lens  mirrors,  but  none  of 
them  had  the  depth  of  bowl  and  shortness 
of  focus  of  the  original,  for  the  simple  rea- 
son that  the  cost  of  grinding  the  latter 
was  prohibitive  to  the  small  manufacturer. 
At  one  time  we  sold  a  part  of  our  lens  out- 
put to  other  lamp  makers,  but  soon  stopped 
this,  as  we  found  that  they  simply  traded 
on  our  name  and  filled  the  bulk  of  their 
orders  with  inferior  lenses.  At  present  we 
do  not  buy  or  sell  a  single  lens,  and  we  will 
give  $1,000  to  anyone  who  can  show  that 
we  have  ever,  at  any  time,  bought  a  single 
lens  mirror  for  use  in  an  automobile 
light. 

We  think  that  this  statement  should  dis- 
pose effectually  of  the  claims  of  other 
dealers  that  their  lenses  and  ours  have  a 
common  origin. 

Rush  MORE  Dynamo  Works. 


Double  Cylinder  Ignition  by  Single 
Coil. 

Editor  Horseless  Age: 

We  thank  you  for  your  prompt  answers 
to  our  queries  of  recent  date.  We  desire 
to  carry  you  a  little  further  and  will  ask 
yon  to  reconcile  your  statement  with  the 
following  facts:  We  are  now  using  a  four 
volt  storage  battery  with  a  single  coil  to 
spark  two  cylinders,  and  never  have  a  miss 
when  the  plugs  are  clean  and  the  mixture  is 
right.  The  primary  contacts  are  on  no 
longer  than  when  one  coil  is  used  for  each 
cylinder.  Only  a  short  time  ago  the  second 
spark  gap  was  advocated  to  intensify  the 
spark.  It  may  not  be  generally  known  that 
when  one  coil  is  used  to  spark  two  cylin- 
ders, you  can  detach  one  secondary  wire 
from  one  plug,  hold  it  high  in  the  air 
without  any  contact  whatever,  and  the  other 
plug  will  spark.  You  speak  of  two  cylin- 
ders being  put  out  if  the  coil  ceases  to  act 
in  the  single  coil  practice.  How  does  the 
single  cylinder  man  get  along?  When  his 
coil  ceases  to  act  he  sets  about  to  adjust  it. 
The  same  the  single  coil,  two  cylinder 
man.  When  one  cylinder  in  a  four  cylinder, 
four  coil  motor  ceases  to  act,  how  quickly 
will  the  novice  detect  it  and  stop  to  remedy 
the  same.  We  see  in  some  instances  an 
extra  coil  carried  with  a  four  coil  combina- 
tion, for  fear  a  coil  will  break  down.  Why 
not  carry  an  extra  coil  with  a  two  coil 
combination?  We  do  not  believe  that  the 
coil  is  more  likely  to  break  down  than  some 
other  part  of  the  machine.  Why  not  take 
along  an  extra  crank  shaft,  connecting  rod, 
spring,  wheel  and  axle,  in  fact,  a  whole  au- 
tomobile, for  fear  some  one  of  these  parts 
will  give  out?  The  object  of  the  writer  is 
to  do  away  with  useless  parts  and  simplify 
construction. 

Apropos  of  this  subject,  we  would  like 
to  have  a  serious  consideration  of  the  ex- 
haust pressure  oiler,  the  pressure  being 
regulated  by  a  stop  cock  or  globe  valve. 
This  would  abolish  the  extra  mechanism 
of  a  mechanical  oiler  and  simplify  things. 


The  writer  desires  to  say  a  hearty  amen 
to  all  the  statements  of  the  gentleman  who 
signs  himself  "Kicker,"  except  that  relating 
to  transmissions.  Two  writers  in  a  pre- 
vious issue  denounced  the  clash  or  sliding 
gear  transmission,  as  being  wholly  unme- 
chanical.  The  planetary  transmission  is  all 
that  seems  to  be  needed  for  light  or  mid- 
dle weight  cars;  it  is  extremely  easy  to 
handle  and  the  reverse  can  be  used  to  act 
as  a  brake,  thereby  doing  away  with  one 
brake.  A  clutch  in  the  flywheel  of  four 
cylinder  cars  is  a  convenience.  We  would 
like  to  hear  Mr.  Kicker's  objections  to  this 
ssytcm,  instead  of  his  outright  condemna- 
tion. P.  M.  C. 

[We  have  had  no  personal  experience 
with  ignition  of  two  or  more  cylinder  en- 
gines with  two  jump  spark  plugs  in  series 
on  a  single  coil,  and  know  no  serious  theo- 
retical objections  to  it,  but  simply  quoted 
the  opinions  of  a  few  of  our  contributors 
and  correspondents  experienced  in.  this 
line.  If  our  correspondents  have  had  more 
satisfactory  experience  with  this  system  we 
are  glad  to  learn  it. — Ed.] 


A   New  Western  Car. 

We  have  received  from  the  manager  of 
the  Western  Motor  Truck  and  Vehicle 
Works,  of  Chicago,  the  following  advance 
information  of  their  new  types,  which  we 
print  verbatim,  except  as  to  the  prices  of  the 
cars,  which  we  do  not  usually  mention  in 
our  reading  columns : 

"The  new  type  BEEBE  machines  of  the 
Western  Motor  Truck  &  Vehicle  Wks,  Chi- 
cago, are  a  welcome  diversion  in  many  re- 
spects. The  designs  are  graceful  and  have 
a  very  racy  appearance.  The  simplified 
construction  and  improved  mechanical  fea- 
tures are  a  treat  to  the  lovers  of  power 
machines  and  which  are  flooding  the  mak- 
ers with  orders.  Model  E  road  machine  is 
a  side  entrance  roomy  tonneau,  30  H.  P; 
100  in,  wheel  base;  Giant  friction  torque- 
less  transmission;  Wats  two  stroke  cycle 
three  port  engine  fitted  with  our  new  tubu- 
lar carburetor ;  etc.  ♦  *  *  ♦  at  *  *  * 
Issue  No.  3  is  a  daper  runabout  with  80 
in,  wheel  base,  with  same  features  as  Model 

E  and  is  put  out  at  $ .     This  rtmabout 

has  14  H.  P.  and  is  a  hill  climber  right. 
The  principle  mechanical  features  consist 
of, — A  friction  transmission  which  does 
away  with  torque  and  excessive  thrust;  An 
entirely  new  carburetor  of  tubular  construc- 
tion which  generates  a  very  light  vapor  of 
thorough  mixture  and  from  a  point  of  effi- 
ciency is  remarkable;  A  crankless  auto- 
matic valve  engine  starter  operated  from 
the  seat.  The  WATS  two  stroke  cycle 
three  port  engine  is  a  distant  relative  of  the 
/05  and  /04  models.  Its  advanced  construc- 
tion embraces  invaluable  features  which  in- 
crease power  and  efficiency  50%.  The  fine 
results  from  this  new  mechanism  will  be 
welcomed  may  many  as  its  goods  are  with- 
out its  like  today.  Lubrication  is  by  force 
feed  and  is  positive."    ♦    ♦    * 
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The  Committee  Substitute  for  Fre- 
lingliuysen  Bill  Passes  Senate. 

Trenton,  N.  J. — ^The  committee  substi- 
tute for  Senator  Frelinghuysen's  automo- 
bile bill  passed  the  Senate,  March  12,  by 
a  vote  of  17  to  2.  Several  minor  amend- 
ments were  incorporated,  Senator  Freling- 
huysen  recommending  the  substitution  of 
the  phrase  "Passengers  for  business  or 
pleasure"  for  the  word  "passengers."  It 
was  claimed  that  the  wording  of  the  sub- 
stitute would  have  exempted  every  one  of 
the  14,000  autoists  of  the  State  from  its  pro- 
visions, as  according  to  the  New  Jersey  law 
the  word  **passenger"  is  defined  as  a  person 
who  is  carried  for  hire.  The  bill  contains 
practically  all  of  the  drastic  provisions  of 
Senator  Frelinghuysen's  original  bill,  but 
the  automobilists  are  confident  that  they  will 
defeat  it  in  the  House. 

The  provisions  for  arrest  without  war- 
rant and  for  arrest  within  three  months  after 
filing  complaint  are  retained.  The  speed 
limits  remain  practically  unchanged,  that  is, 
a  mile  in  seven  minutes,  through  built  up 
portions  of  a  city,  and  a  mile  in  three  min- 
utes in  the  open  country.  The  provision 
requiring  that  speed  be  reduced  when  within 
200  feet  of  any  horse,  or  other  beast  of 
burden,  is  retained,  but  instead  of  a  mile  in 
seven  minutes,  the  reduced  speed  is  made  a 
mile  in  five  minutes,  and  20  miles  an  hour 
is  made  legal  to  pass  a  vehicle  going  in  the 
same  direction.  After  passing  speed  must 
be  reduced. 

An  annual  registration  fee  of  $1  is  im- 
posed on  all  drivers  of  cars  not  exceeding 
30  horse  power,  and  $2  on  owners  of  cars 
exceeding  that  horse  power.  The  annual 
license  fee  for  carriages  themselves  is  $3  for 
those  not  exceeding  30  horse  power,  $5  for 
those  exceeding  that  limit  of  power.  The 
same  rates  apply  to  residents  and  non-resi- 
dents alike. 


New  York  Road  Improvement 
Convention. 

Albany,  N.  Y. — The  annual  meeting  of 
delegates  from  all  the  counties  of  the  State 
to  consider  road  improvement  has  been 
called  by  the  standing  committee  for  April 
3  and  4  in  Albany.  According  to  Section 
15  of  the  Higby- Armstrong  act  the  State 
Engineer  is  required  to  hold  annual  meet- 
ings in  each  county  of  the  State  for  this 
purpose,  but  the  large  number  of  meetings 
necessitated  a  change  if  the  State  Engineer 
was  to  be  present;  and  it  was,  therefore, 
decided  to  hold  a  joint  convention,  of  dele- 
gates from  each  county.  The  first  of  these 
conventions  occurred  in  Albany  in  1900,  and 
they  have  taken  place  here  ever  since. 

This  general  convention  has  been  found 
to  possess  several  advantages  over  the  old 

thod  of  separate  county  conventions.     By 


it  the  various  counties  have  been  able  to 
exchange  informatiion,  co-operate  as  is 
necessary  with  adjacent  counties,  and  dis- 
cuss questions  of  general  interest,  such  as 
road  construction,  methods,  materials  and 
cost. 

The  chief  question  to  be  considered  this 
year  is  work  on.  the  roads,  under  the  $50,- 
000,000  State  bond  act  for  road  improve- 
ment The  following  are  some  of  the  rec- 
ommendations made  by  the  standing  com- 
mittee this  year :  That  the  legislation  for  the 
distribution  of  the  money  be  made  in  one 
act,  so  that  the  Comptroller  may  sell  the 
bonds  at  any  time;  that  the  State  maintain 
the  roads  according  to  the  plan  used  in 
Massachusetts  (which  would  not  necessarily 
conflict  with  Examiner  Lyon's  plan  for  a 
patrol  system) ;  that  the  State  designate  the 
roads  to  be  built  in  each  county,  so  that  the 
money  be  divided  justly;  that  county  con- 
ventions be  held  to  discuss  highway  im- 
provement; that  prison  labor  be  employed 
on  road  construction. 


Severe  Penalties  Proposed. 

Ald.\nv. — Senator  Grady,  of  New  York 
•city,  has  introduced  a  bill  which  so  amends 
the  present  law  in  regard  to  automobiles  as 
to  make  fast  driving  a  misdemeanor  pun- 
ishable by  a  fine  of  $100  or  30  days  in  jail. 
If  any  person  is  injured,  the  fine  shall  not 
be  less  than  $1,000  or  more  than  $2,000,  or 
two  years  in  jail,  and  the  causing  of  a 
death  shall  be  manslaughter  in  the  second 
degree.  It  is  also  provided  that  any  driver 
who  does  not  stop  when  requested  to  do  so 
by  a  policeman  shall  have  an  added  penalty 
of  30  days  in  jail,  and  if  he  does  not  stop 
after  causing  an  injury  to  any  person,  the 
oflfense  shall  constitute  an  assault  in  the 
third  degree.  Civil  suits  can  be  brought  for 
injury  or  death. 


Sims    Bill  Passes  House.     . 

Washington,  D.  C— The  Sims  bill  to 
regulate  the  use  of  automobiles  in  the  Dis- 
trict of  Columbia  passed  the  House  of  Rep- 
resentatives March  12.  It  provides  a  speed 
limit  of  8  miles  per  hour  in.  crossing  streets 
where  there  are  no  steam  or  street  railway 
cars.  It  contains  a  provision  for  imprison- 
ment at  the  discretion  of  the  court  for  the 
second  and  third  offenses  against  the  speed 
regulations.  The  bill  is  opposed  by  local 
automobilists,  who  will  try  to  prevent  its 
passing  the  Senate. 


A  Bill  All  Agree  On. 

Boston. — The  bill  presented  to  the  Leg- 
islative Committee  on  Roads  and  Bridges 
by  Judge  Prescott  Keyes,  of  Concord, 
is  unique  in  that  both  automobilists  and 
their  opponents  agree  that  it  is  a 
measure  of  much  merit.  It  prohibits 
unreasonable  speed,  and  makes  speed 
greater  than  20,  12  and  8  miles  an  hour 
prima  facie  evidence  of  Unreasonable 
speed. 

Under  the  present  laws  speed  and 
speed  alone  is  the  sole  element  to  be 
considered   by  the   court,  whereas   under 


this  bill  other  things  are  to  be  taken  istc 
consideration,  e.  g.,  time  of  tlie  day  or 
night;  width,  grade  and  condition  of  tk? 
road;  use  of  the  road  by  horses,  vehicle*, 
foot  passengers  and  other  machines;  coc- 
dition  and  load  of  the  machine;  atter 
tion  and  experience  of  the  driver,  etc ; 
speed  being  still  left,  however,  as  the  chief 
element.  This  bill  would  allow  a  fine  to  \x 
imposed  for  unreasonable  speed,  ctce 
though  it  were  less  than  20,  12  or  8  miles 
an  hour. 


California  Taxes  Tourists'  Autos. 

Los  Angeles,  Cal. — ^Automobilists  visa- 
ing this  city  are  protesting  against  the  ac- 
tion of  the  city  assessor  in  collecting  frac 
them  the  State  tax  on  automobiles.  EL  R. 
Thomas,  the  Buffalo  manufacturer,  pa*: 
$33.60  under  protest,  and  will  fight  the  ca^ 
to  the  California  Supreme  Court  if  neces- 
sary. He  contends  that  he  pays  taxes  0:1 
all  his  cars  at  Buffalo,  and  does  not  bclie»t 
his  personal  property  can  be  assessed  r 
two  States. 


New  York  City. — Coroner  Harburger  an- 
nounced recently  that  chauffeurs  who  nn 
over  and  kill  persons  will  hereafter  be  bcIJ 
in  at  least  $5,000  bail  when  arraigned  be- 
fore him. 

St.  Paul,  Minn.— The  Minnesota  Statt 
boiler  inspectors  will  have  no  authority  <we: 
licensing  automobiles  in  the  future.  By  tfet 
new  code  this  business  is  given  to  city  amA 
municipal  clerks. 

Chicago. — An  ordinance  has  been  snboin- 
ted  to  the  board  of  aldermen  providiog 
that  no  garage  shall  be  erected  in  any  block 
in  which  two-thirds  of  the  buildings  on  boti> 
sides  of  the  street  are  used  for  residcnt&l 
purposes,  without  a  written  consent  of  a 
majority  of  the  property  owners  on  botb 
sides  of  the  street. 

Cleveland,  Ohio.— The  Qeveland  Auto 
mobile  Club  will  ask  the  Ohio  Legislature 
to  provide  for  employing  State  prisoners  nr. 
the  public  highways.  Ohio  farmers  are  also 
said  to  favor  the  project,  and  it  is  thought 
that  labor  organizations  will  endorse  such 
a  law  as  preventing  the  competition  of 
prison  laborers. 

Trenton,  N.  J.— The  New  Jersey  Court 
of  Errors  and  Appeals  has  modified  a  deci- 
sion handed  down  by  Vice  Chancellor  Gar- 
rison in  Chancery  Chambers,  Jersey  Cit>. 
limiting  the  amount  of  gasoline  in  autom«>- 
biles  about  to  enter  garages  to  one-half 
pint.  The  upper  court  provides  in  its  modi- 
fied order  that  autos  may  enter  garagts 
with  whatever  gasoline  may  happen  to  be  in 
their  tanks. 

Chicago. — William  A.  Stewart,  son  of 
Dr.  Wellington  T.  Stewart,  of  this  city.  hi< 
brought  suit  for  $10,000  damages  agaiii5t 
the  Chicago  Coliseum  Company  and  Gen- 
eral Manager  S.  A.  Miles,  of  the  N.  A 
A.  M.,  the  lessee  for  the  Chicago  Sh»>H, 
because  he  was  accused  of  being  a  tici^ct 
speculator  while  waiting  for  his  mothc 
and  some  friends  at  the  entrance  to  thr 
building.    He  was  taken  to  the  manager's 
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office,  searched,  his  tickets  taken  away,  and 
was  ordered  to  leave  the  place. 

REIDSVU.LE.  X.  C— The  Superior  Court 
of  Rockingham  County,  this  State,  has 
ruled  that  "ho  law  can  be  passed  that 
prohibits  the  use  of  motor  cycles  on  the 
public  streets  and  highways."  This  was 
in  the  test  case  of  David  L.  Carroll,  who 
violated  a  Rcidsville  ordinance  by  riding 
his  motor  cycle  on  the  streets  of  that 
town  and  was  fined.  By  the  advice  of 
tlie  American  Federation  of  Motor  Cyclists 
he  appealed  to  the  Superior  Court. 

HoHOKUs.  N.  J.-Ramsey's  Grange  of 
this  town  has  passed  the  following  resolu- 
tion against  macadamizing  the  Franklin 
turnpike  in  this  township:  "We  condemn 
the  spending  of  one  of  the  hard  earned  dol- 
lars of  our  citizens  for  the  building  of  said 
road,  and  we  regard  any  township  commit- 
teemen voting  for  the  same  as  an  enemy 
o  the  common  good."  The  sum  which  the 
own  would  have  to  pay  would  be  small, 
>ecause  of  State  appropriations  and  offers 
)f  contributions  from  automobilists  living 
tlong  the  roadway. 


FaUl  Accident  in  New  York  City. 

A  fatal  automobile  accident  occurred  in 
S'ew  York  city  the  afternoon  of  Friday, 
tlarch  9.  when    Mrs.  Jane  Craig,  wife  of 

dice  Sergeant  Robert  Craig,  of  6.  West 
02d  street,  met  her  death  at  172^  street 
Jid  Jerome  avenue  in  the  Bronx. 

Theo.  F.  Schulz,  the  proprietor  of  a  gar- 
ge  at  Broadway  and  iioth  street,  had  in- 
ited  Sergeant  Craig  and  his  family  to  take 

ride  in  a  20  horse  power  touring  x:ar  that 
iternoon.  He  sent  around  the  machine  in 
harge  of  Alexander  Cummings,  of  132 
Vest  109th  street,  as  chauffeur.  Sergeant 
-raig,  his  wife  and  three  children  were  the 
lembers  of  the  party.  At  the  scene  of  theac- 
laent  the  machine  swerved  from  its  course 
nd  struck  an  iron  trolley  pole,  throwing 
ut  all  members  of  the  party.  Mrs.  Craig 
inded  squarely  against  the  pole,  fracturing 
er  skull.  She  died  soon  after  in  the  Ford- 
am  Hospital.  The  sergeant  was  thrown 
f>out  ID  feet  in  front  of  the  machine  and 
'as  quite  seriously  injured  The  chauffeur 
nd  the  children  landed  in  such  a  manner 
lat  they  were  practically  uninjured. 

Accounts  differ  as  to  the  way  the  accident 
appencd.      Sergeant    Craig   told    a    repre- 
^tative  of  The  Horseless  Ace  that  his  car 
as  passing  a  dirt  cart,  which  occupied  the 
m  side  of  the  road,  when  a  big  green 
>unng  car  cut  in  between  his  car  and  the 
'rt  cart  in  a  space  entirely  too  narrow  for 
»^sing,  and  hit  the  front  wheel  of  the  car 
'   which    his    family   were    riding.      This 
•rew  his  car  out  of  its  cotirse,  causing  it  to 
>l'iae  with  the  trolley  pole.  • 
^e  said  that  it  was  entirely  against  the 
"es  of  the  road  to  try  to  pass  between  his 
^^  and  the  dirt  cart  in  that  manner,  and 
'3t  the  street  was  so  narrow  at  that  point 
'at  there  was  not  room  on  the  left  where 
'ey  should  have  passed ;  under  the  circum- 
ances  he  believed  no  attempt  at  passing 
'ould  have  been  made. 


THE   HORSELESS   AGE. 

On  the  following  day,  which  was  Satur- 
day, the  Automobile  Club  of  America  of- 
fered a  reward  of  $500  for  the  arrest  and 
conviction  of  the  driver  of  the  machine 
which  ran  into  that  in  which  Mrs.  Craig  was 
riding. 

On  Sunday  evening  Fred  S.  Welch  sec- 
retary of  the  Welch  Motor  Car  Company, 
of  Detroit  and  Pontiac,  Mich.,  called  on 
Coroner  Robert  S.  McDonald  with  his  coun- 
sel. John  E.  Brodsky,  of  49  Chambers  street, 
mforming  the  coroner  that  he  had  passed 
the  corner  of  172^  street  and  Jerome  ave- 
nue in  his  car  on  the  afternoon  in  question 
when  an  accident  had  occurred.  He  was  ar- 
raigned in  the  Tremont  Police  Station  on  a 
charge  of  homicide  and  released  by  the 
coroner  in  the  custody  of  his  counsel. 

Lawyer  Brodsky  told  The  Horseless 
Age  representative  that  Mr.  Welch's  car  did 
not  collide  with  that  in  which  Sergeant 
Craig's  family  was  riding,  but  had  been 
ahead  of  it  all  of  the  time.  The  people  in 
Mr.  Welch's  car,  who  w-re  out  for  a  pleas- 
ure drive,  he  said,  believed  that  the  auto  in 
their  rear  had  accidentally  run  into  the 
pole,  but  they  were  some  distance  away 
when  it  occurred,  and  did  not  believe  that 
it  was  anything  serious. 

The  car  which  Mr.  Welch  was  riding  in 
at  the  time  was  the  50  horse  power  touring 
car  which  made  a  run  from  New  York  to 
Boston  the  next  day;  they  thought  it  was 
pretty  good  proof  that  they  had  not  been  in 
any  accident,  as  their  car  had  no  scratch 
or  mark  of  any  kind  and  suffered  no  injury 
whatever. 

The  coroner's  inquest  to  determine  the 
cause  of  the  fatality  will  be  held  March  21. 
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that  only  three  sets  of  pneumatic  tires  had 
been  entered  by  one  firm,  one  set  of  patent 
solid    block    tires    fitted     to    a    thirty-four 
seated   omnibus,   nine    speedometers,   three 
kerosene  tail  lamps,  one  pair  kerosene  head 
lamps,   one  pair  of  acetylene  head   lamps, 
and  one  car  for  the  reliability  trial.     Not- 
withstanding  the    paucity    of    entries    the 
club  determined  to  proceed,  and  the  trials 
were   duly  commenced   on    March    i.      As 
it  was  impossible  to  fit  nine  speedometers 
on   three   cars   and   one  bus,   the  trials  of 
these   have   been   cut   down   to  2,000  miles 
each,  and  the  bus  will  also  only  go  the  same 
distance,  starting  on  March  10.     The    fol- 
lowing were  the  starters:  20  horse  power 
Dennis,    entered    for    reliability    trial    and 
carrying   a    set     of    Collier    tires,    Vulcan 
speedometer,     Worsnop     head    lamps    and 
Worsnop  tail  lamp;  Daimler  car,  28  horse 
power,  carrying  set  of  Collier  tires,  Gratze 
speedometer,      Eclipse     head     lamps     and 
Eclipse   tail   lamp;    Rolls-Royce    20    horse 
power  car  carrying  Collier  tires  and  Cowey 
speedometer.     On   the  first   day  the   roads 
were  of  the  worst  possible  description,  and 
heavy  rain  fell  at  intervals.     The  distance 
for  the  tire  and  car  trials  is  4.000  miles. 


The    English    Lamp,    Speedometer 
and  Tire  Trials. 

These   trials,    promoted    by  the    British 
Automobile  Club,  have  met  with  scant  sup- 
port from   the  trade,  and  the  reasons  are 
quite    apparent.      Originally    a    purely    tire 
trial,  the  other  parts  of  the  scheme  were 
tacked  on  as  an  after-thought  to  ease  off 
the  high  cost  to  the  tire  people.    The  entry 
fee  for  each  set  of  tires  is  $500  if  five  or 
less   sets  are  entered,  with  a  sliding  scale 
varying  down  to  $250  per  set  if  twenty-five 
sets  are  entered.     To  these  figures  have  to 
be   added   wages   of   driver   and   mechanic 
for   a   month,   cost   of   hire   of  a   car   for 
same  period  to  which  the  tires  can  be  fitted, 
and  all  the  numberless  incidental  expenses 
which  mount  up  enormously  in  affairs  of 
this  nature.     One  tire  firm  estimated  that 
to  carry  the  thing  through  properly    each 
set  of  tires  would  involve  an  expense  of  at 
least  $1,500,  and  the  result  might  be  a  mat- 
ter of  luck  owing  to  possible  heavy  loss  of 
marks  through    bad    luck  with    punctures. 
Moreover,  the  trade  were  not  consulted  as 
to  whether    the    trials   were    needed,  and 
they  are  obtaining  all  the  orders  they  want, 
as  cars  must  be  fitted  with  pneumatic  tires 
of  some  sort,  and  there  is  practically  no 
competition  with  respect  to  price. 
When   the  entries  closed    it  was    found 


Philadelphia  Club  Withdraws  from 
the  A.  A.  A* 

The  Automobile  Club  of  Philadelphia 
has  withdrawn  its  membership  from  the 
A.  A.  A.,  and  it  is  probable  that  the  Pitts- 
burg Automobile  Club  will  take  similar 
action.  This  is  due  to  the  opinion  of  the 
members  of  these  clubs  that  they  can  accom- 
plish their  purposes  much  more  effectively 
by  combining  all  Pennsylvania  clubs  in.  the 
Pennsylvania  Motor  Federation  than  by 
working  through  the  A.  A.  A.  The  enact- 
ment of  just  laws  is  the  object  of  this  fed- 
eration, and  the  Pennsylvania  motorists  be- 
lieve that  their  federation,  will  have  greater 
influence  with  their  State  Legislature  than 
a  national  organization. 

The  Philadelphia  Club  last  week  elected 
the  following  members  of  the  board  of 
governors  to  serve  for  two  years :  J.  Max- 
well Bullock.  John  R.  Wiggins,  Henry  H. 
Roelofs.  The  committee  that  had  in  charge 
posting  the  roads  to  Atlantic  City  re- 
ported that  permission  had  been  secured, 
but  after  the  Jersey  main  roads  had  been 
posted  work  would  begin  on  the  Pennsyl- 
vania highways. 


Price  of  Gasoline  Advanced. 

The  Standard  Oil  Company  has  advanced 
the  price  of  gasoline  one-half  cent  per  gal- 
lon. This  will  probably  result  in  an  in- 
crease of  I  cent  per  gallon  by  the  retailers. 
Secretary  Butler,  of  the  Automobile  Club  of 
America,  says  that  a  special  committee  is  to 
be  appointed  shortly  to  test  the  possibilities 
of  alcohol  for  use  by  automobiles.  The 
principal  obstacle  now  is  the  high  internal 
revenue  tax,  but  automobilists  hope  to  see 
the  bill  now  before  Congress  removing  the 
tax  from  the  denaturized  product  passed 
this  session. 
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Commercial  Vehicle  Notes. 

A  Winton  car,  Model  K,  is  in  use  carry- 
ing visitors  to  and  from  the  Baldwin  loco- 
motive plant  in  Philadelphia. 

An  automobile  stage  line  is  planned  be- 
tween Truckee,  Cal,  and  Donner  Lake ;  also 
between  Truckee  and  Lake  Tahoe. 

An  automobile  stage  service  is  planned  for 
between  Flint,  Mich.,  and  Long  Lake  the 
coming  summer.  Several  cars  may  be  pur- 
chased. 

The  practicability  of  an  automobile  stage 
line  across  a  desert  in  southern  California, 
from  Mojave  to  Owen's  River,  is  being  in- 
vestigated. 

Chief  Cheswell,  of  the  Boston  fire  depart- 
ment, has  a  new  automobile  for  answering 
fire  alarms.  It  is  provided  with  a  big  gong 
and  a  fire  extinguisher. 

Captain  J.  F.  O.  Comstock,  of  the  Un- 
derwriters' fire  patrol,  San  Francisco,  Cal., 
\s  using  an  Autocar  runabout  in  answering 
fire  alarms. 

Theodore  Wirth,  superintendent  of  Min- 
neapolis parks,  has  been  supplied  by  the 
park  board  with  a  22  horse  power  Buick 
car  to  facilitate  his  work. 

The  Southwestern  Transit  Company  has 
been  given  permission  to  operate  its  auto- 
mobile stages  in  the  State  of  Texas,  and  at 
the  present  time  has  a  line  in  operation  out 
of  San  Angelo,  Tex. 

Fire  Marshal  John  Campion,  of  Chicago, 
has  asked  the  Finance  Committee  of  the 
Chicago  Court  of  Common  Council  for  an 
automobile  to  replace  his  horse  and  buggy 
in  responding  to  fire  alarms. 

It  is  reported  that  the  Bamum  &  Bailey 
circus  managers  are  negotiating  with  a 
Western  automobile  manufacturing  concern 
for  the  manufacture  of  trucks  which  will  be 
adaptable  to  the  needs  of  the  show. 

The  Niagara,  Lockport  and  Ontario 
Power  Company  has  lately  purchased  two 
large  automobiles  with  which  to  patrol  and 
inspect  its  entire  power  and  transmission 
line  as  far  as  it  has  been  completed. 

Harry  Hardy,  of  Big  Rapids,  Mich.,  will 
start  an  automobile  stage  line  to  Chippewa 
Lake,  Clear  Lake,  Rogers'  dam  and  fish 
hatchery  May  i.  He  has  bought  a  Reo 
omnibus  carrying  twelve  passengers. 

Sullivan  County  (N.  Y.)  boarding  house- 
keepers have  determined  to  promote  auto- 
mobile stage  lines  between  Monticello  and 
Liberty,  and  Monticello  and  Sheldrake,  to 
connect  with  the  Ontario  and  Western  and 
Erie  railroads. 

C.  W.  Gray  will  start  his  automobile 
omnibus  line  at  Watertown,  N.  Y.,  about 
April  15.  Two  Packard  cars  have  arrived, 
the  first  to  hold  between  fourteen  and 
eighteen  passengers,  with  seats  along  the 
sides,  and  the  second  to  hold  twenty-four 
passengers.  They  will  be  run  on  streets 
not  served  by  trolley  cars. 

The  Tenth  Ward  Improvement  Society, 
Jersey  City,  N.  J.,  at  a  meeting  on  March 
8  suggested  that  an  automobile  stage  line 
from  the  Bergen  County  line  to  Bergen 
Point  would  be  much  more  desirable  than  a 
trolley    line    on    the    Hudson    Boulevard, 


which  latter  scheme,  they  said,  would  ruin 
the  only  territory  in  the  county  that  had 
any  scenic  value.  They  thought  such  a 
stage  line,  with  a  10  cent  fare,  could  be 
established. 

The  Windiendon  Auto  Transit  Company, 
of  Winchendon,  Mass.,  proposes  to  start  an 
automobile  passenger  line  between  the  vil- 
lages of  Winchendon,  Waterville  and  Win- 
chendon Springs  about  April  15.  D.  C. 
Woodruff,  of  Fitchburg,  is  trying  to  have 
one  of  the  cars  that  have  been  used  between 
Fitchburg  and  Townsend  brought  to  Win- 
chendon. 

Several  automobile  firms  are  at  work  on 
designs  for  an  automobile  for  the  Pittsburg 
morgue.  This  is  the  suggestion  of  Coroner 
Joseph  G.  Armstrong,  of  that  city,  who  be- 
lieves that  trips  can  be  made  to  distant 
parts  of  the  city  in  half  the  time  now  re- 
quired. The  designers  are  instructed  to 
avoid  ornamentation  and  to  provide  large 
carrying  space. 

The  Chelsea  (England)  Borough  Coun- 
cil at  its  meeting  on  January  31  last  de- 
cided to  purchase  ten  additional  steam 
trucks  for  mimicipal  service  (sprinkling  and 
garbage  disposal),  at  a  cost  of  $27,000. 
Chelsea  was  one  of  the  first  commtmities  in 
England  to  take  up  the  municipal  automo- 
bile in  earnest,  and  when  the  new  trucks 
are  delivered  it  will  have  nearly  twenty 
machines  in  use. 

The  Catalana  Omnibus  Company  (animal 
traction),  of  Barcelona,  Spain,  has  made 
successful  trials  with  a  motor  bus,  and  the 
French  Bulletin  adds  that  it  is  hoped  that 
its  entire  service  will  soon  be  carried  on 
with  these  vehicles.  As  soon  as  its  charter 
has  been  revised  the  motor  buses  of  this 
company  will  probably  run  from  Barcelona 
to  Garcia,  to  Sans,  to  San  Gervasio,  and  to 
San  Andres. 

The  Loudonville  Autobus  line,  operating 
between  Albany  and  Latham's  Corners, 
N.  Y.,  began  business  March  12.  The  dis- 
tance is  8  miles,  the  suburbs  of  Loudonville 
and  Newtonville  being  on  the  way.  An 
eighteen  passenger  Knox  omnibus  makes  the 
trip  in  thirty  minutes,  including  eight  stops. 
It  is  equipped  with  Firestone  solid  rubber 
tires,  36x3}^  inches,  and  is  capable  of  mak- 
ing 25  miles  per  hour  on  a  level  road.  David 
Jeram  is  the  owner  and  driver,  and  makes 
six  trips  daily. 

Police  Commissioner  Theo.  A.  Bingham, 
of  New  York  city,  has  asked  for  $16,000  to 
purchase  three  automobiles  for  himself  and 
deputies,  to  facilitate  their  work  of  visiting 
the  police  stations  of  greater  New  York. 
The  petition  was  referred  to  the  Finance 
Committee  of  the  Board  of  Aldermen, 
which  has  ascertained  that  the  machines 
desired  by  Commissioner  Bingham  can  be 
purchased  for  $8,200.  The  aldermen  will 
wait  for  the  commissioner  to  revise  his 
figures. 

The  Auto  Car  Equipment  Company,  of 
Buffalo,  N.  Y.,  are  having  several  terraced 
cars  built  for  local  sight  seeing  and  passen- 
ger service,  which  they  expect  to  put  into 
commission  May  i.  A  new  25  horse  power, 
four    cylinder    upright,    eighteen   passenger 


car  is  now  being  completed  for  regnlar 
service  between  Buffalo  and  Niagara  Falli 
This  car  will  be  fitted  with  sliding  gear 
transmission  and  solid  rubber  tires.  Three 
additional  electric  cars,  with  a  capacity  of 
twenty  to  twenty-four  passengers  each,  wiQ 
be  installed  for  sight  seeing  service  in  the 
city. 


Operating  Cost  of  Motor  Police 
Patrol. 

A  16  horse  power  automobile  with  air 
cooled  motor  and  solid  tires  has  been  in 
use  as  a  police  patrol  at  Springfield,  Mass^ 
for  more  than  a  year.  According  to  official 
figures  for  the  year  ending  November  30, 
1905,  it  appears  that  1,190  day  runs  and  990 
night  runs,  aggregating  5.178  miles,  were 
made,  the  cost  of  gasoline  and  oil  amoani- 
ing  to  $146.25.  Adding  the  entire  repair 
bill  ($168.35),  a  total  maintenance  ccwt  of 
$314.60  is  shown,  representing  6.07  ccnti 
per  mile  and  14.33  cents  per  nm.  Strictly 
speaking,  $75  of  the  repairs  account  was 
not  normal  expenditure,  having  been  necc*- 
sitated  by  an  accident  to  the  main  shaft 
through  skidding,  before  the  tire  chaka 
were  applied  to  the  rear  wheels.  In  addi- 
tion, the  night  driver  now  makes  ordinair 
small  repairs. 


Rural  Mail  parrier^s  Auto. 

A.  D.  Bolton,  the  rural  mail  carrier  be- 
tween Abilene  and  Detroit,  Dickinsca 
County,  Kan.,  has  driven  an  automob^ 
over  his  28  mile  route  every  week  day  since 
December  i  last.  He  is  able  to  do  this  be- 
tween 9  and  12  o'clock  in  the  morning,  aod 
has  the  afternoon  to  himself.  Seven  hours 
would  be  required  to  make  the  drive  with 
a  good  team.  He  reports  that  the  cost  of 
repairs  has  been  trifling.  Without  doul^ 
the  warm,  dry  weather  of  the  past  winter 
has  been  especially  favorable  to  this  kind  of 
a  vehicle,  and  other  rural  mail  carriers  irt 
preparing  to  follow  his  example. 


Qarford  Plant  Acquired  by 
Studebakers. 

We  learn  that  the  Studebakcr  AutoiDo- 
bile  Company,  of  South  Bend,  Ind.,  haTc 
purchased  the  plant  of  the  Garford  Manu- 
facturing Company,  makers  of  automobik 
chassis  and  parts,  at  Elyria,  Ohio.  The 
consideration  is  reported  to  have  been 
more  than  a  quarter  of  a  million  dollars. 
The  facilities  of  the  plant  will  be  increase! 
to  meet  the  demand  for  its  produa^ 
From  another  source  we  hear  that  the  way 
the  deal  was  put  through  was  that  the  cap- 
ital  stock  of  the  Garford  Company  was  in- 
creased, and  the  additional  stock  was  taken 
by  individual  members  of  the  Studcbakff 
Automobile  Company.  From  the  reports 
it  seems  that  the  Garford  Works,  which  are 
now  turning  out  the  parts  for  quite  1 
line  of  touring  cars  under  different  namo. 
including  the  Studebaker,  Qevelani 
Rainier  and  Ardsley,  will  after  the  prcsat 
season  engage  in  the  manufacture  of  0(x&> 
plete  cars. 
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lans  are  being  drawn  for  a  n^ew  factory 
the    Wolverine    Motor    Company    at 
igeport,  Conn. 

he  new  factory  of  the  Woods  Motor 
lide  Company,  Chicago,  will  be  in  opcr- 
n  early  in  April. 

r.  W.  G.  E.  Flanders,  of  Burlington, 
is  making  arrangements  for  the  manu- 
ure  of  glumatic  tire  filler. 
.  Tarkington  has  built  a  20  horse  power 
at  Maryville,  Ohio,  and  is  now  trying 
itercst  capital  to  manufacture  it 
ie  Ithaca  (N.  Y.)  Motor  Club  have 
td  rooms  which  they  will  occupy  April 
Sixty-two  members  have  already  been 
lied. 

le  collapse  of  a  wall  at  the  plant  of  the 
k  Brothers  Motor  Car  Company,  Al- 
)wn,  Pa.,  damaged  the  machinery 
». 

le  Bennett  Manufacturing  Company, 
srs  of  steel  auto  mud  guards,  Nunda, 
r..  are  to  remove  their  business  to  Al- 
N.  Y. 

ic  season  of  fortnightly  exhibitions  of 
models  at  the  Long  Island  Automo- 
Qub,  360  Cumberland  street,  Brook- 
will  end  on  March  30. 
le  Decauville  Automobile  Company,  of 
York,  are  negotiating  with  the  Paw- 
rt  (R.  I.)  Business  Men's  Association 
gard  to  the  location  of  their  proposed 
^  in  that  city. 

titions  are  being  circulated  in  Long 
d  asking  the  board  of  supervisors  of 
au  County  to  grant  the  privilege  for  the 
Icrbilt  Cup  race  over  the  same  course 
last  fall  again  this  year, 
factory  has  been  started  at  Spokane, 
i,  to  manufacture  an  automobile  in- 
id  by  Levi  Rhodes,  of  that  city,  who 
IS  his  machine  can  be  successfully 
ited  by  crude  petroleum, 
e  Diamond  Chain  and  Manufacturing 
pany,  Indianapolis,  have  recently  ex- 
td  their  plant  for  the  production  of 
Hamond  I  beam  front  axle  and  special 
nobile  parts  to  customers'  drawings, 
e  Rossler  Manufacturing  Company, 
1  wagon  builders,  507  Ellicott  street, 
Jo,  N.  Y.,  are  completing  a  light  10 
'  power  gasoline  runabout  of  the 
Ic  opposed  piston  tjrpe.  W.  A.  Schaum 
!  designer. 

e  Electric  Vehicle  Company  paste  a 
ed  sheet  containing  complete  oiling  in- 
tions  on  the  under  side  of  the  forward 
of  all  their  vehicles,  and  then  shellac 
rr.  These  'instructions  are  thus  always 
'  for  reference,  and  are  more  generally 

t  consular  reports  say  that  Austrian 
!S  invite  estimates  for  three  benzine 
r  buses  to  hold  eighteen  to  twenty 
ns   in   two   compartments,   with   roof 


suitable  for  carrying  baggage.  Address 
Karl  &  Emanuel  Tauber,  Czernowitz,  cap- 
ital of  Bukowina,  Austria. 

The  Alameda  (Cal.)  County  Automobile 
Qub  have  decided  to  erect  a  clubhouse. 

The  Toronto  Automobile  Show  is  sched- 
uled for  the  week  of  March  31  to  April  2. 

Geo.  A.  Snell,  Attleboro,  Mass.,  is  plan- 
ning to  manufacture  Cape  tops  for  automo- 
biles. 

The  Burlington  Railroad  Company  are 
manufacturing  100  cars  specially  designed 
for  shipping  automobiles. 

The  Automobile  Club  of  Washington  will 
build  a  $3,000  clubhouse  on  the  Villa  Flora 
property  on  Brightwood  avenue. 

The  Berkshire  Automobile  Company,  of 
Pittsfield,  Mass.,  are  soon  to  open  a  store 
in  the  Motor  Mart,  Boston,  with  George 
Hewes  Berg  as  manager. 

The  New  York  Automobile  Trade  Asso- 
ciation has  decided  to  hold  the  proposed 
open  air  automobile  show  at  the  Empire 
Track  May  24,  25  and  26. 

The  directors  of  the  New  York  Motor 
Club  will  hold  a  meeting  at  tl^e  club  rooms 
in  the  Hotel  Cumberland  March  22.  A 
smoker  will  be  given  March  23. 

The  ceremony  of  laying  the  comer  stone 
of  the  new  clubhouse  and  garage  of  the 
Automobile  Club  of  America,  Fifty-fourth 
street,  west  of  Broadway,  New  York  city, 
will  be  held  Wednesday  afternoon,  March 
21,  at  4:30. 

The  Blair  Cotmty  Automobile  Club,  which 
will  be  affiliated  with  the  Pennsylvania  Mo- 
tor Federation,  was  organized  at  Altoona, 
March  12,  with  twenty-five  charter  mem- 
bers. R.  H.  Fay  is  president  and  W.  H. 
Wolfe  secretary. 

The  Monroe  Body  Company,  Jackson, 
Mich.,  has  absorbed  the  Jackson  Body  Com- 
pany and  Monroe  Body  Company,  of  Pon- 
tiac.  The  Jackson  plant  will  be  enlarged, 
and  the  entire  facilities  of  both  factories 
will  be  devoted  to  making  automobile 
bodies. 

The  new  plant  of  the  Matheson  Company 
at  Wilkesbarre,  Pa.,  Iws  just  started  work 
with  about  150  employees.  Work  closed  at 
their  former  plant  at  Holyoke,  Mass., 
March  3,  after  which  20  carloads  of  ma- 
chinery were  shipped  to  Wilkesbarre.  Fifty 
employees  and  their  families  moved  from 
Holyoke  to  Wilkesbarre. 

The  Syracuse  Storage  Battery  Company, 
Syracuse,  N.  Y.,  has  begun  the  manufacture 
of  batteries,  and  has  opened  a  garage  for 
the  care  of  electric  vehicles  at  410  South 
Warren  street  One  of  the  pieces  of  equip- 
mjent  is  a  mercury  arc  rectifier,  which 
takes  the  alternating  current  from  the 
wires  and  transforms  it  into  a  direct  cur- 
rent 

Boston  automobile  dealers  resent  the  ac- 
tion of  the  N.  A.  A.  M.  in  their  decision 
to  sanction  only  the  New  York  and  Chicago 
automobile  shows  next  year.  The  Boston 
Show  has  been  the  most  successful  of  any 
outside  the  two  largest  cities,  and  the  deal- 
ers   there   are   planning   to   hold    a   larger 


show  than  ever  next  year.  They  hint  that 
should  the  Selden  patent  litigation  remain, 
unsettled  or  go  against  the  licensed  manu- 
facturers, an  attempt  would  be  made  to  hold 
a  show  of  the  non-licensed  factories  at  Bos- 
ton next  year. 

The  Chas.  Holmes  Machine  Company, 
whose  friction  driven  automobiles  we  de- 
scribed in  our  Boston  Show  report  in  our 
last  issue,  are  located  at  Boston,  Mass. 

The  Fashion  Automobile  Station,  4612 
Cottage  Grove  avenue,  Chicago,  was  dam- 
aged by  fire  March  7,  and  fourteen  auto- 
mobiles, valued  at  $10,000,  were  destroyed. 

The  Rochester  (N.  Y.)  Motor  Cycle  Club 
has  been  organized  with  the  following  offi- 
cers :  President,  A  D.  Fisk ;  vice  president, 
F.  L.  Hunt;  secretary,  Thomas  Drainsfield, 
Jr.;  treasurer,  H.  B.  Brown. 

Theodore  A.  Cook,  a  reputed  "mechanical 
genius,"  is  said  to  be  building  three  auto- 
mobiles at  Callicoon,  Sullivan  ComUy, 
N.  Y.,  for  the  use  of  the  Cook  expedition 
which  will  go  in  search  of  the  South  Pole 
in  the  summer  of  1907. 

Roger  B.  McMullen,  general  manager  of 
the  A.  M.  M.  A,  has  tendered  his  res- 
ignation from  that  position  to  take  effect 
April  15.  He  has  become  interested  in  the 
A.  O.  Smith  Company,  of  Milwaukee,  and 
will  have  charge  of  their  commercial  busi- 
ness, with  offices  in  Chicago. 

The  Monarch  Automobile  Company, 
North  Aurora,  111.,  are  planning  to  reopen 
their  factory  after  having  gone  through 
bankruptcy  proceedings.  The  new  officers 
will  be:  President,  E.  B.  Overshiner;  vice 
president,  D.  W.  Simpson;  treasurer,  Wm. 
George;  secretary,  F.  Doussang;  mechan- 
ical engineer,  J.  Goldberg. 

A.  H.  Kirkland,  superintendent  for  sup- 
pressing the  gypsy  and  browntail  moths  in 
Massachusetts,  maintains  that  the  automo- 
bile is  an  important  factor  in  distributing 
the  first  named  moth,  claiming  that  places 
where  the  automobilists  are  accustomed  to 
stop  for  meals  or  supplies  are  most  gener- 
ally affected  by  the  gypsy  moth. 

Jefferson  DeMont  Thompson,  the  new 
chairman  of  the  racing  board  of  the  A.  A. 
A.,  announces  that  the  Vanderbilt  Cup  com- 
mission will  be  enlarged  by  official  repre- 
sentatives from  the  automobile  clubs  of 
Italy,  England  and  Germany,  and  perhaps 
from  other  countries,  provided  they  enter 
cars  for  the  contest.  Hitherto  France  has 
been  the  only  European  country  represented 
on.  the  commission. 

Walter  G.  Morse,  president  of  the  Sec- 
ond National  Bank  of  Springfield,  Mass., 
now  in  liquidation,  will  be  treasurer  and 
general  manager  of  the  Knox  Motor  Truck 
Company  after  April  i.  Mr.  Morse  suc- 
ceeds to  the  treasurership  of  the  company 
through  the  resignation  of  Clarence  J.  Wet- 
zel, but  the  office  of  general  business  man- 
ager is  a  new  one.  Mr.  Wetzel  will  con- 
tinue a  large  stockholder  in  the  business. 
There  will  be  an  increase  in  the  oaid  uo 
capital   of   the  company   from 


464 


THE  HORSELESS   AGE 


Vol    17,  No.  u 


$250,000,  the  taking  up  of  most  of  the  in- 
crease being  provided  for  by  Mr.  Morse. 

Clarence  B.  Brokaw  will  lecture  at  the 
Automobile  Club  of  America,  March  27,  at 
8 :3o,  on  "Various  Methods  of  Ignition ;  Dry 
and  Storage  Batteries;  Dynamos;  High  and 
Low  Tension  Magnetos.'*  Supper  will  be 
served  at  10:30. 

The  Association  Patents  Company,  an 
offshoot  of  the  A.  L.  A.  M.,  have  acquired 
from  Edward  D.  Wheeler  the  Canfield  & 
Mueller  spark  plug  patents.  These  patents 
are  considered  by  the  owners  to  cover 
primarily  all  spark  plugs  with  the  annular 
air  gap. 

The  Lozier  Motor  Company  of  New 
York  has  been  admitted  to  membership  in 
the  A.  L.  A.  M.,  and  granted  a  license  to 
manufacture  gasoline  automobiles  under 
the  Selden  patent,  after  having  paid  back 
royalties  and  $2,500  initiation  fee.  This 
makes  the  total  membership  of  the  A.  L.  A. 
M.   thirty-eight  companies. 

The  Geo.  N.  Pierce  Company  expect  to  break 
ground  within  a  week  or  two  preparatory  to 
the  erection  of  their  new  plant  at  Buffalo, 
N.  Y.,  on  the  site  of  the  old  Pan-American 
grounds.  The  new  plant  is  to  be  ready  for 
occupancy  by  fall.  It  will  be  a  one  story 
structure,  covering  the  entire  5  acre  tract  at 
Elmwood  avenue  and  the  Belt  line  railroad 
tracks,  which  the  company  purchased  re- 
cently. 


Oarage  Notes. 

Swart  &  Bailey,  Washington,  Pa.,  are 
building  a  new  garage. 

Frank  Fairchild  will  erect  a  garage  at 
Sherburne,  N.  Y.,  this  spring. 

Leedom  Brothers  will  erect  a  garage  at 
San  Bernardino.  Cal.,  this  spring. 

The  Peoria  Automobile  Company,  Peoria, 
111.,  are  erecting  a  new  $15,000  garage. 

Allen  Laing,  Plainfield,  N.  J.,  is  going  to 
erect  a  garage  on  West  Second  street. 

The  H.  J.  Willard  Company,  of  Portland, 
Me.,  are  planning  to  build  a  new  garage. 

J.  Zimmer  will  open  a  garage  at  127 
North  Third  street,  La  Crosse,  Wis.,  April 
I. 

The  Corning  Automobile  Company  has 
opened  a  garage  on  Tioga  avenue,  Corning, 
N.  Y. 

The  Valley  Automobile  Company,  War- 
ren, Ohio,  have  opened  a  garage  and  repair 
shop. 

The  Fitchburg  Auto  Transit  Company, 
Fitchburg,  Mass.,  will  open  a  garage  this 
spring. 

A.  P.  Heyer  is  opening  a  garage  in  Val- 
ley road,  Montclair.  N.  J.  He  handles  the 
Haynes  cars. 

The  garage  of  the  Reading  Automobile 
Company,  Reading,  Pa.,  is  being  consider- 
ably enlarged. 

The  South  End  Automobile  Company, 
Newark,  N.  J.,  has  opened  a  garage  at 
7  Wright  street. 

A.  J.  Picard,  manager  of  the  Philadelphia 
agency  of  the  Rainier  Company,  has  estab- 


lished temporary  headquarters  at  the  Hotel 
Walton.     . 

The  Auto  Rapid  Transit  Company,  La 
Crosse,  Wis.,  is  remodeling  its  garage  in 
the  Trane  building. 

The  Kirchdorfer  Automobile  Company, 
Louisville,  Ky.,  will  erect  a  garage  and  re- 
pair shop  this  spring. 

The  Newark  Repair  and  Garage  Com- 
pany have  opened  business  at  213  Clinton 
avenue,  Newark,  N.  J. 

The  new  Cadillac  branch  at  looi  Bed- 
ford avenue,  Brooklyn,  opened  last  week, 
with  J.  D.  Rourk  as  manager. 

The  Greene  Motor  Car  Company  has 
opened  a  garage  and  repair  shop  at  88 
Washington  street,  Newark,  N.  J. 

Lucas  &  Weaver,  Oil  City,  Pa.,  have 
opened  a  garage  at  255  Elm  street.  They 
handle  the  Thomas  and  Oldsmobile  cars. 

Apperson,  Brothers  are  occupying  their 
new  Philadelphia  quarters  on  the  west  side 
of  Broad  street  just  below  Callowhill 
street. 

The  Anderson  Auto  Company,  Aurora, 
111.,  have  opened  a  garage  at  41  Downer 
place,  where  they  will  handle  the  Rambler 
and  White  cars. 

The  Auto  Electric  Company,  of  which 
H.  A.  Brown  and  John  Benson  will  be  the 
proprietors,  will  erect  a  three  story  garage 
at  Attleboro,  Mass. 

The  new  salesrooms  of  the  Welch  Motor 
Car  Company,  of  Detroit  and  Pontiac, 
Mich.,  will  be  formally  opened  at  1867 
Broadway,  New  York  city,  March  31. 

The  Nashville  Motor  Car  Company, 
Nashville,  Tenn.,  has  added  500  square  feet 
of  floor  space  to  its  garage.  They  will  han- 
dle the  Ford  cars,  in  place  of  J.  C.  Symmes. 

The  new  garage  of  the  Atlas  Auto  Com- 
pany, Pittsburg,  Pa.,  will  be  opened  May 
I.  It  will  accommodate  500  cars.  They 
will  handle  the  Maxwell  and  Premier  cars. 

Erskine  &  Hall,  agents  for  the  Rambler 
car  in  the  Oranges,  N.  J.,  are  to  double 
their  capacity  within  the  next  month.  A 
complete  electric  charging  plant  will  be  in- 
stalled. 

The  F.  E.  Boland  Motor  Company  has 
opened  a  garage  at  239  Halsey  street,  New- 
ark, and  represents  the  National,  Wayne 
and  Hotchkiss  cars.  F.  E.  Boland  and 
William  H.  Weldon,  Jr.,  are  members  of 
the  company. 

Charles  Morgan  has  returned  from  a 
trip  to  Mexico  and  the  West  Indies,  and 
will  take  the  management  of  the  New  Am- 
sterdam Motor  Company,  152  West  Fifty- 
sixth  street.  New  York  city,  which  has  the 
agency  for  the  Crawford  cars. 


New  Agencies. 

Columbus,  Ohio. — Chas.  E.  Bell,  Wayne  cars. 

Marietta,  Ohio. — \V.  W.  Wood,  Maxwell  cars. 

Safnnaw,  Mich. — Beck  &  Fisher,  Maxwell  cars. 

Neenah,  Wis. — C.  H.  Bergstrotn,  Pope-Waverley 
cars. 

Van  Wert,  Ohio.— D.  L.  McDonald,  Maxwell 
cars. 

Wheeling,  W.  Va. — House  &  Hemiann,  Maxwell 
cars. 

Akron,  Ohio. — Central  Motor  Car  Company, 
Maxwell  cars. 


Cohocs,  N.  Y. — Cute  Brothers,  Pope-WiTtrn 
cars. 

Port  Huron,  Mich.— William  L.  Wilaon.  Mu 
w<ll  cars. 

Danville,  111.— J.  B.  Chambers  ft  Son,  Poje 
Waverley  cars. 

Bucyrus,  Ohio. — Bucyrus  Cycle  and  Auto  Co* 
pany.  Maxwell  cars. 

Tiffin,  Ohio. — Tiffin  Cycle  and  Amo  Compci 
Pope- Waverley  cars. 

Birmingham,  Ala. — Birmingfoam  Auto  Ganp 
Company,  Maxwell  cars. 

Aurora,  111.  (for  Kane  and  Kendall  Countie**- 
W.  J.   Reed,   Buick  cars. 

Cleveland,  Ohio.  —  McGcorgc  Manufactrntsi 
Company,   Maxwell   cars. 


New  Incorporations. 

Mil  ford  Automobile  Machine  Company.  MiUst 
Mass. — Capital,  $10,000.  Directors,  W.  H.  Etitr, 
S.  Fred  Howard  and  William  Hadlcy. 

Meridian  Auto  and  Cycle  Company,  Mcridia 
Miss. — Capital      stock,      $10,000.  Incorponun 

Thco.  Sturges,  R.  J.  Mynton  and  others. 

Monarch  Motor  Car  Company.  Chica|D.-A"^ 
ital.  $150,000.  Manufacturing  automobtlei  I: 
corporators,  T.  A.  Quinlan,  Jr.,  A.  B.  McCordja* 
J.  J.  Boucher. 

The  General  Motor  Car  Company,  San  Tnn^ 
CO,  Cal. — Capital  stock,  $25,000.  Incorpontn 
H.  L.  Edcll,  W.  J.  Young,  E.  W.  Choynsb  « 
William  Jacobs. 

Apex  Motor  Company,  Bergen,  N.  Y.— Ciptd 
$15,000;  to  make  automobile  motors,  etc  hsa 
porators,  A.  A.  Sands,  G.  E.  Parish,  Bcrja,  ^ 
O.   Bullis,   Rochester. 

Mora  Car  Company,  Newark.  N.  Y.— Cart 
$150,000.  Directors,  Samuel  H.  Mora  ami  ^'^ 
Ham  N.  Freeman,  of  Rochester,  and  WilliaE  H 
Birdscll,  of  Newark. 

The  Mutual  Auto  Accessories  Company  of  Asc 
ica.  New  York  City. — Capital,  $10,000.  Incflr?* 
rators,  T.  R.  Ncsbit,  S.  A.  Houch,  F.  J.  Wansi. 
all  of  New  York  city. 

Webb  &  Pine  Automobile  Company,  Qka|s.- 
Capital  stock,  $2,500;  to  manufacture  aatiraoJ-b 
and  accessories.  Incorporators,  William  Friedax; 
Harry  A.  Riley  and  Morris  Friedman. 

American  Racycle,  Novelty  and  Manaf»ctBn( 
Company  of  the  Pacific  Coast,  San  Frandsca  (d 
— Capital  stock,  $30,000.  Incorporators,  E  U. 
Coughlan,  J.  R.  Turner  and  D.   S.  Mantt 

Waller  Motor  Company,  Ames  Avenae.  Katie 
ford,  ^.  J. — To  manufacture  motor  an,  ansa* 
biles,  etc.  Capital,  $50,000.  Incorporaton.  W 
Ham  E.  and  Elwood  E.  Waller  and  John  M.  BJ 

The     Wyoming     Valley     Motor     Car    Coo^i^ 
Wilkcsbarre,  Pa.— Capital,  $50,000;  to  deal  ia 
tomobiles.        Incorporators,      Ambrose 
Plymouth;    James    Cool    and    Laning   Harrcy, 
Wilkesbarrc,    Pa. 

The  Bridgeport  Vehicle  Company,  Bridcffo< 
Conn. — To  manufacture  automobile  part*.  P^fl 
dent  and  treasurer,  Henry  H.  Miller,  20  »**< 
vice  president,  H.  F.  Brandes,  10  sharo;  <i  i 
Miller,   10  shares. 

The  Nielson  Motor  Car  Company,  Drt^ 
Mich. — Capital  stock,  $150,000.  To  roanafK*^ 
3}4  ton  motor  tracks,  runabouts  snd  ddit* 
wagons.  Incorporators,  W.  J.  Newtown.  £■  1 
Webb  and  Charles  J.  Woodall. 

The  Camden  and  Atlantic  Automobile  CooH 
Camden,  X.  J. — Capital  stock.  $25,000;  to  «*( 
passengers  and  freight  from  Camden  to  Mm 
City.  Incorporators,  I.  Dare  Ginehirt,  Ctel 
D.  W^esley  and  M.  Leon  Berry. 

The  Muffler  and  Timer  Company,  Utica,  K  ^ 
Capital  stock,  $51,000;  to  deal  in  mufflers,  trf 
and  cut-out  valves  for  automobiles  ind  cn|tf«l 
Incorporators,  William  S.  Foster,  William  B.  ft| 
ter,  John  J.  Radell  and  G.  A.  Bowman,  of  ^^'^ 
and  Herbert  S.  Powell,  of  Qintoru 

Fort  Pitt  Automobile  Company,  Pittsbarg.  P*^ 
Capital  stock,  $25,000.  President,  John  E  S"" 
secretary  and  treasurer,  Thomas  McGovtm.  J* 
board  of  directors,  A.  I.  Cook.  James  t  '^ 
Thomas  McGovcm  and  John  H.  Stnbbe.  To  M 
die  commercial  and  tourists'  vehicles. 
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Mr.  Alfred  W.  Bo  wen,  of  San  Francisco,  is  vice-president  and  general  manager  of  the 
Ocean  Shore  Railway  Co.  and  has  charge  of  the  company's  construction  work. 
Mr.  Bowen  writes : 

"I  purchased  my  Winton  Model  K  after  much  serious  consideration  because,  as  you 
realize,  during  the  present  course  of  construction  of  the  Ocean  Shore  Railway,  I  must  have  a 
machine  upon  which  I  can  rely  absolutely  to  take  me  over  an  extremely  rough  country  and 
with  as  much  speed  as  possible. 

"To  say  that  the  Winton  Model  K  has  fulfilled  my  expectations  is  putting  it  mildly,  for 
I  had  grave  doubts  that  a  machine  could  be  found  which  would  stand  up  under  the  trips  I  am 
obliged  to  make.  Any  machine  which  will  climb  the  hills  back  of  Colma  with  mud  anywhere 
from  six  inches  to  a  foot  deep,  and  will  also  climb  the  California  Street  hills,  is  good  enough 
for  me,  and  I  doubt  if  there  can  be  found  in  the  market  to-day  a  four-cylinder  machine  which 
will  give  as  good  service  for  heavy  work  as  the  Winton  Model  K.*' 

Compare  the  $2,500  Winton  Model  K  with  any  car  on  the  market 

selling  at  $3,500  or  hi^er. 

Ftill  Infonnation  can  be  obtained  at  Winton  Branches  in  New  York,  Pittsburg,  Boston,  Philadelphia,  Chicago  or 
London,  at  Winton  Sales  A^endes  in  all  important  places,  or  by  writing  for  "The  Motor  Car  Dissected"  to 

*ihe    WINTON    MOTOR    CARRIAGE    CO. 

Ucemed  under  SeWen  Patent  CLEVELAND,  OHIO,  U.  S.  A. 

Mention  Horseless  Age. 


Copyright,  1906,  by  E.  P.  Ingersftll 


Tin  Things  Bein^  Equal 

YOU  will  aaturajly  be  favorably  iDclined  toward  the  simplest  CDgioe,     Bui  suppose  that^  ioslead  of  being  merely  ©qaa.]    ^li-. 
eiigine  with  the  fewest  parts  actually  develops  most  power  and  costs  least  to  mainlain*      ThCPe'S  H  eowwwfyia&iion 

worth  cati&iderin^,  isn*i  it? 

That's  precisely  where  the  CLMOffC  TWO-CYCLE  engine  stands — eighteen  to  twenty  parts  eliminated  on  every  cylinder. 

AND  THERE'S  ENERGY  BEHIND  EVERY  PISTON  STROKE 

You  know,  don't  you,  that  only  every  other  stroke  of  a  four-cycle  engine  carries  power  with  it     Just  consider  what  foar  Elm-ffre 
cylinders,  with  four  impulses  at  every  revolution,  really  means. 

THEY  START  FROM  THE  SEAT 


Let  tis  $end  yotiH  right  now,  a  full  description  of  this  epoch-making  car.    The  prices  are  \ 

Model  15. 
Model  14. 


Pour-Cylinder^  Two-Cycle  Elmore  ^ 
Three-Cylinder,  Two-Oycle  Elmore 


THE    ELMORE 
MFG.  COMPANY 


Members  Association   Licensed 


82,500 
1,500 

1004  AMANDA  STREKl 

CLYDE,    OHIO 


Automobile  Manufacturers. 


KINGSTON      UINE 


of  Carburetors,  Muf- 
flers, Coils  and  Plugs 
is  without  a  peer.  The 
catalog  we  want  to  send 
you  will  tell  you  why. 
A  postal  from  you,  and 
we  send  it. 


DASHCOH. 


BYRNE,  KINGSTON  &  CO. 

Kokomo,  Ind.,  U.  S.  A. 


Pacific  Coast  Branch :  105  Front  Street, 
Canada :  John  Millbn  &  Sons, 


San  Francisco,  Cal. 
Toronto  and  Montreal 


KINGSTON  liUfTLCR  AND  CUT-OUT  COHBINCO 

Sold  by  Leading  Dealers  and  Jobbers  throughout  the  U.  S. 

o4sk  Of  send  for  SpeciJtl  DescrtpHve  CaUtcff, 


March  28,   1906. 

WiWTM  EXPEMENCK. 

Winter  Motoring  in  Indian 
Territory. 

By  Amos  Avery,  M.  D. 
For  the  past  two  years  I  have  owned 
md  run  a  small  buckboard  and  have  kept 
t  in  commission  the  year  round.  I  ran  it 
Kfhen  I  was  living  in.  Connecticut,  where 
;hc  winters  were  much  more  severe  than 
:hey  are  here  (Indian  Territory).  The  motor 
^ing  air  cooled,  I  have  had  no  trouble 
with  freezing  of  cooling  mixtures.  I  con- 
sider this  to  be  the  greatest  argument  in 
favor  of  air  cooling,  more  important  than 
the  elimination  of  the  complication  of  a 
water  cooled  system. 

I    kept    my    machine   in   a   sort  of  open 
shed,  and  on  a  very  cold  morning  it  would 
sometimes  start  a  little  slowly,  but  by  in- 
jecting  a    few   drops  of  gasoline  into  the 
cylinder   through  the  relief  cock  it  would 
start    very     readily,    even    in    the    coldest 
weather,   and  sometimes  the  mercury  was 
10**      below      zero.    The      lubricating     oil 
would  be  a  little  stiff,  and  at  times  it  be- 
came an  advantage  to  warm  the  lubricator 
and  oil  pipes  with  a  little  hot  water  before 
starting    out.    After   the   engine   had   been 
running    a    few    moments    the    oil    would 
flow  freely.     If  there  happened  to  be  any 
adjustments    or    repairs    necessary    it   was 
rather    cold,    and    I    would    say    that    it 
would   be    an   advantage   for  various    rea- 
sons to  have  a  storage  room  that  was  kept 
at   least    above   the    freezing   point,   but   I 
am  glad  to  have  had  the  above  experience, 
as  it  gave  me  a  knowledge  of  the  working 
of  the  machine  under  all  conditions,  and  it 
is    my    experience    that    we    perfect    our 
methods. 

When  on  the  road  I  found  that  the  run- 
about worked  as  well  in  very  cold  weather 
as   it   did   in   warmer   weather,   with   this 
exception,  viz.,  if  I   happened  to  be   run- 
ning  the   machine   on   the   road   during   a 
heavy  snow  squall  there  would  be  a  small 
quantity  of  snow  flakes  drawn  in  with  the 
air    into    the    carburetor,    and    this    would 
cause    a    slight    precipitation    of    moisture 
that  would  cause  skipping  in  the  ignition. 
The  motor  was  stopped  a  few  times  from 
this  cause.    I  soon  found  for  this  trouble 
a  simple  but  effective  remedy,  as  follows: 
From  a  piece  of  roofing  tin  I  formed  a  tube 
about  the   size  of  the   intake   to  the  car-, 
buretor,  and  connected  it  so  that  it  came 
up  past  the  cylinder  at  one  end.    At  this 
end  I  cut  an  oblong  opening  in  the  tube 
on  the   side   next  to   the   cylinder,   at  the 
upper,  warmer  portion  of  the  cylinder,  thus 
taking  in  warmer  air  and  from  a  position 
protected  from  the  snow  flakes.    I  had  this 
tube  arranged  so  it  could  be  adjusted  to 
any  distance  from  the  cylinder,  so  that  it 
allows    of    obtaining    air    of    any    desired 
temperature.     I  found  this  tube  an  advan- 
tage  in    another    way.    When    the    streets 
were  wet  and  moist,  with  the  original  posi- 
tion of  the  intake,  a  few  drops  of  water 
would  sometimes  be  drawn  in  when  riding 
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through  a  small  pool,  but  the  added  tube 
I  could  so  arrange  that  it  was  away  from 
the  direction  of  the  water. 

I  used  my  machine  when  there  was  at 
least  2  feet  of  snow  on  the  ground — ^that  is, 
after  the  roads  and  paths  had  become  some- 
what beaten  down— and  found  much  satis- 
faction in  it  Sometimes  it  became  neces- 
sary to  wind  the  rear  tires  with  rope  to 
get  the  necessary  traction.  The  town 
where  I  was  located  at  that  time  was  a 
smsdl  country  town  and  the  roads  were  not 
sdways  broken  out  as  well  as  one  might 
wish,  but  the  little  buckboard  always 
brought  me  home  on  its  own  power. 

The  climate  in  this  locality  is  so  mild 
that  one  can  run  an  automobile  all  the 
time  with  no  winter  troubles.  The  only 
difficulty  is  after  or  during  a  rain.  The 
soil  is  such  that  it  is  very  muddy  on  the 
dirt  roads  and  the  mud  is  very  slippery 
and  sticky.    As  soon  as  we  get  Statehood 
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added  experience  has  just  that  much  better 
fitted  me  for  continuing.  This  past  winter 
having  been  so  mild,  it  has  been  easy  to 
use  the  auto  through  the  season,  and  even 
the  many  snows  and  cold  of  the  winter 
before  did  little  to  prevent  its  use.  During 
the  early  part  of  each  deep  snow  I  did  not 
attempt  to  run,  but  just  as  soon  as  a^  track 
was  broken  I  was  in  the  auto  as  usual. 
The  water  problem  was  a  trying  one  until 
I  used  the  wood  alcohol,  glycerine  and 
water  combination,  and  since  this  was  used 
little  or  no  trouble  was  found. 

To  my  knowledge  there  has  been  no 
damage  done  to  the  rubber  hose,  and,  of 
course,  the  metal  parts  could  not  become 
damaged  from  any  of  the  ingredients.  The 
only  favilt  is  that  of  evaporation  of  the 
wood  alcohol,  which  necessitates  its  re- 
newal from  time  to  time. 

Tire  troubles  are,  to  my  mind,  the  most 
troublesome,    and   offer   a   large   outlet   to 


Out  in  the  Auto  on  Christmas  Day. 


and  can  raise  some  taxes  to  put  in  bridges 
and  fix  up  the  roads,  this  will  be  an  ideal 
country  to  motor  in.  We  have  no  cold, 
disagreeable  winter  weather,  and  even  in 
the  extreme  hot  weather  of  summer  there 
is  something  in  the  radiating  properties  of 
the  air  that  facilitates  the  cooling  of  the 
motor,  according  to  my  experience. 


Two  Years  of  Autoing. 

By  William  Martin,  M.D. 
Life  is  made  up  of  little  things,  and  one 
might  say  the  same  of  autoing,  for  it  re- 
quires only  a  very  slight  thing  to  make  an 
autoist  miserable  for  a  short  time,  at  least. 
My  experience  is  that  one  must  first  learn 
these  various  little  things  in  order  to  be 
successful  in  the  larger.  After  two  years 
of  the  use  of  an  auto  in  my  professional 
work,  I  feel  that  many  little  discouraging 
things  have  happened,  but  that  enthusiasm 
that  helps  one  to  soar  far  above  such  has 
kept  me  an  enthusiastic  autoist,   and  each 


the  elusive  dollar.  Punctures  and  blow- 
outs, if  not  always  with  you,  certainly  are 
frequent  enough  to  merit  a  considerable 
thought  in  the  line  of  prevention.  The  only 
way  that  at  present  suggests  is  the  use  of 
cushion  or  solid  tires,  and  here  again  we 
who  run  the  Ijght  autos  are  "up  against"  it. 
I  am  not  quite  convinced  that  what  the 
makers  of  one  kind  of  solid  tires  promise 
you  is  quite  to  be  accepted  as  just  what 
applies  to  one's  own  case.  I  hesitate  to  use 
such  on  my  runabout  because  of  the  neces- 
sary jarring  to  the  engine,  as  the  street 
crossings  and  trolley  tracks  offer  many  op- 
portunities for  a  considerable  shaking  up. 
I  have  had  no  experience  with  the  "filling  to 
make  tires  puncture  proof,  so  cannot  tes- 
tify to  the  usefulness  of  it,  and  I  do  feel 
that  the  solution  of  the  tire  problem  does 
not  lie  in  that  direction.  It  seems  to  me 
that  the  suspension  of  the  engine  in  such 
a  way  as  to  absorb  the  jars  ought  to  allow 
of  the  use  of  solid  or  semi-solid  tires  on 
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any  auto,  light  or  heavy,  thus  doing  away 
with  this  great  annoyance  and  expense. 

Ignition  troubles  may  be  frequent  and 
anno3dng  to  anyone  careless  about  watching 
the  wiring  and  connections,  and  at  the  be- 
ginning of  the  auto  career  are  often  the 
most  frequent  of  the  causes  of  stoppage, 
and  at  times  a  little  thing  will  cause  a  long 
delay.  One  soon  learns,  however,  to  watch 
the  battery  connections,  the  spark  plug 
and  the  vibrator  of  the  coil.  These  and  the 
commutator  are  the  vital  points,  and  where 
trouble  is  often  found. 

An  unusual  accident,  that  of  the  entire 
breaking  off  of  the  ground  wire,  happened 
to  me  some  time  ago,  and  I  was  some  time 
locating  the  trouble,  not  suspecting  it  there. 
The  loosening  of  a  screw,  and  even  the  loss 
of  one  from  the  commutator,  may  not  oc- 
cur often;  but  such  did  occur  recently,  and 
at  a  least  expected  time,  for  that  morning 
I  had  just  cleaned  and  replaced  it,  as  I 
thought,  securely.  A  cotter  pin  did  duty 
for  the  screw,  and  the  lost  time  was  soon 
made  up. 

Carburetor  troubles  are  not  infrequent, 
although  the  proper  adjustment  once  had 
is  easily  held.  A  too  rich  mixture  or  too 
poor  will  give  trouble,  but  either  ofie  can 
soon  be  remedied.  I  recently  had  the  coil 
of  the  tubing  leading  to  the  carburetor 
from  the  tank  to  break  and  give  consider- 
able trouble,  until  it  could  be  properly 
mended.  This  occurring  far  from  home, 
and  no  rubber  tubing  being  available, 
would  place  one  in  a  very  unfortunate  posi- 
tion. 

Starting  the  engine  in  the  morning  of  a 
cold  winter  day,  after  standing  all  night,  is 
not  always  the  easiest  thing  to  accomplish, 
yet  a  little  priming  of  gasoline  in  the  spark 
plug  hole  will  generally  save  lots  of  muscle 
and  reputation.  I  invariably  do  this  each 
winter  morning  without  trying  to  start  in 
any  other  way,  and  it  has  saved  many  sore 
muscles  and  perhaps  my  conscience,  and  I 
can  recommend  it  to  all  who  have  not  tried 
to.  The  cold  oil  not  flowing,  and  the 
lubrication  necessarily  suffering  because  of 
it,  prior  to  the  warming  up  of  the  engine 
can  be  obviated  by  the  addition  of  a  small 
quantity  of  kerosene  oil— just  enough  to 
thin  it  for  the  purpose.  I  have  done  this 
for  two  winters,  and  feel  that  it  gives  good 
results,  and  allows  of  using  your  stock  of 
oil  and  saves  the  engine  f ronj  damage  from 
lack  of  lubrication.  Oil  should  always  be 
strained  before  being  placed  in  the  recepta- 
cle, as  some  foreign  matter  may  easily  clog 
the  outlet  and  thus  allow  of  little  or  no 
lubrication.  If  you  hear  an  unusual  pound- 
ing, it  will  be  well  to  look  to  the  flow  of 
oil,  as  damage  can  be  quickly  done  to  your 
cylinder. 

Experience  is  the  best  teacher,  and  in 
two  years  one  can  have  plenty  of  experi- 
ence, and  one  must  be  unusually  dense  if 
he  does  not  profit  by  these  various  experi- 
ences. The  exhilaration  of  autoing  is  one 
of  the  points  in  favor  of  it  for  a  physician, 
and  the  change  of  thought  gives  the  mind 
a  little  rest  between  the  visits,  enabling  him 


to  do  better  work,  which  is  to  the  benefit  of 
those  whose  lives  are  practically  in  his 
hands.  I  am  fully  persuaded  that  the  auto 
offers  the  ideal  mode  of  conveyance  to  the 
town  physician  especially— in  fact,  to  any- 
one, if  he  has  the  little  mechanical  knowl- 
edge or  inclination  sufficient  for  the  proper 
care  of  one. 


A  Doctor's  Car  in  Winter. 

By  Dr.  C.  F.  Howe. 

In  almost  every  issue  of  The  Horseless 
Ace  are  printed  wise  suggestions  from  the 
medical  profession  to  builders  of  automo- 
biles, advising  them  how  to  construct  sat- 
isfactory cars  that  would  meet  their  ap- 
proval, and  induce  them  to  givS  up  their 
money.  The  builders  may  or  may  not  be 
influenced  by  these  suggestions,  but  in  the 
meantime  the  doctors  without  automobiles 
are  losing  valuable  time,  and  the  builders 
are  pushed  to  their  utmost  supplying  the 
demand  for  the  present  style  of  car.  The 
facts  are  that  so  many  good,  satisfactory 
cars  are  made  that  any  of  them  or  all  of 
them  would  suit  me.  If  s  only  a  question 
of  price;  I  would  own  a  dozen  good  cars 
if  I  could.  My  car  has  served  me  so  well 
that  I  am  perfectly  satisfied  with  it  indi- 
vidually, but  there  are  so  many  better  and 
more  expensive  cars  made  I  would  like  an 
assortment.  The  motor  in  my  car  is  a  two 
cycle  type,  and  certainly  is  a  wonderful 
piece  of  mechanism.  I  have  used  it  con- 
tinually in  my  practice  for  now  over  ten 
months,  including  the  present  winter,  and 
never  has  it  failed  to  go  when  wanted.  For 
reliability,  flexibility  and  economy,  certainly 
no  gasoline  motor  can  excel  the  two  cycle. 

My  entire  expense  for  the  ten  months 
has  been  less  than  $60,  or  a  fraction  over 
one  cent  per  mile.  I  have  used  270  gal- 
lons of  gasoline,  at  a  cost  of  $32.40,  also 
$8  worth  of  dry  battery,  $5  worth  of  lubri- 
cating oil,  and  $2  worth  of  wood  alcohol 
for  anti-freezing  fluid.  Other  items  of  ex- 
pense are:  Calcium  carbide,  $1.50;  repair 
of  radiator,  $4  (it  froze  before  the  wood 
alcohol  was  used) ;  $5  for  a  broken  pump 
shaft  and  adjustment  of  chain  and  brakes; 
$1.80  tire  expense.  Total  expense  for  ten 
months,  $59.70,  or  $5.97  per  month,  with 
an  estimated  mileage  of  over  5,000  miles, 
estimated  on  the  basis  of  gasoline  consump- 
tion, my  car  easily  averaging  20  miles  on 
one  gallon  of  gasoline,  according  to  my  own 
measuring,  while  the  makers  claim  25  miles 
per  gallon. 

While  these  figures  may  seem  impossible 
to  some  with  automobile  experience,  yet 
they  are  correct  My  experience  with  two 
former  cars  was  vastly  different,  however, 
in  the  matter  of  repair  expense.  I  attribute 
my  small  expense  with  this  my  present 
car  to  three  important  features,  viz.,  two 
cycle  motor;  light  but  well  made  vehicle; 
very  heavy  3^  inch  tires.  It  costs  less  to 
haul  a  light  load  than  a  heavy  one.  My 
tire  expense  has  been  almost  nothing,  and 
I  have  had  no  trouble.  A  heavy  tire  on  a 
light  car  is  a  matter  of  economy.  The 
motor  expense  has  been  absolutely  nothing. 


and  the  motor  has  been  always  in  ord^r 
and  ready  to  go.  Some  say  a  motor  shoutd 
be  overhauled  and  inspected  at  least  occ 
a  year,  while  others  seem  to  think  once  * 
week  or  once  a  month  is  not  too  oita, 
but  my  car  will  only  get  an  overhaulrci 
when  it  refuses  to  go  satisfactorily.  Of  th:i 
I  am  certain,  after  ten  months'  constast 
use  it  nms  seemingly  as  well  as  ever.  1 
have  a  horse,  but  he  has  not  been  hamessf^ 
the  entire  winter.  When  the  weather  was 
very  disagreeable  I  used  the  street  cark 
but  at  no  time  would  it  have  been  impost- 
ble  to  use  the  automobile.  Of  course  it  :s 
understood  this  has  been  an  exceediogi? 
mild  winter,  and  the  automobile  has  served 
every  purpose,  and  served  it  wcIL  My 
only  objection  to  automobiles  is  Aat  I 
cannot  own  more  of  them,  at  least  an  extra 
big  fine  one  for  extra  occasions.  Live  weH 
while  you  live,  and  own  a  big  automobile 
should  be  the  motto  of  every  progretshre 
physician. 


Three  Winters*  Use. 

By  W.  N.  Fowlhl 
This  is  the  third  winter  I  have  owned  : 
two  cylinder  runabout  of  6  horse  power, 
which  weighs  a  little  less  than  1,000 
potmds.  Except  for  a  general  overhaulxg 
and  repainting  each  winter,  my  marH^w 
has  never  been  out  of  commission  more 
than  one  day  at  a  time.  Among  the  mo^t 
serious  accidents  I  have  ever  had  were  the 
following:  One  intake  valve  stem  broke, 
which  was  temporarily  repaired  in  thirty 
minutes;  another  time  one  push  rod  bust- 
ing loosened  and,  turning  qtiarter  way 
round,  sheared  a  key  in  the  cam  shaft; 
once  a  lug  bolt  holding  the  radiator  xd 
place  broke.  This  includes  all  my  road- 
side accidents.  I  have  also  kept  close  ac- 
count of  my  expenses,  and  thongfa  they 
were  high  for  the  first  six  months,  the  aver- 
age has  been  satisfactory.  My  low  tire  ex- 
pense for  the  three  years  I  attribute  to  te 
fact  that  I  have  always  kept  my  tires  as 
tight  as  possible  and  never  have  ridden  a 
tire  when  it  was  even  leaking  a  little.  I 
have  always  carried  an  extra  tire,  even  in 
my  coimtry  practice,  and  have  been  a  care- 
ful driver,  though  my  average  is  15  miles 
an  hour  over  country  roads,  which  is  quite 
satisfactory  for  me.  I  find  that  my  aver- 
age expense  per  mile,  including  overhaul- 
ing  the  machine,  varnishing  once  and 
painting  and  varnishing  once,  carrying  two 
passengers  practically  all  the  time,  and 
sometimes  four,  has  been  a  fraction  over  if  i 
cents  per  mile  or  three-quarters  of  a  cent 
per  passenger.  This  includes  oil,  gasoline 
and  electricity,  as  well  as  expenses  men- 
tioned above.  If  you  include  deterioration 
of  value,  it  would  be  a  little  more.  My 
winter  precautions  are  limited  to  the  pro- 
vision of  a  pair  of  tire  chains. 


Charles  E.  S.  Burch,  of  Minneapolis,  h*^ 
built  an  "ice  locomotive,"  which  is  propelled 
by  means  of  four  large  steel  spirals  in 
place  of  wheels,  those  on  opposite  sides  be- 
ing  of   opposite   pitch. 


farch  2$,  1906. 
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gislative  Situation  Considered— 
Measures  Suggested. 

By  Xenophon  P.  Huddy,  LL.B. 

Tow  that   the  legislatures   of   many  of 

States  are  considering  new  automobile 
isurcs,  it  is  a  particularly  appropriate 
J  to  look  over  the  existing  statutory 
ctments  for  the  purpose  of  ascertaining 
r  merits  and  defects.  Presumably  if  new 
:tments  are  passed,  which  undoubtedly 

be  the  case;  in  many  jurisdictions,  the 
rtment  of  new  or  amendatory  legislation 

be  for  the  purpose  of  improving  upon 
existing  laws,  either  by  curing  defects, 
)lying  omissions  or  repealing  unneces- 

provisions ;  that  is,  if  the  legislation  is 
npted  by  a  desire  to  honestly  and  fairly 
t  the  present  conditions  and  necessities 
lie  times.  Of  course,  legislation  which 
roposed  not  in  good  faith  and  not  for 
purpose  of  fairly  dealing  with  condi- 
I,  but  for  the  purpose  of  spite  or  any 
ve  other  than  that  of  honestly 
ishing  a  bona  fide  remedy  for  the  safe- 
ding  of  the  public  (of  which  it  must  not 
>rgotten  automobilists  constitute  a  great 
I  cannot  be  expected  to  be  of  great 
^  On  the  contrary,  hasty  and  prejudi- 
(egislation  is  apt  to  be  not  only  unwise 

unconstitutional.  What  satisfaction 
:  can  be  in  passing  such  legislation  is 
^asy  to  see,  for  the  chances  are  that  it 
be  immediately  overthrown,  involving 
Qse  to  the  State  in  defending  the  con- 

Thb  legislation  is  not  the  kind  which 
tre  intended  to  be  discussed,  but  it  is 
legislation  passed  in  an  honest  effort  to 
it  the  public  which  will  be  considered. 

legislate  wisely  on  any  given  subject 
nportance  is  a  more  or  less  difficult 

according  to  the  nature  and  position 
e  matter  sought  to  be  regulated;  espe- 
is  this  true  in  a  country  like  the 
;d  States,  where  the  Government  is 
>sed  to  be  in  the  hands  of  the  people, 
ixists  for  the  purpose  of  benefiting  the 
e  as  a  whole. 

e  who  takes  upon  himself  the  official 
ity  of  representing  the  people  in  the 
ng  of  laws  should  be  a  man  of  intehi- 

and  education ;  one  with  qualifications 
ch  a  nature  as  to  fit  him  for  the  re- 
ible  position  assumed.  A  lawmaker 
d  possess  education  and  wisdom  con- 
ig^  the  matter  he  seeks  to  regulate  by 

If  he  desires  to  frame  a  bill  concem- 
-ail roads  or  their  operation,  or  one 
ning  to  insurance,  or  marriage  and 
:e.   he  should  thoroughly  understand 

subjects.  So  it  is  in  the  case  of  auto- 
c   legislation.     One  who  attempts  to 

laws  to  govern  the  operation  of  motor 
es  on  the  public  highways  should  do 
a  result  of  a  study  of  the  subject  and 
peration  of  existing  laws;  he  should 

the  necessities  of  the  situation,  under- 
the  form  of  remedial  legislation  need- 
id  be  able  to  frame  the  kind  of  meas- 
liat  will  accomplish  a  successful  solu- 
)f  the  problem, 
snipting  to  handle  the  motor  vehicle 


legislative  situation  and  to  suggest  meas- 
ures which  might  be  acceptable  to  all  con- 
cerned is  treading  upon  delicate  ground. 
However,  nothing  ventured,  nothing  gained, 
and  the  writer  begs  the  indulgence  of  his 
professional  brethren  and  the  expert  motor 
car  operator  and  machinist  in  the  following 
reflections. 

Many  of  the  State  automobile  enactments 
need  remodeling,  both  as  to  form  and  sub- 
stance, and  this  should  be  done  only  from 
a  careful  study  of  conditions  and  the  opera- 
tion of  existing  laws.  That  which  needs  to 
be  remedied  should  first  be  considered.  The 
situation  should  be  understood,  and  the  mat- 
ter requiring  control  or  regulation  is  then 
in  order  for  consideration. 

Should  we  regulate  automobiles  and  their 
operation?  This  is  the  fiwt  question  to  be 
answered.  The  necessity  for  the  enactment 
of  laws  is  always  the  first  consideration  in 
any  proposed  legislation. 

There  are  those  who  can  see  no  reason 
why  motor  vehicles  should  come  under  leg- 
islative supervision,  and  be  compelled  to 
carry  tags  and  conform  to  certain  rules 
when  other  vehicles  are  allowed  to  be  oper- 
ated free  from  these  burdens.  They  claim 
that  there  should  be  no  distinction  made 
between  animal  drawn  carriages  and  car- 
riages propelled  by  motors.  Very  true,  there 
should  be  no  distinction  if  there  is  no 
marked  difference  between  the  classes  of 
vehicles  and  the  effect  of  their  operation. 
We  must  deal  fairly  with  the  subject,  elim- 
inating all  bias  for  or  against  the  automo- 
bile.   It  is  the  only  way  to  get  at  the  truth. 

That  the  automobile  is  more  powerful 
and  is  capable  of  more  speed  than  the  horse 
drawn  vehicle,  no  one  will  deny.  These 
characteristics  constitute  the  motor  vehicle 
a  radically  different  mode  of  transportation 
from  the  old  means  of  conveyance.  We 
have  in  the  horseless  carriage  great  speed 
capacity  and  power  that  is  not  subject  to 
fatigue,  but  no  matter  how  powerful  and 
fast  the  automobile  may  be,  it  is  not  for 
those  reasons  a  dangerous  machine  per  se. 
Its  imconfined  sphere  of  action,  quick  re- 
sponse to  guidance  and  immediate  ability  to 
stop  are  superior  characteristics  of  the  mo- 
tor car. 

The  personal  part  played  in  motoring  is 
the  only  subject  for  serious  consideration 
by  the  State.  Put  the  powerful  automobile 
in  the  hands  of  a  reckless  operator  and 
there  may  be  danger.  This  danger  requires 
regulation  in  the  form  of  legislation.  It  is 
the  man  plus  the  inherently  inoffensive 
power — the  automobile — which  necessitates 
the  enactment  of  laws.  Because  the  motor 
vehicle  is  liable  to  become  dangerous  in  the 
hands  of  a  careless  driver,  we  need  laws 
governing  the  situation.  This  is  getting 
down  to  rock  bottom. 

There  being  liability  of  danger  in  the  op- 
eration of  automobiles,  due  to  the  personal 
element  of  motoring,  the  State  legislatures 
undoubtedly  have  the  power  to  enact  laws 
to  protect  the  public  on  the  highways.  This 
the  State  may  do  under  its  police  power, 
which  authorizes  it  to  enact  laws  for  the 


protection  of  the  public  safety,  health  and 
welfare.  There  can  be  no  question  of  the 
State's  power  to  pass  proper  regulations 
controlling  the  operation  of  automobiles  on 
the  public  ways.  The  liability  to  danger 
constitutes  the  constitutional  basis  of  such 
legislation.  It  authorizes  the  State  to  act 
in  the  matter.  To  deny  this  power  is  a 
waste  of  effort  There  is  a  right  and  a 
wrong  side  of  this  legal  matter,  and  it  is 
believed  that  all  motorists  desire  to  take 
the  correct  position  at  the  outset,  which  ac- 
cords to  the  State  the  power  to  regulate  to 
a  certain  extent  motoring  on  the  public 
avenues  of  travel. 

We  have  seen  that  there  is  a  necessity  for 
legislation  concerning  the  automobile,  and 
that  the  State  possesses  the  power  to  legis- 
late. These  having  been  established,  we 
will  now  consider  the  kind  of  legislation 
needed. 

First,  and  above  all,  we  want  fair  legis- 
tion — fair  to  all  concerned.  Such  legisla- 
tion is  the  only  kind  that  can  stand  for  any 
length  of  time ;  it  is  the  only  satisfying  leg- 
islation avoiding  conflict  and  contention. 

Second,  the  legislation  must  be  simple 
and  imderstandable.  The  statutory  provi- 
sions must  not  be  too  complicated.  The  re- 
quirements must  be  plain;  the  duties  of  au- 
tomobile operators  to  be  performed  while 
driving  must  be  prescribed  in  such  a  way 
that  there  can  be  no  question  as  to  what 
must  be  done. 

Third,  the  legislation  must  be  effective.  It 
must  accomplish  its  purpose,  and  its  pur- 
pose must  be  to  eliminate  that  which  au- 
thorizes the  legislation,  which  is  the  danger 
caused  by  the  imprudent  and  careless 
driver. 

Fourth,  the  careful  operator  should  be 
given  the  greatest  liberty  of  the  road  con- 
sistent with  the  safety  of  the  public. 

From  the  foregoing  discussion,  it  will  be 
seen  that  any  proposed  legislation  must  be 
directed  against  the  careless  and  imprudent 
operator.  The  machine  needs  no  considera- 
tion, except  in  an  incidental  way.  The  de- 
clared dangerous  element  of  motoring  is, 
as  has  been  stated,  due  only  to  the  act  of 
the  reckless  operator.  He  must  be  extermi- 
nated by  law — for  the  sake  of  the  public  and 
the  safe  motorist  He  should  be  the  prime 
and  only  object  of  automobile  laws.  Some 
of  the  States  have  attempted  to  carry  out 
this  theory,  notably  Massachusetts  and 
Pennsylvania. 

To  eliminate  reckless  motoring  should 
be  the  aim  of  all  legislative  action,  and  a 
motor  vehicle  law  should  be  so  framed  that 
every  section,  sub-division,  paragraph,  sen- 
tence and  word  should  point  toward  the 
one   great   object — recklessness. 

To  accomplish  its  legitimate  object  the 
law  should  provide  for  registration  and 
identification  of  operators,  and  operators 
only.  There  is  no  need  of  registering  the 
machine,  and  there  is  no  necessity  of  re- 
quiring manufacturers  and  dealers  to  be- 
come registered,  except  when  they  assume 
the  capacity  of  operators. 
There  should  be  a  carefully  fr? 
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vision  in  reference  to  driving  on  the  public 
ways.  This  should  be  the  main  and  most 
important  regulation.  For  example,  it 
should  be  provided  that  to  operate  an  auto- 
mobile on  the  public  highways  at  a  speed 
or  in  a  manner  which  is  dangerous,  having 
regard  to  all  facts  and  circumstances  at 
the  time,  constitutes  an  offense.  Incidental 
to  this  main  provision  there  should  be  other 
separate  provisions  defining  or  stating  that 
which  amounts  to  dangerous  operation;  but 
in  order  to  protect  the  careful  driver  and 
to  give  him  greater  liberty  of  the  road,  the 
violation  of  the  law  should  in  the  first  in- 
stance, at  least,  constitute  only  a  prima 
facie  offense.  There  should  be  a  provision 
enacting  that  if  a  driver  operates  at  a  speed 
over  the  given  limit,  he  is,  prima  facie,  driv- 
ing at  a  dangerous  speed ;  or  if  he  operates 
in  a  certain  manner,  swaying  from  side  to 
side  of  the  road,  for  example,  he  is  prima 
facie  driving  in  a  dangerous  manner.  There 
should  also  be  a  provision  in  reference  to 
the  carrying  of  lamps  and  proper  appliances, 
which  should  provide  that  if  between  cer- 
tain hours  lamps  are  not  carried  the  driver 
is  prima  facie  operating  in  a  dangerous 
manner ;  likewise  if  the  automobile  is  op- 
erated without  brakes,  there  may  be  a  pro- 
vision that  the  machine  is,  in  such  a  case, 
prima  facie  deemed  to  have  been  driven  in 
a  dangerous  manner. 

It  will  be  noticed  that  a  non-compliance 
with  the  suggested  provisions  constitutes 
only  a  prima  facie  case  of  dangerous  driv- 
ing, or  in  other  words,  a  prima  facie  violation 
of  the  law.  This  gives  the  automobilist  the 
opportunity  to  prove  or  show  that,  under  the 
particular  circumstances  of  the  case  as  they 
existed  at  the  time,  he  was  not  causing 
danger,  and  therefore  he  committed  no  of- 
fense. By  enabling  the  motorist  to  refute  a 
charge  of  dangerous  driving  under  the  pro- 
visions as  above  suggested,  he  is  given  a 
greater  liberty  of  the  road;  while  on.  the 
other  hand  the  reckless  driver  is  controlled. 


Spring  and   Summer  Qarb  for 
Motorists. 

Spring  and  summer  garments  for  au- 
tomobilists  are  now  occupying  the  atten- 
tion of  specialists  in  this  kind  of  apparel. 
In  the  shop  windows  along  Fifth  avenue 
and  Broadway  the  new  modes  are  now 
on  view,  and  have  already  made  their 
appearance  among  the  fashionables.  Al- 
though the  past  winter  has  not  been  of 
the    variety   known    as    "old    fashioned," 


Scandinavian  Leather  Coat,  Parisian 
Model. 

Courtesy    of    .Scandinavian    J'ur    and    Lcatlu-r    Co. 


Spring  Model,  Ladies'  Motor  Coat. 

Courtesy   of    Saks   &    Co. 

dealers  have  done  a  thriving  business  in 
fur  garments  for  motorists,  but  with  the 
approach  of  the  warmer  days  of  spring 
new  problems  are  presented.  The  rai- 
ment demanded  must  be  dust  and  rain 
proof,  as  well  as  of  much  lighter  mate- 
rial. A  distinction  is  also  to  be  made 
between  garments  for  spring  and  fall 
wear  and  those  for  the  warmest  weather 
of  summer. 

According  to  a  prominent  Broadway 
dealer,  khaki  is  going  to  be  an  extremely 
popular  material  the  coming  i;eason  for 
all  but  the  warmest  weather.  Although 
it  has  not  yet  been  used  to  any  great 
extent  in  this  country,  English  motorists 
have  been  very  fond  of  it  for  more  than 
a  year.  It  is  inexpensive,  and  meets  the 
requirements  of  motorists  exceptionally 
well,  after  it  has  been  treated  to  the 
rain-proofing  process. 

Of  course,  pongee,  linen,  leather  and 
all  kinds  of  rubbered  silks  r.nd  satins 
will  be  worn,  and  the  Empire  styles  that 
were  so  much  in  vogue  last  summer  will 
still  hold  the  lead.  Loose,  full  garments 
have  become  an  acknowledged  necessity 
with  motorists. 

Those  who  can  afford  it  affect  leather 
to  a  great  extent.     The  garments  made 


from  the  soft,  pliable  Danish  and  Scan- 
dinavian leathers  arc  comfortable  as  wel 
as  beautiful,  but  those  made  from  tkt 
domestic  leathers  are  far  from  satisfac- 
tory. We  illustrate  on  this  page  one  c: 
the  fancy  Scandinavian  leather  coats 
after  a  Parisian  model.  To  chaufEcnrj 
especially  leather  has  a  practical  vaiiie, 
which  will  probably  always  g^ive  it  a  cer- 
tain degree  of  popularity  with  them 
Notwithstanding  this  fact,  one  sees  thc^ 
wearing  cloth  Norfolk  jackets  with  knc« 
breeches  more  and  more,  the  puttees  br- 
ing the  only  leather  garments. 

In  this  connection  the  recent  action  01 
the  Professional  Chauffeurs'  Club  0: 
New  York  City,  in  flfOtestin^  against 
motor  car  drivers  wearing  livery,  is  es- 
pecially interesting.  American  chauf- 
feurs generally  appear  unwilling  to  fel- 
low the  dictates  of  European  flunkeyisuL 
and  so  we  do  not  see  them  decked  out  in 
gorgeous  hussar  and  semi-military  mii- 
forms,  as  is  so  common  in  France  ax^i 
Germany.  They  believe  their  calling  is 
above  that  of  a  coachman  or  footman 
in  that  they  must  have  mechanical 
knowledge,,  and  they  evidently  propo?« 
that  their  employers  shall  recognize  this 
fact. 

Italian,  Japanese  and  Tussor  silks  n 
white  and  black,  as  well  as  in  lighter 
and  mode  shades,  and  pongee  will  be 
the  materials  used  for  the  w^armc5t 
weather.  Some  of  the  new  models  art 
severe  in  their  simplicity  and  utter  bck 
of  ornamentation,  while  others  go  to  tbc 
other  extreme  of  fashion.  Indeed,  at  tie 
recent  race  meet  at  the  Ormond-Day- 
tona  beach  some  wonderful  creations  m 
motor  coats  were  worn,  while  some  of 
the  hats  and  veils  were  positively  star- 
tling as  compared  with  previous  fashioas 
in  this  country. 


Gentleman's  Motor  Coat. 
Courtesy   of    Saks   &    Co, 


[arch  ^S,    1906. 


THE   HORSELESS   AGE. 


469 


Silk  Hood  for  Motoring. 

he  present  season  will  show  a  distinct 
iency  toward  the  more  dressy  styles 
he  French  in  millinery.  Hitherto  the 
nest  hats  possible  were  thought  the 
»t  desirable  for  automobilists,  but 
le  of  the  new  models  are  very  elab- 
te.     They  are  all  rather  flat  in  effect, 

are  made  up  in  striking  colors,  and 
amed  with  wings  in  such  a  way  that 
y  will  not  take  the  wind, 
''eils  especially  offer  an  unusual  op- 
tunity  for  novel  display  to  the  devo- 
s  of  fashion.  Yards  of  chiffon  can  be 
ped  upon  the  head  in  myriad  styles 
1  with  striking  effect.  The  popular 
)n  Bijou  veil  is  apparently  a  scarf 
en  one  picks  it  up,  but  it  is  instantly 
nsformed  into  a  hood,  with  veil  at- 
hed,  by  the  extremely  simple  process 

pulling    two   strings,   which   then   tie ' 
der  the  chin  and  fasten  it.   Fine  Orien- 

laces  and  the  French  lace  veils  with 
avy  borders  will  be  worn  by  those  who 
sire  more  expensive  materials. 
Two  of  the  new  spring  models  in  mo- 
r  coats  by  Saks  &  Co.,  New  York,  are 
Listrated  on  the  opposite  page.  They 
2iy  be  made  of  any  material  (although 
»ngee  is  used  in  the  models  shown), 
d  are  provided  with  Danish  leather  col- 


lars and  cuffs.  In  the  ladies'  coat  th\s 
long  cape  and  the  fullness  of  the  garment 
show  the  tendency  of  the  new  style. 

The  rubbered  silks  come  in  a  great  va- 
riety of  weaves,  some  of  the  most  attract- 
ive being  Scotch  plaids.  Leather  piped 
and  bound,  they  make  unusually  stylish 
garments,  and  the  dealers  expect  that 
there  will  be  considerable  call  for  them 
this  spring.  One  of  these  new  weaves 
is  a  black  and  white  shepherd's  plaid,  cut 
full  length,  with  new  style  of  cuffs, 
trimmed  with  bands  of  the  same  material, 
the  plaid  effect  being  carried  out  even  in 
the  buttons. 

Another  stylish  ladies'  coat  is  of  fine 
gray  worsted  of  quiet  weave,  showing 
pipings  of  narrow  buff  leather,  wherever 
they  can  be  used  effectively.  The  but- 
tons of  many  sizes,  in  French  gilt,  all 
bear  the  design  of  an  automobile.    Straps 


IBIN'ATION    CrAVENETTE    CoaT    AND  TkoL'SERS. 


Pongee  Dust  Coat,  With  Cape. 

of  the  worsted  stuff,  buff  piped,  as  are 
also  the  pockets  and  cuffs,  add  much  to 
the  striking  effect  of  the  garment. 

A  light  drab  worsted  rain-proof  coat, 
trimmed  with  narrow,  curved  bands  of 
the  same  material,  piped  with  tan  leather, 
of  which  the  the  pockets  and  cuffs  are 
also  made,  is  one  of  the  coats  to  which 
dealers  call  attention  as  having  been 
much  admired  by  those  who  had  seen  it. 
Tan  buttons  with  gilt  rims  give  the  gar- 
ment an  exquisite  finish. 

One  of  the  extreme  styles  is  the  Louis 
coat  in  leather,  with  skirt  to  match,  and 
finished  with  welt  cordings  of  velveteen. 
It  is  most  effective  on  a  tall,  slender 
woman,  and  is  a  style  that  will  naturally  be 
exclusive. 

In  the  matter  of  color,  gray  seems  to 
have  the  preference,  with  the  shades  of 
blue  and  slate  close  seconds.  Some  of 
the  coats  are  bright  red,  and  are  permissi- 
ble to  those  who  desire  an  extreme  style. 

A  long  coat  of  gray  silk  of  high  sheen 
cut  with  a  biased  seam  back,  that  gives  it 


Silk  Hood  Fitted  With  Large  Glass. 


a  smart  flare,  reaches  to  the  hem  of  the 
dress  skirt  underneath.  The  double 
breasted  front  is  fastened  with  smoke 
pearl  buttons. 

Two  silk  hoods  are  illustrated  on  this 
page,  one  on  the  right  being  fitted  with 
a  large  glass  and  adapted  to  go  over  any 
size  hat. 

A  long  cravenette  combination  coat  for 
men  is  illustrated  on  this  page.  This  is 
^o  arranged  that  trousers  can  be  made 
out  of  a  part  of  the  coat,  thus  affording 
complete  protection  against  the  elements. 
It  takes  only  a  moment  to  change  the 
long  coat  into  a  garment  having  all  the 
essential  features  of  a  blouse  and  trousers. 

Imported  leather  gloves  are  usually 
worn  by  men;  those  shown  in  the  illus- 
tration are  of  Scandinavian  leather  and 
waterproof.  They  are  adapted  to  the 
hardest  uses. 

In  the  matter  of  head  gear  for  men, 
caps  are  in  the  lead.  These  usually  un- 
fold over  the  back  of  the  head,  reaching 
to  the  coat  collar. 

For  all  of  the  cuts  used  in  this  article, 
except  the  two  credited  to  Saks  &  Co., 
we  are  indebted  to  the  Scandinavian  Fur 
and  Leather  Company,  New  York. 


Imported  Leather  Gauntlets. 
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ELECTRIC 
IGNITION 

^ 

Electrical  Connections. 

A  galvanic  or  primary  cell  made  of 
definite  materials  always  gives  a  certain 
electromotive  force  independent  of  the 
size  of  the  cell.  The  ordinary  dry  cell, 
for  instance,  gives  about  1.3  volts,  while 
certain  forms  of  wet  cells  give  as  high 
as  2.5  volts.  When  it  is  desired  to  make 
use  of  a  higher  electromotive  force  it  is 
necessary  to  use  a  number  of  cells  and 
connect  them  in  series,  as  shown  diagram- 
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Fig.  I. 

matically  in  Fig.  i.  That  is,  the  positive  or 
carbon  terminal  of  one  cell  is  connected 
by  a  wire  to  the  negative  or  zinc  terminal 
of  the  adjacent  cell.  It  may  here  be  ex- 
plained that  it  is  customary  in  electrical 
literature  to  represent  a  primary  cell  dia- 
grammatically  by  two  parallel  lines,  one 
short  and  heavy,  representing  the  nega- 
tive pole,  and  one  long  and  thin,  repre- 
senting the  positive  pole.  When  a  num- 
ber of  cells  are  thus  connected  in  series 
(or  tandem)  the  combined  electromotive 
force  is  equal  to  the  sum  of  the  electro- 
motive forces  of  the  individual  cells.  Or, 
if  all  the  cells  are  exactly  alike,  the  total 
electromotive  force  is  equal  to  the  prod- 
uct of  the  electromotive  force  of  one 
cell  by  the  number  of  cells.  A  number 
of  cells  connected  together  electrically  in 
any  manner  is  called  a  battery. 

When  a  number  of  cells  are  connected 
in  series  the  total  current  flows  through 
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each  one,  and  the  maximum  current  ob- 
tainable from  a  battery  of  cells  connect- 
ed in  series  is  limited  by  the  current  ca- 
pacity of  the  individual  cell.  If  it  is  de- 
sired to  obtain  a  greater  current  than  is 
obtainable  in  this  manner  the  cells  are 
connected  in  parallel  (or  multiple),  as 
shown  in  Fig.  2;  that  is,  all  the  positive 
poles  are  connected  together  and  all  the 
negative  poles  are  connected  together. 
The  resultant  electromotive  force  of  a 
battery  of  cells  connected  in  parallel  is 
no  greater  than  that  of  a  single  cell,  but 
as  the  currents  from  the  individual  cells 
are  combined,  providing  the  cells  are  all 
exactly  alike,  the  total  current  is  equal 
to  the  current  furnished  by  the  individual 
cell  times  the  number  of  cells. 


'  The  two  methods  of  connection  may 
be  combined,  giving  the  series-parallel 
method  of  connection,  as  illustrated  in 
Fig.  3.  In  that  case  the  total  electromo- 
tive force  is  equal  to  the  product  of  the 
electromotive  force  of  the  individual  cell 
by  the  number  of  cells  in  each  row  or 
series,  and  the  total  current  is  equal  to 
the  current  of  the  individual  cell  by  the 
number  of  rows.  By  this  method  of  con- 
nection it  is  therefore  possible  to  secure 
both  a  high  electromotive  force  and  a 
strong  current. 

The  actual  current  which  flows  when 
the  terminals  of  a  battery  or  other  source 
of  current  is  connected  through  a  resist- 
ance is  always  calculated  by  Ohm's  law, 
as  given  in  a  recent  instalment,  viz.. 
Electromotive  Force 


Current  = 


Resistance 


Amperes 


Volts 


Ohms 

The   term   resistance  in  the  upper  of 
the  two  equations  includes  the  whole  re- 
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Fig.  3. 
sistance  of  the  circuit,  the  internal  resist- 
ance of  the  source  of  current  as  well  as 
the  resistance  of  the  outside  portion  of 
the  circuit.  These  two  resistances,  being 
in  series,  add  together.  For  instance, 
suppose  that  a  cell  of  1.5  volts  electro- 
motive force  and  one  ohm  internal  re- 
sistance is  closed  through  a  wire  of  2 
ohms  resistance.  The  total  resistance  in 
circuit  is  evidently  1  +  2  =  3  ohms,  and 

the  current  =  li?  =  J  ampere.     It  is  evi- 

3 
dent  that  electric  conductors,  like  cells, 
may  be  connected  in  any  one  of  three 
different  ways,  viz.,  in  series,  in  parallel 
and  in  series-parallel.  When  they  are 
connected  in  series,  as  shown  in  Fig.  4, 
the  total  resistance  is  equal  to  the  sum  of 
the  individual  resistances, 

R  =  ri  +  ra  +  r»  +  r«. 
When  a  number  of  conductors  of  equal 
resistance  are  connected  in  parallel  the 
resultant  resistance  between  their  junc- 
tions is  equal  to  the  resistance  of  the  in- 
dividual conductor  divided  by  the  number 


—  fj  — - 


-r,- 
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Fig.  4. 
of  conductors.  In  other  words,  by  con- 
necting two  equal  conductors  in  parallel 
the  resistance  is  reduced  to  one-half;  by 
connecting  three  in  parallel,  to  one-third; 
four,  to  one-fourth,  etc. 

When  conductors  of  unequal  resistance 


are  connected  in  parallel  the  problem  c: 
finding  the  resultant  resistance  is  sc-c^ 
what  more  difficult  The  method  of  pr- 
eceding in  such  a  case  is  as  follows:  5r:- 
pose  that  three  conductors  of  T,  2  anc  * 
ohms  resistance  respectively  are  o:t 
nected  in  parallel;  it  is  required  to  nr: 
the  resultant  resistance.    When  a  nurnb-r 


of  conductors  are  connected  in  paraCs 
their  conductance,  which  is  the  rcciprcci 
of  the  resistance,  is  added  together,  h 
the  above  example  the  conductance  d 
the  individual  conductors  will  be  i, 
and  J  "mhos"  respectively,  and  the  ton 
conductance  i  +  i  -f  J  =  Vmhos.  As  tk 
resistance  is  the  reciprocal  of  the  coc- 
ductance,  the  resultant  resistance  -wiA  bt 
TT  ohms. 

By  means  of  these  rules  the  resistua 
of  any  network  of  conductors  can  be  a!- 
culated,  and  the  current  which  a  cell  .r 
battery  of  known  electromotive  force  r:i 
internal  resistance  will  send  through  : 
be  found.  The  maximum  current  wfcki 
a  cell  is  capable  of  delivering  is  obtaicc 
when  its  two  terminals  are  connected  fcf 
a  short,  heavy  wire.  The  cell  is  then  » , 
to  be  short  circuited,  and  the  cnrrcr: 
flowing  in  such  a  case  is  evidently  eqr^ 
to  the  electromotive  force  of  the  cell  6- 
vided  by  its  internal  resistance. 
f- ft  Ohm- 
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Automobiles  in  Uruguay. 

Consul  O'Hara,  of  Montevideo,  writa 
that  the  automobile  is  rapidly  becoming  1 
popular  vehicle  in  Uruguay  as  a  social  a&l 
business  convenience.  Prior  to  1905  thd^ 
were  but  three  machines  iu  Uruguay,  aiil 
they  were  of  French  manufacture,  wlA 
during  the  year  just  passed  forty-scMl^ 
were  imported,  four  of  which  were  AnKii* 
can.  Two  of  the  American  machines  ait 
now  in  use.  He  criticises  American  maah 
facturers  for  not  assisting  local  agents  itt 
same  as  the  French  manufacturers  do,  wis 
now  have  the  greater  portion  of  the  a-j* 
mobile  trade  of  Uruguay. 

The  Uruguayan  Government  has  offeiti 
a  special  inducement  to  importers  of  aut* 
mobiles  by  reducing  the  rate  of  duty  to  S^ 
per  cent,  on  the  valuation  of  the  machin* 
which  is  usually  placed  very  much  bcl.fl 
the  actual  value.  It  is  said,  however,  *bA 
this  rate  may  be  increased  to  12  per  coA 
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Disintegration  of  the  A.  A.  A. 

One  of  the  largest  Eastern  automobile 
clubs  has  recently  withdrawn  from  the 
American  Automobile  Association,  and 
several  other  clubs  are  reported  to  be 
considering  the  same  step.  The  associa- 
tion is  therefore  on  a  downward  path,  so 
far  as  membership  is  concerned.  The 
dissatisfaction  appears  to  be  particularly 
marked  in  Pennsylvania,  where  an  inde- 
pendent State  federation  of  automobile 
clubs  has  recently  been  formed. 

There  need  be  no  surprise  at  this  seces- 
sion from  the  ranks  of  the  A.  A.  A. 
Every  member  club  is  obliged  to  pay  into 
the  treasury  of  the  association  an  an- 
nual contribution  of  $1  for  each  active 
and  associate  member,  and  even  those 
well  disposed  toward  the  A.  A.  A.  must 
admit  that  the  clubs  have  received  very 
little  in  return  for  their  money.  Of  the 
different  objects  which  the  association 
was  organized  to  accomplish  it  has  suc- 
ceeded in  accomplishing  only  one,  that  of 
exercising  control  over  automobile  rac- 
ing. The  association  has  managed  to 
retain  undisputed  control  of  radng  to  this 
date,  and  the  racing  committee  has  been 
practically  the  only  one  which  has  de- 
veloped any  activity.  Automobile  race 
control  gives  the  association  its  power 
and  absorbs  its  energies,  and,  presuma- 
^bly,  its  material  resources. 

Now,  the  average  member  of  the 
smaller  automobile  club  is  not  a  sports- 
man. Aside  from  a  few  who  may  lay 
claim  to  this  character  the  membership 
of  these  clubs  is  composed  of  automobile 
tradesmen  and  owners,  who  are  particu- 
larly interested  in  seeing  the  cause  of 
automobiling  advanced  by  efforts  in  the 
direction  of  fair  legislation,  roads  im- 
provement, touring  bureau  work,  etc. 
The  American  Automobile  Association 
during  the  four  years  of  its  existence  has 


done  almost  nothing  along  these  lines, 
and  it  is  no  wonder  that  the  practical 
minded  members  are  becoming  dissatis- 
fied. The  association  may  not  have  had 
sufficient  funds  at  its  disposal  to  under- 
take very  extensive  propaganda  work, 
but  if  the  will  and  ability  to  accomplish 
desirable  objects  had  only  been  plainly 
shown  the  necessary  funds  could  readily 
have  been  raised. 

The  dissatisfaction  among  the  member- 
ship is  reflected  by  a  recent  utterance  of 
the  newly  elected  president,  that  the  as- 
sociation should  henceforth  devote  more 
attention  to  the  practical  side  of  automo- 
biling, or  words  to  that  effect.  Before 
the  election  of  Mr.  Farson,  Western 
automobilists  were  inclined  to  regard  the 
association  as  dominated  by  a  coterie  of 
wealthy  Eastern  automobile  sportsmen, 
and  it  was  obviously  to  discount  this  im- 
pression that  the  presidency  was  this  year 
confided  to  a  Western  man.  This  may 
dispose  of  the  charge  of  sectionalism, 
but  whether  it  will  have  any  material 
effect  on  the  general  policy  of  the  asso- 
ciation may  well  be  doubted.  The  main 
object  of  the  association  still  remains  the 
control  of  automobile  racing,  as  was  em- 
phasized by  the  importance  attached  to 
the  selection  of  the  racing  committee,  and 
it  is  to  be  questioned  whether  the  asso- 
ciation's capacity  for  work  will  much  ex- 
ceed that  required  for  this  task.  More- 
over it  appears  that  it  is  difficult,  if  not 
impossible,  for  one  and  the  same  organi- 
zation to  accomplish  much  for  both  a 
sport  and  a  practical  object.  It's  a  case 
of  serving  two  masters.  The  American 
Automobile  Association  has  given  its 
preference  to  the  sport,  and  will  probably 
drift  furthei  in  that  direction  as'  time 
goes  on.  The  chief  incentive  for  the 
smaller  clubs  throughout  the  country  to 
join  a  national  body  would  be  the  possi- 
bility of  exerting  through  it  a  stronf*  **«- 
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fluence  in  case  of  threatening,  unfavora- 
ble local  legislation.  If  this  field  of 
activity  is  neglected  the  support  of  the 
smaller  clubs  must  inevitably  be  lost. 


Legislative  and  Judicial  Prejudice. 

The  automobile  has  suffered  consid- 
erably at  the  hands  of  legislative  bodies 
in  some  jurisdictions,  owing  to  prejudicial 
influences.  Adverse  legislation  has  been 
expected,  and  a  commendable  effort  has 
been  made  to  prevent  the  passage  of  un- 
fair laws.  If  nothing  else  has  been  ac- 
complished, the  fact  that  there  are  two 
sides  to  the  automobile  question  has  been 
impressed  upon  all,  and  it  has  become 
pretty  well  understood  that  the  motor 
vehicle  is  a  great  and  useful  invention, 
possessing  rights  which  must  be  recog- 
nized. It  is  also  conceded  that,  although 
there  may  be  stringent  legislation  for  a 
while,  modifications  will  soon  come  when 
conditions  change  and  when  the  preju- 
dice against  the  automobile  subsides. 
There  is,  however,  no  small  amount  of 
judicial  prejudice  against  motoring,  and 
this  constitutes  one  of  the  most  serious 
dangers  at  present. 

That  magistrates  and  courts  are  sub- 
ject to  prejudice  is  a  well  known  fact. 
Corporations,  for  example,  have  experi- 
enced judicial  prejudice  from  the  time  of 
their  inception.  Now  the  automobile 
seems  to  be  an  object  of  discrimination 
on  the  part  of  some  courts  and  magis- 
trates. Very  recently  a  New  Jersey 
grange  adopted  resolutions  condemning 
the  expenditure  of  money  in  improving 
highways  for  the  benefit  of  automobilists, 
and  denounced  the  motor  vehicle  as  a 
public  enemy.  This  prejudice  in  New 
Jersey  is  matter  of  common  knowledge. 
It  was  recently  reflected  in  the  remarks 
of  a  New  York  police  magistrate  when 
holding  to  bail  a  millionaire  Wall  Street 
speculator  for  alleged  excessive  speeding. 
Prejudice  in  the  legislatures  may  be  ex- 
pected if  the  people  arc  prejudiced,  since  the 
former  are  representatives  of  the  latter,  but 
to  find  a  judge  or  court  prejudiced  is  not 
only  contrary  to  the  expectation  of  the  citi- 
zen but  opposed  to  his  rights.  A  judge  who 
allows  prejudice  to  operate  in  deciding  a 
case  before  him  is  not  fit  to  occupy  his 
place.  No  tribunal  should  be  as  devoid  of 
prejudicial  influences  as  a  court  of  justice. 
A  magistrate  in  deciding  a  case  has  to  con- 
sider only  the  facts  pertaining  to  it  which 
are  brought  to  his  attention,  and  if  an  auto- 


mobilist  is  before  him  for  a  violation  of  the 
law  the  magistrate  must  not  be  influenced 
by  popular  sentiment  or  any  other  matter 
foreign  to  the  case,  for  if  he  is  so  influenced 
he  violates  his  duty  and  oath  of  office. 

How  can  judicial  prejudice  be  met?  What 
is  the  remedy?  Strong  influences  should 
be  set  in  motion  to  keep  men  from  occupy- 
ing judicial  positions  who  are  incapable  of 
impartially  determining  cases.  A  record 
should  be  kept  of  those  magistrates  who 
have  expressed  prejudice  against  the  auto- 
mobile, and  efforts  should  be  made  to  keep 
them  from  holding  office. 


Is  the  Horse  Disappearing? 

William  H.  Shannon,  who  is  said  to  be 
an  authority  on  horse  trade  statistics,  has 
compiled  from  the  reports  of  the  Depart- 
ment of  Agriculture  a  table  of  the  num- 
ber and  value  of  horses  in  the  United 
States  every  year  since  1890,  from  which 
it  is  seen  that  in  the  intervening  period 
of  fifteen  years  the  number  of  horses  in 
this  country  has  increased  from  14,213,837 
to  17,057,702,  or  by  about  20  per  cent. 
These  figures  have  been  put  forward  as 
proving  that  the  advent  of  the  automobile 
has  in  nowise  affected  the  breeding  of 
horses. 

During  the  period  covered  by  the  sta- 
tistics not  only  has  the  manufacture  of 
automobiles  developed  from  its  earliest 
beginning  to  its  present  state,  but  the 
trolley  car  has  replaced  horse  cars  in  all 
parts  of  the  country,  so  that  one  might 
well  expect  the  breeding  of  horses  to 
have  suffered  materially.  If  the  statistics 
show  an  actual  increase  in  the  number 
of  horses  in  the  country,  it  must  not  be 
rashly  concluded  that  the  introduction  of 
mechanical  means  of  transportation  has 
not  affected  the  horse,  for  the  country 
has  also  grown  enormously  in  the  past 
fifteen  years. 

The  population  of  the  United  States 
has  increased  during  this  period  from 
about  62,000,000  to  about  90,000,000,  or  by 
about  45  per  cent.,  and  there  is  no  reason 
why,  if  there  had  been  no  change  in  the 
means  of  transportation  employed,  the 
number  of  horses  should  not  have  in- 
creased in  the  same  proportion  as  the 
population.  In  that  case  there  would 
have  been  a  total  of  about  20,600,000 
horses  in  the  country  at  this  date,  or 
3,500,000  more  than  there  actually  are, 
and  this  is  as  large  a  number  as  could 
reasonably   be   expected   to  be   displaced 


by  the  trolley  and  automobile  in  so  short 
a  period. 

If  the  population  of  the  country  dil 
not  increase  there  is  little  doubt  that  tik? 
number  of  horses  would  actually  dediiM. 
as  is  found  to  be  the  case  in  Paris  sin:* 
1900.  Again,  it  must  be  remembered  tha* 
the  demand  for  horses  depends  not  oa:- 
on  population,  but  also  on  the  amount  c- 
land  under  cultivation  and  on  the  inter*^  - 
ty  of  cultivation,  and  these  factors  hart 
been  constantly  increasing  in  the  United 
States,  and  will  continue  to  do  so  fir 
quite  some  years  to  come.  While,  thcrr- 
fore,  owing  to  the  rapid  g^rovrth  of  thf 
country,  there  is  as  yet  no  decrease  c 
the  number  of  horses  due  to  the  rise  cf 
the  automobile,  its  effect  on  the  increase 
in  the  number  of  horses  is  already  quite 
noticeable. 


Worm  Wheel  Drive  for  Commercial 
Vehicles. 

Not  the  least  among  the  causes  rf 
trouble  with  the  earlier  types  of  coc- 
mercial  gasoline  motor  vehicles  was  i:u 
employment  of  the  direct  drive  by  centre 
chain  from  the  motor  to  the  rear  ax^c 
With  this  method  of  transmission  it  :: 
difficult  to  get  a  greater  reduction  facta: 
than  5  to  I,  as  it  would  unreasonably  rt- 
duce  the  road  clearance  under  dc 
sprocket  on  the  rear  axle,  and  whateic: 
advantages  the  direct  drive  may  offer,  is 
the  case  of  a  heavy  commercial  rehicc 
they  are  more  than  wiped  out  by  th- 
accompanying  disadvantage  of  the  h:gl 
speed  of  which  the  car  is  capable  and  1: 
which  it  is  likely  to  be  frequently  dri\ec 
The  great  wear  and  tear  which  arc  in- 
separable from  high  speed  in  heavy  cirs 
on  solid  rubber  tires  have  since  become 
fully  recognized,  and  at  present  the  pre- 
vailing practice  is  to  use  a  double  re- 
duction on  all  heavy  commercial  vehicles 

The  introduction  of  a  second  reducni: 
gear,  whether  it  be  sprockets  a.nd  cha^ 
or  spur  gears,  is,  of  course,  accompame: 
by  an  appreciable  extra  loss  in  the  power 
transmitted,  and  the  question  arises  ho* 
the  worm  gear,  which  allows  of  almoi: 
any  reduction  ratio  desired,  would  core- 
pare  in  efficiency  and  convenience  xntt 
the  ordinary  double  reduction  gears.  .\ 
somewhat  similar  problem  has  arisen  s 
electric  street  car  practice,  where  the  ca 
of  the  light  and  compact  high  speed  m-j- 
tor  calls  for  either  a  double  rcduct:c«: 
spur  gear  or  a  worm  and  worm  wheel 
Some  experiments  made  by  a  prominent 
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ign  electrical  firm  have  shown  that  by 
g  multiple  thread  steel  worms,  mesh- 
viith  phosphor  bronze  worm  wheels 
ncrged  in  oil,  a  degree  of  efficiency 
btained  which  is  certainly  very  diffi- 

to  realize  with  a  double  spur  gear 
iction.  This  suggests  the  practica- 
y  of  the  worm  wheel  drive  for  com- 
cial  automobiles.  The  application  of 
3rm  gear  in  automobile  transmission 
Id  not  exactly  be  a  departure,  as 
I  a  drive  has  been  used  on  pleasure 

by  an  English  manufacturer  for  a 
ber  of  years,  and  has  recently  been 
led  by  him  to  motor  omnibuses.  It 
also  been  used  to  some  extent  in 
ice,  particularly  on  broughams  and 
of  similar  construction,  in  which  the 
position  of  the  shaft  with  the  worm 
Tneath  the  axle  is  an  advantage, 
lied  to  heavy  commercial  cars,  which 
Id  not  be  run  at  above  10  miles  per 
,  the  worm  gear  drive  would  admit 

considerable  simplification  in  con- 
:tion,  reduce  noise  somewhat  and 
ibly  even  increase  the  transmission 
cncy,  as  compared  with  a  double  re- 
ion  gear.  The  chief  disadvantage  of 
worm  gear  drive  is  probably  that  a 
:le  equipped  with  it  cannot  be  pulled 
ushed,  or,  at  least,  only  with  great 
ulty,  owing  to  the  back  lock  action 
e  gear.    But  from  the  success  of  this 

of  drive  in  England  it  is  to  be  con- 
rd  that  this  drawback  is  not  a  very 
us  one.  Another  consideration 
d  be  whether  the  live  axle  is  really 
able  on  heavy  vehicles,  as  at  present 
tendency  is  evidently  toward  side 
IS.  These  matters  can  only  be  defi- 
-  decided  by  experiment,  and  we  are 
iore    glad   to   learn   that  the  worm 

is  soon  to  be  tried  on  a  commercial 
o  be  built  in  this  country. 

Ignition  Cable  Tester. 

A.  Wolcott,  superintendent  of  the 
ard  Electric  Company,  of  Warren, 
,  has  devised  a  method  of  testing  the 
ition  of  ignition  cables  which  has 
adopted  by  the  company.     The  cable 

is  substantially  an  induction  coil,  C, 
»Ie  of  producing  a  3  inch  spark.  The 
iry  coil  P  is  connected  through  switch 
a  4  volt  storage  battery  B.  Secondary 
connected  to  adjustable  spark  gap  G 
ilso  to  terminals  E  F,  which  are  metal - 
r  connected  to  contacts  H  J.  The  latter 
spring  contacts  continually  brushing 
xterior  of  the  cable.  K  is  merely  a 
'.  and,  with  H  and  J,  is  mounted  on  a 
r  wooden  base  which  is  firmly  bolted 
support 
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The  cable  A  is  drawn  rapidly  through 
the  guide  K  and  contacts  E  F,  while  the 
sparky  is  continuously  jumping  spark  gap  G. 
If  a  failure  is  found,  it  is  immediately  ap- 
parent by  the  absence  of  sparking  at  G  and 
a  vigorous  sparking  first  at  F  and  then 
again  at  E  as  the  bad  spot  passes  these 
respective  points.  The  sound  of  the 
sparking  at  F  and  E  is  much  different  from 
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that  at  G,  which  affords  an  additional 
means  of  detecting  the  defect  if  the  oper- 
ator does  not  happen  to  be  looking  at  the 
tester  the  instant  the  sparking  occurs.  It 
was  the  intention  to  use  a  solenoid  cut-out 
for  breaking  the  primary  circuit  and 
switching  a  bell  on  the  battery  circuit  to 
give  a  greater  alarm ;  but,  owing  to  the  ease 
with  which  a  poor  spot  can  be  detected, 
this  was  found  to  be  unnecessary.  The 
above  can  ver>'  easily  be  arranged,  since 
the  primary  current  changes  in  value  as 
soon  as  the  resistance  of  the  secondary  cir- 
cuit changes. 


Special  Railroad  Cars  for  Automo- 
bile Transportation. 

With  the  increase  in  length  of  automo- 
biles it  has  become  very  difficult  to  load 
them  into  the  regular  box  cars  for  ship- 
ment from  the  factories,  and  the  con- 
struction of  specially  designed  cars  has  re- 
cently been  undertaken.  The  Pennsylvania 
Railroad  Company,  notably,  has  recently 
begun  work  on  100  such  cars,  as  recently 
reported  in  our  columns.  Through  the 
courtesy  of  Theo.  N.  Ely,  chief  of  mo- 
tive power,  we  are  enabled  to  show  a 
plan  view  and  an  elevation  of  these  new 


cars,  known  as  Class  Xlc  box  cars.  The 
special  features  of  these  cars  are  the  size 
and  location  of  the  doors  in  the  sides 
of  the  car,  which  make  it  possible  to  load 
the  longest  and  highest  machine,  and,  at 
the  same  time,  greatly  facilitate  the  load- 
ing and  unloading  of  all  sizes  of  ma- 
chines. 

There  are  two  sliding  doors  in  each 
side  of  the  car,  with  a  removable  centre 
post.  For  ordinary  service  only  one 
door  with  an  opening  of  6  feet  i  inch 
wide  by  8  feet  4%  inches  high  is  used,  but 
by  removing  the  centre  post  and  open- 
ing the  other  door  an  opening  12  feet 
2  inches  wide  is  obtained.  The  door 
opening  in  the  company's  regular  box 
car  is  6  feet  wide  by  7  feet  S}i  inches 
high.  The  regular  doors  are  in  the 
centre  of  the  sides  of  the  car  and  the 
extra  doors  open  toward  opposite  ends 
of  the  car,  thus  making  the  openings 
diagonally  opposite  to  one  another.  The 
cars  have  a  total  length  of  38  feet  6 
inches,  total  width  of  9  feet  454  inches, 
and  total  height  of  13  feet  4^  inches. 
The  cars  are  being  built  at  the  Altoona 
shops  of  the  company,  and  will  be  com- 
pleted in  time  for  the  spring  trade. 


Elevation  and  Floor  Plan  of  the  Pennsylvania    Railroad   Company's    New    Box 

Car  for  Automobiles. 
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[Suitable  contrlbotlons  to  thli  department, 
accompanied  by  sketctaesi  are  aoUclted  and  will 
be  well  paid  for.] 

Taking  Care  of  an  Auto  Engine. 

By  "Garage." 

Where  an  automobile  is  added  to  a  large 
stable  of  cars,  in  charge  of  a  competent 
mechanic,  it  is  superfluous  to  give  direc- 
tions concerning  its  care  and  management, 
but  many  machines  do  not  go  to  such  places. 
They  are  sold  to  men  having  little  or  no 
mechanical  knowledge,  and  men  competent 
to  take  care  of  cars  frequently  do  not  like 
the  long  and  late  hours,  when  they  can  have 
a  good  situation  in  the  city,  mostly  working 
only  nine  hours  a  day,  inside,  at  cleaner 
and  safer  work,  and  having  the  evenings  to 
themselves  for  study  and  amusement.  The 
salary  being  about  equal,  machinists  are 
seldom  willing  to  give  up  the  privileges  and 
opportunities  of  inside  employment  in  gar- 
ages and  machine  shops  manufacturing  gas- 
oline motors.  I  am  firmly  convinced  that 
it  would  pay  owners  to  hire  first  class 
chauffeurs  and  pay  them  sufficient  to  pre- 
vent dissatisfaction. 

There  are  many  men  in  charge  of  cars 
throughout  these  United  States  who  seem  to 
believe  that  the  only  time  an  engine  can  be 
cleaned  is  during  the  first  week  that  it  is 
used.  They  believe  that  it  must  of  neces- 
sity grow  more  dirty  and  noisy  every  week 
that  it  is  used,  until  it  is  absolutely  filthy 
with  mud,  dust,  dregs  of  oil  burnt  onto  the 
bright  work,  pieces  of  dirty  waste,  etc. 

This  is  all  wrong,  for  although  an  en- 
gine soon  loses  some  of  the  freshness  it 
has  when  first  turned  out  from  the  shops 
of  a  first  class  engine  builder,  still  it  may 
be  kept  quiet,  clean  and  bright  for  years 
if  it  is  placed  in  charge  of  a  man  who  will 
take  care  of  it.  I  have  seen  many  en- 
gines, both  large  and  small,  in  filthy  con- 
dition, but  have  never  found  a  man  in 
charge  of  such  an  engine  who  did  not 
have  a  plausible  excuse  for  it.  Some- 
times such  men  rehearse  these  excuses 
until  they  really  believe  them  to  be  valid, 
and  in  many  cases  they  spend  enough 
time  in  telling  of  them  to  keep  their  en- 
gines clean  and  bright.  One  cause  for 
this  is  that  they  are  always  waiting  for 
the  time  to  come  when  they  can  spend 
two  or  three  days  in  giving  the  outfit  a 
thorough  cleansing,  but  that  time  never 
comes.  Chauffeurs  who  keep  their  en- 
gines clean  are  not  watching  for  such 
chances,  but  are  doing  something  along 
that  line  every  day,  hence  their  machines 
always  look  neat. 

There  are  many  causes  for  noisy  en- 
gines, but  a  great  majority  of  the  knocks 
and  pounds  that  are  so  much  in  evidence 
are  due  to  lost  motion  in  some  form. 
When  an  engine  is  new  it  is  not  a  good 


policy  to  adjust  the  parts  to  the  closest 
possible  fit,  as  the  bearings  are  com- 
paratively rough,  even  though  they  are 
ground.  The  rubbing  parts  touch  each 
other  in  places  only,  and  are  much  more 
liable  to  heat  than  after  they  have  been 
run  and  used  for  a  few  days.  For  this 
reason  don't  drive  your  car  100  miles  the 
first  day  or  try  to  take  hills  on  top  speed; 
a  full  load  should  not  be  put  on  until 
the  wearing  parts  are  perfectly  adjusted. 
This  is  especially  true  of  the  crank  pins, 
for  it  must  be  remembered  that  these 
bear  the  strain  due  to  turning  all  other 
bearings  in  the  engine  and  transmission, 
except  the  wrist  pins.  When  both  boxes 
and  the  pin  of  each  crank  throw  are  worn 
smooth  there  will  be  lost  motion  at  this 


Fig.  I. 

point,  but  it  must  not  be  tolerated  in- 
definitely. There  are  several  kinds  of  con- 
necting rods  in  use  at  the  present  time, 
consequently  there  are  a  variety  of  ways 
for  taking  up  lost  motion  in  crank  pin 
boxes  which  might  be  described  in  detail, 
but  only  one  will  be  presented  in  full  at 
this  time  in  order  to  illustrate  the  princi- 
ple involved. 

The  connecting  rod  (Fig.  i)  is  brass 
bushed  at  both  ends,  shims  being  placed 
between  the  rod  and  cap  at  the  large  end. 
The  cap  is  held  on  by  hexagon  head,  cap 
screws,  and  these  are  locked  by  a  flat  steel 
plate,  with  hexagon  holes  over  the  screw 
caps,  the  plate  being  held  on  by  cotter  pins 
through  the  lug  on  the  cap. 

When  it  is  necessary  to  adjust  the  crank 
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pin  boxes,  after  removing  the  cotter  pin  and 
plate,  loosen  the  bolts,  screws  or  nuts,  and 
remove  one  or  more  of  the  thin  shims,  and 
replace  the  nuts  or  bolts  and  draw  up  tight. 
The  point  which  puzzles  the  young  chauf- 
feur or  mechanic  and  seems  to  bother  some 
of  the  older  ones  is  to  tell  when  the  cap 
has  been  dcawn  close  enough  to  take  up 
lost  motion,  and  still  not  enough  to  cause 
heating.  To  illustrate  this  point  Fig.  2  is 
introduced,  which  is  a  side  view  of  the 
crank  and  connecting  rod. 

It  will  be  noticed  that  the  box  is  not 
wide  enough  to  fill  the  whole  space  between 
the  arms  of  the  crank,  although  the  vacant 
space  is  exaggerated  in  order  to  make*  the 
matter  plain.  By  trying  to  move  the  rod 
first  to  one  side  and  then  to  the  other,  and 
repeating,  taking  out  more  shims  if  neces- 


sary, a  perfect  adjustment  can  be  obcaiord 
As  long  as  this  operation  can  be  repcatH 
freely  the  box  does  not  bind  on  tbc  pci 
If  it  is  still  loose  tighten  it  up  some  nur 
An  expert  can  tell  when  the  box  begins  : 
bind,  but  it  is  not  yet  held  fast,  and  tittr 
it  is  time  to  stop.  Be  sure  and  put  th- 
locking  plate  on  and  secure  it  with  new  a- 
ter  pins,  as  the  old  ones  may  be  fracture  1 
More  than  one  accident  has  resulted  fros 
forgetting  to  do  this  properly.  An  Deci- 
sional engine  is  found  on  which  the  ctll; 
pin  space  is  filled  by  the  boxes,  and  no  ^U 
space  remains,  but  they  are  scarce.  In  soa 
a  case  if  the  chauffeur  holds  a  finger  part:; 
on  one  of  the  boxes  and  partly  00  t^- 
crank  close  to  the  pin,  while  an  as^ist?y.T 
moves  the  flywheel  back  and  forth  sligiitir. 
he  can  quickly  tell  if  there  is  lost  motic- 
and  the  nuts  can  be  tightened  up  unt^  t 
is  nearly  all  taken  out 

In  the  case  of  an  old  engine  the  crank  p-. 
may  not  be  round,  therefore  care  must  I'- 
taken  to  place  the  pin  so  that  its  large? 
diameter  will  be  parallel  to  the  connectic? 
rod.  If  the  boxes  do  not  bind  then  ibt. 
will  not  at  any  other  part  of  the  rcvolunor 
A  mechanic  will  sometimes  tigtiten  up  'j^. 
nuts  or  bolts  as  far  as  they  will  go,  tao 
back  off  enough  until  he  guesses  that  t^ 
boxes  do  not  bind;  but  this  plan  is  &' 
recommended  for  general  use,  and  coi: 
only  be  tried  on  boxes  having^  no  shims  b^ 
tween.  If  any  reader  has  tried  it  and  fom: 
it  satisfactory  in  his  case  there  is  no  o- 
jection,  but  the  foregoing  plan  is  safer  arJ 
better  in  nearly  all  cases. 

The  same  care  should  be  taken  when  itr 
justing  the  wrist  pin,  but  it  is  often  era 
sidered  of  less  importance.  If  the  bott- 
move  sidewise  when  force  is  applied  i> 
in  the  case  of  the  crank  pin,  there  is  pn^:- 
tically  no  danger  of  heating;  but  if  th. 
wrist  pin  does  heat  it  is  less  liable  to  V 
discovered,  because  owing  to  its  proxin.r. 
to  the  combustion  chamber  it  is  alwa\^  at ; 
high  temperature.  For  this  reason  h:.^ 
bitt  bearings  could  not  be  used  on  the  wry. 
pin. 

It  seems  hardly  necessary  to  say  tha* 
while  an  engine  is  running  the  beanng> 
should  be  closely  watched  in  order  tc 
prevent  excessive  heating.  If  there  is 
any  time  when  more  attention  should  be 
given  to  this  matter  than  at  others  it  is 
immediately  after  the  bearings  have  bctn 
adjusted  to  take  out  lost  motion.  They 
should  be  watched  constantly  until  thci 
have  run  long  enough  to  insure  coolness 
notwithstanding  the  above  mentioned 
precautions,  to  avoid  getting  them  tt>^ 
tight.  Failure  to  do  this  has  caused  man^- 
stops  and  breaking  of  crank  shafts  cost- 
ing hundreds  of  dollars. 

Every  engine  should  be  equipped  with 
a  lubricator  that  will  deliver  oil  drop  by 
drop  into  cylinders  and  bearings,  nc! 
splash  around  in  it.  One  or  two  drops  d 
good  cylinder  oil  are  much  better  tbii 
ten  of  an  inferior  grade  when  both- are 
used  an  equal  length  of  time.  The  former 
may   cost   more   than  twice   as   much  aj 
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latter  when  considered  by  the  gallon, 
is  much  less  expensive  by  the  day. 
ve  made  tests  to  determine  the  com- 
tivc  values  of  two  kinds  of  cylinder 
and  found  that  two  drops  per  minute 
ne  was  equal  to  nine  of  the  other 
[1  used  under  the  same  conditions, 
on  an  air  cooled  engine.  The  oil 
cleaves  to  the  cylinder  walls  is  what 
want,  as  it  prevents  the  cylinders 
1  rusting  during  the  idleness  of  the 
and  also  insures  a  coating  of  oil  on 
iurfaces  of  the  cylinder  when  the  en- 
is  started  after  resting  over  night  or 
er.  The  piston  should  be  taken  out 
deaned  occasionally,  but  the  amount 
irbon  sediment  resulting  from  good 
der  oil  is  insignificant    A  poor  grade 

I  will  choke  up  ports  and  coat  the 
n  head,  and  the  particles  loosening 
nes  short  circuit  the  spark  plug,  etc. 
iny  unusual  noise  is  heard  the  chauf- 
should  at  once  investigate  it,  and 
rait  for  the  owner  to  complain,  and 

cause  is  not  readily  discovered  it 

be    good  policy  to  shut  down,  for 

nore   complete  examination  of  the 

may  show  a  dangerous  defect.     It 

II  to  be  on  the  safe  side. 

o^v-  Tires  for  Motor  Trucks. 

!  difficulty  which  has  troubled  users  of 
motors  is  the  tendency  to  skid  on 
irt  of  the  wheels.  In  snowy  weather, 
len  the  roads  are  covered  with  ice, 
3T  steel  tires  nearly  always  revolve 
ut  "biting,"  causing  the  vehicle  to  be- 
for  the  time  being,  unmanageable. 
7ercomc  this  trouble  the  Goodwin 
shoe  has  been  devised,  which  is  man- 
ired  by  T.  C.  Aveling  &  Co.,  Limited, 
tntral    House,    New    street,    Birming- 

may  be  seen  from  the  drawings,  the 
x»nsists  of  four  steel  segments,  which 
ydraulically  pressed  and  bedded  to 
heel  upon  which  they  are  to  be  em- 
:.  The  drawings  are  both  to  the  scale 
aches  to  the  foot,  or  one-quarter  full 
nd  the  wheel  shown  is  3  feet  i  inch 
meter.  Each  of  the  four  segments  is 
ed  with  six  oblique  slots,  4J^  inches 
y  2^  inches  wide,  through  which  the 
>f  rubber  pads  project  The  pads  are 
cimately  i  inch  thick,  and  are  pro- 
with  an  extension  all  round,  forming 
to  prevent  their  being  forced  through 
[>ts  too  far  when  the  segments  are 
round  the  wheel.  At  the  extreme 
Fig.  2  is  seen  a  section  of  the  shoe, 
>ne  of  the  rubber  pads  in  position. 
ire  formed  at  the  end  of  each  portion 
shoe,  and  these  are  provided  with 
bK>red  to  be  a  loose  fit  round  clamp- 
olts  three-quarters  of  an  inch  in 
er. 

great  advantage  of  this  non-skid  de- 
that  it  can  be  adapted  to  any  wheel, 
to  the  fact  that  each  wheel  forms  its 
attem,  the  shoe  or  segment  being,  as 
previously,  pressed  on  to  the  partic- 
re  upon  which  it  is  intended  to  work. 


Snow  Shoe  for  Motor  Truck  Wheels. 


In  this  way,  old  wheels  that  have  been  laid 
on  one  side  owing  to  the  tire  widths  being 
too  narrow  to  conform  with  the  heavy 
motor  car  order  cai>  be  turned  down  on  the 
felloes,  new  tires  put  on,  and  fitted  with 
these  shoes,  to  be  used  as  a  stand-by  when 
the  roads  are  covered  with  snow.  An  im- 
portant point  not  to  be  forgotten  is  that 
wheels  fitted  with  this  device  are  shod 
with  resilient  tires,  which  do  away  with 
road  hammer  and  vibration  to  a  large  ex- 
tent, resulting  in  increased  life  to  the  en- 
gine and  framework,  at  the  same  time 
keeping  the  repair  bill  low. — The  Commer- 
cial Motor, 


Use  of  a  Gasoline  Car  for  House 
Lighting  Purposes. 

A  French  firm,  Milde  &  Co.,  of  Paris, 
have  gotten  up  an  arrangement  for  driving 
a  lighting  dynamo  from  the  two  cylinder 
gasoline  motor  of  a  motor  car.  Under  or- 
dinary conditions,  motor  cars  of  private 
owners  are  out  of  use  a  considerable  por- 
tion of  the  time,  and  the  motors  may  then 
be  advantageously  used  as  prime  movers 
for  stationary  work  machines.  The  object 
of  the  arrangement  referred  to  is  more 
particularly  to  allow  of  electrically  light- 
ing country  residences  which  are  not  con- 
nected up  to  any  electric  supply  station. 
The  motor  may,  of  course,  also  be  used 
for  driving  a  pump,  wood  saw  or  other 
domestic  machine.    As  shown  by  the  illus- 


tration, the  starting  crank  of  the  motor 
(which  latter  is  located  under  a  bonnet  in 
front)  is  made  detachable,  and  a  small 
dynamo  A  is  secured  to  a  foundation  at 
any  convenient  place  in  the  auto  house. 
Near  the  dynamo  there  are  two  fixed  guide 
rails  D  of  channel  steel,  on  which  the  front 
wheels  of  the  automobile  may  be  run,  so 
that  when  the  brakes  are  applied  the  car 
cannot  move.  The  engine  B  of  the  vehicle 
is  then  connected  to  the  dynamo  by  a  shaft 
C  with  two  universal  joints,  which  facil- 
itate making  the  connection. 


Novel  Crank  Chamber  Drainer. 

A  novel  crank  case  draining  valve,  illus- 
trated herewith  and  quaintly  described  by 
the  engineer  supplying  the  sketch  as  a 
cylinder  bleeder,  provides  an  efficient  sub- 
stitute for  the  usual  cylinder  cock.  It  has 
the  prime  advantage  that  but  one  is  needed 
to  drain  both  ends  of  the  crank  case.  The 
connections  A  A  with  the  case  ends  are 
made  by  the  two  pipes  shown  at  the  right 
and  left  hand.  The  outlet  to  each  of  these 
is  closed  by  a  valve  B,  which  is  closed  and 
also  held  seated  by  a  spiral  spring.  The 
double  cam  C  shown  above  acts  on  either 
of  the  valve  stems  as  desired.  In  the  illus- 
tration the  right  hand  valve  is  open.  The 
outlet  is  below  at  D,  as  shown  by  the 
arrow.  The  makers  of  this  device  are 
Schneider  &  Helmecke,  Magdeburg,  W. — 
Autocar, 
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NEW  VEHICLES  AND  PARTS. 


Wayne  Models  K  and  H. 

WAYNE  MODEL  K. 

This  new  four  cylinder  car  is  one  of 
those  in  which  the  engine  (with  its  fly- 
wheel at  the  front),  the  clutch  and  the 
transmission  form  a  unit,  and  are  mounted 
on  a  three  point  support.  The  cylinders 
are  4^x5  inches,  and  are  rated  at  30-35 
horse  power.  The  car  has  a  multiple  disc 
clutch,  three  speed  and  reverse  sliding  gear 
transmission  and  shaft  drive,  jump  spark 
ignition,  large  side  entrance  tonneau  to  ac- 
commodate three,  divided  front  seat,  32 
inch  wheels  with  4  inch  tires,  standard 
tread  and  102  inch  wheel  base. 

The  cylinders  are  cast  in  pairs,  with  in- 
tegral water  jackets  extending  between  the 
cylinders.  The  valves  are  on  one  side,  and 
all  mechanically  operated.  The  plugs  over 
the  valves,  the  valve  springs  and  fasten- 
ings, and  the  method  of  fastening  the  cylin- 
ders to  the  case  are  the  same  as  the  model 
just  described.  The  push  rods,  however, 
are  of  tool  steel,  hardened  and  tempered, 
with  a  flat  disc  at  the  bottom  and  no  roller. 
The  eight  cams  are  of  hardened  steel,  held 
by  straight  pins  with  riveted  ends.  The 
pistons  are  convex  on  top,  but  are  other- 
wise similar  to  those  of  Model  F.  The 
bearings  are  also  similar,  except  that  they 
are  supported  by  a  semicircular  partition 
from  the  under  side.  This  middle  parti- 
tion is  held  by  cap  screws  from  the  outside 
of  the  case.  The  end  bearings  are  4  inches 
long,  and  the  flywheel  is  at  the  forward 
end.  The  aluminum  crank  case  forms  two 
supporting  arms  at  the  front,  and  is  pro- 
vided with  two  large  hand  holes  in  the 
bottom. 

The  "two  to  one"  gears  are  enclosed  in 
an  extension  of  the  case  at  the  rear.  The 
small  one  is  of  steel  and  the  large  one  of 
bronze.  In  the  drawing  is  shown  a  section 
of  the  engine,  clutch  and  transmission.  The 
crank  shaft  and  connecting  rods  are  prac- 
tically the  same  as  those  of  Model  F,  ex- 
cept for  size.  The  circulating  gear  pump  is 
mounted  on  a  special  shaft  and  driven  by  a 
gear  at  the  front  end,  which  meshes  with 
a  gear  on  the  cam  shaft. 

The  clutch  is  composed  of  alternate  discs 
of  steel,  faced  with  leather,  and  driven  by 
pins  from  a  plate  fast  to  the  engine  shaft, 
and  plane  steel  plates,  strung  on  pins  fast 
to  the  transmission  shaft.  The  discs  dip 
into  a  bath  of  castor  oil.  The  change  gear 
is  also  the  same  as  that  of  the  large  car, 
except  for  size  and  that  the  lay  shaft  is 
below  the  main  shaft,  and  the  bearings  are 
Hyatt    rollers   instead    of   ball. 

The  same  pump,  timer  and  carburetor 
are  used  as  in  the  other  car.  This  car  is 
also  driven  by  a  shaft  with  Spicer  univer- 
sal joints.  The  rear  axle  construction  is 
identical  with  that  of  the  50  horse  power 
car  except  in  dimensions.  The  frame  is  of 
five-thirty-seconds  inch  pressed  steel,  with 
straight  side  rails  of  4  inches  greatest 
depth  and  tapered  toward  the  ends. 


THE    HORSELESS    AGE. 

THE    igc6   HUNADOUT,    MQDKI-    U. 

This    runabout    has    a   two   cylinder   op- 
posed motor  located  transversely  under  the 


reverse  planetary  lyi>«%  and  the  drrvti  * 
shaft  tt) rough  one  unrvcrsal  jwul  7 
tread*  is  54  inches  and  the  wheel  beat  » 


MonEL  K  Wayne,  Plan  View. 


Model  H    Wayne,  Runabout. 


hood  at  the  front.  The  cylinders  are  43^2X 
4  inches,  and  rated  at  12  horse  power.  The 
change  speed  gear  is  of  the  two  speed  and 


inches.    It  is  equipped  with  28  inch  wh^ 

and  3  inch  tires.  I 

The  ignition  is  by  jump  spark  from  id 
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Model  H    Wayne   Engine  and  Transmission. 


other  brakes  are  furnished,  and  the  use  of 
the  reverse  is  recommended  in  steadying 
the  car  and  slowing  down  imder  ordinary 
circumstances.  The  other  foot  lever  con- 
trols the  low  speed,  while  the  single  side 
lever  operates  the  reverse  and  high  speeds. 
The  spark  and  throttle  levers  are  on  a 
small  notched  quadrant  on  the  front  of  the 
steering  column  just  below  the  wheel.  The 
same  Universal  carburetor  is  used  as  on 
the  other  cars.  The  front  axle  is  made  of 
steel  tubing,  with  the  ends  brazed  on,  and 
the  frame  is  made  practically  of  one  piece 
of  angle   steel. 


Sturtevant  Vertical  Cylinder  Car. 

The  Sturtevant  Mill  Company,  of  Harri- 
son square,  Boston,  although  advocates  of 
the  horizontal  type  of  multi-cylinder  vehi- 
cle engine,  have  this  season  produced,  in 
deference  to  the  preferences  of  the  automo- 
bile buying  public,  a  type  of  automatic, 
leverless  controlled  car,  equipped  with  a 
four  cylinder  vertical  motor.  The  car  is  a 
roomy,  side  entrance  tonneati^  on  a  ISO  inch 
wheel  base.  A  pressed  steel  frame  is  cnj- 
ployed,  with  side  members  ^  inches  in 
widtli  and  4^^  deep  at  the  middle  portion, 
tapering  toward  the  enda^  and  well  sirengtli- 
ened  by  gusset  plates  and  cross  members. 
The  sub' frame,  which  carries^  the  engine 
and  gear  box,  consists  of  longitudinal  mem 
bers  of  pressed   steel   hung   from  tliL*  miiiii 


members.  The  springs  are  half  elliptic,  36X 
2  inches,  and  of  eight  leaves  in  front,  and 
56x2  inches  and  ten  leaves  iin  the  rear.  Thir- 
ty-four inch  artillery  wheels,  shod  with  4}^ 
tires,  are  used  in  front  and  rear.  Steering 
is  effected  by  means  of  an  inclined  column 
passing  through  the  dash  at  the  right  of  the 
engine,  and  carrying  a  dustproof  and  ad- 
justable worm  and  sector  irreversible  de- 
vice. The  linkage  is  massive,  and  provided 
with  adjustments  for  wear. 

The  live,  shaft  driven,  tubular  encased 
rear  axle  is  of  the  ball  bearing  "floating" 
type,  relieved  of  transverse  stresses.  The 
driving  gears  are  of  four  pitch  hardened 
steel,  and  a  bevel  differential  is  employed. 
A  tubular  torsion  rod,  with  spring  shock 
absorbing  attachment  to  the  cross  frame 
member,  provides  against  the  ill  effects  of 
severe  driving  stresses  and  brake  applica- 
tions. Powerful  internally  expanding 
brakes  act  upon  drums  attached  to  the  rear 
wheels,  these  brakes  being  actuated  by  a 
ratchet    retained    pedal    at    the    operator's 


right,  through  an  equalized  linkage  of  grea: 
multiplying  effect. 

The  four  cylinder,  vertical,  forward!}*  Pl- 
eated engine  is  of  sH  inch  bore  and  5  md 
stroke,  with  its  cylinders  cast  in  pairs,  2X 
is  rated  at  50  horse  power.  It  has  integn! 
heads  and  liberal  water  spaces,  so  designer 
that  the  valves  and  their  stems  arc  wd 
cooled.  Inlet  and  exhaust  valves  are  boi: 
mechanically  operated,  and  are  interchange 
able;  they  are  2  inches  in  diameter  in  rk 
clear,  with  40  degree  seats. 

Valve  operation  is  -by  push  rods  from  tw 
cam  shafts,  and  the  cams  and  guides  are  c>i 
very  liberal  design.  All  valves  are  rcma^i- 
able  through  the  usual  caps  in  the  v2lI\c 
pocket  tops,  upon  the  removal  of  the  spnr^ 
retaining  keys.  Both  inlet  and  exhazid 
ports  are  siamesed,  which  reduces  the  ptf- 
ing  to  a  minimimi  and  contributes  much  iv 
the  appearance  and  the  accessibility  of  the 
motor.  The  intake  manifold  is  of  alu- 
minum, and  the  exhaust  manifold  is  casta 
the  Mors  form. 

A  crank  shaft  of  nickel-steel  is  em- 
ployed, supported  from  the  upper  half  m 
the  crank  case  in  three  bearings  fitted  with 
phosphor  bronze  bushings.  The  steel  boltj 
which  secure  the  cylinders  to  the  crank 
case  pass  through  the  bearing  caps,  thus  re- 
lieving the  crank  case  of  the  stresses  due  to 
the  explosion.  The  bearing  at  the  flywbrt. 
end  is  6  inches  long  and  2%  inches  diam- 
eter, and  the  other  two  bearings  arc  4 
inches  long  and  2  inches  in  diameter.  Con- 
necting rods  of  nickel  steel  of  H  section 
are  employed,  and  the  wrist  pins  arc  hol- 
low, hardened  and  ground,  lyi  inch  diain 
eter,  bronze  bushed.  The  crank  pins  arc 
2l4  inches  diameter,  with  bronze  bushed 
bearings  y/2  inches  long. 

The  aluminum  crank  case  is  of  spcchi 
design,  and  is  constructed  with  a  view  10 
fully  enclosing  all  gears,  and  at  the  same 
time  affording  perfect  accessibility  to  il 
parts.  A  removable  plate  upon  each  side 
when  detached  completely  exposes  the  cam 
^liafu  vvhicli  mav  Ijc  rcinuvc*.!  Lm.^UiIv  bj 
iciiioving  ns  bt'iiring  caj>s.  The  lowm^  half 
uf  ihi.'  c^sc  IS  removahle  by  t;ikiti|j  oli  tiiree 


Elevation  of  Sturtevant  Chassis   With   Vertical  Engine. 
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Sturtevant  Power  Brake. 

ts,  and  exposes  the  crank  shaft.  A  for- 
rd  extension  of  the  crank  case  complete- 
houses  the  two  cam  shaft  gears,  the 
mk  shaft  gear  and  the  fibre  idlers,  which 
:  readily  reached  by  the  removal  of  an 
iminum  cover.  The  right  hand  cam  shaft 
rries  a  mitre  gear  which  drives  a  vertical 
aft,  upon  the  upper  end  of  which  are 
rried  the  timer  and  spark  governor  in  a 
ry  accessible  position  between  the  two 
irs  of  cylinder  heads.  This  cam  shaft  gear 
50  drives  a  downwardly  projecting  shaft 
thin  the  crank  case,  which  carries  the 
I  pump.  The  left  hand  cam  shaft  drives 
rough  spiral  gears  the  circulating  pump, 
bich  is  supported  by  a  bracket  midway  be- 
reen  the  two  cylinder  pairs.  Every  gear 
>out  the  car  is  completely  enclosed. 
Cooling  is  effected  by  means  of  a  radiator 
:  vertical  finned  tubes,  assisted  by  a  fan 
riven  from  the  crank  shaft  by  a  flat  belt, 
he  pump  is  of  the  double  delivery  vane 
pe,  half  of  the  water  passing  through 
rmmetrically  arranged  brass  piping  to  each 
(blinder  pair.  A  "weak  link"  in  the  pump 
Jnnection  to  its  driving  shaft  acts  as  a 
litty  device  in  case  of  foreign  matter 
>dging  in  the  pump.  It  is  perfectly  accessi- 
le  for  repacking  and  lubrication.  The  hot 
''ater  leaves  the  cylinders  by  two  pipes 
onnected  to  the  centre  of  the  head  of  each 
ylinder  pair. 

Engine  lubrication  is  effected  as  follows : 
•he  submerged  positive  oil  pump  before  re- 
erred  to  delivers  lubricant  to  the  main 
rank  shaft  bearings,  from  which  it  flows 
hrough  channels  in  the  crank  shaft  to  each 
•in,  thence  through  channels  up  each  con- 
lecting  rod  to  the  hollow  wrist  pin,  from 
vhich  it  is  collected  into  a  retaining  ring 
ormed  in  the  inside  of  each  piston,  thence 
massing  through  and  being  distributed  to  the 
•ylinder  wall  by  the  lower  piston  ring.  A 
"ngle  visual  indicator  on  the  dash  shows 
whether  oil  is  being  supplied.  By  this  ar- 
rangement a  multiplicity  of  small  oil  carry- 
^g  pipes  and  individual  pump?  is  avoided 
^nd  simplicity  secured.  The  pump  is  posi- 
tive, and  the  arrangement  is  such  that  the 
5il  holes  in   the  crank  pins   register  with 


those  in  the  hollow  connecting  rods  only 
while  the  latter  are  moving  downward,  thus 
making  use  of  the  inertia  of  the  lubricant 
to  force  it  upward  to  the  wrist  pins. 

Ignition  is  by  means  of  a  quadruple  dash- 
board coil,  a  Lacoste  timer,  and  plugs 
screwed  into  the  inlet  valve  caps.  Accuqiu- 
lators  are  the  source  of  the  current. 

The  starting  of  so  large  an  engine  ordi- 
narily requires  considerable  muscular  exer- 
tion. In  order  to  obviate  this  annoyance 
means  are  provided  for  relieving  the  com- 
pression through  about  two-thirds  of  the 
compression  stroke.  The  exhaust  cam  shaft 
is  slidable  longitudinally  by  means  of  a 
spring  returned  pull  rod,  which  is  brought 
out  conveniently  at  the  front  of  the  car. 
When  slid  from  its  normal  position  the 
cam  shaft  brings  to  bear  upon  the  valve 
lifters  specially  formed  cams,  which  effect 
the  desired  compression  relief.  A  touch  of 
the  pull  rod  returns  the  cam  shaft  to  its 
normal  position.  In  order  to  avoid  the 
chance  of  an  accidental  starting  of  the  car 
when  the  engine  is  cranked,  with  possible 
serious  results  to  the  person  starting  it,  a 
very  ingenious  safety  device  has  been 
adopted.  Within  reach  of  the  left  foot  of 
the  operator  is  a  pedal,  by  means  of  which 
the  reverse  gears  are  brought  into  action. 
A  linkage  is  so  arranged  as  to  prevent  the 
engagement .  of  the  ratchet  starting  device 
carried  by  the  crank,  unless  this  pedal  is  in 
the  neutral  position.  The  spark  timer  is 
also  automatically  retarded  to  a  safe  start- 
ing position,  unless  the  engine  control  pedal 
is  being  pressed. 

The  starting  crank  rod  has  its  forward 
support  in  a  transverse  tubular  member 
attached  to  the  extreme  forward  ends  of 
the  spring  hangers,  and  thus  the  crank  is 
brought  clear  forward  of  all  parts  of  the 
car.  If  by  any  mischance  a  back  kick  should 
occur,  the  operator's  arm  would  not  strike 
anything. 

The  Sturtevant  system  of  leverless  con- 
trol by  means  of  a  single  pedal  has  been 
fully  described  in  previous  issues  of  The 
Horseless  Age  (March  15,  1905,  and  Feb- 
ruary i^.  1936).     In  the  present  model  the 


engine  control  button  takes  the  form  of  a 
tilting  pedal  of  comfortable  proportions  (in 
reality  a  movable  portion  of  the  floor),  upon 
which  the  whole  right  foot  of  the  operator 
rests,  and  the  movement  of  which  provides 
for  the  operations  of  starting,  speed  con- 
trolling, stopping  and  braking.  The  gov- 
ernor of  this  car,  which  controls  the  engine 
at  a  speed  below  that  of  clutch  engagement, 
is  mounted  integrally  with  the  timer,  and 
acts  through  it  to  keep  the  speed  down  to 
the  desired  point  by  retarding  the  spark, 
the  throttle  opening  being  automatically  re- 
duced for  free  running.  The  progressive 
relations  of  throttle  opening  and  spark  po- 
sition, as  the  engine  control  pedal  is  de- 
pressed, have  been  the  subject  of  special 
study  in  the  design  of  this  model.  The 
first  movement  of  the  pedal  advances  the 
spark,  the  minimum  opening  of  the  throttle 
being  maintained,  a  further  movement  pro- 
gressively opens  the  throttle,  and  when 
this  process  is  complete  the  spark  is  pro- 
gressively advanced  to  the  limit  of  pedal 
movement. 

This  car  is  fitted  with  three  forward 
speeds  and  reverse,  and  the  clutches  and 
gears  necessary  to  secure  them  are  housed 
in  a  rearward  extension  of  the  engine  crank 
case  which  encloses  the  flywheel,  in  which 
the  clutches  are  located,  as  well  as  the  gear 
trains.  The  whole  power  plant  thus  forms 
an  integral  structure. 

In  one  particular  the  present  gear  is  of 
special  interest.  In  the  gear,  which  has 
been  described  in  these  columns,  provision 
was  made  for  the  manual  throwing  out  of 
action  of  the  high  gear  when  road  condi- 
tions were  met  with  over  which  the  middle 
speed  would,  on  the  whole,  overload  the 
engine  less  and  give  a  better  rate  of  speed. 
In  the  present  arrangement  this  is  accom- 
plished automatically  by  a  simple  device  ac- 
tuated by  the  change  in  driving  torque. 
All  gears  are  run  in  oil,  and  special  means 
are  provided  for  oiling  the  clutches  within 
the  flywheel,  through  an  aperture  in  the 
aluminum  housing,  which  registers  with  an 
oil  hole  in  the  fly-wheel  at  a  certain  position 
of  the  latter. 
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The  Page  Runabout. 

The  Page  Motor  Vehicle  Company,  of 
Providence,  R.  I.,  have  brought  out  a 
light  runabout  propelled  by  a  double  cyl- 
inder, vertical  air  cooled  motor.  The 
frame  is  constructed  of  2x^x^^  inch  angle 
steel,  with  front  spring  hangers  integral 
and  rear  hangers  riveted  in  position,  the 
side  frame  members  being  drawn  to- 
gether at  their  front  ends.  Semi-elliptic 
springs,  36  inches  long  in  front  and  40 
inches  in  the  rear,  are  provided.  The 
wheels  are  28  inches  in  diameter,  shod 
with  3  inch  clincher  tires.  A  shaft  drive 
is  employed  with  a  gear  of  35/i  to  i  on 
the  high  speed.  The  tubular  rear  axle 
is  fitted  with  Hyatt  roller  bearings  and 
ball  thrusts.  The  wheels  are  pinned  and 
keyed  to  the  axle  shafts.  In  the  con- 
struction adopted  no  struts  or  torsion 
members  are  employed,  the  propeller 
shaft  casing  acting  in  these  capacities. 
The  rear  spring  hangers  are  free  to  re- 
volve upon  the  axle  tube,  and  a  telescopic 
universal  joint  is  inserted  in  the  forward 
end  of  the  drive  shaft,  which  latter  rims 
on  Hyatt  bearings  with  a  ball  bearing  to 
resist  the  thrust  of  the  pinion.  Upon  each 
rear  wheel  hub  is  a  brake  drum  of  2  inch 
face  and  8  inch  diameter,  upon  which 
acts  a  Raymond  brake  actuated  by  a 
pedal. 

The  front  axle  is  of  2  inch  Shelby  steel 
tube,  with  one-quarter  inch  wall.  It  is 
dropped  at  the  centre  and  pinned  and 
brazed  to  the  steering  forks.  An  adjust- 
able worm  and  segment,  enclosed  steering 
device  with  inclined  column  and  large  hand 
wheel  is  furnished,  and  the  tubular  steermg 
linkage  is  adjustable  for  wear.  Spark  and 
throttle  control  levers  are  carried  just  above 
the  wheel,  but  do  not  turn  with  it.  The 
levers  are  held  in  their  desired  positions  by 
a  slight  friction,  instead  of  by  the  use  of 
notched  segments. 

The  engine  is  forwardly  mounted  under 
a  sheet  metal  bonnet,  the  front  of  which  is 
closed  by  a  square  meshed  grating,  giving 
the  appearance  of  a  cellular  radiator.  A 
4  inch  bore  and  4  inch  stroke  are  employed, 
and  the  crank  throws  being  on  the  same 
side  of  the  shaft,  the  cylinders  fire  360  de- 


grees ap^LTt  The  cylin- 
ders are  deeply  flanged 
horizontally,  with  a  few 
vertical  ribs  on  the 
heads.  Both  the  auto- 
matic inlet  valves  and 
the  mechanical  exhausts 
open,  directly  into  the 
heads,  and  the  exhaust 
valve  housing  is  well 
flanged.  Both  valves  are 
of  ij^  inches  clear  diam- 
eter, with  45  degree  cast 
iron  heads  on  steel 
stems.  These  cylinders 
are  not  fitted  with  sepa- 
rate heads,  the  cylinder 
casting  being  produced 
with  the  ports  in  its  up- 
per surface  and  a  central 
hole,  through  which  the 
boring  bar  is  passed  in 
machining.  This  hole  is 
afterward  plugged  and  a 
pet  cock  inserted  in  the 
plug.  Side  projections 
are  cast  on  the  up- 
per surface  of  the  cylinder,  and  the  inlet 
and  exhaust  valve  housings  bolt  down  di- 


Page  Timer. 

rectly  over  the  ports,  with  a  copper  gasket 
to  pack  the  joint.     The  cylinder  bores  are 
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finished  by  grinding.  The  cam  shaft  i>  n 
the  left  side  of  the  engine  and  is  full*  a 
closed,  but  provided  with  an  inspec  i 
plate.  It  carries  a  cast  iron  gear  at  its  re- 
ward end  which  is  in  mesh  with  a  brcid 
gear  on  the  forward  end  of  the  crank  sLd 
The  exhaust  valves  are  operated  by  vera 
push  rods  and  tappets,  and  the  spring-  1 
both  exhaust  and  inlet  valves  are  well  p-j 
tected  from  the  heat  of  the  engine.  A  ln?i 
forged  crank  shaft  oi  Jl/2  inches  diame:-^ 
accurately  counterweightcd,  is  prm>i.l 
which  runs  in  two  4  inch  phosphor  htra 
bushed  bearings  in  the  ends  of  the  :- 
minum  crank  case.  The  crank  pins  are  :-\ 
inches  long.  Bronze  connecting  rods  of  :1 
section  are  used  and  hollow  hardened  wr.^ 
pins.  Shims  are  provided  under  the  r- 
necting  rod  caps  to  allow  for  adjustnr 
The  aluminum  crank  case  has  reiiionr.> 
ends,  through  which  the  crank  shaft  n-j 
be  removed,  and  also  a  large  inspection  1 
plate  in  its  bottom.  Four  feet,  project:^ 
from  the  crank  case,  secure  the  engine  i  i 
sub-frame  hung  from  the  main  frame  nt':^ 
bers.  A  metal  pan  is  provided  under  r^ 
engine  and  a  fabric  boot  under  the  tin  • 
and  secondary  gears  in  front  of  the  iin>: 
The  cooling  fan  is  carried  upon  a  f" 
screwed  into  the  front  cylinder,  and  is  ^jf- ' 
ated  by  a  round  belt  from  a  pulley  on  ::- 
crank  shaft.  It  delivers  its  blast  direr 
upon  the  combustion  chambers  and  \'^" 
housings,  and  is  assisted  by  the  draft  c: 
ated  by  the  16  inch  fan  spoked  flywhee 
Ignition  is  by  means  of  a  double,  ui 
board,  plain  coil  and  spark  plugs  set  r 
the  cylinder  sides  under  the  inlet  vii!^ 
Two  sets  of  drj'  batteries  are  fumist . 
The  timer  is  of  special  construction,  and  • 
carried  upon  the  forward  end  of  the  cr 
shaft.  It  fs  of  the  platinum  contact  ^''^' 
spark  type,  and  consists  of  an  alum.njr 
casting  having  two  compartments,  "'■ 
above   the   other.     In   the   lower  one  i?  • 
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one  side  and  a  tool  box  on  the  other.  There 
is  ample  carrjring  space  on  the  rear  plat- 
form, and  also  space  under  the  seat  be- 
neath the  full  copper  10  gallon  gasoline 
tank. 


Page  Change  Speed  Gear. 


cart  cam  fixed  to  the  secondary  shaft,  and 
pon  it  is  spring  pressed  the  roller  end  of 
tie  contact  making  and  braking  element. 
This  passes  through  and  has  a  bearing  in 
he  narrow  neck  separating  the  two  com- 
lartments,  and  bears  at  its  upper  extremity 
L  platinum  point  which,  under  the  influence 
>f  the  cam,  alternately  touches  two  fixed 
)latinum  points  corresponding  to  the  two 
roils.  The  lower  compartment  may  be 
jacked  with  grease,  but  the  lubricant  can- 
lot  pass  to  the  other  compartment  in  which 
the  contacts  are  located.  A  small  glass 
window,  fixed  in  the  aluminium  cover,  al- 
lows the  action  of  the  contacts  to  be  in- 
spected, and  adjustment  may  be  made  from 
outside  without  removing  the  case. 

Lubrication  is  effected  by  means  of  a  six 
sight  feed   Essex  pressure  oiler,  the  tank 
of  which   is   mounted   under  the  hood   to 
prevent  the  chilling  of  the  lubricant.    Two 
feeds    serve    the    main    bearings,    two    the 
bronze  bushed  bearings  of  the  cam  shaft, 
and  two  enter  the  cylinder  walls.    The  hol- 
low wrist  pins  wipe  the  oil  from  a  groove 
in  the  cylinder  wall,  and   it  is   conducted 
down  the  channels  of  the  connecting  rods, 
thus  lubricating  the   crank  pins.     A   float 
feed,  compensating  carburetor  is  supplied, 
and  is  connected  to  the  engine  through  an 
aluminum  manifold.     The  muffler  is  of  the 
Page  Company's  own  design. 

The  engine  is  connected  to  the  gear  box 
through  a  double  Oldham  coupling.  A 
change  speed  gear  of  the  individual  me- 
tallic clutch  type,  furnishing  two  forward 
speeds  and  a  reverse,  is  made  use  of,  the 
drive  being  direct  on  the  high  gear.  Gears 
and  clutches  are  housed  in  an  aluminum 
oil  retaining  case,  provided  with  a  large 
hand  hole.  The  clutches  have  large  fric- 
tional  surfaces  and  run  in  an  oil  bath,  and 
the  gears  are  of  10  pitch  and  i  inch  face 
hardened  steel  against  phosphor  bronze. 
Two  levers  are  used  to  effect  the  gear 
changes.     The  inside  one,   in   its   forward 


position,  engages  the  high  speed,  and  in  its 
backward  position  contracts  a  powerful 
brake  upon  a  drum  on  the  drive  shaft.  The 
outside  lever,  when  thrown  forward,  en- 
gages the  low  speed,  and  when  thrown 
backward  puts  the  car  on  the  reverse.  Mov- 
ing either  one  of  these  levers  out  of  its 
neutral  position  throws  the  other  into  its 
neutral  point,  and  the  application  of  the 
pedal  brake  returns  either  lever  to  its  neu- 
tral position. 

It  is  not  necessary  to  remove  the  car 
floor  in  order  to  inspect  the  gear  box,  as 
the  flooring  is  so  arranged  as  to  slide  back 
and  expose  the  change  speed  case. 

This  car  has  a  wheel  base  of  84  inches, 
is  of  standard  tread,  and  weighs  about  1^50 
pounds.  The  body  is  of  wood,  with  divided 
seats,  metal  dash,  metal  fenders,  and  run- 
ning board  which  carries  a  battery  box  on 


The   Kansas   City  Qasoline   Motor 
Truck. 

The  Kansas  City  Motor  Car  Company 
are  building  a  60  horse  power  truck,  of 
which  a  side  view,  plan  of  chassis  and  sev- 
eral details  were  shown  in  our  issue  of 
February  14.  Several  other  details  are  il- 
lustrated herewith,  including  the  engine  and 
the  novel  clutch.  The  engine  is  of  the  four 
cylinder,  horizontal  opposed  type,  with 
cylinders  cast  separately,  with  integral  wa- 
ter jackets  and  valve  chambers.  It  is  lo- 
cated transversely  beneath  the  frame  of  the 
truck,  some  distance  back  of  the  front  axle. 
The  cylinders  are  supported  entirely  by  the 
cast  iron  crank  case,  to  which  they  are  held 
by  cap  screws,  their  outer  ends  or  heads 
being  unsupported.  The  inlet  valves  are 
automatic,  and  all  valves  can  be  removed 
without  disconnecting  any  pipes  or  wires. 
The  cylinders  are  55^x5  inch,  and  the  en- 
gine is  rated  as  60  horse  power,  at  1,350 
revolutions.  Each  engine  is  tested  by  being 
placed  in  the  car  frame  in  which  it  is  to 
remain.  The  frame  is  then  placed  on 
"horses,"  and  the  engine  run  under  its  own 
power  for  from  five  to  six  hours,  during 
which  time  the  bearings  are  tightened  and 
adjustments  made.  The  engine  is  then 
tested  for  horse  power  on  a  brake. 

All  valves  are  of  special  nickel  steel,  in 
one  piece.  The  exhaust  valve  stem  is  long 
and  the  spring  is  held  by  a  cupped  washer 
and  key.  The  valve  chambers  are  on  the 
upper  side,  and  the  inlet  valves  and  cage 
are  at  the  outer  end,  the  exhaust  valve  be- 
ing removable  through  the  same  hole  as  the 
inlet  Both  valves  are  very  accessible  from 
the  side  of  the  car.    The  pistons  are  of  gray 
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iron,  flat  on  top,  and  carry  four  diagonal 
cut  unpinned  rings,  finished  by  grinding  on 
a  special  mandrel.  Three  rings  are  above 
the  pin,  and  one  is  at  the  bottom  of  the  pis- 
ton. The  wrist  pin  is  i  3-16  inches  in 
diameter,  of  unhardened  steel,  and  is  held 
by  tapered  set  screws  at  the  ends,  which  are 
threaded  through  the  piston  bosses  and  the 
pin  and  extend  into  the  back  of  the  bosses. 
The  connecting  rods  are  rectangular  in  sec- 
tion, hand  forged  of  steel,  and  bushed  at 
each  end  with  bronze.  The  upper  bushing 
is  a  sleeve  forced  into  the  rod,  and  the 
lower  one  is  an  adjustable  split  bushing. 
The  cap  is  held  by  castellated  nuts  on 
through  bolts,  as  shown  in  the  drawing. 
The  four  throw  crank  shaft  is  of  high  car- 
bon steel,  hand  forged.  The  flywheel  is 
held  by  a  straight  key.  The  shaft  runs  in 
three  divided  bronze  bushings  supported 
from  the  under  side,  the  upper  caps  being 
held  by  castellated  nuts  on  studs  from  the 
supporting  web.  The  entire  top  and  a  strip 
at  each  end  of  the  case  over  the  main  bear- 
ings is  removable,  so  that  the  engine  shaft 
and  flywheel  can  be  taken  out  with- 
out in  any  way  loosening  or  disturb- 
ing the  fastenings  of  the  crank  case  to 
the  frame.  This  case  is  made  of  cast  iron, 
and  supported  at  the  front  and  rear  on 
heavy  drop  cross  members  of  angle  steel. 
The  two-to-one  steel  gears  are  inside  the 
case  in  the  splash.  The  steel  cam  shaft, 
with  its  two  case  hardened  steel  cams  pinned 
to  it,  is  supported  in  three  bronze  bearings, 
the  middle  one  of  which  is  divided.  The 
opposed  cylinders  of  each  pair  are,  of 
course,  offset,  but  the  ends  of  the  valve  lift- 
ing rods  are  also  offset,  so  that  they  bear 
on  a  single  cam,  which  operates  the  exhaust 
valves  of  the  two  cylinders,  and  in  the  same 
way  another  cam  set  at  90  degrees  operates 
the  other  two  cylinders.  Hardened  steel 
rollers  are  used  on  the  valve  rods,  and  the 
latter  are  prevented  from  turning  by  having 
the  end  of  the  valve  stem  fit  into  a  cup 
shaped  piece  on  the  offset  arm. 

A  forced  feed  oiler  driven  from  the  fan 
shaft  forces  oil  to  the  upper  side  of  each 
cylinder  and  to  the  centre  of  the  crank  case 
cover,  where  it  drops  directly  onto  the  mid- 
dle bearing  of  the  crank  shaft,  which   is 
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provided  with  grooves  and  oil  holes  to 
receive  it.  The  overflow  furnishes  splash 
for  the  case.  The  connecting  rod  heads  are 
fitted  with  scoops,  from  which  oil  holes 
lead  to  the  crank  pin  bearings.  The  cylin- 
ders are  also  supplied  with  oil  by  the  action 
of  these  scoops,  and  the  main  bearings  are 
provided  for  by  hand  grease  cups. 


THE  H0nSCLC83  AOC 

Kansas  City  Spring  Saddle. 

Jump  spark  ignition  is  employed,  the 
current  being  either  from  dry  or  storage 
batteries  located  under  the  seat.  A  Lacoste 
timer  is  secured  to  the  front  end  of  the 
cam  shaft,  and  is  operated  by  levers  from 
the  steering  column.  A  Stolp  radiator  is 
fitted  into  a  kind  of  hood  at  the  front.  A 
gear  pump  fastened  to  the  front  crank  case 
support  and  driven  by  a  chain  from  the 
engine  shaft  draws  its  supply  from  the 
radiator  bottom  and  forces  it  into  the  lower 
side  of  each  cylinder  jacket  around  the 
valves  and  out  at  the  top  back  to  the 
radiator. 

THE   CLUTCH. 

The  clutch,  shown  in  the  drawing,  is  of 
a  type  which  has  proven  successful  imder 
heavy  duty  on  machines  in  the  company's 
shop.  An  enlarged  hub  at  the  back  of  the 
flywheel  is  cut  with  a  V  shaped  groove  into 
which  oil  soaked  hickory  blocks  are  pressed 
to  give  the  necessary  friction.  A  heavy 
four  armed  spider  is  keyed  to  the  trans- 
mission shaft,  and  pivoted  to  the  end  of 
each  of  its  arms  are  short  arms  which 
carry  the  wood  blocks.  The  other  end  of 
these  pivoted  arms  is  connected  by  arms  of 
adjustable  length  16  a  collar  on  the  shaft. 
By  sliding  the  collar  toward  the  flywheel 
the  adjustable  arms  assume  a  vertical  posi- 
tion and  give  a  powerful  toggle  joint  action 
which  forces  the  wood  blocks  into  their 
grooves.  This  type  of  clutch  possesses  good 
gripping  qualities  and  can  be  slipped  if  de- 
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sired,  and  wears  well  unless  subjected 
such  excessive  slipping  as  to  char  the  va, 
which  ought  never  to  occur  in  its  use  3 
a  truck. 

The  change  speed  gear  is  a  two  speed  si 
reverse  sliding  gear,  and  gives  a  drji 
drive  on  the  high,  with  the  lay  shaft  ra 
ning  idle.  The  low  speed  is  about  4  nLj 
an  hour  and  the  high  speed  about  u.  i 
900  revolutions  of  the  engine,  wh^  q 
be  run  to  1,400  revolutions.  This  seems  t 
the  writer  to  be  rather  high  for  a  6  1 1 
machine  and  Kansas  City  hills,  but  the  aas 
ufacturers  claim  that  this  truck  undw  fj 
load  will  negotiate  any  of  the  hills  eaii 
There  is  only  one  sliding  gear  on  a  sqcit 
shaft,  and  one  end  of  its  hub  carries  6^ 
lugs  of  the  high  speed  clutch.  All  the  ^n 
are  of  steel,  case  hardened,  with  four  p;:a 
and  2}4  inch  face  teeth.  The  jack  shar.j 
inches  in  diameter,  runs  in  Hyatt  roLr 
bearings  at  the  ends,  supported  in  specai 
hangers.  These  hanger  bearings  bn\ 
grooves  cut  into  them,  and  are  fitted  vr 
fibre  collars  to  prevent  dripping  of  the  (c 
A  Cullman  spur  gear  differential  is  uiti 
and  the  bevel  gear  and  pinion  arc  bor!)  ^ 
pitch.  The  forward  sprockets  are  of  forpi 
steel  and  carry  a  i^  inch  pitch,  i  indi  w^Jt 
Diamond  roller  chain,  which  drives  the  ra: 
sprockets.  Compression  grease  cups  jrt 
used  on  the  four  jack  shaft  bearings.  M 
interlocking  device  prevents  shifting  tfct 
gears  with  the  clutch  engaged. 

There  are  two  sets  of  brakes,  ooc  00  tk 
jack  shaft  and  one  on  each  rear  wbct 
All  of  them  are  contracting  steel  bauds 
faced  with  belting  material  and  prcveit:^ 
from  dragging  by  a  small  coiled  sprite 
The  jack  shaft  brake  is  applied  by  the  ^^ 
verse  motion  of  the  hand  clutch  lever.  Tk 
rear  wheel  brake  drums  are  of  cast  irot 
and  the  steel  plates  which  form  the  ro: 
sprockets  are  fastened  to  them  by  op 
screws.  Both  the  sprocket  and  drum  art 
held  to  the  wheel  by  through  bolts,  wluci 
also  hold  the  hub  flanges  to  each  other 
These  brakes  are  very  large  and  poirerM 
and  are  operated  by  a  foot  lever. 

The  frame  is  made  of  heavy  I  section 
structural  steel,  well  braced.  The  sprin? 
hangers  are  of  the  peculiar  shape  shown  n 
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Kansas  City  Motor  Cylinder,  Piston,  Connecting  Rod  and  Clutch. 


:h  28.  1906* 


THE   HORSELESS   AGE. 


483 


^^ij^j^^^^i^^^^^^:^^ 


The  Hall  Multi-Cvlinder  Two  Cycle    Engine. 


etch.    Both  front  and  rear  axles  are 

section  forgings  of  large  size.    Both 

springs  are  semi-elliptic  and  rest  on 
addle  blocks,  which  are  notched  over 
Jcs.  The  radius  rods  are  fastened 
J  shaped  band  which  passes  under 
!e.  The  front  end  of  the  radius  rods 
;  to  a  pivot  on  the  under  side  of  the 

which  support  and  brace  the  jack 
hangers.     The  heavy  artillery  wood 

are  Stted  with  5  inch  Firestone  solid 

tires. 

upper  part  of  the  steering  column 
ider  the  wheel  forms  a  brass  cylin- 
out  3^4  inches  in  diameter,  in  which 
freely  a  bronze  sleeve  to  which  the 
g  wheel  is  keyed.  The  inside  of  this 
has  a  double  square  thread  of  i  inch 
which  when  rotated  causes  a  rod 
I  on  the  end  of  a  rod  inside  of  the 
g  column  to  move  up  or  down.  The 
end  of  this  rod  is  linked  to  one  arm 
)ell  crank  lever,  the  other  arm  of 
is  connected   by  a  ball   and   socket 

link  to  the  steering  knuckle. 


*he  Hall  Gasoline  Engine. 

engine,  built  by  F.  E.  Hall,  of  Wol- 

Mass.,  was  shown  for  the  first  time 

recent  Boston   Show.     It  is  a   two 

jasoline   engine   with   six   horizontal 

ary  cylinders,  shown  in  end  view  in 

In  Fig.  2  is  shown  a  section  of  the 

A  straight  horizontal  shaft  with  a 

one  end  passes  through  the  centre 

engine.    The  motion  of  the  six  ordi- 

istons.  which  receive  an  impulse  in 

iion  at  each  revolution,  is  communi- 

through    a   straight   connecting    rod 

all  and  socket  ends  to  a  circular  disc 

on  a  ball  pivot  at  its  centre  A.   The 

:  this  non-rotating  but  wobbling  disc 

bronzed  bushed  bearing  in  the  disc 

end  of  the  shaft,  and  the  oscillations 

disc  cause  this  axis  to   rotate   the 

At  the  other  end  of  the  main  shaft 

)mewhat  similar  disc,  equipped  with 

rust  bearings  at  each  end  and  hav- 

roller  bearing  on  its  hub,  which   is 


keyed  to  the  shaft.  This  disc  operates  six 
small  pistons,  which  draw  in  and  compress 
the  charges  for  the  firing  cylinders.  A  pro- 
jection on  the  end  of  each  compressing 
piston  pushes  on  the  end  of  the  inlet  valve 
stems  B,  allowing  the  compressed  charge 
at  about  15  pounds  per  square  inch  pres- 
sure to  rush  into  the  head  of  the  firing 
chamber  and  help  drive  out  the  spent 
charge  through  a  ring  of  twelve  ports  which 
are  about  one-fourth  uncovered  as  the 
fresh  charge  enters.  This  inlet  at  the  top 
^nd  exhaust  through  annular  ports  at  the 
bottom  gives  probably  as  clean  a  mixture 
as  is  possible  without  mechanical  or  air 
scavenging.  The  exhaust  passes  directly 
into  an  annular  space  whose  volume  is 
thirteen  times  that  of  a  single  cylinder. 
This  space  acts  as  a  muffler,  and  ho  other 
muffler  is  necessary.  The  entire  space  en- 
closing the  firing  chambers  of  the  six  cylin- 
ders is  a  water  jacket,  and  the  water  inlet 
can  be  attached  at  any  one  of  a  ring  of 
tapped  and  plugged  holes.  The  makers 
claim  that  they  have  never  known  this  en- 
gine to  fire  back  into  the  compression  cylin- 
ders. The  carburetor  can  be  attached  to 
any  one  of  a  series  of  holes  into  an  an- 
nular chamber  or  ring  from  which  the 
compressing  cylinders  draw  their  charges. 
About  7  quarts  of  water  are  held  in  the 
cooling  jacket.  The  timer  is  placed  on  a 
short  shaft  driven  by  mitre  gears  from  the 
engine  shaft.  The  entire  engine  is  en- 
closed in  a  cylindrical  case  15]4  inches  in 
diameter  and  33  inches  long,  and  in  large 
powers  the  space  saved  is  considerable,  as 
the  200  horse  power  engine  occupies  only 
54  inches  in  length  by  33  inches  in  diam- 
eter. The  oiling  is  accomplished  by  two 
gravity  feed  cups,  each  having  seven  leads, 
one  of  which  runs  to  the  main  shaft  ring 
oilers  and  one  to  each  of  the  pistons  where 
they  overrun,  as  at  C.  The  action  of  the 
oscillating  disc  on  the  ball  end  of  the  con-, 
necting  rods  gives  the  pistons  a  slight 
twisting  motion,  causing  a  complete  rota- 
tion about  once  in  every  100  revolutions  of 
the  engine.  This  distributes  the  oil  uni- 
formly and  insures  very  even  wear  on  the 


cylinders  and  pistons,  and.  as  the  piston 
rings  are  wider  than  the  ports,  no  trouble 
is  experienced  by  the  ends  springing  out- 
ward. The  main  shaft  is  mounted  on  roller 
bearings,  and  is  fitted  with  two  ball  thrust 
bearings. 

The  engine  casing  is  fitted  with  large 
aluminum  hand  hole  plates,  and  is  very 
accessible.  Any  piston  and  rod  can  be 
quickly  taken  out,  and  by  removing  the 
end  of  the  case  all  the  pistons,  connecting 
rods  and  the  shaft  can  be  removed  in  about 
ten  minutes.  Another  claim  for  the  engine 
is  that  it  is  practically  vibrationless.  Six 
two  cycle  cylinders  give  a  very  even  torque, 
and  no  flywheel  is  used. 


The  Dentzeau  Leather  Auto 
Specialties. 

George  Dentzeau,  161  Grand  street,  New 
York  city,  manufactures  a  line  of  automo- 
bile specialties  made  of  leather  and  similar 
materials.  His  leading  specialty  is  the 
Dentzeau  "all  leather"  license  pad,  which 
is  made  of  patent  leather  sewn  with  silk 
thread.  The  figures  are  cut  by  hand  from 
the  same  quality  of  leather  as  the  pad,  and 
are  sewn  on  with  oiled  silk  thread.  The 
pads  are  lined  with  rolled  steel.  Mr.  Dent- 
zeau's  other  specialties  include  a  leather 
bag  for  storing  caps,  veils,  goggles,  gloves, 
etc.;  tire  covers  of  enameled  cloth,  and 
lamp  numbers  of  brass  or  aluminum. 


"Flyer"   Lubricant. 

The  Van  de  Sandt  Manufacturing  and 
Supply  Company,  Ltd.,  73  Warren  street. 
New  York  city,  are  making  a  new  grease 
for  lubricating  purposes  which  is  espe- 
cially adapted  for  automobile  lubrication. 
We  are  informed  that  a  record  of  75,ooo 
miles  with  one  filling  has  been  accom- 
plished with  this  grease,  and  that  the 
average  is  45,000  miles.  The  grease  is 
claimed  to  be  of  special  value  in  case  a 
bearing  has  a  tendency  to  run  hot,  as  it 
has  a  cooling  as  well  as  a  l«i»«;«ating 
effect. 
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Fake  Automobile  Schools. 

Editor  Horseless  Age: 

Most  every  new  industry,  as  it  comes  to 
be  recognized  as  a  lucrative  and  permanent 
source  of  income,  brings  with  it  some  open- 
ing whereby  the  avaricious  can  work  their 
graft  schemes,  and  in  a  good  many  cases 
these  graft  schemes  are  carried  on  a  long 
time  and  many  persons  are  duped  and  part- 
ed from  their  money  before  the  public 
realizes  just  what  a  fake  it  is. 

In  connection  with  the  automobile  indus- 
try, a  great  deal  of  grafting  and  faking  has 
been  accomplished  through  the  agency  of 
automobile  schools,  or  supposed  automobile 
schools.  As  the  automobile  industry  prom- 
ises and  is  now  offering  profitable  employ- 
ment to  those  skilled  in  its  various  branch- 
es, there  are  lots  of  persons  anxious  to 
secure  the  knowledge  and  skill  required  to 
make  a  repair  man,  mechanic  or  chauffeur. 
To  these  people  a  skillfully  worded  adver- 
tisement, stating  that  they  can  be  thoroughly 
taught  in  an  incredibly  short  time  and  guar- 
anteeing a  position  at  wages  that  could 
otherwise  only  be  earned  after  spending 
years  of  hard  and  faithful  apprenticeship, 
appeals  irresistibly.  They  go  to  the  so 
called  school,  are  told  that  they  can  learn  it 
all  in  from  two  to  six  weeks,  pay  their 
money  for  tuition  (in  advance),  lay  around 
the  school  until  their  money  gives  out  or 
get  disgusted,  then  either  give  it  up  alto- 
gether or  get  down  to  learning  the  trade  on 
right  lines.  But  what  the  students  do  after 
paying  their  money  depends  largely  upon 
themselves.  The  manager  of  the  school 
doesn't  care.  He  loses  all  interest  in  the 
pupil  mmediately  the  money  has  been  paid. 
This  has  been  carried  along  a  long  time,  yet 
the  number  of  new  students  continually  be- 
ing taken  in  by. these  schools  is  surprising. 
The  writer  knows  of  a  school  of  this  fake 
variety  in  which  from  one  to  six  new  stu- 
dents are  enrolled  daily,  and  they  each  pay 
$25  for  the  course.  After  the  student  has 
completed  his  course,  unless  he  is  unusually 
apt  and  intelligent,  he  is  not  even  capable  of 
running  an  automobile,  much  less  to  take 
care  of  it. 

The  writer  also  knows  of  an  instance 
where  a  student  of  an  automobile  school 
made  application  for  employment  in  the  re- 
pair department  of  a  garage.  He  told  the 
proprietor  that  he  had  a  certificate  from 
such  and  such  an  automobile  school,  and 
the  proprietor  said,  "Very  well,  let  me  see 
you  time  this  engine."  After  some  hesita- 
tion the  applicant  admitted  that  he  couldn't 
do  it.  *'Didn't  they  teach  you  to  do  it  at 
the  school  ?'*  he  was  asked,  and  the  reply 
was  that  he  did  remember  someone  doing  it 
before  a  crowd  at  the  school  one  day,  but 
he  didn't  remember  how  it  was  done.  "Well, 
didn't  they  make  you  do  it  yourself,  to  make 
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sure  you  knew?"  asked  the  proprietor.  The 
applicant  said,  "No,"  and  didn't  get  the  job. 

The  pupils  turned  out  by  these  automobile 
schools  very  seldom  qualify  as  even  fair 
mechanics  or  chauffeurs,  and  many  of  them 
are  worthless.  The  garage  men  and  owners 
of  automobiles  who  hire  chauffeurs  know 
this,  and  give  preference  to  the  man  who 
has  had  practical  experience,  and  it  is  hard 
for  the  automobile  school  student  to  find 
employment.  These  fake  schools  have  given 
automobile  schools  such  a  black  eye  that  the 
good  ones,  of  which  there  are  few,  suffer 
with  them. 

There  is  no  reason  why  a  person  cannot 
learn  to  run  and  take  care  of  an  automobile 
in  a  school  just  as  well  as  he  can  learn 
other  things  in  a  school.  But  it  is  ridiculous 
to  assume  that  a  person  can  become  an  ex- 
pert automobile  mechanic  in  six  weeks.  The 
expert  automobile  mechanic  should  be  a  ma- 
chinist, and  it  takes  a  machinist  from 
three  to  five  years  to  learn  his  trade.  How, 
then,  can  one  expect  to  learn  the  machin- 
ist's trade,  the  intricacies  of  the  gasoline 
engine,  the  electrician's  trade,  and  the  con- 
struction of  the  various  other  parts  of  an 
automobile  in  a  few  weeks? 

An  intelligent  man  can,  however,  learn 
how  to  assemble  and  dissemble  the  parts 
that  go  to  make  up  an  automobile,  the  the- 
ory of  the  gasoline  engine  and  electrical 
ignition  system,  in  a  short  space  of  time, 
provided  he  is  taught  in  the  right  manner 
and  applies  himself  diligently  to  his  work. 

There  is  to  my  mind  one  thing  faulty 
about  even  the  best  automobile  schools,  and 
it  is  something  they  proclaim  as  one  of  their 
best  features.  They  say,  "We  teach  you 
nothing  from  books,  give  you  nothing  but 
practical  experience."  Why  not  give  the 
student  a  book  and  let  him  follow  the  book 
along  with  the  practical  teaching.  Then  he 
can  get  the  theoretical  knowledge  along  with 
the  practical  knowledge,  and  in  addition  to 
knowing  how  to  do  this  and  that  he  knows 
why  he  should  do  it.  When  automobile 
schools  get  down  to  the  same  system  as 
other  educational  institutions  they  will  be 
of  some  value  to  the  student  and  the  em- 
ployer, but  at  present  the  majority  of  them 
are  of  no  value  to  anyone  but  the  man  who 
takes  in  the  money. 

The  writer  has  noticed  that  a  great  num- 
ber of  the  automobile  school  students  are 
from  the  country.  I  have  had  occasion  to 
visit  a  number  of  automobile  schools,  and 
in  nearly  every  instance  I  have  found  the 
would-be  chauffeurs  and  mechanics  sitting 
around,  cutting  up,  joking,  laughing,  doing 
everything  but  seeking  knowledge.  I  find 
them  well  versed,  however,  in  all  the  sport- 
ing and  racing  news  of  the  automobile.  I 
wonder  how  the  term  "school"  can  be  ap- 
plied to  the  place. 

Automobile  schools  in  general  have  been 
given  such  a  black  eye  that  it  seems  only 
fair  to  state  that  there  arc  honestly  con- 
ducted esta])lishments  of  this  kind,  where 
the  avowed  purpose  is  to  impart  to  young 
men  the  particular  knowledge  required  to 
enable   them   to   operate   and   properly  care 


V'oL  17,  Na  I 

for  an  automobile,  and  the  pupils  are  3 
pressed  that  the  purpose  is  not  to  ta; 
automobile  engineering,  but  to  train  uxl  'J 
know  a  car  so  as  to  be  efficient  opeiij^ 
and  qualified  to  take  care  of  it  The  tb&r] 
of  the  gas  engine,  carbu  ration,  ignition,  q 
are  taught  by  the  instructors,  and  tbq  -^ 
pride  in  seeing  the  students  turn  out  t: } 
skillful  operators.  There  are  three  ±3^ 
which  should  be  given  more  importiocti 
all  the  automobile  schools,  and  which  v:.i 
give  quicker  recognition  as  a  factor  of  a 
automobile  industry.  These  three  thq 
are  discipline,  system  and  theory. 

R.D.B. 


"Puzzling  Action  of  a  Qasolioe 
Engine." 

Editor  Horseless  Age: 

I  have  read  with  interest  the  articled 
your  March  14  issue,  "Puzzling  Ar^i^ 
of  a  Gasoline  Motor — A  Query,"  sigicj 
B.  I  have  had  a  similar  experienct  vi 
2L  four  cylinder  engine;  that  is,  nowzr^ 
then  one  cylinder  would  miss.  I  loc:'.  i 
the  trouble  in  the  push  rods  oi  th(  a^ 
haust  valves.  Owing  to  the  great  it4 
the  oil  would  burn  onto  the  push  :^ 
and  cause  same  to  stick  and  not  v\a-i 
freely.  My  remedy  is  to  grind  in  il 
valves  every  month  and  thoroughly  cla 
valve  stems  in  kerosene  so  that  they  at 
work  freely.  This  obviates  any  poa 
bility  of  a  so  called  "sticking  ctcm"  •:% 
push  rods. 

There  are  so  many  reasons  why  i 
gasoline  engine  does  not  work  pericct'f 
that  the  trouble  sometimes  appears  wfcrt 
you  least  expect  it.  My  plan  of  opr. 
tion,  which  has  worked  successfully,  3 
based  on  elimination.  As  t\tri%' 
knows,  most  of  the  troubles  occur  wi 
the  ignition  system  or  with  the  giscb 
mixture.  I  find  this  difficult  tocos.' 
to  perfection,  owing  to  the  different  tec 
peratures  affecting  the  mixture.  The  cir 
buretor  I  hardly  think  will  ever  be  f^ 
feet,  but  if  kept  clean  and  not  tampcrt-i 
with  it  is  a  long  way  toward  getting 
satisfactory  result. 

S.  L.  SCHOENFia? 


Reduction  of  Electric  Vehicle  Mile* 
age  in  Cold  Weather. 

Editor  Horseless  Age: 

In  your  issue  of  February  7  you  havf  ' 
editorial  on  the  loss  of  storage  batter)  c- 
pacity  at  low  temperatures,  in  which  '-" 
statement  is  made  that  the  operation 
electric  vehicles  during  cold  weather  i^  - 
an  added  expense  for  charging  currcoi 

This  is,  of  course,  true,  because  in  ^^^ 
weather  we  have  snow,  ice,  storms  and  ^• 
roads,  which  equally  affect  the  gasoline  \f 
hide.  It  is  not  true  in  the  sense  in  «•  "^ 
the  statement  is  made,  as,  while  the  ^ 
pacity  of  the  storage  battery  is  reduce*^' 
cold  temperatures,  it  also  takes  less  cur ' 
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ge  the  battery,  and  the  cost  per  unit 
er  obtained  is  practically  the  same, 
ige  is  indeed  reduced,  for  the  rea- 
ove  mentioned,  which  affect  all  au- 
cs.  whether  gasoline,  electric  or 
and  it  is  reduced  also  because  the 

neither  takes  in  nor  gives  out  as 
urrent  in  very  cold  weather  as  in 
'he  efficiency  is  the   same  and  the 

current  the  same. 

)te  from  a  battery  engineer  for  the 
of  those  who  are  interested  in  the 
ilities  of  the  subject: 
iperature    reduces   the   capacity.     It 
duces  the  discharge  voltage  and  in- 

the  charge  voltage.  The  effect  on 
'  is  such  at  a  temperature  of  70" 
hat  a  battery  will  give  50  per  cent 
t  it  would  give  at  70°  Fahr.  The 
however,  is  not  a  straight  line,  and 
rees  difference  in  the  temperature 
a  great  deal  more  difference  in  the 
f'  at  a  very  low  temperature  than  it 
:  high  temperatures.  The  tempe ra- 
ven is  not  the  temperature  of  the 

the  actual  temperature  of  the  elec- 

The  efficiency  in  ampere  hours  is 
illy  independent  of  temperature,  and 
erence  in  efficiency,  due  to  different 
itures,  is  due  to  the  voltage.  It  is, 
r,  customary  to  charge  vehicle  bat- 
y  means  of  resistance,  and  therefore 
t  of  charging  would  be  no  greater 
cold  battery  than  with  a  warm  one, 
:  the  battery  would  start  to  charge 
ss  resistance  in  series  with  it,  and 
the  course  of  charging  it  would  tend 
m  up,  and  the  voltage  required  to 
he  charge  would  not  be  above  what 
:  would  be  capable  of  giving.     If  a 

having   a   normal   capacity   of    100 

hours  were  fully  charged  and  then 
to  o'  Fahr.  it  would  have  a  capacity 
impcre  hours.  If  the  battery  were 
Id  by  artificial  means  50  (plus)  am- 
ours could  be  put  back  into  it,  but 
i]  voltage  would  be  between  2.8  and 
.  If  the  battery  were  then  warmed 
tnal  temperature  it  would  give  its 
ipere  hours.  If  at  the  end  of  this 
?e  it  were  cooled  to  0  degree  it 
still  be  possible  to  put  back  100  am- 
ours." 

her  words,  there  is  no  difference  in 
ciency.  by  which  is  meant  that  the 
It.  of  current  which  may  be  taken 
mpared  to  the  current  put  in,  is  no 
It  at  varying  degrees  of  tempera- 
[f  a  battery  in  which  the  voltage  has 
d  to  the  discharge  point  is  warmed 
then  give  out  the  rest  of  the  current 
has  been  put  into  it,  without  drop- 
)  the  discharge  point  again;  but  on 
er  hand,  when  it  has  been  discharged 
I  weather  to  the  discharge  point,  it 
5  less  current  to  charge  it  up  again, 
the  mileage  obtained  is  proportional 
airrent  put  in  at  any  temperature, 
for  the  fact  that  usually  cold  weather 
id  going  are  simultaneous,  likewise 
ig  the  horse  or  any  kind  of  automo- 
(t  takes  more  energy  to  go  in  bad  or 


cold  weather,  but  the  oats  cost  the  same. 
Pope  Motor  Car  Company, 
Waverley  Department, 
H.  H.  Rice,  Manager. 
[Our    correspondent's    argiunent    is    un- 
doubtedly correct  when  applied  to  the  case 
where  the  owner  has  his  own  charging  fa- 
cilities.    But  we  are  under  the  impression 
that  where  cars  are  charged  at  a  garage 
a   certain   simi   is   paid   per   charge,    inde- 
pendent of  the  amount  of  energy  required 
for  the  charge.     It  would  thus  seem  that 
cold  weather  is  a  blessing  to  the  garage 
men,  if  it  does  not  interfere  with  the  use 
of  the  cars. — Ed.] 


Improved  Torsion  Brace. 

Editor  Horseless  Age  : 

The  ordinary  torsion  rod  arrangement 
used  on  bevel  gear  drive  cars  has  the  dis- 
advantage that  as  the  body  rises  and  falls  in 
passing  over  irregularities  of  the  road,  the 
bracket  supporting  the  forward  end  of  the 
rod  is  also  raised  and  lowered,  which  causes 
the  rod  to  slightly  rotate  the  axle  casing. 
As  the  rotation  is  resisted  by  the  springs, 
internal  strains  are  set  up;  and  in  addition 
the  supports  of  the  hub  brakes,  being  rigid 
with  the  casing,  are  caused  to  move  in  such 
a  way  as  to  continually  modify  the  adjust- 
ment   of    the    brakes.      With    half    elliptic 
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Novel  Torsion  Brace. 
springs  the  vertical  body  movement  is  small, 
and  these  considerations  are  of  comparative- 
ly little  importance.  But  with  full  elliptic 
springs  the  case  is  different.  The  move- 
ment of  the  body  is  now  from  two  to  four 
times  as  great,  so  that  the  rotation  becomes 
excessive.  The  half  elliptic  springs  may 
themselves  be  depended  upon,  at  least  in 
light  cars,  to  act  as  torsion  rods;  but  the 
full  elliptic  is  not  adapted  to  perform  this 
office,  since  it  is  held  at  a  single  point  di- 
rectly over  and  considerably  above  the  axle. 
To  get  rid  of  the  objection  to  the  ordi- 
nary torsion  the  writer  devised  the  follow- 
ing arrangement,  which  has  been  found  to 
work  very  satisfactorily,  controlling  the 
torque  reaction  perfectly  and  yet  having  no 
tendency  to  cause  rotation,  no  matter  how 
great  the  motion  allowed  by  the  springs.  It 
is  up  out  of  the  way,  and  is  practically  in- 
visible when  the  body  is  in  place.  Since 
with  this  device  the  motion  of  the  axle  must 
be  in  a  strictly  vertical  direction,  it  is  evi- 
dent that  it  would  not  be  applicable  to  half 


elliptic  springs  (unless  they  were  shackled 
at  both  ends),  since  with  the  ordinary  half 
elliptic  the  axle  moves  slightly  backward  as 
it  rises. 

A  block  or  lug  is  fastened  or  cast  on  the 
highest  part  of  the  bevel  gear  case.  Through 
the  lug  are  two  parallel  holes  extending  in 
a  fore  and  aft  direction.  Through  each 
hole  passes  a  bolt  which  imites  the 
forked  ends  of  a  link  free  to  swing  in  an 
up  and  down  direction,  but  fitted  closely  so 
as  to  prevent  any  other  movement  The 
other  end  of  each  link  is  shackled  to  brack- 
ets bolted  to  the  frame  of  the  car  at  a  posi- 
tion directly  over  the  axle.  These  brackets 
are  further  stiffened  by  a  brace  to  the  rear 
cross  member  of  the  frame.        C.  W.  M. 


Mr.  Duryea's  Comment. 

Editor  Horseless  Age: 

Absence  while  attending  the  Boston 
Show,  together  with  press  of  work,  has  pre- 
vented reading  late  issues  of  your  valuable 
publication  until  recently. 

I  wish  to  disagree  with  you  re  some  ex- 
pressions in  your  issue  of  March  7.  It  is 
my  belief  that  the  reason  people  do  not  buy 
autos  in  the  fall  is  not  because  they  wish 
to  save  the  interest  on  their  money,  but  be- 
cause they  wish  to  see  if  anything  new 
comes  out  at  the  shows.  Let  the  new  mod- 
els be  announced  early,  and  let  buyers  be 
assured  that  nothing  else  will  come  out  for 
another  year,  and  they  will  buy  early,  so 
as  to  get  as  much  use  as  possible  out  of 
their  new  model  before  it  is  superseded. 
The  new  toy  is  always  most  enjoyed,  and 
they  will  use  the  new  rigs  more  in  the 
winter  if  bought  in  the  fall  than  if  bought 
in  the  spring,  and  the  novelty  is  worn  off 
during  the  summer.  This  is  one  thing  de- 
sired by  all  makers  and  friends  of  the  busi- 
ness, and  the  early  show  helps  to  secure  it. 
The  average  auto  buyer  does  not  figure  on 
saving  a  few  dollars*  interest.  We  have 
tried  for  several  years  to  stimulate  fall 
purchasers  by  giving  a  discount  of  5  per 
cent,  in  the  fall  of  the  year.  This  really 
amounts  to  10  per  cent,  per  year,  and  we 
know  by  trial  what  the  excuses  are  for  not 
buying. 

Your  remarks  re  the  guarantee  I  also  take 
exception  to,  and  maintain  that  a  short 
guarantee  is  better  than  a  long  one.  What 
the  purchaser  wants  is  reliable  goods,  and 
no  amount  of  guarantee  will  carry  him 
home  when  broken  down  40  miles  from 
anywhere  on  a  rainy  night.  The  long  term 
guarantee  is  simply  a  selling  argtmient  and 
a  good  deal  of  a  delusion.  Some  purchas- 
ers imagine  that  if  the  maker  is  willing  to 
give  a  long  guarantee  he  has  absolute  faith 
in  his  goods,  and  that  therefore  they  must 
be  reliable.  Current  literature  points  out  a 
case  of  a  manufacturer  willing  to  guarantee 
his  cars  for  three  years,  while  his  expres- 
sions re  prompt  delivery  indicate  that  he  is 
not  snowed  under  with  orders.  I  know  of 
a  car  made  by  him  in  which  the  parts  sent 
for  replacement  would  not  fit  and  mtilA  nnt 
be  used.  The  conclusion  tr 
not   favorable   to   a   long   gi 


best  guarantee  is  a  reputation  for  fair  deal- 
ing and  good  goods.  Actions  speak  louder 
than  words,  and  what  the  manufacturer  has 
done  to  please  his  customers  in  the  past  is 
better  evidence  of  what  he  will  do  than 
promises.  The  one  year  guarantee  was  well 
tried  by  the  cycle  makers,  and  was  decided- 
ly abused.  Irresponsible  makers  found  ex- 
cuses for  evading  the  guarantee,  and  honest 
makers  found  it  a  burden.  Careless  users 
took  it  for  granted  that  all  breaks  were  de-. 
fects  and  demanded  repairs  accordingly. 
If  this  happened  with  a  machine  of  one  man 
power  what  may  we  expect  from  long  guar- 
antees on  high  powered  autos?  The  repair 
bill  is  one  great  restraint  to  overfast  and 
careless  driving,  and  to  be  consistent  you 
must  get  your  opinions  as  to  the  guarantee 
in  line  with  your  sound  and  correct  stand 
against  lawlessness.  There  are  many  con- 
structions which  may  be  guaranteed  for 
long  terms  with  safety.  My  self -playing 
organ  was  guaranteed  for  six  years,  and 
has  been  the  daily  toy  of  the  children  for 
fifteen  years,  without  a  cent's  worth  of  re- 
pairs except  new  hinges  on  the  pedals. 
Sewing  machines  and  typewriters  likewise 
perform  a  reasonably  fixed  service,  and  are 
not  so  susceptible  to  abuse  as  is  an  auto. 

The  question  of  right  or  left  side  for  the 
operator's  seat  can  only  be  settled  definite- 
ly by  making  the  rig  so  it  may  be  driven 
from  either  side.  Our  rigs  are  so  made, 
and  it  quite  frequently  happens  that  occa- 
sion arises  to  demand  driving  from  the 
other  side.  A  passenger  deaf  in  one  ear 
or  lame  in  one  arm  may  find  it  a  great 
convenience  to  sit  on  the  other  side.  It 
seems  to  us  that  an  auto  can  never  be  con- 
sidered perfect  until  it  can  be  driven  as 
easily  and  certainly  from  either  side  as  can 
a  horse. 

Your  remarks  on  the  defects  of  the  Penn- 
sylvania law  are  certainly  to  the  point.  It 
is  high  time  that  automobilists  everywhere 
cease  bowing  to  the  yoke  envious  horse 
users  would  put  on  them,  and  proceed  to 
fight  for  their  rights.  Pennsylvania  auto 
users  are  now  being  given  an  opportunity  to 
assist  a  State  federation  for  this  purpose. 
A  letter  to  either  the  Philadelphia  or  Pitts- 
burg Auto  Club  will  bring  full  particulars. 
Chas.  E.  Duryea. 


High  Speed  Medical  Work. 

Editor  PIoRSELESs  Age: 

Dr.  A.  C.  S.,  in  his  article  on  page  411, 
gives  us  some  very  good  pointers  about 
winter  service,  etc.,  but  spoils  the  whole 
thing  by  his  wind  up.  He  tells  us  of  the 
exceedingly  icy  condition  of  the  streets, 
and  yet  he  drove  38  miles  in  three  hours, 
making  fourteen  calls  as  well.  Now,  had 
he  driven  the  full  limit  of  speed  allowed 
in  the  country,  a  mile  in  three  minutes, 
it  would  have  taken  one  hour  and  fifty- 
four  minutes  to  drive,  lea\in'^  sixty-six 
minutes  to  make  the  fourteen  calls,  or  a 
little  less  than  five  minutes  per  call.  Had 
he  driven  15  miles  an  hour  he  would 
*"ive  had  less  than  two  minutes  for  each 
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call;  at  13  miles  an  hour  it  would  have 
taken  all  his  time  driving  and  none  for 
calls,  and  that  I  should  consider  very  fair 
for  Brownsville  and  vicinity.  As  he 
speaks  of  the  icy  streets,  we  assume  that  at 
least  part  of  his  work  was  within  the  limit 
of  "a  mile  in  six  minutes,"  and  then  where 
would  the  visits  come  in?  As  I  own  an 
auto,  and  also  do  a  little  in  the  practice  of 
medicine,  I  have  reason  to  think  the  doc- 
tor's reasoning  a  "wee  bit  off."         M.  D. 


Piston  Pins. 

Editor  Horseless  Age: 

I  notice  in  your  issue  of  March  7  a  con- 
tribution on  piston  pins.  In  addition  to  the 
different  schemes  enumerated  there,  I  should 
like  to  mention  one  suggested  by  me  about 
two  and  a  half  years  ago  and  now  em- 
ployed by  a  successful  motor  car  company 
of  Cleveland.  The  accompanying  sketch 
shows  it 

The  pin  is  roughed  out  to  correspond  with 
the  final  shape,  hardened  and  ground  to  a 
sliding  fit  at  B,  and  then  ground  taper  at  A 
and  C  so  that  both  A  and  C  are  of  the  same 
taper,  which  is  an  exceedingly  easy  job  on  a 
proper  grinder.  The  pin  is  then  fitted  into 
the  piston,  which  has  been  reamed  with  a 
reamer  of  corresponding  taper.  On  account 
of  this  taper  it  is  possible  to  get  an  accurate 
fit  in  less  time  than  by  any  other  method. 
The  pin  is  secured  in  place  by  the  following 
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scheme:  The  set  screw  hole  in  the  piston 
boss  is  slightly  offset  with  respect  to  the 
hole  in  the  pin,  and  the  set  screw  end 
(pointed,  as  shown)  has  a  tendency  to  push 
the  pin  in  the  direction  of  the  arrow  and 
insure  a  proper  seating.  The  set  screw  is 
locked  by  a  cotter  pin.  The  combination  of 
these  two  devices  makes  the  piston  and  pis- 
ton pin  one  solid  block,  and  the  pin  will 
never  work  loose,  owing  to  the  almost  abso- 
lute utilization  of  the  bearing  surface,  with 
the  possibility  of  a  reasonably  cheap  manu- 
facture. 

I  do  not  claim  to  have  invented  these  lit- 
tle details ;  they  are  adaptations  from  Euro- 
pean high  speed  steam  engine  practice,  with 
proper  regard  to  shop  practice. 

C.   P.   SCHWARZ. 


Successful  Nevada  Motor  Stage 
Line. 

Editor  Horseless  Age: 

When  I  came  to  this  part  of  the  country 
I  was  more  surprised  at  the  successful  oper- 
ation of  the  automobiles  in  use  here  than  at 
the  great  prospects  for  gold  mining.  After 
watching  for  years  the  development  of  the 
automohile,  and  doubting  whether  it  would 
ever  attain  a  state  of  perfection  allowing  it 
to  be  operated  successfully  on  our  moun- 
tain roads,  I  found  about  a  dozen  of  them 
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Operated  in  a  passenger  scrvict  Vin 
here  (Manhattan)  and  Tonapah,  zCsx 
of  50  miles,  with  a  part  of  the  roadt  v  ; 
that  the  freight  teams  all  make  a  dr.r.- 
20  miles  to  avoid  a  summit  whkh  ^  :- 
steep  and  muddy.  The  distance  cf  53  "u 
is  covered  by  the  automobiles  in  4* :  bt^ 
Twice  as  much  is  charged  for  the  r*-*^ 
the  automobile  as  on  the  horse  start*  4 
many  prefer  to  pay  $15  for  the  rapn: 
to  $8  for  the  slow  transportation 

The  automobiles  used  for  this  icn. 
mostly  of  the  touring  ty-pe,  carrying  Swu 
sengers ;    they   are    rather    hcarr  cr:  | 
speed  is  too  high,  which  will  probaKy  3I 
the  repair  expense  rather  high.    I  iff. 
tain,  however,  that  a  light  car  for  ;- 
use  would  not  be  too  expensive  to  opcg 
here ;  it  should  have  plenty  of  power  r; 
believe)  large  wheels  and  solid  or  <tj 
rubber  tires.  That  at  least  is  the  Idsi  I '; 
been  looking  for.  B.  Row^^sox  "I 


To  Prevent  Accumulation  of  FriK 
Mud  on  Wheels. 

Editor  Horseless  Ace  : 

I  noticed  in  a  recent  issue  of  yoor  x'l 
a  complaint  about  frozen  mud  ad}ir^1 
the  wheels  of  a  car  in  winter  drir.:^ 
your  correspondent  will    wash  Iris  n 
with  brine,  twelve  parts   of  watc  r 
part  of  salt,  before  starting  out,  he  wCi 
no  further  trouble  of  this  kind. 

George  D.  Li'Ta 


Carburetor  Arrangement  oa  H 
Cylinder,  Two  Cycle  EagiiKb 

Editor  Horseless  Age  : 

In  a  four  cylinder  engine  of  tV  a 
port,  two  cycle  type,  4x4  inches,  wrc-i 
use  one  carburetor  or  four,  and  w^  " 
using  one,  would  it  be  necessar)  i-  a 
pose  a  check  valve  between  the  c  * 
and  each  cylinder  ?  Go)  r'  ^ 

[We  would  use  one  carburet*-*:,  aj 
it  costs  less  than  four.  Check  \2^r.  * 
line  to  each  cylinder  base  arc  not  nrr 
as  the  piston  cuts  off  the  comnmnc 
each  cylinder  base  with  the  other* -I*' 


Automatic  Carburetor  InveatiiA 

Editor  Horseless  Age: 

In  your  issue  of  February  2S  >\  ^  .v 
Duryea  make  some  slight  mi^tax^-  • 
should  like  to  correct.     Mr.  Dup'- 
a  Mr.  Landau  as  stating  "tli at  the  ■:-** 
tical  suggestion  of  the  aiitomatif  c 
was  made  by  Messrs.  Bradh  >  .r  '  ' 
in  1902."     Prior  to  this   tlierc  m:*  • 
ber  of  carburetors  with  automatic  . " 
as  will  be  seen  in  British  patmt*  S 
1887;  29.567*  i8t>7;  3-2/3.    i*»a    r 
1901,  the  latter  being  the   mscr*  ■ 
Pan-American  Motor  G^mpan^ 

In  your  note  to  M  r.  Duryea  *^  V 
state  that  the  first  float  feed  ii,  .-  " " 
was  suggested  by  Messrs.  Bradir,  .- 
eon.  which  again  is  wrong,  a*  *"  ""•" 
bach  case  the  citations  which  n^k- 
ent  were  Nos.  6.900.  iSqo,  and  •»-■ 
both  by  Butler,  and  Xik  \o/>z'  ^ 
Wilkinson.  Fas-  >* 


Vlarch  a8,   1906. 
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••Cams." 

iitor  Horseless  Age: 

I  have  read  with  interest  Mr.  Hall's 
tide  on  "Cams,"  and  while  I  give  him 

II  credit  for  his  endeavor  to  make  pub- 
information  which  may  be  of  benefit 
all  of  us,  as  designer  he  certainly  did 

>t  do  justice  to  himself  drawing  con- 
jsions  from  the  test  referred  to  in  his 
scussion.  This  test,  for  some  circum- 
antial  reason,  was  not  conducted  on  a 
isis  to  give  the  best  results  obtainable 
om  that   special  engine,  and  I  cannot 
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Cam  Diagram. 

nderstand  why  Mr.  Hall  used  these  fig- 
res  and  did  not  wait  long  enough  to 
ind  out  the  results  which  were  obtained 
ty  using  diflFerent  settings  of  the  cams, 
ie  shows  a  diagram  which  was  used  for 
>nly  one  setting.  He  mentions  that  a 
>ossible  maximum  speed  of  1,600  revolu- 
ions  under  load  was  claimed.  This  state- 
nent  is  false,  as  I  cannot  see  who  could 
lo  so,  considering  the  compression  ratio 
n  the  particular  engine  referred  to.  The 
ated  horse  power  of  the  engine  is  45 
)rake  horse  power  to  50  maximum  brake 
tiorse  power,  its  size  being  5H  inch  bore 
ind  6  inch  stroke.  A  test  taken  a  short 
:ime  ago  shows  results  which  may  alter 
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Mr.  Hall's  figures  quite  considerably. 
The  inlet  cam  was  of  one-quarter  inch  lift 
the  exhaust  cam  five-sixteenths  inch  lift, 
and  the  setting  for  same  was  according  to 
the  accompanying  diagram.  The  horse 
power  obtained  was  quite  different  from 
that  obtained  in  previous  tests.  I  may 
mention  that  this  test  was  taken  with  the 
Longuemare  carburetor  and*  was  succeed- 
ed immediately  by  one  using  the  Schebler 
carburetor.  The  result  shows  a  curve 
running  almost  parallel  to  the  one  above, 
and  the  highest  horse  power  we  could 
obtain  was  47J^.  A  point  which  was  not 
considered  at  all  by  Mr.  Hall  is  that  a 
cam  should  be  selected  which  would  give 
the  highest  power  with  a  minimum  con- 
sumption of  fuel,  and  this  is  by  far  the 
most  important  point  to  consider. 

M.  J.  Helmes,  M.  E. 


Remedy  for  Slipping  Clutches. 

Editor  Horseless  Age: 

I  write  to  ask  if  you  can  tell  me  what  to 
do  for  a  clutch  and  transmission  that  slip. 
I  have  a  1903  curved  dash  runabout  that  is 
in  good  condition  and  would  give  perfect 
satisfaction  were  it  not  for  the  fact  that 
the  clutch  and  transmission  bands  will  not 
hold. 

I  have  tried  relining  the  bands  with  new 
fibre  and  putting  new  leather  on  the  clutch ; 
also  putting  wax,  rosin  and  things  like  that 
on  the  leathers;  but  I  still  have  the  same 
trouble.  It  seems  almost  impossible  to  keep 
oil  off  the  clutch  entirely,  and  if  I  do  not 
put  a  little  under  the  bands  they  drag  and 
make  a  great  deal  of  noise. 

As  long  as  the  road  is  good  everything 
is  all  right,  but  as  soon  as  it  gets  a  little 
heavy  the  car  begins  to  lag  while  the  engine 
keeps  on  going.  Instead  of  stalling  the  en- 
gine it  slips.  Then  when  the  car  stalls  in  a 
mud  hole  or  sand  I  cannot  get  the  bands  to 
grip  enough  to  hold  the  engine  down,  let 
alone  pull  the  car  out 

R.  P.  Blackwell. 

[As  long  as  you  use  machine  oil  on  the 
clutch  and  friction  bands  you  are  bound  to 
have  trouble  from  slipping.  Castor  oil, 
either  pure  or  mixed  with  glycerine,  is  a 
good  clutch  dressing.  To  remove  the  oil 
that  accidentally  gets  onto  the  clutch  lining 
use  talc  or  fuller's  earth,  which  can  be 
blown  under  the  bands  by  means  of  a  glass 
tube.  These  powders  absorb  the  oil,  and 
ought  to  enable  the  clutch  and  bands  to 
hold.— Ed.] 


Route  to  Asheville,  N.  C. 

Editor  Horseless  Age: 

Will  you  or  some  of  your  subscribers 
please  give  me  the  best  routes  and  the 
best  roads  to  go  to  Asheville,  N.  C?  This 
is  a  trip  I  want  to  take  some  time  in 
May.  Also,  would  I  have  to  have  a  li- 
cense in  every  State  through  which  I  go? 

C.   LiNKROUM. 

[South  of  Baltimore  the  roads  are  very 
poor,  and  automobilists  who  wish  to  use 
their  cars  in  the  South  usually  have  them 
shipped  there.  We  can  only  give  you 
the  best  route  as  far  as  Washingfton,  D. 
C,  which  is  as  follows:  Newark,  Eliza- 
beth, Rahway,  Metuchen,  New  Bruns- 
wick, Dayton,  Cranbury,  Hightstown, 
Windsor,  Edinburg,  Trenton,  Tully- 
town,  Bristol,  Philadelphia,  Chester, 
Wilmington,  Havre  de  Grace,  Stepney, 
Baltimore,  Ellicott  City,  Olney,  Lees- 
boro,  Brightwood,  Washington. 

You  must  secure  a  license  in  Pennsyl- 
vania, Maryland  and  the  District  of  Co- 
lumbia, but  require  none  in  Virginia  and 
North  Carolina. — Ed.] 


Repair  Expense  of  Two  Cycle  Cars. 

Editor  Horseless  Age: 

There  have  appeared  in  the  trade 
papers  and  newspapers  many  individual 
experiences  relating  to  the  expense  of  re- 
pairs of  automobiles.  Believing  that  a 
correct  account  taken  from  the  books  of 


an  automobile  agency  would  be  of  gen- 
eral interest,  we  got  the  consent  of 
Young  &  Miller,  our  Detroit  agents,  to 
make  abstracts  from  their  repair  books 
for  this  purpose.  It  was  decided  to  draw 
off  a  statement  of  each  individual  ac- 
count, submit  it  to  the  owners  of  the 
cars,  and,  if  found  correct,  to  ask  them 
to  verify  it  by  a  sworn  statement  before 
a  notary  public.  Mr.  Miller,  of  the  above 
agency,  consented  to  submit  the  *  state- 
ments to  the  owners,  and  found  them 
perfectly  willing  to  verify  the  correct- 
ness of  the  accounts  in  the  proposed 
manner. 

We  are  enclosing  an  affidavit  which  is 
exactly  like  the  others,  except  as  to  the 
time  the  car  had  been  in  use,  and  the 
general  average  of  repairs.  As  you  will 
see,  the  affidavit  states  that  the  figures 
given  do  not  include  the  repairs  on  tires 
nor  the  cost  of  gasoline  and  lubricating 
oil,  as  there  is  no  way  of  getting  at  the 
exact  figures  for  these  items.  We  adopt- 
ed this  method  of  verifying  the  accounts 
in  order  to  show  that  they  are  absolutely 
correct  We  wish  to  say  that  this  list 
does  not  cover  all  the  cars  that  were  sold 
by  this  agency  during  the  time  covered 
by  the  statements,  as  it  was  considerable 
of  a  task  to  reach  even  this  number  of 
people,  a  great  many  of  them  being  out 
of  town  and  having  to  be  followed  up. 
while  others  that  we  wanted  to  see  were 
not  to  be  reached.  However,  to  show 
that  the  accounts  here  given  were  not 
specially  selected,  Mr.  Miller  makes  a 
sworn  statement  and  affidavit  that  the 
balance  of  the  accounts  on  the  books 
will  not  raise  the  general  average  of 
these  accounts,  so  that  those  given  are 
representative  of  all  of  the  accounts  on 
the  books.  Following  is  the  affidavit  of 
Frank  C.  Feckenscher  : 

"Frank  C.  Feckenscher  being  duly 
sworn  deposes  and  says,  for  the  period 
of  time  beginning  April  i,  1905,  and  end- 
ing December  i,  1905,  the  statement  at- 
tached hereunto  is  a  true  and  exact  ac- 
count of  repair  work  done  to  the  Elmore 
automobile  owned  by  him,  and  the  de- 
tailed items  of  which  statement  amount 
to  twenty-two  dollars  and  twenty-five 
cents  ($22.25).  Aforesaid  statement  does 
not  include  any  repairs  to  tires  whatso- 
ever." 

Following  is  the  statement  referred  to: 
1905. 

June  10 — Fare  to  Fenton $1.65 

June  22 — Two  spark  plugs 3.00 

July  4 — Fare  to  Fenton 3.50 

Aug.  22 — One  porcelain  for  plug.  .40 
Aug.  23 — Taking    up    connecting 

rods,  five  hours 2.50 

Aug.  28 — New  rim  for  wheel  and 

labor 5.00 

Sept.  14— One  high  fibre,  50  cents; 

one   sprocket   bushing,  $1.50; 

labor,  $3.60 5.60 

Sept.  15 — Labor 60 

Total $22.25 


THE   HORSELESS   AGE. 


Vol.  17.  Xo.  I 


The  Accounts  of  the  Others  Were  as  Follows: 

Average 

Months.  Amount.  Per  Month. 

E.  L.  Rice 19  $18.05  $0.95 

Thos.  J.  Quinn 9  14.60  1.62 

J.W.Wilson 7J/^  22.90  .40 

Frank    Gerard 9  10.25  1.14 

Dr.  A.  C.  Lee 171/2  10.65  .60 

Benson  E.  Brown 41/2  17.90  3.97 

Paul  Bock 13  41.35  3.08 

C.  J.  Fox,  Jr gy2  30.85  3.24 

Chas.  W.  Messer 5  11.25  2.25 

Matt.    Holdrith 61/2  6.50  i.oo 

Miss  Mabel  Wright 15  11.85  .78 

Frank  C  Feckenscher 8  22.25  2.78 

Geo.    La    Liberty 5J/^  8.85  1.60 

Dr.  John  M.  McManus 7^  46.10  6.10 

J.M.Spalding 3  7.00  2.30 

Dr.  Milton  G.  Watson 17  61 .53  3.62 

Average    10                    2.20 

All  statements  were  made  out  up  to  De- 
cember I.  190S-  •  -. 

ELMQSE    ilAiNtTACTUBING    COMPANV. 


The  third  clause  says  that  in  case  of  baii; 
injury  being  inflicted,  the  whole  of  thecc.v 
of  the  cure  and  pecuniary  loss  sustainc^i 
the  injured  person  during  his  incapadtjj 
earn  his  living,  as  well  as  any  loss  sustarfi 
by  the  reduction,  through  the  injury  inflrH 
by  a  motor  car,  of  his  capacity  to  earn  ti 
living  must  be  made  good.  Cause  4  sar' 
that  the  compensation  to  be  made  for  pr- 
tial  or  total  incapacity  to  earn  a  living  pre- 
duced  by  injuries  thus  sustained  takes  ti* 
form  of  the  periodical  payment  of  a  f« 
sion.  Claims  for  compensation  must  U 
made  within  two  years  after  injury  has  beea 
sustained. 


New  Styles  of  Cars. 

We  show  herewith  photos  of  three  k. 
t>'pes  of  cars  on  stock  chassis.  The  "Royi 
car  has  a  touring  car  body  with  Via::. 


Qerman    AutomobUists'    LiabiJity 
Law< 

The  German  Federal  Council  has  given  its 
consent  to  a  bill  defining  the  responsibility 
of  owners  of  motor  cars^  which  was  drawn 
up  in  the  Imperial  Office  of  Justice.  It  lays 
down  the  general  prmcipky  vvhich  will  form 
the  basis  for  the  new  regulations  to  be 
adopted  by  each  of  the  German  federated 
states  to  suit  its  own  special  conciltioTiStan,! 


N.vTinNAL  40  Horse  Power  Fouk  C^xindes  Runabolx 


"Royal"  Victoria,  With  Top. 


litK's;  llie  National  is  a  high  i>oweftii  rur 
about  with  torpedo  back  and  a  sumcHb 
original  design  of  fenders,  while  the  P'1p^ 
r^ledo  runabout  is  of  tnodcrattly  li:* 
power,  20-24  horse  power,  and  pvsi^^^>^^ 
ii  novel  feature  in  a  third  seat  kr  '^^' 
clwujfFeur.  which  may  he  folded  bi  enhrt. 
out  of  siight  when  not  in  use-  TedtcK- 
dt  script  ions  of  the  chassis  of  tiiesea«fc'« 
;i(>pe;tred  in  our  columns  during  the  p^i* 
winter.  All  are  four  cylinder  can  jrt^- 
with  sliding  change  speed  gear^. 

These  illustrations  will  be  of  mtercir. 
those  who  have  familiarized  themsehr- 
with  the  1906  models.. 


it  will  in  all  probability  be  passed  by  the 
Reichstag  this  session. 

Clause  I  says  that  if  a  person  is  killed  or 
sustains  bodily  injury  or  damage  is  inflicted 
by  a  motor  car,  the  person  on  whose  au- 
thority the  motor  car  was  running  must  give 
compensation  for  the  injuries  or  damage 
suffered.  Clause  2  says  that  in  case  a  per- 
son is  fatally  injured,  the  costs  of  the  at- 
tempted cure  and  pecuniary  loss  suffered  by 
the  injured  person  while  incapacitated  must 
be  made  good.  If  the  deceased  at  the  time 
of  the  injury  had  a  third  party  depending 
on  him,  compensation  must  be  made  to  this 
third  party  for  the  whole  period  during 
which  the  deceased,  had  he  lived,  would 
have  been   responsible  for  his   sustenance. 


Pope-Toledo  Touring  Runabout. 
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ig  Cornerstone  of  New  A.  C.  A. 
Clubhouse. 

cornerstone  of  the  new  dub- 
)f  the  A,  C.  A.  on  Fifty-fourth  street, 
>f  Broadway,  New  York,  was  laid 
sday  afternoon,  March  21,  in  the 
:e  of  a  large  number  of  the  members. 
mi  Dave  Hennen  Morris  in  his  ad- 
tiumcrated  the  following  articles  de- 

in  the  cornerstone: 
;f  history  of  the  club,  by  George  F.  Cham- 
ex-presidcnt;     the    club    book;     the    dub 
the   present    automobile    laws    of    all    the 
maps   showing   good   roads,    published   by 

I  for  the  use  of  its  members;  a  model  of 
miobile;  a  pair  of  touring  goggles;  a 
tt  of  aerial  flights  by  the  Wright  Brothers; 
tf  sheets  of  "Three  Men  in  a  Motor  Car," 
£.  Scarritt,  ex-president,  dedicated  to  the 

prophecy,  "The  Future  of  the  Automo- 
ly  Albert  R.  Shattuck,  ex-president;  a 
'A  Journey  Through  Other  Worlds;  a 
t  of  the  Future,"  by  Col.  John  Jacob 
current  numbers  of  the  automobile  trade 
;  the  silver  coins  of  the  United  States; 
ly  newspapers  of  New  York  city  of 
II. 

r  President  Morris  had  reviewed  the 
of  the  club,  the  cornerstone  was  laid 
Schuyler  Skaats  Wheeler,  chairman 
building  committee : 
icr  President  A.  R.  Shattuck  then 
sicd  concerning  the  future  of  the  au- 
le.  taking  as  his  text  Nahum  il :  4: 
hariots  shall  rage  in  the  streets;  they  shall 
ne   against    another    in    the    broad    ways; 

II  seem  like  torches;  they  shall  run  like  the 

vas  of  the  opinion  that  the  time  al- 
to had  already  arrived,  but  looked 
to  the  time  when  the  automobile 
be  relegated  to  the  scrap  heap,  and 
s  will  be  the  common  carriers. 
Rev.  Wilton  Merle  Smith,  pastor 
Central  Presbyterian  Church,  pro- 
id  the  benediction. 

new  clubhouse  will  be  131  feet  front 
it  stories  high,  with  a  front  of  granite, 
brick  and  terra  cotta,  the  upper  por- 
>eing  as  nearly  of  glass  as  possible. 
Teet  level  floor,  reached  by  a  large 
cc  and  a  separate  exit  for  cars,  will 
IS  an  immense  foyer  in  which  many 
m  assemble.  The  upper  storage  sto- 
11  be  served  by  two  electric  elevators 
largest  size.  The  cars  as  a  rule  will 
•cd  in  rows  and  lanes,  but  spaces  de- 
by  members  will  be  partitioned  off 
on  grills  for  individual  use. 
top  floor,  made  exceptionally  light 
lights,  will  be  fltted  up  under  direc- 
F  members  of  the  club  who  arc  espe- 
interested  in  engineering  matters  as  a 
repair  shop,  and  will  contain  the  club 
omctcr,  designed  for  measuring  the 
and  the  efficiency  of  cars  under  all 
ions.  Special  amusement  rooms  and 
accommodations  are  provided  for 
nirs.  The  building  throughout  will 
reinforced  concrete  construction,  and 
orage  of  gasoline  will  be  outside  of 
ilding. 

main  entrance  to  the  club  rooms  at 
stcrly  end  leads  to  a  large  lobby,  hav- 
I  one  side  the  office  of  the  garage  su- 


perintendent, and  at  the  rear  a  reception 
room  for  ladies.  A  large  staircase  mounts 
from  the  centre  of  this  lobby  to  the  second 
floor,  which  contains  the  great  assembly  hall 
and  library,  100  feet  long  and  two  stories 
high.  This  room  will  be  in  the  architecture 
of  the  period  of  Francis  I,  and  will  be  a 
reproduction  of  the  hall  of  a  celebrated 
chateau,  for  which  special  permission  has 
been  granted.  On  this  floor  and  the  mez- 
zanine floor  are  located  the  large  grill  room, 
with  complete  kitchen  and  pantry,  the  gov- 
ernors' room,  secretary's  office,  etc 

The  building  committee  consists  of  Dr. 
Schuyler  Skaats  Wheeler,  chairman;  Al- 
bert R.  Shattuck,  Colgate  Hoyt  and  Gen, 
George  Moore  Smith. 


mobile  Club,  was  indorsed  by  the  direc- 
tors. Mr.  Terry  wants  every  club  to 
enforce  the  law  in  its  city,  and  to  keep 
its  members  from  violating  the  law. 


New  York  State  A.  A. 

The  matter  of  legislation  was  one  of 
the  most  important  to  come  before  the 
directors  of  the  New  York  State  Auto- 
mobile Association  which  met  at  Syra- 
cuse March  24.  Giles  H.  Stilwell,  of  the 
legislative  committee,  reported  that  auto- 
mobilists  would  agree  to  a  slightly  higher 
taxation  for  registration,  but  would  op- 
pose strenuously  any  attempt  at  excess- 
ive taxation.  He  advocated  a  legisla- 
tive act  providing  for  the  use  of  all  funds 
received  from  automobilists  for  the  im- 
provement of  the  highways  of  New  York 
State. 

The  committee  will  confer  at  Albany 
in  a  short  time  with  the  advocates  of  the 
L'Hommedieu  bill  now  before  the  Legis- 
lature, to  see  if  some  agreement  cannot 
be  reached  which  will  be  satisfactory 
both  to  the  automobilists  and  to  the  sup- 
porters of  the  bill.  The  authors  of  the 
bill  may  make  some  concessions. 

The  following  officers  were  elected  for 
the  coming  year:  President,  Oliver  A. 
Quayle,  of  Albany;  vice  president,  H.  S. 
Woodworth,  of  Rochester;  secretary  and 
treasurer,  Frederick  H.  Elliott,  of  Syra- 
cuse. The  present  president,  Judge  Wil- 
liam H.  Hotchkiss,  of  Buffalo,  declined 
to  remain  in  the  office.  The  directors 
passed  a  resolution  of  regret  that  he 
could  not  serve  another  year. 

The  report  of  Secretary  Elliott  showed 
seventeen  clubs  on  its  membership  list, 
which  includes  all  the  clubs  in  the  State. 
The  total  membership  of  these  bodies  is 
2,365.  This  is  a  growth  in  two  years 
from  nine  clubs  with  1,253  members.  It 
is  thought  that  when  the  next  report  is 
received  from  the  clubs  the  membership 
will  reach  3,500. 

The  directors  present  were  Emerson 
Brooks,  New  York;  W.  H.  Hotchkiss, 
August  H.  Knoll,  Buffalo;  H.  H.  Franklin, 
F.  H.  Elliott,  Syracuse;  Norman  H.  Pierce, 
Binghamton;  H.  S.  Woodworth,  Roches- 
ter; O.  A.  Quayle,  Albany;  S.  C.  Tall- 
man,  Auburn. 

The  plan  for  a  bureau  of  complaints  at 
each  automobile  club,  which  Charles 
Terry,  of  New  York,  advocated  at  the 
annual   banquet   of   the    Syracuse    Auto- 


Reduction    in    Freight   Rates   on 
Autos. 

Touring  motorists  will  be  interested  to 
learn  that  reduced  freight  rates  on  auto- 
mobiles, west  of  Chicago,  have  just  been 
granted  by  the  Western  railroad  compa- 
nies, after  some  extensive  negotiations  by 
the  traflBc  department  of  the  Association  of 
Licensed  Automobile  Manufacturers.  The 
reduction  amounts  practically  to  about  one 
rate  and  a  half  on  the  travel  from  Chicago 
to  San  Francisco  and  return.  This,  of 
course,  will  benefit  all  those  going  from 
New  York,  or  any  point  east  of  Chicago, 
to  the  Pacific  coast  and  back  again,  al- 
though the  greatest  financial  advantage  will 
be  on  the  round  trip  between  Chicago  and 
San  Francisco. 

To  illustrate,  the  present  rate  on  the  au- 
tomobiles of  tourists  from  New  York  to 
San  Francisco  and  from  Chicago  to 
'Frisco  is  the  same;  that  is,  $i5a  The 
east  bound  rate  is  higher  than  the  west 
bound  one.  From  'Frisco  to  Chicago  it  is 
$170,  while  it  is  only  $185  for  a  car  from 
'Frisco  to  New  York.  Under  the  new 
deal,  any  tourist  who  has  paid  the  full 
tariff  going  west  from  Chicago  to  the 
Golden  Gate  may  upon  returning  get  the 
half  rate  of  $85  from  the  coast  to  Chicago. 
Of  course,  a  traveler  from  New  York,  or 
any  other  point  east  of  Chicago,  would  get 
some  advantage  from  this  arrangement  by 
paying  the  half  rate  back  to  Chicago,  al- 
though he  then  would  be  obliged  to  pay  the 
full  rate  from  there  east.  In  this  way,  a 
man  going  from  Detroit  to  'Frisco  and 
back,  for  instance,  will  pay  only  $114.66, 
instead  of  $172.50. 

According  to  J.  S.  Marvin,  manager  of 
the  traflBc  department  of  the  A.  L.  A.  M., 
the  idea  in  this  is  to  afford  a  lower  round 
trip  rate  on  single  machines  belonging  ^to 
tourists,  with  the  belief  that  they  will 
oftener  take  their  cars  with  them  under  a 
more  reasonable  tariff.  It  is  understood, 
of  course,  that  a  car  will  not  be  allowed 
the  reduced  rate  eastward  to  Chicago  un- 
less it  has  paid  the  full  tariff  going  west, 
and  has  not  changed  ownership  in  the 
meanwhile.  The  reduction  will  go  into  ef- 
fect early  in  April. 


Touring  Information  for  A.  C.  A. 
Members. 

The  board  of  governors  of  the  Automo- 
bile Club  of  America,  believing  that  one  of 
the  most  important  functions  of  the  club  is 
to  supply  its  members  with  reliable  touring 
information,  have  appointed  a  clerk  of  the 
runs  and  tours  committee  to  take  charge  of 
this  department  of  the  club  work,  and  de- 
vote his  entire  time  to  the  preparation  and 
distribution  of  information  concerning 
routes,  hotels,  repair  stations,  freigh* 
licenses  and  registrations,  customs 


490 


THE   HORSELESS   AGE. 


VoL  17,  No.  xj. 


ties  and  all  the  necessary  data  for  touring 
both  in  the  United  States  and  Europe. 

All  of  the  information  gathered  by  this 
bureau  is  at  all  times  at  the  disposal  of 
members,  and  they  are  invited  to  make  free 
use  of  same. 

All  communications  should  be  addressed 
"Cleric  of  the  Runs  and  Tours  Committee, 
Automobile  Club  of  America,  753  Fifth  ave- 
nue. New  York  City." 


breaches  of  the  law,  and  that  when  it  is 
taken  advantage  of  to  its  fullest  extent 
the  problem  will  be  solved. 


From  the  Report  of  the  Massachu- 
setts State  Highway  Committee. 

During  the  year  1905  there  were  built 
56.55  miles  of  new  State  highway,  mak- 
ing a  total  of  622.43  miles  in  the  State, 
and  in  addition  to  the  newly  constructed 
roads  95  miles  of  roads  in  the  small 
towns  were  improved.  The  total  number 
of  applications  received  by  the  commis- 
sioners for  the  location  and  construction 
of  State  highways  up  to  date  is  708. 
These  petitions  cover  altogether  1,784.82 
miles  of  road,  and  they  are  from  285 
towns  and  twenty-seven  cities.  During 
the  past  two  years  nearly  8,000  trees  and 
300  vines  were  planted  along  the  State 
roads.  The  average  cost  of  constructing 
the  State  highway  roads  during  the  past 
year  was  $5,708.88  per  mile,  and  the  aver- 
age cost  for  maintenance  of  roads  was 
$96.07  per  mile. 

The  report  on  automobile  registration 
shows  that  certificates  of  registration 
were  issued  to  4,889  automobile  owners, 
533  motor  cycle  owners  and  102  to  manu- 
facturers and  dealers.  Licenses  to  oper- 
ate were  issued  to  3736  ordinary  opera- 
tors and  3,133  professional  chauffeurs. 
The  commissioners  also  recorded  1,500 
transfers  of  ownership,  and  issued  many 
hundred  permits  for  temporary  number 
plates. 

Up  to  the  present  time  the  commis- 
sioners havp  heard  sixty-three  complaints 
about  careless  driving,  have  suspended  or 
revoked  six  licenses,  and  have  sent  out 
more  than  200  cautionary  notices  to  per- 
sons charged  with  overspeeding.  Eight 
hundred  and  thirty-six  cases  in  which 
fines  were  imposed  were  reported  by  the 
courts,  and  to  persons  with  more  con- 
victions cautionary  letters  were  sent. 

Twelve  hearings  ware  given  in  towns 
where  selectmen  had  made  special  speed 
regulations,  and  in  almost  every  instance 
where  these  special  speed  regulations 
have  been  passed  the  commissioners 
found  that  no  effort  was  made  to  enforce 
the  State  speed. 

The  commissioners  are  firmly  of  the 
belief  that  no  change  in  speed  regula- 
tions should  be  permitted  by  local  au- 
thorities without  the  approval  of  the 
highway  commission.  The  local  authori- 
ties have  not  reported  as  many  serious 
offenses  against  the  law  to  the  commis- 
sion for  their  action  as  they  might  have 
done.  The  commissioners  believe  that 
the  suspension  or  revocation  of  licenses 
is  the  most   effective  way  of  correcting 


Limit    of    Glare    Permissible. 

A  French  court  has  just  rendered  a 
decision  what  constitutes  a  blinding 
light.  A  chauffeur  was  arrested  recently 
for  driving  a  motor  car  through  one  of 
the  busiest  streets  in  the  city  with  a 
headlight  so  powerful  as  to  confuse  the 
vision  of  the  pedestrians.  Experts  were 
called  in  to  determine  at  what  point  a 
light  became  dangerous,  and  after  much 
testimony  it  was  decided  that  a  light 
which  is  so  strong  as  to  blind  a  person 
at  a  distance  of  5  yards  and  9  inches  is 
dangerous,  and  that  the  owner  thereof  is 
liable  to  a  fine. 


New  York  and  Chicago  Automobile 
Fatalities  in  1905. 

According  to  statistics  furnished  by  the 
Coroner's  office,  Borough  of  Manhattan, 
New  York,  there  were  seventeen  fatalities 
due  to  automobile  accidents  recorded  in 
that  office  during  1905.  Fifteen  persons  were 
run  over  and  killed.  One  fell  out  of  an 
automobile,  and  one  was  killed  in  a  col- 
lision between  an  automobile  and  an  Eighth 
avenue  surface  car. 

In  addition  to  these,  one  person  was 
killed  by  a  motor  cycle. 

Two  hundred  and  thirty-five  persons 
were  killed  in  vehicle  accidents  of  all  kinds 
in  Manhattan  borough  during  1905,  as  fol- 
lows : 

Run  over  by  surface  cars no 

Run  over  by  subway  cars 20 

Run  over  by  elevated  railroad  cars....    45 
Run  over  by  trucks,  wagons,  coaches, 

etc   42 

Run  over  by  automobiles 15 

Run  over  by  motor  cycle i 

Fell  out  of  automobile i 

Collision  of  automobile  and  surface  car.      i 

Total   235 

The  Chicago  coroner's  office  records 
show  that  only  five  persons  were  killed  by 
being  struck  by  automobiles  last  year,  al- 
though there  were  137  fatalities  resulting 
from  street  car  accidents,  and  sixty-eight 
from  horse  and  wagon  accidents. 


1906  Racing  Board  of  A.  A.  A. 

The  racing  board  of  the  A.  A.  A.  for 
the  year  1906  has  been  announced  as  fol- 
lows: Jefferson  de  Mont  Thompson, 
chairman;  William  K.  Vanderbilt,  Jr.,  A. 
C.  A.;  E.  Russell  Thomas,  A.  C.  A.; 
Samuel  Walter  Taylor,  A.  C.  A. ;  A. 
G.  Batchelder,  New  York  Motor  Club; 
S.  M.  Butler,  A.  C.  A.;  H.  L.  Bowden, 
Bay  State  A.  A.,  Boston;  R.  Lincoln  Lip- 
pitt,  Rhode  Island  A.  C,  Providence,  R. 
I.;  Frank  G.  Webb,  Long  Island  A.  C. ; 
Ira  M.  Cobe,  Chicago  Automobile  Club; 
George  L.  Weiss,  Cleveland  A.  C,  Cleve- 


land. Ohio;  E.  H.  R.  Green,  Dallas  A.  C^ 
Dallas,  Tex.;  Dr.  W.  H.  Bergtold,  Cdo- 
rado  A.  C,  Denver,  Col.;  L.  P.  Lowe,  A 
C.  of  California,  San  Francisco,  CaL 

Technical  advisers  to  the  board  (with- 
out a  vote  in  the  board,  acting  only  ia 
an  advisory  capacity):  Peter  Cooper 
Hewitt,  of  New  York;  E.  R.  Thomas,  of 
Buffalo;  A.  L.  Riker,  of  Bridgeport,  Conn.; 
Henry  Ford,  of  Detroit 


Improved  Form  of  Touring  Map. 

The  "autocarte"  is  an  ingenious  little  de- 
vice of  French  invention  which  is  mounted 
on  the  dashboard  of  the  car,  and  which,  by 
the  unrolling  of  a  band  of  paper,  shows  the 
exact  position  of  the  car  upon  the  road  at 
any  moment.  With  the  high  speeds  which 
are  now  used,  sign  posts  are  becoming  of 
little  use,  seeing  that  they  cannot  be  read 
usually  without  slowing  up.  This  is  espe- 
cially true  when  traveling  at  night  The 
"autocarte"  has  been  invented  to  provide  for 
this  case,  and  it  will  no  doubt  be  much  ap- 
preciated, as  it  avoids  the  handling  of 
maps  and  gives  a  sure  indication  of  the 
road.  The  strip  of  paper  has  printed  upon 
it  a  map  of  the  road  on  a  sufficiently  large 
scale,  so  that  all  the  needed  points  can  be 
indicated.  By  using  this  device  the  driver 
can  see  at  just  what  part  of  the  route  the 
car  is  traveling,  and  he  can  read  ahead  for 
a  distance  of  5  miles,  thus  finding  all  the 
obstacles,  turns,  descents,  etc,  long  before 
they  are  reached.  When  traveling  at  ni^t 
the  "autocarte"  is  always  illuminated,  and 
enables  chauffeurs  to  travel  with  security 
at  a  higher  speed  than  usual. 


Prizes  for  Denaturized  Alcoiiol 
Inventions. 

The  French  Government  is  offering  a 
prize  of  20,000  francs  for  the  discovery  of 
a  denaturizing  agent  for  alcohol  that  is 
superior  to  the  one  at  present  employed 
The  taste  and  odor  of  the  denaturizing 
agent  must  be  such  as  to  render  alcoho! 
to  which  it  has  been  added  unpotable,  yet 
the  odor  must  not  be  so  strong  and  repul- 
sive as  to  interfere  with  the  use  of  the 
denaturized  article.  Soluble  substances 
leaving  deposits  on  wicks  and  in  fine 
tubes,  such  as  cooking  salt,  are  not  avail- 
able. The  volatility  of  the  denaturizing 
agent  must  be  substantially  the  same  as 
that  of  the  alcohol,  so  it  cannot  be  elimi- 
nated by  fractional  distillation.  It  must 
not  comprise  any  element  which  attacks 
metals.  It  must  not  be  poisonous  like 
bichloride  of  mercury;  it  must  be  suffi- 
ciently low  priced  not  to  hinder  the  use 
of  the  alcohol  for  industrial  and  domestic 
purposes;  it  must  not  normally  exist  in 
commercial  alcohol,  and  its  presence  in 
the  alcohol  must  be  easily  ascertained. 

Another  prize  of  50,000  francs  is  offered 
for  the  invention  of  a  method  of  using 
alcohol  for  lighting  purposes,  the  same 
as  kerosene  is  now  used. 
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The  New  York   Automobile   Bills. 

Albany,  N.  Y. — Automobilists  gained  a 
double  victory  March  22  when  the  Cox 
bill  was  passed  and  the  Lee  bill  was  re- 
committed for  a  hearing.  The  Cox  bill, 
which  now  goes  to  the  Governor,  enables 
motorists  arrested  for  violating  the  speed 
laws  to  leave  a  surety  company  bond  instead 
of  their  machines  as  guarantee  for  their  ap- 
pearance in  court.  The  Lee  bill,  which  is 
especially  objected  to  by  automobilists, 
would  compel  the  driver  of  a  motor  vehicle, 
under  severe  penalties,  to  slacken  speed  to 
6  miles  per  hour  within  20  rods  of  a  fright- 
ened horse,  and,  if  the  driver  of  the  horse 
so  signified,  to  stop  within  10  rods. 

The  L'Hommedieu  motor  bill,  which 
originally  imposed  a  tax  of  50  cents  for 
every  500  pounds  on  all  motor  vehicles,  ex- 
cept business  trucks  and  motors  exclusively 
for  city  use,  has  been  reported  by  the  Sen- 
ate taxation  committee  with  an  amendment 
doubling  the  tax  rate,  and  with  the  under- 
standing that  it  should  be  recommitted  for 
a  hearing  this  week  Thursday,  if  desired. 

The  Assembly  Ways  and  Means  Com- 
mittee will  give  a  hearingthis  week  Wednes- 
day on  the  Stanley  bill,  which  seeks  to  es- 
tablish a  State  commission  for  the  pur- 
pose of  examining  and  licensing  would-be 
motorists. 


Controversy  Over  Oiling  City 
Streets. 

Cfncinnatt. — ^The  validity  of  the  Paxton 
bill,  passed  only  about  a  month  ago  by  the 
Ohio  Legislature  at  the  instance  of  auto- 
mobilists, and  which  gives  city  councils 
the  right  to  make  contracts  for  sprin- 
kling streets  with  oil,  has  already  been 
questioned  by  men  in  Cincinnati  engaged 
in  the  business  of  sprinkling  with  water. 
The  council  was  about  to  make  five  year 
contracts  for  oiling  certain  streets  when 
attorneys  for  the  water  men  objected, 
saying  that  the  United  States  Court  in 
Missouri  had  held  that  oiling  streets  was 
not  an  improvement,  therefore  no  part 
of  the  cost  could  be  assessed  against 
abutting  property.  The  council  deferred 
action,  and  referred  the  matt».-r  to  the 
city  solicitor  for  an  opinion. 


The  Quebec  Law. 

Quebec,  Canada. — The  automobile  bill 
which  has  been  adopted  by  the  provincial 
legislature  provides  for  the  registration  of 
automobiles  with  the  provincial  treasurer; 
that  non-resident  owners  shall  furnish  a 
l>ond  to  the  provincial  treasurer  for  $100 
as  security  for  any  damage  which  may  be 
caused  by  him  in  operating  a  machine 
within  the  Province  of  Quebec.  The  pro- 
vincial treasurer,  however,  may  make  dis- 
cretionary  exceptions     to     this     provision. 


THE   HORSELESS   AGE. 

Officials  Disagree. 

Los  Angeles,  Cal.— District  Attorney 
Lyman  Evans  of  Riverside  County  has 
handed  down  an  opinion  to  W.  F.  Monta- 
gue, county  assessor,  in  which  he  says  that 
personal  property  of  tourists  is  exempt 
from  taxation,  and  cites  law  to  that  effect. 
When  City  Assessor  Lewis  of  Los  Angeles 
was  shown  this  opinion  he  said :  "That  fel- 
low doesn't  know  what  he  is  talking  about ; 
the  law  is  as  plain  as  can  be,  and  we  are 
obeying  it.  We  have  an  opinion  handed 
down  from  the  attorney  general  of  the 
State  in  a  case  similar  to  the  automobile 
tax,  and  we  shall  continue  to  assess  and 
collect  wherever  we  find  the  machines." 


Agent  Aslcs  for   Injunction. 

Omaha,  Neb. — H.  E.  Fredrickson  has 
asked  Judge  Troup  for  an  injunction  re- 
straining the  Powell -Bacon  Company  from 
receiving  or  buying  cars  from  the  Cadillac 
Company,  or  entering  into  a  contract  with 
the  Cadillac  Company  for  an  agency.  Mr. 
Fredrickson  alleges  that  he  had  the  Cadil- 
lac agency  last  year,  and  that  under  the 
contract  the  company  agreed  not  to  sell 
cars  to  anyone  else  in  this  territory.  A  car 
was  sold  to  G.  A.  Joslyn  by  the  company 
at  Detroit,  and  Mr.  Fredrickson  asked  his 
commission,  amounting  to  several  hundred 
dollars. 

He  alleged  that  in  the  meantime  the 
Cadillac  Company  had  agreed  to  give  him 
the  same  territory  for  1906,  and  addressed 
him  as  their  agent  until  several  days  ago, 
when  a  letter  was  received  saying  that  un- 
less Mr.  Fredrickson  would  release  all 
claim  for  commission  on  the  car  sold,  they 
would  not  give  him  the  agency  this  year. 
He  further  sets  up  that  if  the  Powell- 
Bacon  Company  gets  the  agency  of  the 
company  for  this  year  they  will  receive  the 
benefit  of  his  advertising  without  a  dollar 
of  expense,  while  he  will  be  left  without  a 
car  to  sell,  all  agencies  having  been  closed. 


Preliminary  Injunction  Denied. 

New  York. — The  Hartford  Suspension 
Company  recently  sued  Hollander  &  Tange- 
mann,  of  New  York,  for  using  and  selling 
the  Diezemann  Shock  Absorber,  an  appli- 
ance for  automobiles  to  absorb  shock  and 
vibration,  and  which  is  manufactured  by 
the  Diezemann  Shock  Absorber  Company, 
Hoboken,    N.   J. 

Pending  trial  the  Hartford  Suspension 
Company  applied  for  a  preliminary  injunc- 
tion, which  was  argued  before  Judge  La- 
combe,  of  the  Circuit  Court  of  the  southern 
district  of  New  York.  In  his  opinion  deny- 
ing the  motion  Judge  Lacombe  says : 

'*Upon  the  argument  the  suggestion  as  to 
trademark  and  unfair  competition  was  not 
pressed.  There  is  left  only  an  application 
for  injunction  upon  an  unadjudicated  pat- 
ent of  recent  issue,  where  there  is  a  sub- 
stantial contlict  as  to  the  prior  art.  These 
questions  should  be  left  for  final  hearing." 
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Anotlier  Jersey  Bill. 

Trenton,  N.  J.— Assemblyman  Wright, 
of  Passaic,  has  introduced  a  bill  making  it 
a  misdemeanor  for  any  driver  on  the  pub- 
lic road  not  to  slow  down  when  requested 
to  do  so  by  a  person  coming  the  opposite 
direction  who  shall  signify  his  desire  with 
the  up-lifted  hand.  It  is  also  a  misde- 
meanor to  drive  any  vehicle  at  a  speed  ex- 
ceeding 30  miles,  or  for  any  driver  to  take 
out  or  use  any  vehicle  without  the  consent 
of  the  owner,  or  to  display  any  false  num- 
bers or  marks.  The  penalty  for  violation 
of  these  regulations  is  $500  fine  or  sixty 
days  in  jail,  or  both. 


"Auto  Bumpers"  at  Middletown, 
Conn. 

Middletown,  Conn. — Mayor  Willard  C. 
Fisher,  late  professor  of  economics  at 
Wesleyan  University,  proposes  to  erect  a 
series  of  "auto  bumpers"  along  the  princi- 
pal streets  leading  into  this  city,  which 
will  throw  motor  car  drivers  from  their 
machines  if  they  strike  them  at  too  fast  a 
gait.  Where  the  road  approaches  the  Con- 
necticut River  there  is  a  sloping  incline 
where,  if  the  automobiles  do  not  go  slowly, 
they  will  be  shunted  off  into  deep  water. 


Richmond,  Va.— The  Byrd  automobile 
bill  has  been  passed  by  the  Senate. 

Annapolis,  Md. — The  Legislative  Com- 
mittee appointed  to  frame  an  automobile 
bill  has  reported  a  measure  fixing  the  li- 
cense fee  at  $3,  and  making  the  speed  limit 
12  miles  an  hour. 

ScRANTON,  Pa.— Frank  H.  Thomas,  of 
this  city,  has  brought  suit  for  $1,000  dam- 
ages against  Frank  B.  Miller,  because  his 
sorrel  mare  died  from  fright,  as  he  alleges, 
at  the  sight  of  an  automobile. 

Trenton,  N.  J. — New  Jersey  automobil- 
ists are  making  a  strong  effort  to  have 
many  of  the  objectionable  features  of  th? 
Frelinghuysen  bill,  which  has  already  passed 
the  Senate,  eliminated  or  the  bill  killed 
entirely  when  it  comes  before  the  House. 

Chicago.— Chas.  A.  Cody,  automobile 
manufacturer  and  member  of  the  Chicago 
A.  C,  was  arrested  last  week  for  not  hav- 
ing a  license  tag  and  numbers  on  his  ma- 
chine. Anton  Marz,  a  chauffeur,  was  ar- 
rested because  he  had  only  a  small  paper 
tag  on  his  machine. 

Washington,  D.  C— Senator  Gallinger, 
chairman  of  the  committee  of  the  District 
of  Columbia,  will  give  a  hearing  this  week 
on  the  Sims  automobile  bill,  which  has 
passed  the  House.  It  is  hoped  that  many 
of  the  objectionable  features  may  be  elim- 
inated in  the  Senate. 

New  York. — A  petition  in  bankruptcy 
has  been  filed  against  the  National  Auto- 
mobile Company,  which  has  offices  in  the 
Times  Building,  and  garages  at  205  East 
Eighty-sixth  street  and  517  East  Seventy- 
third  street.  The  company  was  incorpo- 
rated in  New  Jersey,  with  $250,000  capital 
stock.  A  statement  on  June  30.  1905, 
showed  $27,000  assets,  and  $7,000  liabili- 
ties. 
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Motor  Trucks  at  Minneapolis  and 
St.  Paul. 

Considerable  interest  is  being  shown  in 
the  motor  truck  in  Minneapolis  and  St. 
Paul.  In  the  former  city  this  business  is 
handled  principally  by  the  Pence  Automo- 
bile Company,  and  in  St.  Paul  by  the  Joy 
Automobile  Company.  Thiem  &  Co.,  Co- 
lumbia Heights,  are  building  a  one  ton 
truck  propelled  by  a  four  cylinder  air 
cooled  motor  and  equipped  with  sliding 
gear  transmission.  They  expect  to  have  it 
completed  in  sixty  to  ninety  days.  The 
Diamond  Iron  Works,  Minneapolis,  have 
built  a  gaso-electric  5  ton  truck  for  their 
own  use.  The  Leslie  Paper  Company, 
Minneapolis,  are  to  give  a  Kansas  City 
motor  truck  a  trial  soon,  and  if  found  sat- 
isfactory will  purchase  one. 

J.  H.  Allen  &  Co.,  wholesale  grocers,  St. 
Paul,  are  trying  out  a  Four  Wheel  Drive 
truck.  The  Griggs  Crosby  Company, 
wholesale  grocers,  St.  Paul,  have  had  an 
electric  truck  service  for  some  time. 

There  is  unquestionably  a  big  field  for 
motor  trucks  in  all  the  large  Western  job- 
bing centres. 


Commercial  Vehicle  Notes. 

The  Oakland,  Cal.,  police  department  will 
shortly  own  a  motor  ambulance. 

The  Z.  C.  M.  I.  delivery  business.  Salt 
Lake  City,  have  purchased  trucks  for  bag- 
gage hauling. 

Several  California  real  estate  dealers  are 
showing  prospective  buyers  over  their  lands 
in  automobiles. 

The  Military  Academy  at  West  Point 
will  have  an  automobile  ambulance  in  the 
near  future. 

It  is  reported  that  C.  A.  Strelinger,  of 
Detroit,  will  start  a  motor  truck  manufac- 
turing business. 

The  Sterling  Engine  Company,  Buffalo, 
N.  Y.,  is  experimenting  in  the  construction 
of  a  commercial  motor  truck. 

W.  A.  Case  &  Sons  Manufacturing  Com- 
pany. Buffalo,  N.  .Y.,  are  perfecting  a  three 
cylinder  commercial  motor  truck. 

An  automobile  stage  line  is  planned  from 
Sheridan  to  Tillamook,  Ore.;  also  from 
Grant's  Pass  to  Crescent  City,  Ore. 

Antonio  Martinez  operates  an  automobile 
stage  line  between  Santa  Ana  and  Llanos 
de  Oro.,  Ariz.,  a  distance  of  45  miles. 

The  Auto  Rapid  Transit  Company,  of 
La  Crosse,  Wis.,  may  enter  into  competition 
with  the  local  street  railway  company. 

R.  L.  Douglass  and  E.  J.  Williams  are 
operating  automobile  stage  lines  between 
Carson  City,  Nev.,  and  neighboring  mining 
camps. 

The  Central  Oregon  Transportation  Com- 
pany will  operate  an  automobile  stage  serv- 
ice between  Bolter's  Ranch  and  Redmond, 
Ore.,  the  headquarters  of  the  Deschutes  Ir- 


rigation and  Power  Company,  by  the  mid- 
dle of  April. 

Postmaster  Drynan,  of  Redding,  Cal.,  is 
planning  to  establish  an  automobile  mail 
and  passenger  service  betwen  Redding  and 
Weaverville. 

Adams  D.  Claflin,  Newton  Centre,  Mass., 
president  of  the  Newton  Street  Railway 
System,  will  inspect  the  various  lines  in  a 
Thomas  car. 

Herrick  &  Bromley,  of  Binghamton, 
N.  Y.,  are  planning  for  an  automobile  ex- 
cursion line  to  Broome  County  lakes  and 
summer  resorts. 

Charles  Rowland,  Monterey,  Cal,  who 
carries  the  mails  between  that  town  and 
Jamesburg,  intends  to  put  in  commission  a 
ten  passenger  automobile  April  i. 

Schenectady  people  are  asking  for  auto- 
mobile stage  lines  between  the  centre  of  the 
city  and  the  new  temporary  New  York 
Central  Railroad  station  on  Green  street. 

F.  J.  Thomas,  of  Rochester,  N.  Y.,  has 
established  an  automobile  excursion  line 
from  the  Palace  Hotel,  San  Francisco, 
through  Golden  Gate  Park  and  the  Pre- 
sidio. 

Tourists  will  view  the  beauties  of  the 
Yosemite  Valley  in  autos  the  coming  sea- 
son, owing  to  the  non-completion  of  the 
Sierra  Railway  Company's  line  from  James- 
town. 

The  Springficld-Hampden  Motor  Vehicle 
Company,  Springfield,  Mass.,  has  petitioned 
the  city  council  for  permission  to  operate 
an  automobile  stage  line  in  that  city  and 
suburbs. 

The  Toledo  Auto  Touring  Company,  To- 
ledo, Ohio,  has  incorporated  for  the  purpose 
of  operating  public  conveyances  to  and  from 
the  park  and  summer  resorts  in  and  about 
the  city. 

A.  D.  Renfro,  who  owns  several  automo- 
bile stage  lines  in  Nevada,  has  ordered  a  20 
horse  power  Stevens-Duryea  touring  car, 
to  be  used  between  Tonopah  and  Manhat- 
tan, mining  towns. 

The  Nielsen  Motor  Car  Company,  De- 
troit, will  manufacture  trucks  and  delivery 
wagons.  They  will  have  temporary  quar- 
ters at  Woodbridge  and  Randolph  streets 
until  a  factory  is  erected. 

Alexander  S.  Gardiner,  of  Huntington, 
L.  I.,  one  of  the  largest  farmers  on  Long 
Island,  has  found  an  automobile  a  great 
convenience  for  gathering  his  cows  to- 
gether, and  driving  them  to  the  cow  barns. 
John  H.  Hemingway,  superintendent  of 
parks,  Worcester.  Mass.,  and  his  men  will 
hereafter  travel  in  an  automobile.  They 
have  a  convertible  car  that  can  be  used  as 
a  two  seater  or  one  seat  taken  out  to  make 
a  place  for  tools. 

The  incorporators  of  the  new  Philadel- 
phia and  Chester  Coach  Company,  which 
will  operate  an  automobile  stage  line,  are 
J.  Frank  Black,  president  of  the  Chester 
National  Bank;  George  T.  Hetzel  and 
George  W.  Atherholt. 

L.  M.  Hart,  of  Boston,  has  ordered  a 
Thomas  car  to  be  built  specially  for  use  in 
Mexico    in    transporting    bullion    from    his 


gold  mine  to  the  railroad.  It  is  to  be  stcd 
armored  and  equipped  with  Catling  g^uns 
for  fighting  the  Yaqui  Indians. 

Wm.  H.  Perry,  of  Dawson,  Alaska,  has 
purchased  a  24  horse  power  Knox  machine 
for  the  purpose  of  operating  an  automobile 
stage  line  fropi  Dawson  to  Dominion 
Creek,  a  distance  of  34  miles.  He  says  he 
can  make  the  trip  in  a  day,  and  that  the 
road  is  excellent. 

The  city  of  Cleveland  has  purchased  two 
Reo  runabouts  and  a  Studebaker  electric 
runabout.  One  of  the  Reo  cars  will 
be  used  by  the  superintendent  of  street 
cleaning;  the  other  by  the  superintendent 
of  streets.  The  electric  will  be  at  the  dis- 
posal of  sidewalk  inspectors,  and  at  times 
may  be  in  general  service. 

Because  the  Southern  Pacific  Railroad 
Company  have  refused  to  give  San  Fer- 
nando, Cal.,  adequate  depot  accommoda- 
tions, the  people  of  that  town  are  boycott- 
ing the  railroad,  and  are  patronizing  an 
automobile  stage  line  which  takes  them  to 
Glendale,  where  they  connect  with  the  Pa- 
cific electric  lines  to  Los  Angeles.  A 
freight  truck  will  be  added. 

The  Rapid  Motor  Vehicle  Company. 
Pontiac,  Mich.,  have  just  completed  one  of 
their  new  twenty  passenger  trucks,  which 
will  be  shipped  East  We  are  informed 
that  with  a  load  of  2,900  pounds  of  iron 
engine  pulleys  and  six  men,  the  machine 
went  up  hill  and  over  deep  rutted  roads  on 
the  high  speed  with  no  apparent  effort 
The  car  is  rated  at  a  ton  and  a  half  capac- 
ity, and  is  designed  for  passengers.  It  will 
be  equipped  with  five  side  seats,  each  ac- 
commodating four  passengers.  The  engine 
is  22-24  horse  power. 

Patents  Issued  February  27,  1906. 

813,397.  spring  Wheel  for  Vehicles.— Josi  C 
Btbio,  Brooklyn,  N.  Y.    Filed  June  10,  1905. 

813,460.  Metal  Vehicle  Body.— Hinsdale  Smith 
and  Arthur  P.  Smith,  Springfield,  Mass.  Filed 
May  22^   1905. 

813,462.  Tumtoble  for  Automobiles.— Henry  R. 
Stickney.  Portland,  Me.     Filed  December  aS.  1905- 

813,477.  Vehicle  Wheel  Tire.— Charles  C 
Worthington,  Dunnfield,  N.  J.  Filed  August  11, 
1904. 

813,529.    Tire.— Russell  G.  Smith,  Buffalo.  N.  Y. 

Filed  January  14,  1905- 

813,541.  Automobile.— Frank  M.  Blair,  Toledo, 
Ohio.     Filed  July  15,  1905. 

813,623.  Roundabout.— Edwin  Donaldson.  New 
York,  N.  Y.     Filed  March  9,  1905. 

813,653.  Carburetor.- Fred  A.  Law,  Hartford, 
Conn.     Filed  April  10,   1905. 

813,676.  Vehicle  Tire.— George  M.  Stadelnun. 
Akron,  Ohio.     Filed  April  26,  1904. 

813,678.  Vehicle  Spring.— John  W.  Sutton. 
Collinsville,  Ind.  Ter.     Filed  January  21,  1905, 

813,681.  Combined  Tachometer  and  Cyclometer. 
—Charles  H.  Warner,  Beloit.  Wis.  Filed  Septem- 
ber 6,  1904- 

813.683.  Carburetor.— Earl  E.  Adams.  Battle 
Creek,  Mich.     Filed  April   10,   1905. 

813.684.  Motor  Car  for  Preventing  Side  Slip.— 
Thomas  G.  Allen,  London,  England.  Filed  Janu- 
ary 6,    1905. 

813,900.  Protecting  Device  for  Pneumatic 
Tires.— Emilc  Lapisse,  Elboeuf,  France.  Filed 
September  2,    1905. 

813,905.  Automobile  Wheel  Bearing.— Charles 
S.  Lockwood.  Newark,  N.  J.  Filed  May  6,  1903 
Renewed  August  i,   1905. 
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An  automobile  club  has  been  organized 
at  San  Jose.  Cal. 

Sioux  Cit>%  la.,  automobilists  are  plan- 
ning to  organize  a  club. 

Baltimore's  first  automobile  show  will  be 
held  March  31  to  April  7. 

An  automobile  show  will  be  held  at 
Omaha,  Neb.,  April  4  to  7. 

The  annual  automobile  show  at  Denver, 
Col.,  will  be  held  April  18  to  21. 

Work  has  been  started  at  the  Muske- 
gon, Mich.,  plant  of  the  Continental  Motor 
Company. 

The  Chicago  Automobile  Club  Auxiliary 
Association  will  be  incorporated,  with  $125,- 
000  capital,  to  provide  for  the  erection  of 
the  new  clubhouse. 

It  is  reported  that  the  Southwest  Auto- 
mobile Company,  of  Joplin,  Mo.,  will  in- 
corporate, with  a  capital  of  $50,000,  for  the 
manufacture  of  automobiles  and  motor 
c\xlcs. 

The  Professional  Chauffeurs*  Club  of* 
New  York  arc  planning  to  organize  their 
own  insurance  company,  as  they  are  not 
considered  good  risks  by  most  insurance 
companies. 

The  Rev.  John  Roach  Straton,  pastor 
of  the  Second  Baptist  Church,  Chicago, 
is  now  paying  his  pastoral  calls  in  an  au- 
tomobile which  was  presented  to  him  by 
his  congregation  on  his  birthday. 

The  Chicago  Automobile  Dealers'  Asso- 
ciation have  elected  the  following  officers: 
President,  Ralph  Temple;  vice  president, 
Orlando  F.  Weber;  secretary,  James  Levy; 
directors,  the  officers  and  H.  Paulman,  W. 
L.  Githens  and  Fred  Pardee. 

The  Locomobile  Company  of  America 
are  erecting  a  new  brick  building  47x200 
feet  at  their  plant,  Bridgeport,  Conn.,  to 
relieve  overcrowded  conditions.  They  are 
also  doubling  their  facilities  for  the  tem- 
pering and  heat  treatment  of  steels. 

E.  M.  Barnes,  of  Qeveland,  formerly 
identified  with  the  Wayne  automobile  works 
at  Detroit,  is  reported  to  have  bought  the 
plant  of  the  National  Valve  Company  at 
Sandusky,  Ohio,  where  he  will  manufac- 
ture parts  for  automobile  and  launch  en- 
gines. 

The  Albany  Automobile  Club  has  elected 
the  following  officers:  President,  W.  E. 
Millbank;  vice  president,  J.  B.  Taylor; 
secretary,  C.  M.  Page;  treasurer,  O.  A. 
Quale;  directors,  the  officers  and  John 
NewelL  The  erection  of  a  new  clubhouse 
at  an  early  date  is  planned. 

The  Lancaster  (Pa.)  Automobile  Club 
has  elected  the  following  officers:  Presi- 
dent, Dr.  S.  T.  Davis ;  vice  president,  Philip 
H.  Schaum;  secretary,  Jacob  D.  Rider; 
treasurer.  Dr.  Parke  P.  Breneman;  board 
of  directors,  the  officers  and  H.  M.  Hille- 
gas.  Dr.  H.  B.  Roop  and  Martin  Kinports. 


The  club  will  be  affiliated  with  the  Penn- 
sylvania Motor  Federation. 

An  automobile  club  has  been  organized 
at  Hackensack,  N.  J, 

An  automobile  show  was  held  at  Hart-, 
ford.  Conn.,  last  week. 

It  is  reported  that  an  automobile  fac- 
tory is  to  be  located  at  Holly,  Mich. 

The  G  &  J  Tire  Company  have  moved 
their  Cleveland  store  to  1837  Euclid  avenue. 

The  Motor  Car  Supply  Company, 
Cleveland,  Ohio,  have  moved  to  1613. 
Euclid   avenue. 

The  plant  of  the  Auto  Brass  and  Alu- 
minum Company,  of  Flint,  Mich.,  was  sold 
to  T.  J.  O'Hara,  of  Detroit,  March  17. 

The  Detroit  branch  of  the  Goodrich 
Rubber  Company  is  to  occupy  a  new 
building  at  Brush  and  Jefferson  avenues. 

Wehrfritz  &  Quallo,  150  Mulberry  street, 
Newark,  N.  J.,  have  started  the  manufac- 
ture of  automobile  trimmings,  tops,  cushions 
and  storm  covers. 

A  State  highway  from  Philadelphia  to 
Pittsburg,  284  miles,  is  one  of  the  good 
roads  plans  in  Pennsylvania.  It  would  cost 
$2,500,000. 

'  The  New  York  Motor  Club  will  hold 
its  second  Orphans'  Day  celebration  June 
6.  Its  second  National  Economy  test 
will  be  held  the  week  of  June  18. 

J.  M.  Gardiner,  of  Chatham,  Ont.,  and 
Wm.  Milner,  of  Petrolea,  are  planning  to 
establish  an  automobile  factory  at 
Chatham. 

The  Association  Patents  Company  has 
secured  control  of  the  five  Dyer  patents. 
We  will  publish  an  article  on  the  impor- 
tance of  these  patents  and  possible  anticipa- 
tions in  our  next  week's  issue. 

The  New  York  Good  Roads  Convention 
met  at  Hornellsville,  N.  Y.,  March  21  and 
22.  Addresses  were  delivered  by  State  En- 
gineer Frank  D.  Lyon,  Senator  Horatio  S. 
Earl,  of  Michigan;  State  Highway  Commis- 
sioner James  H.  Macdonald,  of  Connecti- 
cut, and  Ziba  L.  Squires,  of  Jamestown, 
N.  Y. 

The  coroner's  inquest  to  determine  the 
facts  in  regard  to  the  death  of  Mrs.  Rob- 
ert Craigy  who  was  killed  in  an  automo- 
bile accident  in  the  Bronx,  New  York 
city,  on  March  9,  was  adjourned  from 
March  21  to  April  3.  The  hearing  will 
be  held  at  the  coroner's  office,  Third  ave- 
nue and  177th  street,  the  Bronx. 

The  incorporators  of  the  new  Monarch 
Motor  Car  Company,  of  Chicago,  were  all 
associated  with  the  bankrupt  Monarch  Au- 
tomobile Company  of  North  Aurora,  III., 
with  the  exception  of  T.  A.  Quinlan  of 
Chicago.  The  factory  will  be  located  at 
Chicago,  and  an  18  horse  power  four  cyl- 
inder runabout  to  sell  at  $500  will  be  manu- 
factured. 

Fred  H.  Bogart,  mechanical  engineer  of 
the  Corbin  Motor  Vehicle  Corporation, 
New  Britain,  Conn.,  will  terminate  his 
active  connection  with  the  company  April 
I.  He  will  be  retained  by  the  Corbin  Com- 
pany in  an  advisory  capacity,  but  he  will 
be  the  head  of  a  company  for  the  manu- 


facture of  automobile  parts  which  is  being 
organized  at  Hartford. 

An  automobile  show  was  held  at  Provi- 
dence, R.  I.,  March  19  to  24. 

H.  J.  Horn  has  been  appointed  sales 
agent  for  the  Wayne  touring  cars. 

The  second  annual  County  Good  Roads 
Convention  will  be  held  at  Buffalo,  N.  Y., 
April  II. 

The  International  A.  &  V.  Tire  Company 
are  to  open  an  agency  at  214  Jefferson  ave- 
.  nue,  Detroit 

The  Ritter  Manufacturing  Company, 
of  Detroit,  Mich.,  have  moved  to  the  Max- 
well-Briscoe-McLeod  salesrooms. 

The  Economy  Auto  and  Electric  Repair 
Company,  Detroit,  have  opened  their  new 
store  on  Hastings  and  Lamed  streets. 

S.  L.  Depew  has  sold  his  interest  in  the 
Detroit  Auto  Supply  Company  to  Stanley 
Brooks,  who  has  been  elected  vice  presi- 
dent 

George  K.  Barton  has  taken  the  position 
of  general  salesman  for  the  Dan  B. 
Southard  Company,  1409  Michigan  avenue, 
Chicago. 

The  W.  K.  Prudden  Company,  Lansing, 
Mich.,  have  moved  into  their  new  factory, 
which  has  a  capacity  of  400  automobile 
wheels  per  day. 

Walter  Wellman  told  of  his  plans  for 
reaching  the  North  Pole  in  an  air  ship  at 
the  smoker  of  the  New  York  Motor  Club 
last  Friday  evening. 

The  Mitchell  Commercial  Vehicle  Com- 
pany have  moved  to  121  West  Thirty-first 
street  New  York,  where  the  Mitchell  tour- 
ing cars,  as  well  as  the  trucks  and  delivery 
wagons,  will  be  handled. 

We  learn  that  a  Pope-Hartford  car  won 
a  3  mile  handicap  race  in  Australia  and 
captured  the  J.  R,  Crooke  cup,  valued  at 
$500.  This  was  the  first  appearance  of  a 
Pope  car  on  an  Australian  track. 

The  Milwaukee  Trust  Company,  Milwau- 
kee, Wis.,  has  been  appointed  receiver  of 
the  Milwaukee  Rubber  Works  Company, 
and  business  will  be  continued  without  in- 
terruption. The  indebtedness  of  the  com- 
pany is  regarded  as  trifling. 

The  site  for  the  new  Garford  automo- 
bile factory  at  Elyria,  Ohio,  has  been  se- 
lected, and  the  main  building  will  be  600x45 
feet  in  size,  besides  several  wings  and 
smaller  buildings,  all  of  steel  concrete  con- 
struction. The  total  plant  investment  will 
be  nearly  $700,000.  The  city  council  is 
considering  whether  it  has  a  right  to  grant 
the  company  permission  for  violation  of 
the  speed  ordinance  in  testing  their  autos 
on  a  half  mile  of  macadam  road  which 
the  company  wishes  to  lay. 

The  danger  attending  the  operation  of 
automobile  engines  indoors  was  evidenced 
recently  at  the  garage  of  the  Michigan  Au- 
tomobile Company,  Grand  Rapids,  Mich., 
when  George  Woodland  and  three  other 
employees  were  overcome  by  the  fumes  of 
the  exhaust  while  testing  an  engine.  The 
engine  had  been  running  for  some  time 
when  suddenly  Woodland  fell  over  uncon- 
scious, and  the  three  others  were  more  or 
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less  affected.  Woodland  was  removed  to  a 
local  hospital,  where  he  remained  in  a  seri- 
ous condition  for  some  time.  The  others 
suffered  no  serious  ill  effects. 

The  C.  H.  Blomstrom  Motor  Company, 
of  Detroit,  has  filed  notice  of  an  increase 
of  its  capital  stock  from  $100,000  to  $200,- 
000. 


Garage  Notes. 

Elmer  Wightman  will  open  a  garage  at 
Tulare,  Cal. 

E.  A.  Cuddeback  is  erecting  a  garage  at 
Fremont,  Neb. 

Brock's  Garage,  Cleveland,  Ohio,  is 
being  enlargerd. 

J.  H.  Vendig  will  open  a  large  garage  at 
Sea  Gate,  L.  I.,  May  i. 

Browne  &  Wright  are  a  new  automobile 
firm  at  St.  Johnsbury,  Vt. 

Theo.  R.  Helb,  Hornellsville,  N.  Y,  will 
erect  a  garage  this  spring. 

Lisk  &  Petry,  Hudson,  N.  Y.,  are  erecting 
a  garage  40x60  feet  in  size. 

Harry  Groves,  of  Sioux  City,  la.,  is  plan- 
ning a  garage  in  Mason  City,  la. 

George  E.  Keith  will  build  a  new  garage 
in  the  Campello  district  of  Brockton,  Mass. 
The  Davenport    (la.)    Automobile  Com- 
pany are  building  an  addition  to  their  gar- 
age. 

M.  Young,  Riverside,  Cal,  is  building  a 
garage  on  Orange  street.  He  will  handle 
the  Ford  cars. 

The  Holyoke  (Mass.)  Automobile  Com- 
pany are  increasing  the  floor  space  in  their 
garage  75  per  cent. 

The  Douglas  Andrews  Company,  of  New 
York,  are  to  open  a  garage  at  Pittsfield, 
Mass.,  about  April  15. 

Fred  King  and  Fred  Piatt  have  formed 
a  partnership  to  build  a  garage  at  Coopers- 
town,  N.  Dak.,  this  spring. 

John  Burdick,  35  First  street,  Troy,  N. 
Y.,  has  opened  a  garage  where  he  will 
handle  the  National  and  Walker  cars. 

The  Welch-Esterberg  Company,  Milwau- 
kee, will  occupy  a  new  four  story  building 
at   Seventh  street  and  Grand  avenue. 

Floyd  Cook,  Portland,  Ore.,  is  building 
an  $8,000  garage  at  Fifteenth  and  Burn- 
side  streets.  It  will  be  completed  by  May  i. 
R.  A.  De  Forest  and  D.  F.  Poyer  are  to 
open  a  garage  at  Escanaba,  Mich.,  where 
they  will  handle  the  Cadillac,  Packard, 
Buick  and  White  cars. 

The  H.  D.  Stebbs  Automobile  Company, 
Chattanooga,  Tenn.,  have  opened  a  garage 
at  725  Cherry  street.  They  will  handle  the 
Rambler  and  Reo  cars. 

The  Standard  Automobile  Company, 
Utica,  N.  Y.,  have  opened  their  new  garage, 
where  they  will  handle  the  Stoddard-Day- 
ton,  National  and  Reo  cars. 

Benjamin  L.  Jones  will  have  charge  of 
the  automobile  business  of  Shinholser  & 
Co.,  Macon,  Ga.  They  handle  the  Franklin, 
Mitchell,  Cadillac  and  Pope-Wavcrley  cars. 
The  Berks  Motor  Car  Company.  Read- 
ing, Pa.,  of  which  C.  A.  Kohl  is  the  prin- 
cipal   owner,    will    open    a    garage    at    379 


Schuylkill  avenue  April  i.    They  will  han- 
dle the  Maxwell-Briscoe  cars. 

T.  S.  Morse  is  making  extensive  altera- 
tions in  his  garage  at  Lenox,  Mass. 

The  Minneapolis  Auto  Company  have 
opened  a  garage  at  901 1  Nicollet  avenue, 
where  they  will  handle  the  Auburn  cars. 

The  Greenfield  (Mass.)  Automobile 
Company  will  open  their  garage  on  Federal 
street  about  April  i.  They  will  handle  the 
Rambler  and  Ford  cars. 

The  H.  A.  Connors  Company,  Philadel- 
phia, are  fitting  up  a  garage  at  Broad  and 
Vine  streets,  where  they  will  handle  the 
Darracq,  Rochet  and  Schneider  cars. 

The  Mercedes  Import  Company  of  New 
York  have  opened  a  branch  at  153  North 
Broad  street,  Philadelphia.  H.  B.  Stillman, 
formerly  with  the  Quaker  City  Automo- 
bile Company,  has  been  appointed  man- 
ager. 

The  Hampden  Automobile  Company, 
Westfield,  Mass.,  operating  garages  at 
Westfield  and  Springfield,  have  elected 
Robert  A.  McKee  president,  and  George 
W.  Cook,  of  Springfield,  treasurer  and 
clerk.  The  company  will  hereafter  be  man- 
aged from  the  Springfield  office.  Three 
thousand  dollars  has  been  added  to  the 
capital  paid  in. 


engines,  gears,  parts,  etc.  Incorporators,  Walter 
M.  Jordan,  Edwin  G.  Pinkam  and  Clayton  Har- 
ris, of  Providence. 

Wayne  Automobile  Company  of  New  England, 
Boston. — To  deal  in  automobiles.  Capital,  $3,oo<i. 
President  and  treasurer,  John  H.  McCarthy,  Hotel 
Lenox,  Boston;  secretary,  George  C.  Lewis,  509 
Tremont  street,  Boston. 

.  Cooney  Carriage  Company.  Toledo,  Ohio. — Cap- 
ital, $10,000.  To  make  automobiles.  Incorpora- 
tors, John  McGettigan,  James  J.  Cooney,  Charles 
R.  Bowman,  Josephine  S.  Lindsay,  John  V.  Todd 
and  Fred  E.  Bullard,  of  Toledo. 


New  Incorporations. 

Independent  Machinery  Oil  Company,  Buffalo. — 
Capital,  $10,000.  Directors,  O.  F.  Ryan,  J.  J. 
Walsh  and  J.  J.  Sullivan,  Buffalo. 

The  Goodyear  Rubber  Tire  Company  of  New 
York. — Capital,  $1,000.  Directors,  K.  B.  Harwood, 
L.   L.  Lewis  and  P.  W.  Williamson,  New  York. 

Milwaukee  Auto  Transit  Company,  Milwaukee. — 
Capital  stock,  $15,000.  Incorporators,  William  C. 
.Sieler,   Kenneth   E.   Higby  and  Ernst  von   Briesen. 

The  Chemical  Auto  Company,  Cleveland,  Ohio. 
— Capital,  $25,000.  Incorporators,  D.  W.  Mar- 
pass,  E.  G.  Whitten,  A.  F.  Neitt,  J.  M.  Gee  and 
Elijah   Bates. 

Automobile  Exchange,  Chicago. — Capital,  $2,500. 
Manufacturing  automobiles  and  accessories.  In- 
corporators, Frank  Schoenfeld,  Milton  L.  Thack- 
berry  and   Emil   F.    Link. 

Lumex  Anti- Vibrating  System,  Millbrook,  N.  Y. 
— To  manufacture  machinery  and  motors.  Capital, 
$200,000.  Directors,  Harry  Harris,  J.  J.  Barber 
and  S.  F.  Fromm,  New  York. 

Argus  Import  Motor  Company  of  New  York, 
Memphis,  Tenn. — Capital,  $500.  Directors,  E.  A. 
Waechter,  Hamburg,  Germany;  W.  P.  Homan 
and  E.   M.  James,   New  York. 

The  White  Motor  Company,  Camden,  N.  J. — 
To  manufacture  and  deal  in  automobiles.  Capital, 
$150,000.  Incorporators,  James  A.  White,  Charles 
F.  Woodhull  and  Charles  S.  King. 

The  St.  Louis  Burghardt-Mills  Company,  Incor- 
porated, New  York. — To  deal  in  automobiles.  Cap- 
ital, $25,000.  Directors,  Louis  Burghardt,  S.  B. 
Mills,  Jr.,  and  F.  J.  Griffin,  of  New  York. 

The  Toledo  Auto  Touring  Car  Company,  To- 
ledo, Ohio. — Capital,  $15,000.  Incorporators, 
Frank  J.  \'an  Loo,  James  Slieehan,  U.  G.  Den- 
man,  Carl  A.  Hudson  and  Louis  E.  Kriegcr. 

Webbter  Manufacturing  Company,  Detroit, 
Mich. — Capital,  $^5,000  ($11,500  paid  in  patent 
rights).  An  association  for  the  manufacture  of 
indicators    for    tanks   and   automobile   equipment. 

Automatic  Air  Motor  Company  of  Guthrie, 
Okla.,  and  Northeast,  Pa. —  Capital  stock,  $2,000,- 
000.  Incorporators,  John  J.  Loomis,  of  North- 
east, and  Charles  A.  Bush  and  H.  W.  Pentecost, 
of  Guthrie. 

Rhode  Island  Machine  Conii>any,  Providence, 
R.     I,—  Capital,     $20,000.       To    make    automobiles. 


New  Agencies. 

Detroit,  Mich. — H.  J.  Horn,  Wayne  cars. 

Auburn,  Ind. — George  Shugers,  Maxwell   cars. 

Detroit,  Mich. — J.  P.  Schneider,  Franklin  cars. 

Rockford,  111. — George  O.  Forbes,  Pope-Toledo 
cars. 

Nashville,  Tenn.— Dr.  J.  P.  Miller,  Maxwell 
cars. 

Cumberland,  Md. — Benjamin  H.  Biayas,  Maxwell 
cars. 

Toledo,  Ohio. — Atwood  Automobile  Company, 
Franklin  cars. 

Lowell,  Mass. — Middle  Street  Auto  Company, 
Corwin  cars. 

Rockford,  111.— E.  L.  &  A.  M.  Burr,  Orient  cars 
(Winnebago  County). 

Toledo,  Ohio. — Toledo  Motor  Boat  and  Power 
Company,  Maxwell  cars. 

.    Grand     Rapids,     Mich. — Richmond- Jarvis-V'ande- 
car   Company,    Maxwell   cars. 

Portland,  Me. — Gilson  Company,  automobile  tops 
of  Springfield  Metal  Body  Company. 

Rockford.  III.— E.  K.  Barnes,  Pope-Waveriey 
cars  (Winnebago  and  Boone  counties). 

Fond  du  Lac,  Wis.— The  G.  W.  Worthing  Au- 
tomobile Company,  Pope-Waverley  cars. 

Springfield,  Mass.  (for  Western  Massachusets). 
— Norcross-Cameron  Company,  Corbin  cars. 

Worcester,  Mass. — Reo  Motor  Car  Company,  160 
Main  street,  Herbert  F.  Clark,  manager. 

East  Orange,  N.  J. — The  North  Jersey  Motor 
Car  Company,  Cleveland  and  Baker  electric  cars. 

Newark,  N.  J. — Roseville  Motor  Company,  Pope- 
Hartford,  Tribune  and  Waverley  cars  (for  Essex 
County). 

Rockford,  111.— A.  E.  Cutler  Company,  Stod- 
dard-Dayton  and  Maxwell  cars  (Winnebago,  Boone 
and  Stevenson  counties). 

Cleveland,  Ohio. — Commercial  Motor  Car  Com- 
pany, 444  Prospect  street. — Logan  touring  cars, 
runabouts  and  delivery  wagons. 


Trade    Literature   Received. 

Louis  S.  Ross,  Newtonville,  Mass. — Catalogue 
describing  Ross  steam  car. 

The  Garvin  Machine  Company,  New  York  City. 
— Booklet  of  the  Garvin  machines. 

Four-W^heel  Drive  Wagon  Company,  Milwaukee, 
Wis. — Card  describing  the  Four  Drive  motor  truck. 

B.  S.  Clark  &  Co.,  Providence,  R.  I. — "1906 
Who  Is  Who,"  automobile  directory  of  Rhode 
Island. 

H.  H.  Franklin  Manufacturing  Company,  Syra- 
cuse, N.  Y. — Folder  describing  Type  D  four  cyl- 
inder Franklin  touring  car. 

Studebaker  Automobile  Company,  South  Bend, 
Ind.— Circular  describing  Model  F  28-32  horse 
power,  four  cylinder  gasoline  touring  car. 

The  Veeder  Manufacturing  Company,  Hartford. 
Conn. — Card  advertising  Veeder  odometer  for  com- 
mercial trucks. 

Brown  &  Sharpe  Manufacturing  Company.  Provi- 
dence, R.  I. — 1906  catalogue  of  machinery  and 
tools,  514  pages,  sent  free  on  application. 

Knipht  &  Kilbourne,  19  Huron  Street,  Chicago, 
111. — Booklet  entitled  *'A  Few  Facts  Concerning 
the  Silent  Knight  Valveless  Four  Cycle  Motor 
Car." 
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WOULD^NOT 
TRADE 

OIS  MODEL  K 
FOR  A 
$5,000  CAR 


Mr.  J.  W.  Bustin,  contractor,  Syracuse,  N.  Y.,  writes: 

""  I  have  ]ust  told  two  automobile  agents  here  that  I  would  not  trade  my  Winton  Model 
K  even  for  either  of  their  $5,000  cars.  Yesterday  we  tried  out  Mr.  Thos.  Millen's  Model  K 
Winton,  ]ust  after  it  was  taken  from  the  freight  car.  Although  the  ground  was  covered  with 
ice  and  snow  four  inches  de^p,  we  went  up  the  worst  hill  in  the  city  on  the  high  gear — from  a 
standing  start,  with  five  heavy  men  in  the  car.  At  the  top  we  were  going  at  least  20  miles  an 
hour.    I  am  sure  there  isn't  another  car  in  Syracuse  that  could  duplicate  this  performance.'' 

Compare  the  $2,500  Winton  Model  K  with  any 
car  on  the  marlcet  selling  at  $3,500  or  higher 

Full  iiifonnfttion  can  b«  obtained  at  Winton  Branches  in  New  York,  Pittsburg,  Boston.  Philadelphia,  Chicago  or 
London,  at  Winton  Sales  Agendes  in  all  important  places,  or  by  writing  for  "The  Motor  Car  Dissected"  to 

The    WINTON    MOTOR    CARRIAGE    CO. 

CLEVELAND,  OHIO,  U.  S.  A. 


Licensed  under  Selden  Patent. 


Mention  Horseless  Agk. 


Copyrisht,  1906.  by  E.  P.  Ingersoll 


NOT  MERELY  A  LARGE  BUQQY  TIRE. 

Diamoti 

Wire  Mesh  Bai 
Construction, 

FOR  MOTOR  TRUCKS  AND  COMMERCIAL  CARS 

The  only  scientifically  correct  tire  offered  for  the  purposes  named. 

It  is  not  in  the  experimental  stage.     It  has  proved  itself  a  world  beater. 

Made  in  single  and,  above  5  inch,  in  twin  types. 

Can  be  appHed  by  anj^one  without  the  use  of  machinery. 

Special  catalogue  on  request. 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio. 


NEW  YORK— 78  Reade  St. 
BOSTON— 174  Columbus  Ave. 
PHILADELPHIA— 304-306  N.  Broad  St. 
BUFFALO— 715  Main  St. 


DETROIT— 158  Jefferson  Ave. 
ST.  LOUIS— 3966  Olive  St. 
CHICAGO— 167-169  Lake  St. 
CLEVELAND— 323  Huron  St. 


SAN  FRANCISCO— e08  Micr 
DENVER— 322  Boston  BmJ<fcu 
MINNEAPOLIS— 611  First  At»  < 


Come  Right  Down  to  the  Essentials 


The  TWO-CYCLE  is  the  si 
possible  form  of  reciprocating  cis. - 
It's  just  a  cylinder  whose  piston  oj-* 
with  power  behind  it  at  every 

And  that  cylinder  has  no  outside  tare*- 
anism  that  must  be  kept  in  "in  vjsr. 

The  four-cycle  cylinder  is  onlv^f^' 
ive  at  every  other  piston  stroke.  \' 
to  accomplish  that  a  train  of  deliv. 
mechanism  on  its  outside — valves,  cjtu 
springs  and  levers — twent}-  smal!  "2: 
on  a  ri^illy  good  p-nf^ivir — m^r*  *-  '*' 
feet  in  (ivery  dttail  and  kept  50. 


THEREFORE,  if  you  don't  want  to  buy  twice  the  weight  of  engine  you  need,  if  you  don'l 
want  to  buy  an  engine  that  is  only  partially  as  effective  as  a  two-cycle,  if  you  cian't  want  to 
buy  twenty  extra  trouble-making  parts  on  every  cylinder  you  do  want  to  buy  an  £/fnOJ^. 

1  3 

THEY    START    FROM    THE    SEAT  ^       ^ 

Model  1 5.     Four-Cylinder,  T wo-Cycle  Elmore  $2,500 

Model  14.     Three-Cylinder,  Two-Cycle  Elmore 1,500 

The  Elmore  Manufacturing  Go. 


lOOU  Tltnanda  Street, 


Clyde,  Ohio 


Members  Association  Licensed  Automobile  Manufacturers. 


A»»ril   4,    1906. 
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Spring  Overhauling. 

By  Albert  L.  Clough. 
Ever)'  motor  car  claims  as  its  due  an  an- 
nual general  overhauling,  and  March  or 
April  is  the  most  appropriate  season  in 
which  to  perform  this,  as  the  condition  of 
the  roads  during  these  months  is  usually 
most  unfavorable.  Owing  to  the  very  mild 
winter  which  many  parts  of  the  United 
States  have  been  enjoying,  a  great  many 
cars  have  been  kept  in  commission  all 
through  the  winter  months,  and  thus  es- 
pecially deserve  to  be  thoroughly  "gone 
over."  The  overhauling  process  is  essen- 
tially an  inspection,  a  general  cleaning  out, 
tightening  up  and  readjusting  process,  and 
involves,  perhaps,  some  minor  replacements 
as  well. 

SCREWS   AND   NUTS. 

About  the  first  thing  to  do  is  to  look  to 
the  tightness  of  every  bolt,  cap  screw,  stud 
and  other  holding  device  on  the  chassis. 
This  requires  the  car  to  be  run  over  a  pit 
and  plenty  of  light  from  an  incandescent 
lamp  carried  upon  a  flexible  cord.  No  mat- 
tery how  conscientiously  a  car  is  washed 
while  in  service,  the  inside  of  the  frame 
and  many  attached  parts  will  probably  be 
found  encrusted  with  mud,  almost  conceal- 
ing some  of  the  nuts.  Everything  should 
be  scraped  clean,  in  order  to  make  possible 
a  rigid  inspection.  If  any  nuts,  check  nuts 
or  cotters  are  missing,  they  should  be  at 
once  replaced.  The  attachments  of  the  gear 
case  and  engine  base  to  the  frame  should 
be  most  carefully  tightened,  if  found  to  re- 
quire it,  and  the  fastenings  of  brake,  clutch 
and  gear  operating  devices  to  the  chassis, 
as  well  as  those  of  the  pump  and  other 
auxiliaries,  should  be  seen  to  be  secure. 
Special  attention  should  be  paid  to  spring 
clip  nuts,  as  any  looseness  there  will  lead 
almost  certainly  to  broken  spring  leaves, 
and  the  integrity  of  spring  hanger  fasten- 
ings requires  investigation.  The  nuts  that 
<^cure  the  body  to  the  frame  and  those 
which  hold  the  running  board  and  mud 
guards  should  be  set  up  to  perfect  tightness. 
Aside  from  loose  nuts,  one  should  be  on  the 
watch  for  loose  rivets  or  other  defects  in 
the  frame. 

Sometimes,  through  successive  adjust- 
ments for  wear  in  chains,  rear  springs  are 
forced  out  of  their  regular  shape  and  posi- 
tion and  "cocked  up"  so  as  not  to  act  prop- 
erly. In  such  instances  the  chain  should  be 
renewed  and  the  springs  set  in  the  correct 
position  by  adjustment  of  the  distance  rods. 

Spring  leaves  should  be  inspected  for 
hreaks,  and  the  ends  of  the  leaves  may  be 
slightly  sprung  apart  and  a  little  vaseline 
inserted  between  them  in  order  to  obviate 
squeaking. 

STEERING    GEAR. 

If  there  is  any  one  part  of  the  overhaul- 
ing of  a  car  which  should  be  done  more 
thoroughly  than  others  it  is  that  of  the 
steering  gear.  The  fastenings  of  the  foot 
of  the  steering  column  to  the  frame  should 
He  demonstrated  to  be  tight,  and  if  the  irre- 
versible device  is  found  to  operate  with  lost 


motion,  this  backlash  should  be  taken  up. 
This  can  generally  be  done  with  modern 
steering  devices.  Those  of  the  screw  and 
nut  type  sometimes  employ  a  split  nut,  the 
halves  of  which  after  wear  can  be  adjusted 
tighter  around  the  screw,  and  those  of  the 
worm  and  sector  t>'pe  often  have  provisions 
for  adjusting  the  sector  closer  to  the  worm 
as  the  tooth  surfaces  wear.  The  steering 
device  should,  of  course,  be  freshly  packed 
with  grease.  Every  joint  in  the  steering 
linkage  should  be  inspected  with  the  utmost 
care,  because  its  condition  is  actually  a  life 
and  death  matter.  Where  ball  joints  are 
used,  there  is  almost  always  provision  for 
taking  up  wear  by  adjusting  more  closely 
the  cap  of  the  joint,  which  should  be  fas- 
tened with  great  care.  Where  joints  are 
made  by  plain  cylindrical  pins  no  adjust- 
ment for  wear  is  possible,  and  new  ones 
have  to  be  supplied,  the  holes  in  the  ends  of 
the  linkage  being  reamed  out  to  a  good  fit 
with  them.  Taper  pins  are  occasionally 
used,  and  they  afford  some  adjustment  for 
wear.  All  nuts  responsible  for  holding  the 
linkage  together  should  be  locked  in  place 
in  the  most  secure  manner.  The  castellated 
nut  with  cotter  pin  is,  on  the  whole,  the  best 
safety  locking  device.  If  not  already  pro- 
vided, it  will  be  well  to  supply  each  joint 
of  the  steering  linkage  with  one  of  the 
small  leather  grease  bags  which  buckle 
about  the  rods  and  protect  the  joint  from 
dust,  as  well  as  constantly  providing  it  with 
non-fluid  lubricant,  with  which  the  bag  is 
filled.  When  the  front  wheels  of  the  car 
are  jacked  up  the  steering  gear  should  turn 
with  perfect  freedom,  and  care  should  be 
taken  that  both  wheels  are  adjusted  perfect- 
ly parallel  in  the  line  of  the  car  length  when 
the  steering  wheel  is  set  for  straight  ahead, 
otherwise  the  tires  will  suffer  undue  wear. 
The  pivot  pins  upon  which  the  steering 
knuckles  turn  should  be  demonstrated  to  be 
secure.  When  the  front  wheels  are  jacked 
up  it  will  be  well  to  notice  whether  their 
bearings  are  in  correct  adjustment.  There 
should  be  only  a  very  slight  amount  of  play 
allowed,  and  nothing  like  a  perceptible  wob- 
ble  permitted. 

AXLE    BEARINGS. 

Ball  and  roller  front  wheel  bearings 
should  be  washed  out  with  gasoline, 
broken  balls  or  rollers  should  be  looked  for 
and  the  bearings  packed  with  grease  and 
readjusted.  Perfect  freedom  of  rotation 
without  "wobbling"  shows  a  proper  adjust- 
ment. Great  care  should  be  taken  that  the 
wheels  are  secure  from  any  possibility  of 
working  off  the  a.xles. 

In  order  to  overhaul  the  live  rear  axle 
of  a  chain  driven  car,  the  chain  should  be 
taken  off  and  the  car  be  lifted  clear  by 
jacks  under  the  axle  spring  clips.  The  axle 
should  spin  freely  when  one  of  the  wheels 
is  given  a  turn,  and  there  should  be  no 
grinding  or  crunching  sounds  proceeding 
from  the  differential.  Only  a  slight  amount 
of  end  play  should  be  observed  when  either 
wheel  is  alternately  pushed  toward  and 
pulled  away  from  the  car  body,  and  only 
the  slightest  amount  of  lateral  play  should 


be  found  when  either  wheel  is  lifted  by  hand. 
The  axle  should  spin  silently  without  any 
grinding  or  grating  sounds.  The  wheels 
themselves  must  be  seen  to  be  most  securely 
fastened  in  place.  If  the  above  tests  result 
satisfactorily,  it  will  only  be  necessary  to 
pack  the  differential  case  with  grease,  to 
which  has  been  added  a  little  heavy  cylinder 
oil,  and  to  see  that  the  nuts  about  the  dif- 
ferential frame  and  truss  rod  are  all  tight. 
If,  on  the  other  hand,  the  wheels  show  too 
much  play,  or  there  is  a  grinding  sound 
when  the  axle  is  rotated,  it  will  probably 
have  to  be  dissembled  for  the  readjustment 
of  the  bearings,  or  the  possible  replacement 
of  one  or  more  of  them,  in  case  damage  has 
been  incurred.  At  the  same  time,  the  dif- 
ferential can  be  thoroughly  inspected. 

WORN    SPROCKETS. 

If  the  teeth  of  the  rear  sprocket  show  a 
very  considerably  different  outline  upon 
their  opposite  faces  and  are  tending  to  be- 
come "circular  saw  like"  in  shape,  it  is  time 
for  a  replacement.  Once  in  a  while  a 
sprocket  is  found  so  arranged  that  it  may  be 
reversed — that  is,  the  tooth  faces  which 
have  heretofore  been  idle  except  upon  the 
reverse,  and  are  therefore  but  slightly  worn 
— can  be  made  the  driving  faces,  and  the 
life  of  the  sprocket  prolonged. 

WEAR  IN  CHAINS. 

To  determine  whether  a  chain  is  serious- 
ly worn  it  should  be  stretched  out  tight  on 
a  smooth  floor,  and  then  its  ends  should 
be  pushed  toward  one  another  (without 
buckling  it  out  of  a  straight  line).  The 
differqice  in  its  length  when  tightly 
stretched  out  and  when  its  ends  are  forcibly 
pushed  together  is  the  sum  total  of  the 
wear  of  the  rivets.  If  this  amounts  to  2 
inches  or  more  in  a  chain  of  usual  length, 
it  may  well  be  retired,  although,  of  course, 
it  will  still  give  considerable  service.  Jt  is 
rather  bad  practice  to  put  a  new  chain  on 
badly  worn  sprockets  or  a  badly  stretched 
chain  upon  new  sprockets.  Occasionally 
most  of  the  stretch  in  a  chain  will  be  found 
localized  at  a  few  badly  hardened  links, 
and  the  replacement  of  these  will  obviate 
the  necessity  of  discarding  the  whole.  In 
replacing  a  chain  the  security  of  the  master 
link  fastenings  is  of  great  importance,  and 
the  utmost  care  should  be  taken  that  the 
rear  axle  is  so  adjusted  by  the  strut  rods 
that  it  shall  be  in  perfect  parallelism  with 
the  front  axle,  thus  avoiding  chain  mis- 
alignment and  excessive  tire  wear. 

Distance  rods  which  have  worn  their 
supports  upon  the  rear  axle  and  the  frame 
are  responsible  for  much  rattling  when  a 
car  is  in  use.  Rather  than  endure  the 
noise,  one  may  be  led  to  make  new  pins, 
properly  fitted,  to  hold  the  rods  in  front  and 
rear. 

REAR    AXLE    ADJUSTMENT. 

If  the  car  to  be  overhauled  has  a  shaft 
driven  rear  axle,  the  change  gear  should  be 
placed  in  the  neutral  position,  with  the  rear 
wheels  jacked  up,  and  the  same  tests  as  to 
end  and  side  play  and  smoothness  of  opera- 
tion should  be  made.  The  propeller  shaft 
should  also  be  tried  for  undue  side  and  end 
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play.  The  axle  should  spin  freely  when 
one  wheel  is  turned  by  hand,  and  if  there 
is  the  slightest  grind  or  bind  in  any  part  of 
the  rotation,  the  cause  should  be  sought 
and  remedied.  With  one  rear  wheel  on 
the  ground,  the  other,  when  turned,  should 
spin  freely,  carrying  the  drive  shaft  with  it 
Defects  in  an  axie  of  this  kind,  unless  some 
breakage  of  gears  or  bearings  has  occurred, 
are  usually  corrected  by  adjustment,  and 
even  adjustment  is  but  very  seldom  re- 
quired on  recently  designed  axles.  The 
driving  gear  case  should,  of  course,  be 
packed  with  lubricant  and  the  grease  cups 
over  the  bearings  fully  supplied.  All  nuts 
holding  the  halves  of  the  axle  and  gear 
housing  together  •  and  those  securing  in- 
spection plates  should  be  set  up. 

BRAKE    ADJUSTMENT. 

The  brakes  demand  most  careful  scrutiny, 
as  they  are  safety  devices.  When  the  rear 
axle  is  jacked  up,  it  is  well  to  be  sure  that 
when  they  are  fully  released  they  do  not 
bind  upon  their  drums,  and  when  fully  set 
they  absolutely  lock  the  drtun  against  all 
attempts  to  turn  the  wheel  by  hand.  There 
is  only  one  safe  way,  however,  in  which  to 
test  brakes,  and  that  is  to  drive  the  car  part 
way  up  a  short  steep  hill,  stop  it  upon  the 
steepest  portion  and  see  whether  the  brakes 
hold  as  they  should.  The  inspection  in  the 
stable  can  assure  one  that  the  brake  oper- 
ating linkages  are  securely  fastened  to- 
gether, and  work  freely,  and  that  brake 
shoes  or  bands  and  their  operating  toggles 
or  cams  are  not  worn  or  insecure  in  any 
way. 

FAULTY  CX)M  PRESS  ION. 

After  the  running  gear  and  its  attach- 
ments are  all  secure  and  in  proper  adjust- 
ment, the  power  plant  demands  attention. 
After  a  season's  use  the  engine  will  be  none 
the  worse  for  a  thorough  overhauling. 
Quiffe  likely  one  or  more  cylinders  will  not 
show  their  usual  compression.  The  motor 
should  be  cranked  over  and  the  cylinders 
which  leak  compression  determined.  It  will 
then  be  well  to  gradually  introduce,  through 
the  pet  cocks  or  spark  plug  holes,  a  liberal 
quantity  of  kerosene,  allowing  the  crank 
case  to  fill  with  it  to  such  a  height  as  to 
give  a  splash  when  the  engine  is  turned 
over.  The  engine  should  be  cranked  brisk- 
ly quite  a  number  of  times  and  kerosene 
injected  once  in  a  while.  This  treatment 
may  be  applied,  from  time  to  time,  for  a 
day  or  two,  in  order  that  carbon  deposits 
may  be  softened  and  gummed  oil  removed. 
In  order,  however,  to  thoroughly  remove 
carbon  deposits  from  the  piston  heads  they 
should  be  removed  and  gone  over  with  a 
scraper.  The  kerosene  treatment  some- 
times improves  the  compression,  freeing 
the  rings  of  carbonized  oil  which  prevented 
them  from  springing  out. 

VALVE    GRINDING. 

Unless  it  ha«;  been  done  recently,  all  valves 
on  cylinders  which  show  any  leakage  of 
compression  should  be  rcground.  In  en- 
gines which  have  their  valve  seats  integral 
with  the  cylinder  casting  the  utmost  care 
must  be  taken  that  not  the  slightest  particle 


of  the  abrasive  mixture  of  fine  emery  and 
machine  oil  gets  into  the  passages  and  cylin- 
der, as  irreparable  injury  would  be  done  to 
cylinder  bores  and  pistons.  Waste  may  be 
stuffed  into  the  space  around  the  valve  be- 
fore the  grinding  operation  to  catch  the 
excess  of  abrasive,  and  all  remaining  par- 
ticles should  be  carefully  wiped  off.  Valves 
in  removable  cages  are  most  conveniently 
ground. 

The  most  common  mistake  in  grinding 
valves  is  in  the  use  of  too  great  pressure 
in  an  attempt  to  hasten  the  operation.  Light 
pressure,  a  frequent  application  of  the  abra- 
sive and  a  brisk  rotation  of  the  valve  on 
its  seat — lifting  it  frequently  to  allow  the 
emery  to  flow  in — should  give  a  good  fit. 
The  valve  springs  should  be  demonstrated 
to  be  of  uniform  strength,  and  the  valves 
should  close  positively  and  freely. 

LEAKS   PAST   PISTONS. 

If,  after  the  valves  appear  to  be  tight,  a 
cylinder  still  shows  leakage  of  compression, 
it  should  be  removed  from  the  crank  case 
and  the  piston  taken  out.  If  a  ring  is  found 
broken  or  partially  black  with  oil,  thus 
showing  that  it  does  not  make  perfect  con- 
tact with  the  cylinder  wall,  new  rings  will 
have  to  be  fitted.  It  will  generally  be  found 
best  to  send  the  cylinder  and  piston  to  the 
factory  to  have  this  work  done.  The  aver- 
age repair  shop  does  not  possess  the  mate- 
rials, the  tools  or  the  men  to  secure  a  first 
class  job  of  this  kind.  If  the  work  is  done 
in  a  local  shop,  the  rings  should  be  obtained 
unfinished  from  the  factory  and  carefully 
fitted,  as  having  rings  made  by  the  repair 
man  is  expensive  and  tmcertain.  A  few 
extra  rings,  in  the  rough,  may  well  be  kept 
on  hand.  Sometimes  it  proves  quite  diffi- 
cult to  determine  whether  leakage  of  com- 
pression is  taking  place  past  the  valves  or 
past  the  piston.  If  a  supply  of  compressed 
air,  intended  for  tire  inflation,  is  at  hand,  it 
can  be  usefully  employed  to  locate  compres- 
sion defects.  An  ordinary  pipe  plug  which 
fits  the  spark  plug  holes  may  be  drilled 
out  to  take  a  tire  valve  stem,  from  which 
the  valve  has  been  removed,  and  the  valve 
stem  soldered  into  the  plug.  This  plug  may 
be  screwed  into  the  spark  plug  hole  of  the 
cylinder  to  be  tested  and  100  pounds  air 
pressure  turned  on,  after  the  engine  has 
been  blocked  on  the  compression  stroke. 
It  is  then  usually  very  easy  to  locate  com- 
pression leaks,  as  there  is  so  large  a  volume 
of  air  escaping.  A  lighted  candle  held  at 
the  exhaust  or  inlet  port  will  show  any 
escape  of  air,  and  the  air  may  be  detected 
passing  the  rings  in  a  simibir  way.  By 
blocking  the  engine  at  different  points  in 
the  stroke  the  extent  of  the  leak  in  such 
positions  may  be  determined.  Caps  which 
close  the  valve  openings  in  cylinder  heads 
sometimes  leak,  as  do  screwed-in  valve 
cages,  and  may  require  copper  gaskets  un- 
der them. 

ENGINE  BEARINGS. 

When  the  compression  has  been  rendered 
satisfactory,  the  bearings  of  the  engine  re- 
quire investigation.  Tlic  lower  half  of  tlie 
crank  case   slu)uld   be   removed,  as   well   as 


the  hand  hole  covers,  if  any.  The  main 
bearings,  as  well  as  the  crank  pin  l)earings, 
should  be  freely  squirted  with  gasoline  iu 
order  to  clean  out  the  old  oil.  Looseness  in 
the  main  shaft  bearings  can  be  detected  by 
forcibly  prying  upward  first  upon  the  fly- 
wheel and  then  upon  the  forward  end  of 
the  shaft  (if  it  can  be  reached),  and  also 
upon  the  shaft  between  bearings.  If 
there  is  much  looseness  it  can  be  felt,  and 
the  oil  will  squeeze  out  of  the  bearings. 
Removable  shims,  between  the  bearing  caps 
and  their  stands,  are  now  usually  provided, 
and  such  of  these  as  will  give  the  necessary 
take-up  should  be  removed  and  the  cap 
securely  replaced.  If  no  shims  are  pro- 
vided, the  flat  portions  of  the  caps  should 
be  slightly  filed  down  to  give  the  requisite 
adjustment. 

In  order  to  determine  if  there  is  loose- 
ness in  the  connecting  rod  tips,  the  crank 
shaft  should  be  blocked  and  the  connecting 
rods  forcibly  "worked"  by  hand  in  the 
direction  of  their  length.  If  any  lost  motion 
is  found,  it  may  be  taken  up  as  in  the  case 
of  the  main  bearings.  When  these  bearings 
have  been  properly  adjusted,  with  all  nuts 
tight,  the  engine  should  spin  freely  without 
stiffness,  when  cranked,  with  the  spark 
plugs  removed.  It  is  of  great  importance 
that  all  bearing  caps  should  be  left  with 
their  nut  locking  devices  properly  replaced. 
The  bearings  of  the  cam  shaft  or  shafts 
should  be  demonstrated  to  be  properly  ad- 
justed. Some  idea  of  the  wear  in  the  wrist 
pin  bushings  may  be  obtained  by  working 
the  connecting  rod  tips  sidewise,  when  they 
are  free  from  their  crank  pins. 

In  case  any  of  the  engine  bearings  are 
worn,  so  much  that  their  further  use  is  im- 
practicable, they  must  be  provided  with  new 
bronze  bushings  or  rebabbitted,  as  the  case 
may  be.  As  the  proper  quality  of  bearing 
metal  and  of  babbitt  is  not  obtainable  with 
certainty  at  the  usual  repair  shop,  it  is  well 
to  procure  the  necessary  bearing  bushings 
in  the  rough  from  the  factory,  and  to  con- 
sult the  factory  as  to  the  quality  of  babbitt 
which  they  use.  In  smoothing  up  shafts, 
preparatory  to  bushing  or  rebabbitting  their 
bearings,  emery  or  other  abrasives  should 
be  used  with  great  care  and  removed  most 
completely  from  the  surface  of  the  metal. 
After  rebushing,  the  engine  should  prefer- 
ably be  run  from  an  outside  source  of 
power,  until  the  bearings,  which  are  kept 
flooded  with  oil,  cease  to  show  any  tendency 
to  heat. 

The  nuts  which  hold  the  cylinders  to  the 
crank  case,  those  which  secure  the  lower 
half  of  the  case  to  the  upper,  and  the  nuts 
or  clamps  which  fasten  inlet  and  exhaust 
pipes  to  the  valve  chambers,  indeed  every 
nut  or  other  holding  device  about  the  en- 
gine, should  be  left  properly  set  up. 
{To  he  continued.) 


Two  London  automobile  agencies  employ 
lady  demonstrators,  and  a  project  is  being 
considered  in  Turin,  Italy,  to  establish  .1 
scliool  exclusively  for  women  drivers,  which 
woubl  be  ibc  first  of  its  kind  in  the  world. 
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Springs. 

By  C.  H.  T. 

Among  the  many  problems  that  have 
arisen  in  connection  with  the  development 
of  motor  cars  is  that  relating  to  springs. 
The  conditions  which  apply  to  horse  drawn 
vehicles  are  not  the  same  as  those  appljring 
to  the  automobile.  In  the  horse  drawn, 
vehicle  we  can  use  wheels  of  large  diameter, 
which  do  not  find  every  little  inequality  in 
the  road  as  a  smaller  wheel  does,  and  we 
also  have  the  horse,  which  tends  to  anchor 
the  vehicle  to  the  road. 

Spring  design  as  applied  to  the  automo- 
bile is  still  in  its  infancy,  and  the  tendency 
of  the  times  is  not  to  improve  on  the 
springs,  but  to  adopt  some  auxiliary  device 
to  help  the  springs  out  in  their  work.  These 
conditions  are  to  be  regretted,  for  they  are 
remedying  the  effect  instead  of  "curing"  the 
cause. 

Judging  from  the  many  devices  upon  the 
market  intended  to  prevent  the  breakage  of 
motor  car  springs  and  to  improve  their  ac- 
tion, one  is  truly  led  to  believe  that  the 
automobile  spring  is  in  its  first  stages  of 
development.  While  it  is  true  that  in  a  great 
many  cases  the  breaking  of  springs  is  due  to 
the  overloading  of  a  car,  and  also  to  reck- 
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less  driving  and  violent  rebounds,  still  it  is 
also  true  that  the  motor  car  spring  has  not 
been  brought  up  to  its  highest  development. 
The  spring  maker  has  heretofore  in  the 
horse  drawn  vehicle  never  met  the  condi- 
tions which  the  automobile  presents. 

On  the  automobile  we  have  to  use  a  wheel 
of  small  diameter  in  order  to  keep  our 
centre  of  gravity  as  low  as  possible,  and 
where  a  larger  wheel  would  eliminate  much 
of  the  inequalities  of  the  road  the  smaller 
wheel  will  find  them  all.  Of  course  the 
pnemnatic  tire  absorbs  the  smaller  shocks, 
but  that  is  not  its  true  fimction,  which  is  to 
reduce  traction  resistance,  which  it  un- 
doubtedly does  on  rough  roads  and  at  high 
speed. 

The  main  fault  of  inefficient  springs  lies 
with  the  automobile  manufacturer.  He  does 
not  give  the  springs  the  attention  they  need, 
but  has  a  spring  drawn  up  by  his  draught- 
ing department,  what  he  "thinks"  is  about 
right  for  his  car.  Nine  times  out  of  ten 
the  spring  is  not  suited  to  the  conditions  of 
his  car,  and  the  spring  maker  is  then  left 
to  make  up  a  number  of  springs,  until  he 
hits  upon  one  that  will  not  deflect  too  much 
under  its  full  load,  and  that  is  the  spring 
that  is  used.  A  little  figuring  beforehand 
Would  have  saved  money,  time  and  trouble. 
We  have  any  number  of  formulae  for  plate 


springs,  but  those  given  by  Reauleaux  give 
the  best  results.  These  formulae  for  semi- 
elliptic  springs  are  as  follows  (Fig.  i)  : 

6/ 

Enbh^ 
In  these  two  formulae 

S  =  maximum  direct  fibre  strain  in  the 
plate. 

P  =  load  on  one  end  of   the  spring. 

E  =  modulus  of  direct  elasticity. 

S  =  deflection  of  end  of  spring  in  inches. 

b  =  width  of  plates  in  inches. 

n  =  number  of  plates. 

/  =half  length  of  spring  between  eyes. 

h  =  thickness  of  plates. 
The  value  of  E  is  usually  taken  as  30,000,- 
000  and  S  at  80,000. 

The  formula  for  ascertaining  the  load  is 
then 

P=  '^^3^3  w^^' 
/ 

while  the  formula  for  deflection  is 

g ^P/» 

"~  5,000,000  «*  A* 

The  above  calculations  assume  that  the 
load  on  a  spring  is  applied  gradually.  If 
the  load  was  suddenly  applied  the  stress 
and  deflection  would  be  momentarily  double 
that  due  to  a  gradually  applied  load. 

After  a  spring  is  tempered  its  tenacity 
and  elastic  limit  increase.  The  steel  from 
which  springs  are  made  has  a  tenacity  of 
100,000  to  140,000  pounds  per  square  inch, 
and  an  elastic  limit  of  from  70,000  to  90,000 
poimds  per  square  inch,  before  being  tem- 
pered. After  tempering  in  oil  its  elastic 
limit  increases  to  from  100,000  to  140,000 
poiuids,  while  its  tenacity  increases  from 
140,000  to  200,000  pounds  per  square  inch. 

The  safe  working  stress  in  a  spring  sub- 
ject to  bend  may  be  taken  at  80,000  pounds 
per  square  inch,  and  60,000  pounds  in 
springs  subject  to  torsion. 

In  helical  springs,  such  as  are  used  for 
engaging  the  clutch,  the  following  formulae 
apply  for  finding  deflection,  stress  and  diam- 
eter of  wire: 

55      64  N  L  R^ 
8  =  -^-,   - 

where 
N  =  number  of  free  coils. 
L  =  load  in  pounds. 
d  =  diameter  of  wire. 
R  =  mean  radius  of  coil  in  inches. 
E  =  modulus  of  transverse  elasticity. 
S  =  deflection  of  spring  in  inches. 
If  we  take  E  =  11,500,000,  then 

NLR» 


8  = 


180,000  rf* 


and  by  substituting  we  find 
2R 


and 


3. 
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Cast  Aluminum  Automobile  Bodies. 

By  W.  G.  Wall. 

As  the  automobile  industry  advances 
wood  is  fast  losing  its  popularity  as  a 
material  of  construction.  Wooden  frames 
are  a  thing  of  the  past,  as  are  also  a  few 
of  the  smaller  parts  which  were  formerly 
made  of  wood,  and  metal  is  now  fast  driv- 
ing wood  out  of  the  field  for  dashes,  lock- 
ers and  bodies. 

The  reason  for  this  change  is  that  metal 
is  much  stronger  for  a  given  weight,  neater 
in  appearance,  more  durable,  impervious  to 
moisture  and  not  so  liable  to  crack,  which 
latter  defect  is  one  of  the  greatest  causes 
of  trouble  experienced  in  the  use  of  wood. 
Especially  is  this  true  in  regard  to  bodies, 
where  large  surfaces  are  exposed  to  the 
weather  and  at  the  same  time  subjected  to 
very  severe  and  continuous  strains,  as  in 
going  over  rough  roads  even  at  ordinary 
speeds,  so  that  it  is  a  wonder  that  bodies 
made  of  wood  hold  up  even  as  well  as  they 
do.  It  is  also  difficult  to  form  wood  in  a 
substantial  manner  into  the  graceful  lines 
and  curves  which  are  now  demanded  for 
automobile  bodies. 

These  reasons  have  forced  manufacturers 
to  replace  wood  bodies  with  metal  ones,  the 
most  common  type  of  which  are  those  made 
of  sheet  steel  or  sheet  aluminum,  supported 
on  a  wood  frame.  The  disadvantage  of 
using  wood  is,  however,  not  eliminated  in 
these  bodies,  and,  besides,  as  the  sheet- 
metal  is  necessarily  very  thin,  any  slight 
knock  is  apt  to  either  punch  a  hole  through 
it  or  else  mar  it  quite  badly. 

A  few  motor  car  manufacturers  have 
been  experimenting  with  and  are  now  using 
seats  of  aluminum  castings  for  their  bodies, 
while  some  are  making  the  entire  body, 
with  the  exception  of  the  base<  of  alumi- 
num castings.  When  it  is  properly  made 
and  where  cost  is  no  consideration  this  is 
without  doubt  the  ideal  body  for  an  auto- 
mobile. It  is  quite  light,  very  rigid,  will 
stand  hard  knocks,  does  not  require  the  use 
of  wood  (except  for  the  floors  and  attach- 
ing the  trimming),  takes  an  excellent  fin- 
ish, is  proof  against  all  kinds  of  weather 
and,  in  fact,  is  nearly  indestructible.  That 
it  is  very  substantial  can  be  easily  realized 
when  it  is  considered  that  a  great  majority 
of  all  gear,  transmission  and  crank  cases 
are  now  made  of  aluminum  castings. 

The  manufacture  of  a  large  body  out  of 
cast  aluminum  is  quite  a  difficult  undertak- 
ing, especially  if  the  tonneau  is  to  be  cast 
in  one  piece,  as  the  great  size  of  the  pattern 
makes  it  very  hard  to  handle  in  the  foun-  • 
dry,  and  even  the  making  of  these  patterns 
requires  considerable  ingenuity.  First  a 
wood  form  of  the  exact  shape  of  the  body 
wanted  must  be  built,  upon  which  to  make 
the  master  pattern,  and  it  is  from  this  mas- 
ter pattern  that  the  final  aluminum  or  brass 
pattern  is  made.  Sometimes  a  white  metal 
pattern  is  used  for  making  the  castings,  but 
it  is  apt  to  spring  and  get  out  of  shape 
owing  to  its  weight.  So,  as  there  arc  to  be 
two  shrinkages — aluminum  generally  shrink- 
ing three-sixteenths  of  an  inch  to  a  foot — 
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double  shrinkage  has  to  be  allowed  in  mak- 
ing up  the  form.  It  has  been  found  that 
aluminum  in  very  large,  thin  pieces  shrinks 
sometimes  as  much  as  five-sixteenths  of  an 
inch  to  a  foot,  which  makes  it  difficult  to 
figure  out  the  exact  size  that  the  form 
should  be  to  produce  a  certain  size  body 
and  make  all  parts  fit  together  nicely. 

The  thickness  of  the  final  castings  should 
be  about  five-thirty-seconds  of  an  inch,  and 
not  over  three-sixteenths,,  except  where 
heavy  ribs  are  used  for  bracing,  or  flanges 
for  bolting  the  parts  of  the  body  together. 

There  are  a  number  of  ways  of  making 
the  master  pattern  after  the  form  on  which 
to  build  it  has  been  completed.  It  can  be 
made  of  sheets  of  bees'  wax  laid  over  the 
form,  or  of  several  layers  of  very  thin 
wooden  strips,  about  an  inch  wide,  laid 
across  each  other  and  glued  together,  the 
cracks  being  filled  with  wax,  or  else  pieces 
of  white  metal  hammered  into  shape  over 
the  form  and  soldered  at  their  joints. 

After  the  master  pattern  has  been  made, 
"follow  boards"  which  conform  with  the 
shape  of  the  pattern  must  be  built  up  of 
wood,  to  hold  the  pattern  in  shape,  or  else 
they  would  warp  or  spring  so  that  you 
could  do  nothing  with  them;  especially  is 
this  the  case  with  the  master  patterns,  as 
they  are  necessarily  quite  frail. 

From  these  master  patterns  the  final  pat- 
terns are  cast,  preferably  out  of  aluminum, 
on  account  of  its  light  weight. 

These  patterns  must  then  be  scraped  and 
finished,  fitted  together  and  gone  over  care- 
fully to  see  if  all  dimensions  are  correct. 
You  are  then  ready  to  begin  making  the 
aluminum  castings  for  the  bodies,  provided, 
of  course,  the  molding  boxes  or  **flasks*' 
for  holding  the  sand  have  been  finished. 
The  aluminum  foundry  is  responsible  for 
the  rest  of  the  work,  which  is  the  most 
difficult  part  of  the  undertaking,  for  no 
matter  how  experienced  the  molder  is,  he 
will  probably  lose  the  first  few  castings. 
Especially  is  this  the  case  if  the  tonneau 
of  the  body  is  cast  in  one  large  piece,  for  it 
is  nearly  as  thin  as  aluminum  can  be 
poured,  and  at  the  same  time  very  large,  so 
that  it  may  require  as  much  as  a  ton  of  sand 
to  cast  it.  and  as  all  this  sand  when  packed 
in  the  flask  must  be  turned  over,  it  is  a 
very  difficult  thing  to  do  without  injuring 
the  mold,  and  the  "flask"  must  be  especially 
rigid  so  as  not  to  spring  with  the  load  it 
contains. 

Considerable  sand  (that  is,  weight)  can 
be  saved  in  molding  if  the  "flasks"  are  made 
of  metal  and  conform  to  the  shape  of  the 
pattern. 

The  front  scats,  being  smaller,  are  not  so 
difficult  to  cast,  and  the  doors  and  other 
parts  arc  comparatively  easy. 

After  the  castings  have  been  made,  there 
still  remains  considerable  work  to  be  done, 
as  the  parts  must  be  bolted  together  and 
the  casting  scraped  down  and  finished,  so  as 
to  get  a  good  surface  for  the  paint,  and 
only  a  part  of  this  surface  can  be  ground 
down  and  buffed  by  machinery,  as  the  cor- 
ners and  edges  must  all  be  gone  over  with 


a  file,  thus  necessitating  a  great  deal  of 
hand  work.  The  wood  strips  around  the 
edges  for  holding  the  trimming,  and  the 
bottoms  of  the  seats  can  then  be  put  on, 
after  which  the  body  is  ready  to  be  painted 
and  trimmed  in  the  usual  way.  Thus  it 
can  readily  be  seen  that,  though  this  makes 
the  best  automobile  body  obtainable,  it  also 
makes  the  most  expensive  one  to  build. 


Change  Speed  Gears  of  the  Sliding 
Type— The    Dyer   Patents. 

By  Frederick  W.  Barker. 

Two  patents  owned  by  L.  H.  and  F. 
L.  Dyer  have  been  put  forward  as  cover- 
ing certain  features  of  sliding  change 
speed  gears,  and  guide  plate  with  sepa- 
rate recesses  to  hold  the  operating  lever 
in  its  several  positions. 

The  earlier  of  these  patents.  No. 
675,650,  issued  September  11,  1900,  on 
an  application  dated  June  8,  1898,  shows 
a   motor   vehicle   whose   motor   shaft    and 
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countershaft  have  pulleys  connected  by 
belts,  a  single  shifting  jockey  pulley  be- 
ing employed  to  tighten  the  belts.  The 
lever  used  in  shifting  the  jockey  pulley 
is  adapted  to  engage  in  the  recesses  of 
the  guide  plate.  The  motor  shaft  w  carries 
large  pulley  y  and  small  pulley  s,  which 
are  respectively  connected  to  small  pulley 
f  and  large  pulley  g'  on  countershaft  a\ 
by  belts  h'  i.  The  pulleys  s,  g'  also  carry 
a  crossed  belt  ;'  to  afford  reverse  move- 
ment. The  jockey  pulley  /'  is  carried  by 
arms  m  having  lever  o\  which  is  connected 
to  shaft  n'.  Said  'axle  is  capable  of  longi- 
tudinal movement  in  its  journals,  and  can 
be  shifted  by  the  lever  t',  which  latter  is 
entered  in  one  of  the  recesses  r'  in  plate  P' 
and  locked  by  the  notches  s\  Thus  the 
jockey  pulley  can  be  shifted  to  any  one  of 
the  belts  accordingly  as  the  high  speed,  low 
speed  or  reverse  movements  are  desired. 

Claim  9  of  the  patent,  which  covers  the 
guide  plate,  without  reference  to  the  partic- 
ular form  of  transmission  mechanism  cm- 
ployed,  reads  as  follows : 

"In  an  automobile  vehicle  a  transmission 
gearing  therefor,  the  operating  handle  o' 
therefor,  the  fixed  guide  plate  />'  having  re- 
cesses r',  r'  therein,  substantially  as  set 
forth." 

The  claim  is  narrowly  drawn,  as  it  re- 
fers  to   the   several    elements   by   reference 
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characters,  indicating  them  as  shown  in  the 
drawings.  For  a  liberal  interpretation  of 
this  claim  it  would  be  necessary  to  prove 
the  alleged  infringing  devices  to  include  the 
exact  mechanical  equivalents  thereof. 

There  are  several  earlier  patents  which 
show  a  recessed  plate  used  in  holding  the 
change  speed  lever  for  sliding  gears. 

Gallup,  No.  295,536,  of  March  25,  1884. 
shows  a  device  relating  to  change  speed 
gearing  for  seeding  machines  and  grain 
drills;  its  mere  application  to  a  motor 
vehicle  would  not  constitute  invention. 
The  shaft  C/,  carrying  cone  series 
of  gears,  is  rotated  by  shaft  C, 
through  pinions  F'  c\  and  the  parallel  shaft 
C,  carrying  a  reversed  cone  series  of  gears. 
is  adapted  to  be  engaged  through  an  idler 
I,  carried  by  shaft  G.  Shaft  G  is  shifted 
longitudinally  by  operating  lever  K,  which 
may  be  engaged  in  one  or  other  of  the  re- 
cesses in  a  plate  K'.  To  increase  the  num- 
ber of  speed  changes,  the  shaft  C'  may  itself 
be  shifted  by  a  lever  b,  which  engages  in  a 
recessed  plate  a'. 

Blake,  No.  535,937,  of  March  19,  18)5  — 
In  this  patent  change  speed  pulleys  and 
belts,  a  separate  belt  tightener  P  is  used  for 
each  belt,  the  several  belt  tighteners  being 
carried  by  separate  hollow  shafts  w,  each 
having  an  operating  lever  r  and  handle  s. 
The  handles  slide  in  separate  slots,  and  have 
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No.  662^01. 

igaging  racks  as  locking  devices.  The 
•ytr  rece^^sed  guide  plate,  with  single  oper- 
tuig  lever  controlling  the  several  speed 
langes,  clearly  involves  invention  over  the 
lake  and  various  other  early  patented  de- 
ic<f>  found  in  the  art. 

Dyer's  second  patent  is  No.  662,401,  of 
iovember  27,  1900.  filed  April  26,  1899. 
rear  f,  which  has  clutch  teeth  x,  is  loose 
n  motor  shaft  e,  while  small  gear  a\  hav- 
ig  hub  «',  and  clutch  teeth  y,  is  slidable  on 
lid  shaft.    Countershaft  o  has  end  pinions 

(/  meshing  with  driving  gears  r  r,  said 
luft  0  connecting  with  its  sleeve  o'  through 
ifft-rential  s.  Sleeve  o'  carries  the  small 
ra'-  M,  and  large  gears  h\  f,  the  latter  be- 
lij  free  and  having  bevel  /'  on  one  face 
ir^hing  with  bevels  T  i\  i'  i\  which  engage 
iith  bevel  k',  that  is  splined  to  shaft  o'. 
lie  bevels  i'  are  carried  in  a  frame  h', 
ihich  is  loose  on  sleeve  o\  and  has  radial 
mis  /.  When  clutch  x  y  h  engaged  the 
rive  is  on  the  high  speed  through  gears,  t, 
,  etc.    The  low  speed  is  acquired  by  slid- 


No.   662,401. 

iiJ  year  a'  into  engagement  with  gear  b\ 
i^o«»l)tain  the  reverse,  gear  a'  is  moved  into 
ht'  mesh  with  loose  gear  f,  an  arm  /  of 
rtine  h'  then  contacting  with  hub  «'  of 
«^«»r  a',  whereby,  through  the  bevels  k\  »' 
"1*1  /',  motion  is  communicated  in  the  re- 
tr>e  direction   to   sleeve   o'- 

Claim  12  which  includes  the  means  for 
' versing,  reads  thus: 

'  '^.  In  an  improvement  in  gearing,  two 
halts  parallelly  arranged,  a  gear  rigidly 
•i^tened  to  one  shaft,  a  second  gear  in 
nesh  with  the  first  gear,  but  free  to  ro- 
au-  about  its  supporting  shaft,  a  clutch 
nemljer  upon  said  gear,  a  third  gear  rigidly 
•uworted  upon  one  of  the  shafts,  a  loose 
rear  adjacent  thereto,  normally  inoperative 


intermediate  mechanism  interposed  between 
said  gear  and  its  supporting  shaft,  a  gear 
keyed  to  the  other  shaft  but  capable  of  lat- 
eral or  endwise  movement  thereon,  a  clutch 
member  upon  one  face  of  the  fourth  gear, 
and  a  projection  or  hub  n'  upon  the  oppo- 
site face,  substantially  as  set  forth." 

The  normally  inoperative  mechanism  be- 
tween loose  gear  f  and  shaft  (sleeve)  o\ 
comprising  frame  h  and  bevels  k',  i  and  /', 
which,  together  with  hub  n\  form  the  re- 
verse, is  the  feature  of  this  claim  which  is 
sought  to  be  upheld.  The  prior  art  includes 
a  number  of  different  patented  reversing 
devices,  using  sliding  gears,  of  which  several 
are  noted  hereinafter. 

Lehmer,  No.  320,665,  of  June  23,  1885, 
covers  a  reversing  gear  for  traction  engines. 
The  power  gear  H,  which  is  loose  on  shaft 
A,  is  locked  thereto  by  clutch  K,  and  trans- 
mits  motion   in   one   direction   to  shaft  A. 


No.  3-20,665. 

But  when  clutch  K  is  released,  and  brake 
G  is  applied  to  wheel  C,  which  pivotally 
carries  the  bevel  pinions  D,  then  motion  is 
communicated  through  the  splined  gear  E 
to  turn  shaft  A  in  the  reverse  direction. 

Duryea,  No.  540,648,  of  June  11,  1895. — 
Shaft  K  has  the  bevel  gears  P,  O,  which 
are  driven  in  opposite  directions  by  bevel 
N  from  the  engine  shaft  J.  Gear  P  is  fast 
on  shaft  K,  while  gear  O  is  loose  thereon. 
Clutches  /',  m'  and  n'  on  shaft  K,  respect- 
tively,  engage  the  loose  gears  I,  m,  and  n  to 
respectively  drive  the  low,  intermediate  and 
high  gears  P,  m'  and  n^  on  shaft  L.  For  the 
reverse,  clutch  /'  engages  gear  /,  and  the 
extension  clutch  O'  on  hub  e  of  gear  /  en- 
gages with  bevel  gear  O,  whereby  gear  / 
turns  gear  /^  and  shaft  L  in  the  reverse  di- 
rection. The  device  employs  a  separate 
clutch  for  each  gear,  using  two  clutches  for 
the  reverse,  and  it  cannot  be  considered 
anticipatory  of  the  Dyer  patent,  although 
interesting  as  showing  the  earlier  state  of 
the  art. 

Clapp,  No.  577,185,  of  February  16, 1897.— 
( Cop^'  of  this  patent  could  not  be  obtained.) 
Shaft  3  is  the  driving  shaft  and  4  the  driven 
shaft  which  receives  its  power  from  the 
crank  shaft  through  gear  63.  Gears  69  and 
81  give  the  high  speed,  68  and  80  the  inter- 
mediate, and  67  and  79  the  low  speed.  These 
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gears  are  always  in  mesh,  the  upper  ones 
being  loose  on  shaft  3,  but  adapted  to  be 
connected  thereto  by  separate  clutches  47, 
46  and  45.  The  clutches  being  released, 
reverse  motion  is  imparted  to  shaft  4  by 
connecting  clutch  members  71,  70  and  77, 
78.  the  sprockets  thereon  being  connected 
by  chain  75.  This  arrangement  does  not 
conflict  with  the  Dyer  claim. 


The    Mueller   and   Canfield    Spark 
Plug  Patents. 

It  was  recently  announced  that  the  As- 
sociation Patents  Company,  an  off  shoot 
of  the  A.  L.  A.  M.,  had  acquired  patents 
Nos.  582,540  and  612,701,  the  former  en- 
titled "Igniter  for  Explosive  Engines,"  and 
issued  to  Oscar  Mueller,  of  Decatur,  111., 
on  an  application  filed  May  11,  1897,  and 
the  latter  entitled  "Igniter  or  Sparker  for 
Gas,  Oil  or  Vapor  Engine,"  and  issued 
October  18.  1898,  on  an  application  filed 
August  5,   1897. 

Both  patents  show  jump  spark  plugs 
with  both  spark  terminals  insulated.  The 
Mueller  plug,  as  shown  by  the  illustration, 
consists  of  a  disc  of  insulating  material 
(glass,  marble  or  some  other  substance  of 
considerable  strength,  according  to  the 
specification),  which  is  clamped  into  the 
wall     of     the    cylinder    head    between    a 
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shoulder  in  the  opening  and  a  gland,  and 
the  spark  terminals  are  clamped  into  the 
disc.  The  two  claims  appear  to  be  drawn 
very  narrowly,  and  would  not  cover  any 
of  the  present  spark  plugs,  but  the  patent 
is  probably  considered  of  value  because  it 
is  the  first  American  patent  relating  ex- 
clusively to  a  jump  spark  plug.  Claim  i 
reads  as  follows: 

An  igniter  for  explosive  engines  compris- 
ing a  cylinder  head  having  an  opening 
with  a  seat  formed  therein  and  a  threaded 
rim  encircling  and  extending  outward  from 
the  seat,  a  non-conductor  disc  bearing 
against  the  seat  and  closing  the  opening, 
an  annular  nut  screwed  into  the  rim  and 
against  the  disc,  and  a  circuit  wire  con- 
nected   with     a     pole    piece    that     extends 
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through  the  disc,  substantially  as  set  forth. 

The  Canfield  patent,  No.  612,701,  pur- 
ports to  provide  a  method  of  insulating  the 
spark  plug  electrodes  that  will  prevent 
fouling  of  the  plug.  The  means  of  avoid- 
ing the  fouling  consists  of  a  deep  counter- 
bore  or  recess  around  the  inner  end  of  the 
spark  terminal,  as  shown  by  the  drawing. 
The  first  claim  reads: 

In  a  gas,  oil  or  vapor  engine  igniter  or 
sparker  a  recess  or  counterbore  around  the 
electrode  or  electrodes  and  above  its  or 
their  sparking  points  when  said  electrodes 
are  used  vertically,  for  the  purpose  of  pre- 
venting an  injurious  accumulation  of  the 
products  of  combustion  or  other  foul  mat- 
ter on  the  insulation  of  said  electrodes, 
substantially  as  and  for  the  purpose  set 
forth. 


The  Automobile  in  Italy. 

By  Carlo  Rizzardi. 

In  few  countries  has  the  automobile  de- 
veloped as  rapidly  as  in  Italy.  As  the 
means  of  a  sport  it  is  now  enjoying  great 
favor  among  the  public,  and  the  great  con- 
tests are  attracting  general  interest.  This 
has  aided  in  bringing  about  the  high  degree 
of  perfection  of  construction  which  has 
been  attained  by  the  national  automobile 
industry,  a  perfection  which  enables  cars  of 
Italian  manufacture  to  rival  with  the  best 
foreign  makes  in  point  of  both  speed  and 
endurance.  The  success  in  international 
contests  of  any  of  the  leading  makes  is  con- 
sidered by  many  as  a  thing  of  national  im 
portance.  In  consequence  of  these  general 
sentiments  automobile  competitive  events 
multiplied  in  1905,  and  some  among  them,  as, 
for  instance,  the  Susa-Mont  Cenis  Hill  climb 
and  the  Florio  Cup  race  during  the  Brescia 
week,  scored  an  international  success.  Dur- 
ing 1906  there  will  be  four  of  these  great 
international  meetings,  as  follows: 

In  April,  Sicilian  Circuit,  a  race  over  a 
distance  of  600  kilometres,  near  Palermo, 
over  rather  hilly  roads.  The  race  is  limited 
to  touring  vehicles  selling  at  20,000  francs, 
or  less,  and  the  prizes  will  consist  of  the 
Targe  Florio  and  cash  prizes  aggregating 
$10,000. 

In  May,  Gold  Cup  Circuit,  an  endurance 
and  regularity  contest  over  a  distance  of 
4,003  kilometres,  completed  in  eleven  days. 
The  aggregate  of  the  prizes  already  exceeds 
$40,000. 

In  July,  Susa-Mont  Cenis  Hill  climb,  a 
distance  of  23  kilometres. 

In  September,  Brescia  week,  a  race  over  a 
circuit  of  61  kilometres,  which  must  be 
covered  nine  times  without  neutralizations. 
The  prizes  include  the  Florio  Cup  and  cash 
prizes  aggregating  $20,000. 

The  international  success  of  these  meet- 
ings is  already  partially  insured  by  entries 
received. 

The  Italian  automobile  industry,  although 
still  very  young,  has  made  enormous  prog- 
ress in  the  construction  of  cars,  and  already 
competes  successfully  in  the  markets  of  the 


world.  Its  products  are  known  for  neat- 
ness of  design,  high  class  finish,  extremely 
scrupulous  selection  of  material  and  reason- 
able prices.  By  reason  of  the  constantly 
increasing  demand  for  cars,  particularly  for 
export,  there  is  a  manifest  vinderproduc- 
tion  in  Italy  of  cars  of  the  voiturette  class, 
and  of  low  priced  larger  cars — that  is  to 
say,  cars  selling  complete  with  body  at  up 
to  $2,400 — and  this  type  of  machine  is  most- 
ly purchased  abroad.  At  the  present  the 
manufacture  of  small  runabouts  and  of 
motor  trucks  (wliich  latter  must  frequently 
be  built  special  to  suit  individual  cases)  is 
considered  as  less  remunerative  than  the 
manufacture  of  high  grade  touring  cars; 
but  it  is  certain  that  this  field  will  receive 
greater  attention  by  the  Italian  industry 
within  the  very  near  future.  Evidence  of 
the  renown  enjoyed  by  Italian  methods  of 
automobile  construction  may  be  seen  in  the 
fact  that  six  of  the  largest  and  best  known 
French  manufacturers  and  one  English 
have  combined  with  Italian  capitalists  for 
the  construction  of  vehicles  of  their  design 
at  Turin,  Genoa,  Florence  and  Milan. 

The  recently  closed  third  annual  Turin 
automobile  show  wad  a  very  successful* 
event.  The  show  comprised  two  curiosities 
of  the  1905  season,  the  Richard-Brasier 
racer,  which  won  the  last  Gordon  Bennett 
race,  which  was  exhibited  by  the  "Fides" 
Societe  Italienne  Richard-Brasier,  and  the 
"Itala"  racer,  which  won  the  Florio  Cup 
during  the  Brescia  week.  The  1906  models 
of  Italian  cars  follow  very  much  identical 
lines,  the  principal  features  being  as  fol- 
lows :  Pressed  steel  frame  narrowed  in  front 
and  without  sub-frame;  four  cylinder  mo- 
tor, with  cylinders  cast  in  pairs,  symmetrical 
valves  and  enclosed  cam  shaft  gears;  make 
and  break  ignition ;  constant  level  carbu- 
retor, with  warm  air  inlet;  fan  in  flywheel 
and  behind  radiator ;  very  careful  mounting 
of  radiator;  disc  clutch;  four  forward 
speeds;  chain  drive  in  a  majority  of  cases; 
water  cooled  brake  on  the  differential,  and 
expanding  brakes  on  the  rear  wheel  hubs; 
strongly  inclined  steering  column  and  steer- 
ing gear  with  large  reduction  factor;  large 
diameter  steering  wheel  carrying  at  the  cen- 
tre the  throttle  and  ignition  levers ;  all  bear- 
ings, except  those  of  the  motor,  of  the  large 
diameter  ball  type;  very  long  and  nearly 
flat  springs ;  lubrication  in  proportion  to  the 
speed  of  the  motor;  gasoline  tank  under 
pressure  at  the  rear  of  the  frame;  cars  of 
24  and  36  brake  horse  power  for  ordinary 
touring,  60  horse  power  for  "grand  tour- 
isme,"  and  16  horse  power  for  city  use.  At 
the  recent  Turin  show  there  were  among 
the  exhibits  four  cars  of  American  con- 
struction, three  Reos  and  one  White.  It  is 
to  be  regretted  that  no  other  American 
makes  were  represented,  as  they  would  cer- 
tainly have  met  a  demand.  The  importa- 
tion of  American  cars  into  Italy  occasions 
an  average  expense  of  $100  to  $120  for 
transportation  and  $80  to  $120  for  tariff 
duty. 

The    practical    application    of   the    motor 
car  is  also  expanding  in  Italy,  notwithstand- 


ing the  high  price  of  gasoline,  which  vanej 
in  different  localities  from  .90  to  i.io  lir< 
per  kilogram  (48  to  60  cents  per  Uniie<i 
States  gallon).  The  high  price  of  the  fue 
has  had  for  its  immediate  effect  most  deter 
mined  efforts  to  increase  the  fuel  eflSdenq 
of  the  motor,  and  it  has  become  the  custon 
among  manufacturers  to  furnish  with  cad 
motor  delivered  a  guarantee  of  its  fue 
economy.  The  roads  in  Italy  are  gcncnil]] 
good,  very  numerous  and  well  maintained 
and  even  in  the  least  frequented  district 
the  peasantry  have  never  shown  any  hos 
tility  toward  the  new  method  of  locomotion 
the  rare  exceptions  having  always  been  difl 
to  regrettable  imprudence  on  the  part  ol 
automobilists. 

The  lUlian  Touring  Club,  a  national  as 
sociation  comprising  a  membership  01 
50,000,  is  deserving  of  much  credit  in  con 
nection  with  the  development  of  practica 
automobiling  in  Italy.  It  has  organizes 
several  tourists*  meetings  which  prove< 
quite  successful,  has  furnished  a  completi 
series  of  guides,  profiles  and  monographs 
and  at  present  is  engaged  in  the  publicatiot 
of  a  new  and  special  touring  map  of  Italj 
on  a  scale  of  i :  250,000,  which  will  be  givec 
free  to  all  members  for  1906-7. 

There  is  in  Italy  a  "Club  Automobilisii 
d'ltalia,"  with  its  headquarters  at  Turin 
which  is  a  federation  of  a  number  ol 
wealthy  automobile  clubs  in  the  diffcrcnl 
principal  cities,  each  of  which  possesses  itj 
own  garage  and  organizes  automobile  con 
tests. 

Public  services  by^  automobile  vehiclej 
are  also  rapidly  increasing  in  number 
There  are  already  several  lines  which  ex 
ceed  100  kilometres  in  length,  which  have 
been  in  operation  for  some  time  and  hav< 
given  altogether  satisfactory  results.  These 
lines  are  especially  increasing  in  the  vicinit) 
of  small  towns  in  mountainous  localities 
where  the  merchandise  and  passenger  traf- 
fic is  insufficient  to  justify  the  installatior 
of  an  electric  tram  line.  These  servicer 
usually  comprise  a  number  of  onmibusd 
capable  of  maintaining  an  average  speed  ol 
18-20  kil.  p.  h.  on  average  roads,  carr}'infi 
about  20  passengers  and  a  corresponding 
weight  of  baggage.  The  majority  of  vehi 
cles  in  use  are  of  the  gasoline  type,  whicli 
appear  to  be  entirely  superseding  steam 
In  Milan  electric  trucks  have  been  in  u5< 
experimentally  for  some  months  for  the  col- 
lection and  distribution  of  mail  matter 
These  trucks  are  fitted  with  a  body  arranged 
inside  like  a  small  office,  in  which  twc 
clerks  are  at  work  while  the  car  is  running 
These  electric  mail  wagons  will  be  definiteh 
adopted  in  Milan  on  April  i  next 


The  A.  C.  G.  B.  and  I.  employ  a  u 
horse  power  Star  car  as  an  "instructors' 
car'*  to  teach  novices  the  art  of  driving. 
There  is  an  extra  pedal  on  this  car  in 
front  of  the  seat  beside  the  driver,  by  which 
means  the  instructor  can  instantly  uncluich 
and  apply  the  brakes  in  case  his  pupil 
should  lose  his  head. 
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Pleasure     Car     Manufacturers     as 
Commercial  Vehicle  Makers. 

Although  no  definite  announcements  have 
yet  been  made,  we  have  reason  to  believe 
that  the  engineering  departments  of  several 
of  the  most  prominent  pleasure  vehicle 
manufacturers  are  at  present  engaged  upon 
commercial  vehicle  designs,  and  the  prac- 
tice of  filling  in  the  dull  season  of  the  year 
in  the  pleasure  car  trade  with  work  on 
commercial  vehicles  appears  to  be  spread- 
ing. This  was  a  very  natural  development 
after  it  was  once  recognized  that  the  pleas- 
ure car  with  delivery  body  substituted 
makes  at  best  only  a  very  poor  commercial 
vehicle. 

It  is  difficult  for  any  new  industry  to  gain 
its  first  foothold,  and  the  commercial  vehi- 
cle industry  is  no  exception  to  this  rule. 
By  developing  it  in  this  manner,  in  connec- 
tion with  the  pleasure  vehicle  industry,  it 
may  be  possible  to  considerably  reduce 
these  difficulties.  For  one  thing,  we  believe 
pleasure  vehicle  manufacturers  can  well 
afford  to  sell  their  commercial  cars  at  a 
smaller  profit  than  their  regular  product. 
The  manufacture  of  pleasure  cars  is  their 
regular  business,  and  this  requires  a  certain 
equipment,  which,  unless  other  work  is 
found  for  it,  must  lie  idle  during  a 
certain  portion  of  the  year.  During  this 
period  of  idleness  the  fixed  charges  on  the 
plant — interest  on  capital  invested,  insur- 
ance, depreciation,  etc. — continue,  as  does 
also. the  salary  of  officials.  H  the  plant  is 
being  worked  equivalent  to  its  full  capacity 
for  half  a  year,  the  share  of  these  fixed 
charges  which  must  be  borne  by  each  car 
produced  is  just  twice  what  it  would  be  if 
the  plant  was  fully  occupied  the  year  round 
in  making  cars  of  the  same  type. 

Working  the  year  round  at  the  same  rate 
on  the  pleasure  cars  which  can  be  sold  in 
a  season  is  obviously  impossible,  and  other 
methods  must  therefore  be  resorted  to  if 
the  fixed  charge  item  in  the  cost  of  manu- 
facture of  cars  is  to  be  reduced.     As  the 


plant  must  be  maintained  anyhow,  it  ob- 
viously pays  to  manufacture  commercial 
cars  during  the  slack  season,  even  if  only 
a  small  excess  above  actual  cost  in  material 
and  labor  can  be  realized.  Of  course,  the 
manufacture  of  commercial  cars  must  show 
an  actual  profit,  but  in  the  calculation  of 
the  cost  of  production  the  fixed  charges 
of  the  plant  need  not  necessarily  be  entered 
against  the  car,  as  they  must  be  against 
the  regular  product. 

An  exaggerated  example  of  these  condi- 
tions is  furnished  by  electric  lighting  sta- 
tions. These  require  an  equipment  which 
is  utilized  equivalent  to  its  full  capacity  for 
only  about  two  hours  in  twenty-four.  Such 
a  large  equipment  is  necessary  in  order  to 
take  care  of  the  greatest  demand.  So  far 
as  the  equipment  is  concerned,  it  might 
well  be  worked  twenty-four  hours  a  day, 
in  which  case  the  pro  rata  fixed  charges 
would  be  greatly  reduced.  In  order  to  in- 
crease the  coefficient  of  utilization  of  the 
equipment,  current  for  power  (which  is 
required  during  the  day,  when  the  lights 
are  off)  is  furnished  for  as  low  as  one- 
quarter  the  cost  of  current  for  light  in 
some  instances.  This  is,  of  course,  a  line 
of  work  in  which  the  fixed  charges  are  rela- 
tively very  high. 

Aside  from  the  profits  which  are  to  be 
realized  by  the  manufacture  of  commercial 
automobiles  at  present,  there  are  two  dis- 
tinct reasons  why  pleasure  car  manufactur- 
ers ought  to  devote  attention  to  commer- 
cial vehicles  during  the  slack  season.  In 
the  first  place,  it  is  generally  conceded  that 
eventually  the  business  automobile  will  far 
exceed  the  pleasure  car  in  importance  as  an 
article  of  manufacture,  so  that  most  manu- 
facturers will  naturally  be  forced  to  take 
it  up  in  the  course  of  time,  and  those  who 
take  the  step  early  will  have  the  advantage. 
Secondly,  when  a  manufacturing  concern 
can  offer  its  employees  work  all  the  year 
round,  it  can  secure  more  competent  men, 
and  often  at  more  advantageous  terms. 
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Some  Recent  Patent  Deals. 

It  will  have  been  noticed  from  our  news 
columns  that  the  Association  of  Licensed 
Automobile  Manufacturers  have  recently 
acquired  title  to  a  number  of  early  patents, 
including  the  Dyer  change  gear  patents  and 
the  Mueller  and  Canfield  spark  plug  pat- 
ents. Of  these  the  Dyer  patents  are  strong- 
ly reminiscent  of  the  Selden  patent.  Dyer, 
like  Selden,  is  a  patent  lawyer,  and,  like 
Selden,  so  far  as  known,  has  never  made 
any  attempt  to  place  his  invention  on  the 
market,  although  there  have  been  opportu- 
nities innumerable  during  the  past  few 
years  to  exploit  practical  inventions  in  the 
automobile  line.  In  this  connection  we  can- 
not help  thinking  that  there  is  much  abuse 
of  the  patent  law  by  persons  familiar  with 
its  weaknesses.  The  patent  law  was  framed 
to  encourage  practical  invention  for  the 
benefit  of  the  public  and  to  insure  to  in- 
ventors the  fruits  of  their  labors.  It  ap- 
pears, however,  that  the  law  can  also  be 
made  effective  as  a  means  of  retarding  prac- 
tical invention.  In  the  early  stages  of  an 
industry  it  is  easy  for  those  familiar  with 
its  state  of  development  to  obtain  patents 
on  a  large  number  of  combinations  of  mech- 
anism without  regard  to  their  practicability. 
Owing  to  the  newness  of  the  art  broad 
claims  may  often  be  secured  that  will  cover 
combinations  which  the  inventor  never 
thought  of.  It  is  generally  a  laborious  and 
an  expensive  task  to  develop  an  invention 
to  a  practical  state,  so  this  is  preferably  left 
to  somebody  else,  and  when  the  other  party 
has  overcome  all  the  difficulties  and  achieved 
commercial  success,  he  is  held  up  with 
threats  of  an  infringement  suit  or  suit  is 
brought  against  him.  This  is  obviously  an 
abuse  of  the  spirit  of  the  patent  law. 

The  most  meritorious  of  the  inventions 
for  which  the  "Licensed"  Association  has 
acquired  title  is  undoubtedly  that  of  Can- 
field,  which  invention  covers  a  spark  plug 
with  a  recess  in  the  insulator  around  the 
plug  terminal  inside  the  cylinder.  At  the 
time  this  patent  was  applied  for  (1897)  the 
jump  spark  system  of  ignition  was  almost 
unknown  in  this  country.  The  object  of  the 
recess  is  to  prevent  the  fouling  of  the  in- 
sulator by  a  carbon  deposit.  Of  course  the 
so  called  "petticoating"  of  insulators,  to  in- 
crease the  length  of  the  leakage  path,  had 
been  practiced  in  electrical  work  long  be- 
fore that  time.  There  is,  however,  quite 
another  principle  involved  in  the  action  of 
the  recessed  spark  plug  insulator,- namely, 
that  as  no  combustible  mixture  reaches  the 


bottom  of  the  recess  no  soot  can  be  de- 
posited there,  and  this  principle  was  rec- 
ognized by  Canfield  and  is  enunciated  in  his 
second  claim.  Canfield  in  his  specifications 
also  mentions  that  he  has  found  certain 
proportions  of  the  recess  to  be  most  effect- 
ive, and  there  is  every  indication  that  his 
is  a  case  of  practical,  original  inventive 
work.  The  effectiveness  of  the  recess  is 
testified  to  by  the  large  number  of  plugs 
now  on  the  market  embodying  it.  It  is 
gratifying  to  note  that  recognition  is  thus 
given  to  an  early  meritorious  invention  in 
the  ignition  line,  and  that  the  inventor  has 
received  at  least  some  reward  for  his  labors. 


Surety  Companies'  Bonds  as  Secur- 
ity for  Bail. 

Probably  no  law  which  has  been  intro- 
duced in  any  State  Legislature  will  be  so 
welcomed  as  the  act  recently  passed  by 
both  houses  of  the  New  York  Legislature, 
providing  for  the  acceptance  of  a  surety 
company's  bond  instead  of  other  security 
upon  admitting  to  bail  an  autoist  who  is 
charged  with  violation  of  the  law.  This 
statute  will  enable  surety  companies  (upon 
complying  with  the  law)  to  execute  bonds 
in  blank,  which  may  be  sold  at  any  time  or 
place  within  or  without  the  State  to  those 
who  operate  motor  vehicles  within  the  State 
borders.  But  a  better  way  to  dispose  of 
these  bonds,  enabling  autoists  to  always 
have  them  ready  for  immediate  use,  would 
probably  be  to  give  to  the  holder  authority 
under  power  of  attorney  to  execute  the 
bond  on  behalf  of  the  surety  company,  thus 
making  the  holder  the  agent  of  the  com- 
pany for  that  particular  purpose.  Or  bonds 
could  be  procured  by  the  various  clubs  and 
sold  to  the  members,  but  tlie  former  would 
seem  to  be  the  more  practicable. 

Every  State  in  the  Union  should  have  a 
law  similar  to  the  one  referred  to,  which 
is  now  in  the  hands  of  the  Governor.  To 
such  a  law  there  could  be  no  possible  ob- 
jection by  anti-automobile  influences.  The 
State  is  sufficiently  protected  where  the 
company  has  complied  with  the  law,  and 
the  surety  company  is  likewise  amply  pro- 
tected in  issuing  bonds  to  automobilists, 
who  constitute,  as  a  general  rule,  men  of 
good  financial  standing. 


The    A.   C.   A.   Fuel    Efficiency 
Contest. 

After  a  prolonged  period  of  idleness,  so 
far  as  the  organization  of  competitive  events 
is  concerned,  the  Automobile  Club  of  Amer- 


ica announces  a  series  of  practical  trials 
to  be  held  during  the  coming  summer,  starl- 
ing off  with  a  fuel  efficiency  test  in  May. 
Just  now  the  thoughts  of  automobile  men 
appear  to  be  centring  about  such  subjects 
as  the  possibility  of  a  fuel  famine,,  denatu- 
rized  alcohol,  fuel  economy  of  motors,  etc, 
and  a  test  of  this  kind  is  therefore  timely. 
There  is  still  a  good  deal  of  misinformation 
extant  in  connection  with  this  subject  of 
fuel  economy,  and  a  practical  competition, 
if  well  supported  by  the  industry,  cannot 
fail  to  have  an  educating  influence  in  this 
respect.  It  is  generally  admitted  that  fuel 
efficiency  increases  with  the  size  of  cylinder, 
so  that  a  single  cylinder  engine  consimies 
less  gasoline  per  horse  power  hour  than  a 
double  cylinder  of  the  same  horse  power;  a 
double  cylinder  less  than  a  four  cylinder, 
and  so  on.  The  argument  of  increased 
fuel  consumption  has  evidently  been  em- 
ployed by  salesmen  against  the  four  cylin- 
der car,  to  judge  from  a  recent  experience 
of  ours,  when  a  gentleman  investigating 
commercial  vehicles  was  found  predisposed 
against  four  cylinder  machines  on  account 
of  their  "high  fuel  consumption,"  though 
he  believed  that  none  of  the  two  cylinder 
vehicles  was  powerful  enough  for  his  pur- 
pose. He  seemed  to  be  under  the  impres- 
sion that  the  fuel  consumption  was  propor- 
tional to  the  number  of  cylinders,  as  he 
mentioned  that  in  his  opinion  the  disad- 
vantage could  be  overcome  if  two  of  the 
cylinders  could  be  cut  out  when  their 
power  was  not  needed. 

There  are  essentially  two  possible  base^ 
of  competition  in  a  fuel  economy  contest, 
viz.,  least  fuel  consumption  per  unit  ot 
gross  weight  moved,  and  least  fuel  con- 
sumption per  unit  of  useful  load  carried. 
Of  these  we  consider  the  former  the  pref- 
erable one,  as  it  takes  account  of  the  actual 
economy  of  the  power  plant,  while  the  lat- 
ter introduces  questions  of  the  proper  re- 
lation of  vehicle  weight  to  load,  and  would 
encourage  overloading  the  vehicles.  If  the 
former  basis  is  adopted  the  best  plan  would 
obviously  be  to  weigh  each  car  with  its 
passengers  just  before  the  start,  and  then 
measure  it  out  a  quantity  of  fuel  in  propor- 
tion to  its  weight,  say  i  pint  per  100 
pounds.  The  car  which  went  the  farthest 
on  its  fuel  allowance  would  be  the  winner. 
From  an  engineering  standpoint  this  would 
be  much  more  rational  than  supplying  each 
car  with  the  same  quantity  of  fuel  and  de- 
claring the  one  that  went  the  farthest  the 
winner.  • 
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Comparative  Tests. 

It  often  happens  that  car  manufacturers 
wish  to  test  diflferent  motor  accessories,  such 
as  carburetors,  mufflers,  etc.,  in  order  to  de- 
termine their  comparative  merits.  Unfor- 
tunately, the  equipment  available  for  such 
purposes  is  not  always  the  best,  and  the 
method  employed  frequently  does  not  in- 
sure ver>-  reliable  results.  For  instance,  we 
have  been  present  at  tests  of  carburetors  in. 
which  the  method  of  procedure  was  as  fol- 
lows: The  carburetor  to  be  tested  was  con- 
nected to  tlie  test  engine  by  a  pipe,  and  the 
engine  was  started  up  on  "small  throttle," 
a  rather  crude  Prony  brake,  with  its  arm 
resting  on  a  balance  scale,  being  applied  to 
the  engine  flywheel.  A  certain  weight  was 
placed  on.  the  scale,  and  while  one  man 
gradually  opened  the  throttle  and  adjusted 
the  gasoline,  the  other  adjusted  the  brake 
until  the  scale  balanced,  when  the  man  at 
the  throttle  would  quickly  take  the  speed 
of  the  motor  with  a  revolution  counter. 
After  a  number  of  tests  with  different 
weights  had  thus  been  made,  and  the  maxi- 
mum power  obtainable  had  apparently  been 
found,  another  carburetor  was  substituted 
and  the  same  procedure  was  repeated. 

Now,  it  is  obvious  that  this  method  is 
not  only  tedious,  but  is  also  more  or  less 
inaccurate,  on  account  of  the  time  elapsing 
between  the  tests  of  the  separate  devices, 
and  the  possibility  of  changes  in  the  other 
conditions  aflfecting  the  power  of  the  engine, 
such  as  atmospheric  conditions.  If  a  very 
accurate  comparison  is  desired,  it  is  essen- 
tial that  the  time  intervening  between  the 
tests  of  the  different  devices  be  as  short  as 
possible,  and  that  the  engine  be  not  stopped 
in  changing  from  one  device  to  another.  In 
testing  carburetors  or  mufflers  this  can 
easily  be  accomplished  by  conjiecting  the 
two  devices  to  be  compared  to  a  threeway 
valve,  so  that  the  change  from  one  to  the 
other  can  be  made  instantly,  and  if  the 
power  of  the  motor  is  absorbed  by  an  elec- 
tric generator  provided  with  suitable  instru- 
ments, the  effect  on  the  engine  of  the  change 
from  one  device  to  the  other  can  immediate- 
ly be  observ^ed.  Waste  of  time  and  errors 
due  to  miscalculation,  etc.,  are  avoided.  It 
is  quite  possible  to  make  a  large  number  of 
tests  to  compare  the  different  devices  under 
the  most  varied  conditions. 


inal  automobile  tax  bill  introduced  into  the 
New  York  State  Senate  by  Senator 
L'Hommedieu.  The  original  enactment  has 
now  been  amended,  and  instead  of  the  tax 
being  levied  and  assessed  according  to  the 
horse  power  of  the  machine,  it  is  to  be  as- 
sessed according  to  the  weight.  "An  annual 
State  tax  of  $1  per  vehicle  and  an  addi- 
tional 50  cents  for  each  500  pounds  or  major 
fraction  thereof  in  weight  exceeding  500 
pounds"  is  now  sought  to  be  imposed  "upon 
every  motor  vehicle,  except  motor  cycles, 
owned  by  a  resident"  of  the  State. 

The  most  objectionable  part  of  the 
amended  statute  is  the  basis  of  computing 
the  tax,  which  is  founded  upon  weight.  The 
tax  sought  to  be  levied  by  this  enactment 
probably  is  meant  to  be  a  property  tax,  and 
it  is  supposed  that  the  weight  of  the  ma- 
chine must  have  some  relation  to  its  value, 
or  to  the  wear  and  tear  upon  the  roads, 
since  the  revenue  is  to  be  devoted  to  the 
improvement  of  highways.  Upon  the  latter 
theory  the  basis  of  assessment  would  seem 
to  be  more  reasonable,  but  does  the  weight 
constitute  a  reasonable  and  lawful  basis  of 
levying  a  tax  upon  automobiles?  This  is 
the  question  that  the  courts  will  ask  if  the 
proposed  act  should  be  contested. 

The  objection  to  the  original  law  of  mak- 
ing a  tax  a  lien  on  the  vehicle  exists  in  the 
amended  act.  By  this  provision  there  will 
arise  complications  in  titles  to  machines, 
and  no  end  of  diiflpulty  will  ensue.  Pro- 
hibiting the  operation  of  automobiles  upon 
which  taxes  have  not  been  paid  is  also  ob- 
jectionable, as  was  pointed  out  in  the  article 
referred  to,  since  it  makes  the  intended 
property  tax  a  privilege  tax.     Then,  again, 


the  tax  may  be  easily  avoided,  since  the 
law  provides  for  assessing  resident  owners, 
and  does  not  contain  any  provision  pre- 
venting an  evasion  of  the  law. 

Although  an  act  taxing  automobiles  dnd 
appropriating  the  revenue  to  the  improve- 
ment of  highways  is  favored  by  automo- 
bilists,  nevertheless,  an  appropriate  law 
should  be  framed,  if  motor  vehicles  are  to 
be  taxed.  The  amended  act  of  the  State  of 
New  York  is  no  better  than  the  original 
with  respect  to  the  objectionable  features 
pointed  out. 

Automobiling  in  Porto  Rico. 

By  E.  p.  Hodges. 
The  articles  in  The  Horseless  Age  about 
a  year  ago,  relating  to  the  prevailing  condi- 
tions in  Porto  Rico  affecting  the  use  of 
automobiles,  have  evidently  borne  fruit; 
for,  while  at  that  time  there  were  only 
three  cars  on  the  island — one  an  air  cooled 
touring  car,  and  the  other  two  single  cyl- 
inder water  cooled  runabouts,  which  had 
difficulty  in  surmounting  the  long  and  dan- 
gerous grades  between  Caguas  and  Aibo- 
nito  Pas — today  Porto  Rico  boasts  of  no 
less  than  twenty-six  cars  of  all  sizes,  with 
half  a  dozen  more  soon  to  arrive.  Most 
of  these  cars  are  used  as  pleasure  vehicles, 
but  exception  must  be  made  of  those  em- 
ployed in  the  American  railroad  service  be- 
tween Camuy  and  Aguadilla,  a  distance  of 
about  22  miles,  and  those  in  a  sporadic 
service  between  Rio  Piedras  (a  suburb  of 
San  Juan)  and  Carolina,  a  distance  of  only 
6  mifes  over  an  excellent  and  level  road. 
The  railroad  service  is  furnished  by  tour- 
ing cars  of  the  air  cooled  type,  and  the  air 
cooling  feature  is  found  quite  satisfactory, 
though  somewhat  expensive  in  the  matter 
of  cylinder  oil,  which,  like  gasoline,  may 
be   obtained    in    Porto   Rico    in    unlimited 


Amended  New  York  Tax  Bill. 

In  our  issue  of  March  14  appeared  an 
article  on  "Taxing  Automobiles,"  in  which 
the  writer  discussed  and  criticised  the  orig- 


PuBLic  Service  Automobile  Starting  Out  for  Caguas. 
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On  the  Military  Road,  2,300  Feet  Above  Sea  Level. 


quantities  at  a  few  cents  advance  over  the 
New  York  prices. 

The  cars  at  present  in  use  in  Porto  Rico, 
with  one  exception,  are  all  of  American 
make.  Among  the  motorists  of  the  island 
are  Beekman  Winthrop,  Governor;  Robert 
Frazier,  his  private  secretary,  and  Terrence 
Hamill,  chief  of  the  island  police.  Many 
of  the  cars  are  kept  in  repair  by  the  chauf- 
feur and  chief  mechanic  of  the  Governor's 
garage,  and  the  demand  for  repair  facili- 
ties has  recently  been  increasing  at  such  a 
rate  that  it  is  planned  to  shortly  open  a 
general  automobile  repair  shop  in  San 
Juan,  which  will  contain  several  lathes,  a 
drill  press,  milling  machine,  etc.  At  present 
the   mechanical    repairs   are   done   in   local 


Spanish  shops,  the  equipment  and  facilities 
of  which  are  inadequate. 

Seven  Belgian  10  ton  trucks  will  shortly 
arrive,  and  be  put  into  commission  about 
February  i  between  San  Juan  and  Ponce, 
a  distance  of  83  miles  over  the  excellent 
but  mountainous  military  read.  These 
seven  trucks  will  soon  afterward  be  aug- 
mented by  half  a  dozen  more  of  equal 
horse  power  (70),  and  not  only  the 
Caguas-San  Juan  route,  but  all  feasible 
roads  will  carry  these  successors  of  the 
present  ox  carts,  which  are  satisfactory 
as  to  cost  of  moving  freight  but  quite  the 
contrary  when  it  comes  to  the  time  occu- 
pied in  transportation.  Every  effort  has 
been  made  to  secure  an  exclusive  permit  to 


handle  freight  between  these  more  impor- 
tant points,  but  to  no  purpose,  asi  it  is 
plainly  apparent  that  such  a  decision  on 
the  part  of  the  authorities  would  work  a 
hardship  upon  the  poor  ox  teamsters  who 
are  dependent  upon  this  employment  for 
their  daily  bread. 

The  consensus  of  opinion  regarding  the 
tire  question  as  gathered  by  the  writer 
from  the  various  owners  of  the  cars  in 
Porto  Rico  points  to  the  fact  that  there  is 
no  satisfactory  tire  yet  on  the  market 
which  will  not  go  to  pieces  before  3.000 
miles  have  been  run  on  it.  To  begin  with. 
the  damp  and  tropical  climate,  together 
with  the  constant  chemical  action  of  the  in- 
tense sun  rays,  works  havoc  with  the  rub- 
ber fabrics  used  in  these  productions,  and 
if  we  add  to  this  the  destructive  grinding 
action  of  the  flinty  projections  on  the 
smoothly  rolled  roads  and  the  abrasive  ac- 
tion between  the  inner  and  outer  tubes,  we 
can  readily  understand  that  the  question  of 
expense  enters  seriously  into  at  least  the 
mercantile  enterprises  prospective  and  un- 
der way  today.  All  first  class  makes  of 
solid  and  semi-solid  tires  have  been  given 
fair  trial,  with  the  result  that  in  both  cases 
the  material  or  fabric  soon  shows  deterio- 
ration. The  solid  tires,  while  lasting  longer 
than  their  more  resilient  c6mpetitors,  have 
caused  some  serious  breaks  in  axles  and 
disalignments  in  cylinders,  so  much  so  that 
if  we  choose  between  tire  expense  and  ma- 
chinery expense  the  race  is  neither  to  the 
one  nor  to  the  other.  Leather  treads  soon 
heat  the  rubber  and  wear  through  almost 
as  soon  as  the  main  tread  of  rubber.  The 
climate,  too,  deteriorates  the  leaf  springs, 
which  in  some  cars  here  show  a  drop  of 
about  an  inch  after  running  about  6,000 
miles. 

The  photographs  herewith  are  of  the 
larger  cars  used  mostly  by  Americans,  al- 
though quite  a  number  of  Porto  Ricans 
drive  their  cars  with  consummate  skill.  I 
firmly  believe  that  within  six  months  the 
number  of  automobiles  on  this  island  will 
be  more  than  dou'bled.  The  climate  is  fine 
all  the  year,  and  the  extensive  system  of 
good  roads  offers  an  unending  field  for  en- 
joyment. 


A  Pleasure  Vehicle  of  Native  Construction. 


Persian  Motor  Omnibus  Line. 

The  Frankfort  Gasctte  states,  on  Rus- 
sian authority,  that  a  regular  motor  service 
has  been  established  between  Enzeli  on  the 
Caspian  Sea  and  Teheran,  the  capital  of 
Persia,  along  a  highway  constructed  by 
Russian  engineers.  Although  the  enterprise 
is  Russian  and  is  said  to  have  been  car- 
ried out  at  the  instance  of  certain  highly 
placed  Russian  personages,  the  initiative  in 
the  matter  is  reported  to  have  been  taken 
by  the  Shah  in  giving  a  twenty  year  con- 
cession for  a  motor  service  between  the  two 
places  mentioned  to  Murtaza  Kuli  Khan, 
his  brother-in-law,  who  studied  mechanical 
engineering  in  Germany  and  is  a  friend  of 
Russia. 
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WINTEtt  EXPEMENCES. 

Winter  Experiences  and  Observa- 
tions. 

By  Blank.  M.  D. 

Automobiling  is  the  beau  ideal  of  sum- 
mer sports.  It  is  as  surely  the  boreal  of 
winter  ones.  But  cold  is  not  always  un- 
pleasant, nor  is  sport  the  sole  function  of 
the  motor  car.  Eighty  per  cent,  of  my 
mileage  is  for  business,  pure  and  simple. 
That  is  why  my  cars  have  had  to  run  30 
miles  a  day,  at  the  least,  through  five  sea- 
sons of  slush  and  mud,  of  ice  and  rutted 
roads,  of  soft  snow  and  occasional  drifts. 
Winter  riding  is  a  necessity  with  me,  often 
2  pleasure,  and  a  hardship  only  under  con- 
ditions which  would  be  equally  potent  in 
summer. 

The  success  of  cold  weather  motoring  is 
very  largely  a  matter  of  personal  comfort. 
Work  the  car  never  so  sweetly,  if  one  is 
cold  one  is  not  happy,  and  trouble  at  such  a 
time  does  not  help  one's  eternal  welfare. 
Here  on  Long  Island  we  seldom  reach  ex- 
tremes of  temperature.  Occasionally  zero 
«^hows  itself,  but  more  often  30.  But  hu- 
midity is  always  high,  and  30  is  harder  to 
stand  under  such  conditions  than  a  dry 
zero.  Without  a  top  a  motor  car  is  worse 
than  an  open  trolley,  summer  or  winter, 
and  demands  in  the  latter  season  all  the 
fur  and  wool  you  can  carry.  Even  then 
nose,  fingers  and  feet  suffer.  But  a  top 
closed  at  back  and  sides  makes  all  the  dif- 
ference in  the  world.  My  closed  buggy 
top.  entirely  open  in  front,  enables  me  to 
nde  in  bitter  weather  in  my  ordinary  cloth- 
ing and  a  cravenette  rain  coat.  The  air 
cushion  formed  in  and  by  the  top  is  as 
perfect  a  protection  from  cold  and  wind  as 
a  glass  front, .  and  much  easier  to  see 
through.  Of  course,  it  is  no  protection 
from  rain  or  snow.  When  facing  the  wind 
the  effect  of  this  cushion  in  my  car  extends 
ahead  of  the  enclosure  about  18  inches,  as 
I  have  determined  by  observing  the  be- 
havior of  cigar  smoke.  A  somewhat  less 
distance  when  "reaching,"  and  indefinitely 
when  "running  free."  Now  you  have  a 
glimpse  at  my  other  hobby.  This  makes 
a  lap  robe  a  matter  of  small  importance  with 
me,  though  it  is  very  handy  to  tuck  about 
the  radiator. 

Once  on  a  very  cold  day  this  winter  I 
put  on  the  rubber  storm  boot  (which  com- 
pletely closes  the  front  of  the  car)  to  the 
eye  level.  The  three  cylinders  of  my  motor 
are  under  the  seat  on  the  right  side.  The 
cushion  is  divided  in  the  centre.  The  car 
handles  from  either  side.  The  engine  is 
designed  to  run  hot,  only  valve  and  com- 
bustion chambers  being  jacketed.  So  I  left 
the  right  hand  cushion  at  home,  also  the 
right  heel  panel,  and  started  out  han- 
dling from  the  left  side.  In  less  than  a 
mile  I  removed  the  boot.  Again  a  mile 
and  I  unbuttoned  my  coat.  Then  my 
pretty  plan  being  dissolved  in  perspiration, 
T   went   back   home    for    the   cushion    and 


panel.  Was  roasted  out  Yet  pith  the 
cushion  on  (it  is  metal  lined)  the  heat  is 
not  noticeable,  even  in  summer.  So  with 
my  car  the  personal  comfort  question  takes 
care  of  itself.  Given  an  enclosed  top  and 
I  see  no  reason  why,  with  a  little  expend- 
iture of  brains  and  money,  any  car  may  not 
be  comfortable.  In  the  very  best  cars  about 
30  per  cent,  of  the  heat  furnished  by  the 
fuel  burned  gives  you  the  enormous  horse 
power  you  brag  about  at  the  club.  Most 
of  the  remaining  70  goes  into  the  cooling 
water  and  the  exhaust,  and  is  available  for 
heating  purposes.  Considerations  of  bodily 
ease  need  in  no  way  deter  the  coldest 
blooded  from  running  365  days  in  the  year. 

TRACTION. 

Road  conditions  must  be  met  by  car  de- 
sign. My  drivers  are  36  inches  in  diameter, 
and  carry  three-quarters  of  the  car's  weight. 
I  have  one  b.  h.  p.  (honest)  for  every  70 
pounds,  all  on,  including  myself.  My  tires 
are  y/2  inch,  with  small  cross  corrugations. 
I  have  never  used  rope,  chain,  nor  any 
other  anti-skid  or  traction  device.  So  far 
as  traction  is  concerned,  I've  had  no  trou- 
ble, except  when  the  car  has  rested  some 
time  in  deep  snow.  Then  starting  forward 
generally  results  in  one  wheel  slipping 
round  and  round,  and  no  progress.  Lock- 
ing the  differential,  putting  the  lap  robe 
under  the  slipping  wheel  or  pushing  are  re- 
liable but  inconvenient  cures.  The  easiest 
way  out  of  the  difficulty  is  not  to  start  for- 
ward, but  back  for  a  foot  or  so  in  your 
tracks.  Then  go  ahead,  and  there  will  sel- 
dom be  any  trouble.  Skidding  bothers  me 
very  little.  Even  on  wet  asphalt  my  car 
will  stand  sudden  and  violent  brake  appli- 
cation without  misbehaving.  I  seldom  try 
it,  however.  But  on  macadam  which  has 
been  frozen  and  has  thawed  out  about  half 
an  inch,  my  experience  teaches  me  to  drive 
with  extreme  caution.  I  think  this  is  the 
worst  possible  road  condition  for  any  car. 
If,  however,  you  are  forced  to  the  side,  and 
find  one  wheel  on  wet  ice  and  the  other  in 
the  slime,  then,  indeed,  you  have  attained 
the  impossible  and  found  a  condition  that  is 
worse  yet.  An  intelligent  car  can  manage 
it  just  the  same,  if  given  its  time.  Well 
packed  snow  or  dry  ice  is  as  easy  as  the 
same  road  in  warm  weather.  Soft  snow 
demands  very  careful  steering. 

TIRES. 

Tires  naturally  follow  traction.  In  my 
opinion  they  should  be  pumped  up  extra 
hard.  It  is  safe  to  do  so,  as  they  do  not 
heat  up  the  same  as  in  summer.  The  car 
steers  easier  and  steadier,  and  traction  is 
improved.  I  do  not  know  whether  it  is 
easier  or  harder  to  puncture  such  a  tire. 
I've  heard  both  sides  maintained.  But  I  do 
know  that  on  winter  roads  nails  and  tacks 
are  covered  up  and  harmless,  or  uncovered 
and  particularly  deadly.  Wet  rubber  cuts 
very  easily.  When  a  rubber  workman 
wishes  to  cut  his  material  he  always  wets 
his  tool.  Hence  these  troublesome  wind 
bags  of  ours  should  get  extra  attention. 
Frequent  inspections  at  every  stop  and 
while  running  should  be  made.    It's  easy  to 


tell  that  a  front  tire  is  flat,  for  the  car  tends 
strongly  and  constantly  to  turn  to  the  flat 
side,  that  wheel  being  for  the  time  some 
inches  less  in  diameter.  But  one  may  rim 
a  long  time  on  a  flat  driver  and  not  know  it 
It  seems  foolish  to  advise  a  man  to  look  at 
the  bottom  of  his  wheel  to  see  if  his  tire  is 
all  right,  but  I  know  a  man  whose  rim  cut 
an  $80  shoe  into  an  utterly  hopeless  condi- 
tion because  when  examining  it  while  run- 
ning he  looked  only  at  the  top. 

By  inspecting  at  every  stop  I  have  been 
able  to  add  to  my  collection  of  penetrating 
possibilities  many  specimens  whose  inten- 
tions were  thus  happily  frustrated.  And  I 
always  squirt  a  little  rubber  cement  into  the 
hole.  Even  without  vulcanization  it  will 
keep  out  water,  and  water  in  the  fabric  is 
ruination.  This  is  an  equally  good  pro- 
cedure in  warm  weather.  I  think  that  a 
shoe  that  has  been  punctured  through  the 
fabric  should  go  back  to  the  manufacturer 
at  once,  if  it  is  possible.  I  always  pull  a 
string  through  the  punctures  when  I  send 
the  shoe  back.  I  do  not  know  whether  it 
helps  the  repair  man  any.  A  bill  for  such 
service  has  never  been  sent  to  me. 

Tires  sometimes  play  funny  tricks.  Sev- 
eral times  I  would  find  one  or  two,  or  even 
all  four,  flat  in  the  morning.  Examination 
revealed  no  punctures.  When  pumped  up 
they  seemed  all  right  Even  the  valves 
perfectly  tight.  After  several  such  experi- 
ences I  discovered  that  it  only  happened 
after  very  cold  nights.  This,  I  take  it,  con- 
tracts some  part  of  the  valve  so  that  it 
leaks.  When  pumping,  the  compressed  air 
heats  the  valve  to  tightness  again,  and,  of 
course,  while  running  there  is  no  trouble. 
I  think  this  is  the  explanation  of  the  trouble 
which  was  described  in  a  recent  issue  (Feb- 
ruary 21)  of  this  paper.  The  reason  Mr. 
Davis  can  find  no  leaks  when  his  tube  is 
blown  up  and  placed  under  water  is  that 
the  very  process  of  blowing  up  has  cured 
the  leak,  as  indicated  above.  Certainly  it 
must  be  some  generally  acting  cause,  or  it 
would  not  affect  five  tubes  at  once. 

EXPANSION   AND  CONTRACTION. 

Of  frame  and  running  gear  there  is  not 
much  to  say.  I  think,  however,  that  metal 
when  thoroughly  chilled  is  much  more  brit- 
tle than  normally.  Such  few  breaks  as  I 
have  experienced  have  always  come  in  bit- 
ter weather.  Nuts  loosen  up  in  the  inter- 
vening warm  spells,  and  must  have  atten- 
tion. This  I  believe  is  due  to  the  longitud- 
inal contraction  of  the  bolt  in  the  extreme 
cold.  This  compresses  the  parts  upon  which 
bolt  head  and  nut  engage.  In  the  subse- 
quent expansion  with  a  warm  spell  this 
compression  does  not  keep  pace  with  the 
bolt,  and  the  nut  is  left  free  to  back  off,  if 
not  cotter "  pinned.  Even  if  a  castellated 
nut  is  pinned  it  is  generally  possible  under 
t;hese  circumstances  to  turn  it  up  another 
slot,  and  that  one  slot  may  be  the  differ- 
ence between  rattle  and  quiet  Bolts  are 
sometimes  broken  by  this  contraction.  Only 
recently  an  acquaintance  of  mine  started  his 
single  cylinder  motor  after  a  bitter  cold 
snap,  and  the  first  explosion  drove  the  pis- 
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ton  rod  through  the  crank  case  and  caused 
a  few  similar  trifling  damages.  Examina- 
tion revealed  a  broken  bolt  in  the  crank  pin 
bearing.  Coincidence  perhaps.  But  that 
motor  was  running  perfectly  just  before 
the  cold  wave,  and  the  damage  was  done  on 
the  first  explosion  afterward. 

BODIES. 

Cold  weather  makes  one  important  differ- 
ence to  bodies.  Their  paint  and  varnish 
suffer  to  a  very  great  degree  if  water  (es- 
pecially if  it  is  muddy)  is  allowed  to  freeze 
upon  them.  This  is  not  always  prevent- 
able, even  by  prompt  cleaning,  but  is  en- 
tirely so  if  the  body  is  gone  over  once  in 
a  while  with  waste  dampened  with  kerosene. 
Oil  does  not  in  my  experience  harm  the 
varnish,  and  some  elbow  grease  will  remove 
it  before  the  summer's  dust  causes  it  to 
become  a  nuisance. 

LAMPS. 

My  oil  lamps  work  just  as  well  in  cold 
weather  as  in  summer,  and  need  no  extra 
care.  So  do  the  gas  lamps,  but  there  being 
so  much  more  heat  generated  in  them,  for 
the  sake  of  my  lens  mirrors,  I  take  pains 
to  leave  the  fronts  open  when  I  light  them 
and  raise  the  flames  slowly.  When  all  con- 
densed moisture  has  evaporated  it  is  safe 
to  close  them  and  give  them  a  full  head  of 
pressure.  My  generator  is  filled  with  a 
mixture  of  wood  alcohol  one  part,  water 
three  parts,  and  has  never  frozen.  In  sum- 
mer I  use  a  one  to  six  mixture  of  the  same 
ingredients.  It  works  better  than  plain 
water,  especially  in  non-clogging  of  burner 
tips.    Why,  I  do  not  know. 

Ignition  is  but  little  affected  by  reduced 
temperature.  In  make  and  break  mechan- 
isms those  parts  which  are  wholly  or  in 
part  spring  actuated  may  lag  through  stiff- 
ness of  lubricant.  This  may  cause  a  few 
missed  explosions  at  first,  but  the  trouble 
vanishes  as  the  motor  warms  up.  If  it  is  so 
bad  as  to  prevent  starting,  a  few  drops  of 
gasoline  will  set  things  right.  In  high  ten- 
sion systems  commutator  springs  may  be 
embarrassed  in  the  same  way.  Same  remedy. 

MOTOR    STARTING. 

Starting  the  motor  may  become  a  strenu- 
ous undertaking  from  other  causes.  I  use 
an  800  degree  fire  test  oil  in  my  cylinders 
and  crank  case  all  the  year  round.  On  cold 
mornings  it  is  like  vaseline  or  butter,  and  it 
is  all  I  want  to  do  to  move  the  pistons. 
These  and  the  main  bearings  I  loosen  up 
with  gasoline  delivered  from  an  ordinary 
squirt  can.  The  extreme  accessibility  of 
my  motor  makes  it  a  quick  and  easy  job. 
When  the  motor  is  free  I  expect  it  to  start 
on  the  first  or  second  compression.  It  gen- 
erally does,  and  on  the  magneto  at  that.  If 
not,  I  try  once  on  the  battery.  If,  as  very 
rarely  happens,  I  am  again  unsuccessful,  I 
insert  the  nozzle  of  my  gasoline  can  into  a 
spring  covered  hole  in  the  inlet  pipe  and 
inject  a  few  drops.  Then,  off  she  goes. 
After  this  seance,  which,  all  told,  may  last 
five  minutes,  I  expect  the  motor  to  start  on 
the   first   or   second   compression    all    day. 


even  if  standing  idle  two  or  three  hours. 
My  expectation  is  justified.  I  can't  say  as 
much  for  some  air  coolers  which  I  have 
frequent  opportunity  to  observe.  Air  cooled 
motors  seem  to  cool  down  to  zero  in  ten 
minutes'  idleness  in  cold  weather.  Then 
they  are  balky.  I  may  be  mistaken,  and  if 
so  I  hope  to  be  corrected;  but  I've  seen  it 
take  an  hour  to  start  a  motor  which  had 
been  idle  but  fifteen  minutes.  The  batteries 
were  O.  K.,  and  it  ran  all  right  after  the 
first  few  explosions.  The  job  was  to  get 
those  explosions. 

My  carburetor  is  jacketed  and  heated  by 
a  by-pass  from  the  exhaust.  Practically  it 
works  at  a  nearly  even  temperature  winter 
and  summer.  If  the  air  is  very  cold  and 
wet  it  does  not  vaporize  all  the  gasoline, 
and  some,  in  liquid  form,  remains  in  the 
inlet  pipe.  This  is  noticeable  in  no  way 
until  the  car  strikes  some  considerable 
grade,  when  No.  i  cylinder,  which  is  near- 
est the  carburetor,  misses  for  several  revo- 
lutions and  black  smoke  comes  from  the 
muffler.  As  the  front  of  the  car  rises  to  the 
grade  the  gasoline  in  the  inlet  pipe  runs 
back  to  the  mixing  chamber,  and  the  ex- 
cessively rich  mixture  resulting  is  not  at- 
tenuated in  the  inlet  pipe  enough  to  ignite 
until  it  passes  the  first  cylinder.  This  is  a 
curiosity  rather  than  a  trouble.  All  in  all, 
I  don't  know  that  I've  got  a  carburetor.  I 
couldn't  say  as  much  for  my  first. 

LUBRICATION. 

To  my  mind  the  most  important  thing  to 
be  considered  in  cold  weather  running  is 
lubrication.  The  design  of  this  system  in 
the  car's  economy  makes  all  the  difference 
between  success  and  failure.  In  my  car 
each  cylinder  has  its  own  pressure  cup,  the 
pressure  coming  from  the  exhaust,  which  is 
led  from  the  cylinder  itself  through  the 
base  of  the  cup  to  the  top.  There  are  no 
valves  but  the  piston  itself.  These  cups  are 
but  an  inch  or  so  from  the  motor,  and,  like 
it,  run  hot.  There  is  practically  no  tubing. 
The  action  is  automatic  and  positive,  and 
can  be  accurately  regulated.  It  is  depend- 
able. The  oil  reaches  the  piston  during  its 
stroke  up  and  down,  and  for  part  of  the  up 
stroke  is  squirted  into  the  channel  of  the 
piston  rod,  whence  it  is  rocked  through  oil 
holes  to  the  wrist  and  crank  pin.  From 
these  three  sources  it  goes  to  maintain  the 
level  in  the  crank  case,  where  it  is  splashed 
into  channels  through  which  it  runs  to 
spouts  from  which  it  drops  upon  the  main 
and  cam  shaft  bearings  and  two  to  one 
gears.  Under  these  latter  is  a  standpipe 
which  takes  care  of  a  possible  excess.  This 
system  needs  attention  only  in  regard  to  the 
supply  in  the  cups,  and  works  when  the 
engine  does,  without  regard  to  outside  tem- 
perature. The  rest  of  the  car  is  lubricated 
with  graphite  and  grease,  and  needs  as 
much  and  no  more  care  in  warm  as  in  cold 
weather.  Unless  such  a  system  is  yours,  I 
know  of  just  one  way  you  can  avoid  in- 
convenience and  disaster:  keep  your  bam 
warm.  I'd  do  it  anyhow,  if  I  could.  It's  a 
cure  for  many  ills  besides  those  of  lu"brica- 
tion.    Lighter  oils  than  one  uses  in  summer 


help  in  one  way,  but  must  be  used  with 
greater  liberality.  Expense  and  a  dirty  car 
are  the  result.  The  question  of  winter 
lubrication  is  bigger  than  the  cooling  prob- 
lem, and,  with  the  growing  use  of  the  car 
in  winter,  it  must  receive  more  atten- 
tion from  the  designers.  I  know  of  several 
excellent  cars  which  cannot  go  on  the  road 
in  cold  weather,  though  their  lubricating 
systems  leave  nothing  to  be  desired  in 
warm.  Long  piping  is  the  main  reasoa 
Tubes  of  too  small  lumen  is  another.  To 
run,  a  car  must  be  oiled.  It's  hard  to  over- 
do and  easy  to  underdo  it.  Too  much 
means  waste  and  dirt,  but  too  little  mean* 
disaster. 

COOLING. 

Finally,  the  cooling  system.  I've  said  all 
I  have  to  say  about  air  cooling.  It's  good 
in  summer,  but  too  good  in  winter.  I  pre- 
fer water.  I  have  had  no  experience  with 
anti-freeze  mixtures.  My  cars  can  be 
drained  to  the  last  drop.  If  yours  cannot,  I 
should  advise  redesigning  imtil  they  can. 
It  is  a  good  feature  in  any  weather.  It 
means  a  free,  easy  circulation  and  no  air 
pockets.  Water  is  cheap,  and  it  is  easy  to 
handle  a  hose.  If  by  good  luck  you  arc 
able  to  attach  the  other  end  of  that  hose  to 
a  hot  water  faucet,  almost  all  the  trouble* 
of  cold  weather  motoring  fade  away  like 
mist.  In  my  car  there  is  but  one  point  in 
the  circulation  where  freezing  is  likely  to 
occur  in  under  three  hours'  standing.  This 
is  the  one  point  where  the  piping  is  below 
the  sills.  Only  once  has  this  frozen  so  the 
water  would  not  circulate.  I  have  slipped 
a  small  rubber  tube  over  the  drain  cock  of 
the  pump,  in  order  to  lead  the  water  clear 
of  the  frame.  Starting  the  motor  and  di- 
recting a  stream  from  this  tube  upon  the 
spot  thawed  it  at  once. 

As  I  described  in  the  "Doctors'  Num- 
ber," the  circulation  of  this  car  is  double 
Thermo-siphon  from  tank  to  jackets  to 
tank.  Forced  from  tank  to  pump  to  radiator 
to  tank.  The  maker,  who  is  proud  of  the  win- 
ter ability  of  his  car,  advises  the  removal  of 
pump,  piping  and  radiator  in  winter,  so 
dispensing  with  the  secondary  circulation 
and  relying  on  the  primary  alone.  Now,  I 
thought  I  knew  more  than  this  man  who 
assisted  at  the  birth  of  the  modern  automo- 
bile, and  this  piece  of  foolishness  on  my 
part  led  to  an  experience  which  I  would 
have  declared  impossible  had  I  not  had  per- 
sonal knowledge  of  it. 

I  had  a  small  operation  to  perform  at  an 
old  Revolutionary  road  house  on  the  wa- 
ter's edge  some  9  or  10  miles  to  the  south 
of  us.  For  6  or  8  miles  the  road  runs  in  a 
general  north  and  south  line  over  salt 
meadows.  A  good  macadam  road  bed.  It 
was  one  of  the  two  days  this  winter  when 
our  thermometers  have  touched  zero,  and 
the  wind  was  high  and  from  the  north.  1 
put  the  machine  under  the  hotel  shed  and 
covered  the  radiator  with  a  horse  blanket 
Was  in  the  house  about  an  hour.  When 
starting  for  home  I  was  very  careful,  owing 
to  the  extreme  cold.  I  opened  all  drain 
cocks.    They  all  bled.     I  started  the  motor 
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on  the  first  compression.  The  radiator  grew 
warm  all  over  at  once.  Everything  O.  K., 
I  made  a  quick,  comfortable  trip  over  the 
meadows,  exposed  to  the  full  force  of  the 
strong  north  wind.  Reached  home,  alighted, 
took  my  usual  tour  of  inspection,  placed 
my  bare  hand  on  the  radiator,  on  top  where 
it  should  be  hottest.  It  was  stone  cold. 
Investigation  showed  it  was  frozen  solid. 
I  harried  to  a  public  garage  which  is  warm, 
turned  a  stream  of  cold  water  on  the  ra- 
diator, and  soon  discovered  damages  to 
the  extent  of  but  one  small  leak.  Pump 
and  everything  else  in  apple  pie  order.  I 
follow  the  maker's  advice  now.  A  tank  of 
water  diminishes  a  third  in  one  da/s  run- 
ning. On  very  cold  days  it  does  not  boil  at 
all 

This  was  all  true  of  my  first  car,  which 
had  natural  circulation  and  could  be 
drained  perfectly.  But  the  lubrication  gave 
roe  trouble.  The  engine  was  oiled  by  splash, 
and  it  worked  all  right  if  there  was  oil 
enough,  but  the  pump,  which  was  satisfac- 
tor>'  enough  in  warm  weather,  would  not 
work  at  all  in  cold,  and  every  15  or  20 
miles  I  had  to  stop  and  squirt  oil  into  the 
crank  case  with  a  gun. 

CONCLUSIONS. 

Such  are  the  results  of  my  experience. 
I  think  that  winter  work  is  harder  on  the 
car  than  summer.  But  if  .you  want  to  nm 
in  cold  weather  do  so,  and  get  the  fun  out 
of  it  to  pay  for  the  slightly  increased  effort. 
I  have  to  run,  and  I  expect  my  car  to  give 
as  good  service  as  in  summer,  and  am  will- 
ing to  pay  the  price.  As  a  matter  of  fact, 
I  think  that  unless  a  car  is  ideally  housed, 
it  deteriorates  less  while  in  winter  commis- 
sion than  if  idle. 

No  one  is  more  fond  of  fussing  about  an 
automobile  than  I.  But  I  confess  working 
over  it  in   a   cold  bam   goes   against  the 


grain.  All  cars  need  attention  all  the  time, 
and  even  to  the  enthusiast  there  comes  a 
temptation  to  slight  it  in  the  winter. 

As  compared  with  horses,  the  winter  car 
is  a  success.  I've  been  towed  (not  this 
winter),  but  never  on  accoimt  of  road  con- 
ditions, and  once  I  towed  a  team  and  truck 
up  an  asphalt  hill  slippery  with  sleet.  On 
the  other  hand,  I've  had  to  shovel  through 
drifts  those  same  horses  would  have  hardly 
noticed. 


The    Items   of   Cost   and   Con- 
venience. 

By  Dr.  C.  E  Ferguson. 

1  have  used  my  auto  every  day  not  only 
this  winter,  but  every  winter  since  I 
started  to  use  the  horseless  carriage,  I 
am  now   wearing  out  my   second  car,    a 

,  which  is  notoriously  expensive  on 

account  of  its  inaccessibility.  As  an  ex- 
ample, I  had  a  stud  worth  75  cents  put  in 
last  month,  and  the  time  amounted  to  $13, 
making  $1375  all  told. 

For  the  last  three  years  I  have  kept  an 
accurate  account  of  expense  and  distance 
covered.  I  keep  the  car  in  a  shed  at  the 
rear  of  my  lot,  so  do  not  have  to  pay  for 
storage,  and  am  able  to  use  my  car  at  all 
times  of  the  night  And  it  is  very  con- 
venient at  2  or  3  a.  m.,  when  you  have 
a  mile  or  so  to  go.  I  can  cover  the  ground 
in  about  one-third  the  time  I  could  with  a 
horse,  judging  from  experience.  I  there- 
fore have  a  great  deal  more  time  in  which 
to  read,  or  rest,  etc.  I  also  find  that,  as  I 
am  consequently  in  my  office  more  hours 
in  the  day,  I  get  and  can  attend  to  a  great 
many  more  emergency  cases  than  I  could 
if  using  a  horse. 

As  regards  cost,  I  will  append  a  table, 
showing  the  cost  for  one  year  when  the 
car  was  new,  and  the  cost  with  the  same 


care  after  two  years'  use.  Also  a  table  of 
costs  with  a  later  model  of  the  same  make. 
I  travel  about  6,500  miles  each  year;  not 
by  guesswork  but  by  odometer. 

Under  the  head  repairs  is  included 
everything,  such  as  oil  cans,  tools,  bolts, 
side  curtains,  spark  plugs,  etc.  Also  clean- 
ing, painting  and  varnishing.  My  car  is 
always  kept  in  the  best  of  condition.  In 
fact  my  old  car  ran  better  the  day  I  sold 
it  than  when  I  bought  it.  Will  here  append 
a  table  showing  total  running  expense  for 
each  year  since  1900: 

1901    $175.50 

1902 222.00 

1903    211.25 

1904    173.00 

1905   191.95 

As    regards    use    in    cold    weather    no 

trouble  will  be  experienced  if  a  solution  of 
calcium  chloride  is  used  for  cooling  pur- 
poses. If  the  chemically  pure  chloride  is 
used  very  little  rusting  results.  The  oil 
cup  or  tank  should  be  filled  each  day 
with  just  enough  oil  to  last  for  that  day. 
And  the  oil  should  be  heated  before  filling 
the  cup  if  the  car  is  kept  in  a  cold  place. 
By  heating  the  oil  it  will  flow  correctly 
until  the  engine  gets  warm. 


In  London  a  motor  omnibus  driver  was  re- 
cently fined  10  shillings  for  driving  at  16  miles 
per  hour.  The  defense  presented  testimony 
that  the  motors  were  fitted  with  governors 
making  it  impossible  to  go  at  more  than 
12  miles  per  hour,  but  a  public  carriage 
office  inspector  said  that  eight  out  of  nine 
buses  inspected  were  fitted  with  mechan- 
ical contrivances  which  counteracted  the 
governors  (accelerators?).  It  was  also 
shown  that  the  governors  could  be  tam- 
pered with,  as  a  notice  was  posted  at  the 
omnibus  company's  works  threatening  dis- 
missal to  any  driver  who  did  it. 


Year  1900-1901.  New  Car,  1900  Model.  Car  Two  Months  Old. 

Jan.             Feb.  Mar.  April  May  June  July  Aug.  Sept.  Oct.  Nov.            Dec. 

Gasoline    $300       $3.50  $3.00  $2.00  $4.00  $550  $4-50  $2.50  $5.00  $3.50  $350        $400 

Tires    2.00  5.00         i.oo  2.00  8.00  10.00  i.oo  i.oo          4.00 

Repairs     2.25          5.50  2.00  6.00  6.00  17.25  7.50  10.00  20.00  8.50         3.00 

Batteries    i.oo          2.00         i.oo  2.00  2.00          .... 

Totals    $5.25      $12.00  $10.00  $10.00  $11.00  $24.75  $21.00  $22.50  $26.00  $14.00  $6.50 

Same  Car.  1903. 

Gasoline    $3.00       $3.00  $3.50  $500  $4.00  $2.50  $6.00  $4.50  $4.00  $2.00  $8.00 

Tires    4.00         5.00  5.00  i.oo  i.oo  i.oo  15.00  3.50  12.50  3.00         

Repairs    5.00         3.00  7.00  9.00  11.00  14.00  ..  9.00  6.50  12.00  19.50 

Batteries    i.oo         2.00         2.00  .....  2.00  

Totals    $13.00     $11.00  $15.50  $17.00  $16.00  $17.50  $23.00  $17.00  $25.00  $17.00  $27.50 

Total  cost  year  1901,  $17550 
Total  cost,  1903,  $211.25. 

New  Car,  1904  Model. 

Jan.            Feb.  Mar.  April.  May.  June,  July.  Aug,  Sept.  Oct.  Nov. 

Gasoline    ^.50        $300  $2.00  $3.00  $8.50  $3.00  $3.50  $4.00  $6.50  $5.00  $6.00 

Tires    12.00         13.50         3.00  1.00/  2.00 

Repairs    23.00        10.25  15.00  13.00  2.25  1.25  13.25  5.25  10.50  2.00  .75 

Batteries    i.oo         i.oo  2.00  i.oo  

Totals    $29.50      $13.25  $18.00  $28.00  $11.75  $17.75  $16.75  $12.25  $19.00  $8.00  $9.75       $19.00 

Total  for  year  1904,  $173. 
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NEWVEHICLESANPPaBTS. 

The   Northern   1906  Four  Cylinder 
Touring  Car. 

The  Northern  Motor  Car  Company,  of 
Detroit,  have  this  year  added  a  four  cylin- 
der car  to  their  line,  which  heretofore  con- 
sisted of  a  single  cylinder  runabout  and  a 
double  opposed  cylinder  touring  car.  The 
new  four  cylinder  car  is  of  quite  original 
design,  its  most  striking  features  being  the 
following:  The  service  brakes  and  clutch 
are  operated  by  compressed  air;  all  four 
cylinders  and  the  upper  half  of  the  crank 
chamber  are  a  single  casting;  there  are  no 
side  control  levers;  the  motor  is  started  by 
a  ratchet  lever  with  an  automatic  spark  re- 
tarding contrivance ;  the  enclosed  cam  gears 
are  used  as  a  circulating  pump. 

The  chief  specifications  of  the  car  are  as 
follows :  Motor,  four  cylinders  in  one  piece, 
vertical  and  water  cooled,  4^^  inch  bore  by 
S  inch  stroke,  rated  at  30  horse  power; 
jump  spark  ignition  from  storage  battery; 
shaft  drive  with  only  one  universal  joint; 
three  speed  and  reverse  sliding  gear  on  the 
rear  axle;  112  inch  wheel  base;  54  inch 
tread;  32  inch  wheels  with  4  inch  tires; 
side  entrance  tonneau  body  accommodating 
five  passengers.  The  weight  of  the  car  is 
2,250  pounds. 

MOTOR    CONSTRUCTION. 

The  one  piece  casting  forming  the  four 
cylinders  is  of  gray  iron,  and  the  cylinders, 
before  being  machined,  are  heated  to  a  dull 
red  and  galvanized  inside  and  out,  includ- 
ing the  inside  of  the  water  jackets.  This 
prevents  the  inside  of  the  jackets  from  rust- 
ing, removes  all  undue  strains  in  the  metal 
(as  the  heating  and  subsequent  cooling  ef- 
fectively anneals  the  casting)  and  fixes  any 
loose  particles  of  grit  or  sand  which  may 
remain  after  cleaning,  preventing  them 
from  lodging  in  the  pipes,  radiator  or  pump, 
though  little  sand  is  likely  to  remain,  as 
every  casting  is  thoroughly  pickled  in  fluor- 
hydric  acid,  which  is  claimed  to  dissolve 
the  sand,  and  thus  remove  it  After  each 
operation  the  castings  are  tested  under  hy- 
draulic pressure,  and  it  has  been  found  that 
the  galvanizing  process  is  very  effective  in 
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closing  the  pores  of  the  metal,  making  per- 
fectly tight  water  jackets. 

The  multiple  cylinder  casting  is  first 
planed  along  the  base,  making  a  flat  sur- 
face, which  is  then  bolted  against  the  verti- 
cal surface  of  a  large  jig  and  the  whole 
clamped  to  a  double  boring  mill,  which 
bores  two  alternate  cylinders  in  one  opera- 
tion. The  table  is  then  shifted  and  the 
other  two  cylinders  are  bored.  This  method 
insures  accuracy  in  the  distances  between 
the  bores  and  in  the  perpendicularity  of  the 
bores  to  the  base.  After  all  the  holes  have 
been  drilled  and  tapped  the  cylinders  are 
tested  under  40  pounds  hydraulic  pressure. 
They  are  then  placed  in  a  special  jig,  with 
their  base  against  a  flat  plate  and  located 
accurately  by  dowel  pins.  The  jig  is  then 
clamped  to  a  Heald  grinding  machine  and 
the  bores  are  finished  to  the  exact  size. 
During  this  process  all  loose  grit  and  emery 
is  removed  by  two  suction  pipes,  which  are 
placed  in  the  openings  in  the  heads  over 
the  valves.  On  each  side  of  the  crank  case 
upper  half  are  two  hand  holes  extending 
the  entire  length  of  the  case.  The  lower 
half  is  of  aluminum,  and  is  cast  to  form  not 
only  the  supporting  arms,  but  a  continuous 
pan,  the  outer  edge  of  which  is  lipped  and 
rests  on  the  frame.     At  the  rear  this  base 
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casting  extends  backward  and  forms  a  fly- 
wheel shield.  On  the  right  side  of  the 
engine  the  pan  is  formed  into  two  commu- 
nicating oil  reservoirs,  each  with  a  cork 
float  and  an  outlet  into  the  crank  case.  The 
latter  is  divided  into  two  parts  by  a  central 
web  supporting  the  middle  bearing.  On  the 
cover  of  the  oil  reservoir  is  a  gauge  show- 
ing the  amount  of  oil  in  the  tank.  Between 
the  upper  and  lower  halves  of  the  case  is 
placed  a  fibre  gasket. 

The  gray  iron  pistons  have  a  slightly 
concaved  head  and  carry  three  step  jointed, 
eccentric,  pinned  rings  above  the  piston  pin. 
These  rings  are  ground  on  the  outside,  after 
being  cut  open,  and  are  fitted  to  the  slots 
by  grinding  on  a  magnetic  chuck  grinder. 
An  oil  groove  is  cut  around  the  centre  of 
the  piston  and  carries  oil  into  the  hollow 
wrist  pin.  This  pin  is  of  carbon  steel,  hol- 
low, case  hardened  and  ground.  The  con- 
necting rods  are  I  section  manganese 
bronze  castings,  bronze  bushed  at  the  upper 
end,  split  on  one  side  and  cap  screw 
clamped,  the  sleeve  being  prevented  from 
rotating  by  a  small  set  screw  on  the  oppo- 
site side.  The  lower  bushing  is  divided, 
and  the  cap  is  hinged  and  held  by  a  bolt 
with  a*  flat  sided  head  and  two  lock  huts. 
A  fibre  liner  is  used.  The  crank  shaft  is  a 
carbon  steel  drop  forging,  finished  all  over, 
with  integral  flywheel  flange.  The  shaft  is 
drille'd  hollow  from  end  to  end  for  the  air 
to  pass  through  to  operate  the  clutch.  It 
runs  in  three  divided  babbitt  bearings  set 
up  with  a  fibre  shim. 

The  cam  shaft  with  its  eight  cams  is  of 
carbon  steel,  cast  hardened  and  offset  one- 
eighth  inch  from  the  centre  line  of  the  push 
rods,  to  reduce  the  side  thrust  in  opening 
the  valves.  Similarly  the  crank  shaft  is 
offset  three-quarter  inch  from  the  centre 
plane  of  the  cylinders,  to  reduce  the  side 
thrust  on  the  cylinder  walls.  The  valves 
being  in  the  heads,  long,  thin  push  rods, 
with  rollers  at  their  lower  ends,  are  used  to 
operate  the  rocker  arms  on  top.  To  pre- 
vents its  turning,  the  rod  is  fitted  with  a 
key  which  slides  in  a  groove  or  spline  in 
the  steel  guides.     The  two  adjacent  guides 
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are  held  by  a  bronze  yoke  and  single  nut  on 
a  siud  from  the  crank  case.  The  upper  end 
of  the  rod  is  a  five-sixteenth  inch  cold 
rolledk  piece,  hexagonal  near  the  bottom,  to 
facilitate  screwing  it  into  the  lower  end  of 
the  rod.  On  top  of  the  engine  casting  are 
Uisses  carr>'ing  a  pivot  pin  for  the  valve 
rocker  arms,  one  end  of  which  presses  down 
on  top  of  the  valve  stem,  and  the  other  end 
is  thimbled  and  fits  loosely  over  the  upper 
end  of  the  push  rods.*  Short  conical  helix 
•springs  are  used  on  both  valves,  and  held 
by  a  cupped  washer  and  pin  through  the 
valve  stems.  The  valves  are  set  into  cast 
iron  valve  cages  which  fit  into  the  top  of  the 
cylinder  casting,  and  are  made  tight  by 
copper-asbestos  gaskets  at  top  and  bottom. 
The  valve  heads  are  of  cast  iron,  with 
stems  of  steel  pressed  into  the  head  and 
riveted.  The  spark  plugs  are  placed  in  the 
iide  near  the  top,  in  a  pipe  with  an  elbow, 
as  shown  in  the  drawing. 

CIRCULATION    SYSTEM. 

Water  enters  the  jacket  (which  extends 
the  entire  length  of  the  cylinders)  at  the 
bottom  in  front  and  leaves  on  top  in  the 
rear.  The  cam  gears  are  of  Parsons 
bronze  with  six  pitch  stub  teeth,  are  en- 
cased in  a  bronze  housing  and  form  the 
water  circulating  pump,  giving  the  usual 
arculation  from  the  radiator  through  the 
engine  jacket  and  back  again.  The  front 
end  of  the  engine  shaft  extends  forward 
under  and  in  front  of  the  radiator,  and  the 
gears  and  case,  forming  the  pump,  are  as- 
sembled as  a  unit  and  then  slipped  over  the 
end  of  the  engine  shaft.  The  gear  on  the 
engine  shaft  has  a  long  hub,  which  fits  over 
a  key  in  the  engine  shaft,  and  has  a  bearing 
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in  the  pump  casing.  The  cam  shaft  gear  is 
on  a  small  shaft  of  its  own,  the  rear  end  of 
which  carries  a  Woodruff  key  fitting  into  a 
keyway  in  a  sleeve  on  the  end  of  the  cam 
shaft,  to  make  a  permanent  coupling.  The 
water  enters  the  case  at  one  side,  and  pass- 
es between  the  gears  and  out  at  the  other 
side  to  the  engine  jacket  On  each  side  of 
the  small  gear  is  cut  a  groove  which 
catches  any  water  leaking  by  the  side  of  the 
gears,  and  allows  it  to  return  through  an 
opening  in  the  case  on  the  suction  side,  so 
that  there  is  no  tendency  for  this  leakage  to 
pass  out  through  the  stuffing  boxes.  This 
has  been  found  to  operate  so  successfully 
that  there  is  practically  no  leakage,  even 
with  stuffing  boxes  adjusted  loose. 

IGNITION. 

The  jump  spark  is  produced  by  stor- 
age batteries  carried  under  the  tonneau 
seat,  and  a  quadruple  coil  on  the  dash.  The 
timer  is  of  the  Lacoste  roller  type,  ball 
bearing,  and  placed  on  the  front  end  of  the 
cam  shaft  extension,  and  the  plugs  are  not 
inserted  directly  into  the  cylinders,  but  into 
an  elbow  shaped  tube,  as  shown  in  the 
drawing.    This  protects  them  from  oil,  and 
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the  narrow  openings  and  bent  tube  appar- 
ently do  not  in  the  least  detract  from  the 
certainty  of  the  ignition.  The  carburetor  is 
of  the  float  feed  type,  with  centre  nozzle 
and  auxiliary  air  inlet  of  special  design, 
which  has  been  found  to  work  well  on  the 
engine.  The  16  gallon  galvanized  iron  gas- 
oline tank  is  fastened  to  the  body  under 
the  front  seat 

The  exhaust  pipe  is  a  single  rolled  iron 
casting  connected  by  an  iron  pipe  to  the 
large  double  muffler.  The  exhaust  passes 
into  one  section  of  the  muffler  and  through 
into  a  second.    Each  of  these  is  practically 
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Safety  Starter. 

a  hollow  cylinder  of  5  inches  diameter  by 
about  40  inches  in  length,  which  gives  an 
enormous  volume,  compared  to  the  usual 
type. 

STARTING   DEVICE. 

The  starting  device  is  unique.  It  con- 
sists of  a  lever  pivoted  on  the  shaft,  and  a 
ratchet  and  pawl  so  connected  that  pulling 
the  lever  through  an  arc  of  about  90  de- 
grees throws  the  engine  over.  The  lever  is 
so  arranged  that  before  taking  its  grip  on 
the  shaft  it  retards  the  spark,  making  a 
back  kick  impossible.  An  illustration  of 
the  mechanism  is  shown  in  the  accompany- 
ing drawing.  Lever  F,  pivoted  on  the  en- 
gine shaft,  carries  at  its  end  the  weighted 
pawl  C,  which  is  pivoted  at  A.  When  the 
lever  is  thrown  over  to  the  left  the  pivot 
centre  of  the  pawl  C  moves  into  a  position 
below  the  ratchet,  and  consequently  a  pull 
on  the  lever  to  the  right  now  throws  over 
the  engine,  and  the  pawl  disengages.  At 
the  stationary  point  G  is  pivoted  the  two 
armed  lever  D  E,  the  slotted  end  of  which 
rotates  the  timer,  and  the  other  end  of 
which  carries  a  steel  roller,  which  works  in 
a  slot  on  the  back  of  a  flattened  rod  con- 
nected to  the  end  of  the  starting  handle. 
This  rod  rolls  on  two  small  steel  wheels 
carried  on  a  triangular  frame,  also  pivoted 
at  G.  As  the  starting  handle  is  moved  to 
get  its  grip  it  pulls  downward  on  the  flat- 
tened rod  so  that  the  part  H  of  the  slot 
in  its  back  raises  lever  D,  the  other  end  E 
of  which  throws  the  timer  over  to  a  re- 
tarded position. 

AIR   PUMP. 

The  air  control  system  comprises  a 
plunge  pump  on  the  rear  of  the  engine 
casting,    operated    by    a    channel     section 
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Air  Pump. 

bronze  connecting  rod  from  a  small  crank 
on  the  rear  end  of  the  cam  shaft,  as  shown 
in  the  drawing.  The  cylinder  A  is  secured 
to  the  engine  casting  by  cap  screws, 
through  flange  B,  and  the  piston  C  is  prac- 
tically like  a  gas  engine  piston,  of  2%  inch 
diameter  and  3  inch  stroke.  The  piston  is 
fitted  with  three  regular  eccentric  rings 
above  the  hollow  pin.  At  the  bottom  of  the 
cylinder  is  a  cup  shaped  piece  D  containing 
felt  saturated  in  oil,  into  which  the  bottom 
edge  of  the  piston  dips.  The  oil  is  carried 
up  the  walls  by  means  of  an  oil  groove  cut 
around  the  piston,  and  into  the  hollow  pis- 
ton pin  and  to  the  bearing.  The  surplus 
then  passes  down  through  a  hole  in  the 
connecting  rod  to  the  crank  end.  The  ball 
inlet  valve  E  is  located  in  the  head  of  the 
piston.  The  air  is  forced  through  a  regular 
poppet  valve  F  in  the  cylinder  head  through 
a  pipe  G  to  two  three-way  disc  valves,  one 
of  which  controls  the  air  brakes  and  the 
other  of  which  connects  by  a  pipe  to  the 
Engine  shaft  the  end  of  the  pipe  running  in 
a  sleeve  about  3  inches  long,  which,  with 
the  oil,  makes  a  tight  joint.  The  air  passes 
through  the  hollow  shaft  and  operates  the 
clutch.  By  a  connection  to  the  pump  cylin- 
der near  the  bottom  of  the  stroke  a  feeding 
pressure  of  about  i  pound  per  square  inch 


is  derived  for  the  gasoline  tank  under  the 
front  seat. 

THE  CLUTCH. 

The  pneumatic  clutch  is  contained  in  the 
flywheel,  and  consists  of  a  leather  disc  A 
of  about  II  inches  diameter,  which  is  made 
fast  all  around  its  edge  to  a  drum  on  the 
inside  of  the  flywheel,  so  that  it  turns  with 
the  wheel.  Back  of  it  is  a  small  chamber 
into  which  the  air  enters,  and  the  leather 
is  bulged  out  in  a  similar  way  to  a  dia- 
phragm valve.  It  presses  against  a  steel 
plate  B,  which  is  forced  over  again &t  a 
leather  ring  C  fastened  rigidly  to  the  fly- 
wheel. Thus  the  steel  plate  B  is  pinched 
between  the  two  leather  pbtes  and  made  to 
turn  with  the  flywheel.  This  steel  filatc 
drives  the  propeller  shaft  D.  Its  hub  E  has 
two  longitudinal  slots  cut  in  it,  into  which 
fit  squared  blocks  F  F  on  the  ends  of  two 
pins  G  G  projecting  from  the  end  of  the 
propeller   shaft.     This  combination,    which 


is  shown  in  the  drawing.  This  brake  i 
applied  by  moving  the  throttle  lever  juj 
under  the  wheel  to  its  extreme  backwar 
position.  By  this  arrangement  the  first  mc 
tion  in  applying  the  air  brake  throttles  th 
engine,  but  the  clutch  must  be  disengage 
separately,  as  it  is  not  interconnected  wit 
either  brake.    When  air  is  admitted  to  th 
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is  in  reality  a  tde?^copmg  universal  joint, 
and  is  virtually  in^iik  of  the  flywheel  huh 
and  packed  iti  greafie,  is  the  only  univcr5al 
joint  used,  as  the  propeller  shaft  runs  direct 
into  the  transmission  case,  which  is  part  of 
the  rear  axle  casting.  The  flywheel  has 
fan  shaped  spokes,  and  is  the  only  fan  used 
to  draw  air  through  the  radiator. 

The  clutch  is  controlled  by  means  of  a 
small  lever  on  top  of  the  steering  wheel, 
which  controls  a  three-way  air  valve, 
shown  in  the  cut.  By  moving  the  lever  the 
central  piece  A  of  the  valve  is  rotated  So 
that  the  hole  B  in  it  coincides  with  an 
opening  C  to  the  clutch.  Air  enters  the 
valve  at  the  opposite  side  and  passing  down 
fills  the  chamber  at  the  bottom  around  the 
spring  and  passes  out  through  B  and  C  to 
the  clutch,  when  the  lever  is  moved  to  A, 
so  that  the  hole  B  no  longer  registers  with 
the  outlet.  When  in  this  position  the  air 
already  in  the  clutch  is  allowed  to  escape, 
as  the  inner  end  of  the  opening  C  is  now 
over  an  annular  depression  D,  and  this 
annular  groove  communicates  with  the  at- 
mosphere. The  slot  E  is  provided  to  grad- 
ually allow  the  air  to  pass  to  the  clutch, 
before  the  passage  B  exactly  registers  with 
C.  This  prevents  the  clutch  from  gripping 
suddenly,  as  would  be  the  case  if  the  full 
pressure  were  admitted  at  once.  No  pres- 
sure tank  is  used,  the  pump  connecting  di- 
rectly with  this  clutch  valve  and  with 
another  similar  valve  which  admits  the  air 
pressure  to  a  small  cylinder  which  controls 
the  rear  wheel  brakes.     The  brake  cylinder 


little  cylinder  the  plunger  moves  along  to 
apply  the  outside  contracting,  belting  facd 
steel  bands  upon  the  rear  hub  drums.  Thes« 
drums  are  pressed  steel,  bolted  through  the 
spokes  and  hub  flanges.  When  the  air 
pressure  is  released  the  plunger  returns  un- 
der the  action  of  the  stiflF  spring  shown. 
The  inside  expanding  bands  of  similar  con- 
struction are  operated  by  a  foot  pedal, 
Steel  rods  are  used  to  pull  the  brakes. 

CHANCE   GEAR. 

The  change  gear  case  is  cast  integral  with 
the  middle  portion  of  the  rear  axle  casing. 
The  lay  shaft  is  below  the  main,  squared 
shaft,  on  which  a  double  sliding  pinion 
moves.     This   square  shaft  is   hollow  and 
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Section   of   Steering  and   Control 
Column. 

fitted  with  a  bronze  bushing  forced  into  it, 
forming  the  bearing  for  the  shaft,  which 
carries  the  bevel  pinion  and  the  internal 
gear.  This  long  bushing  maintains  the 
alignment,  and  is  oiled  by  holes  through 
the  squared  shaft.  The  drawing  illustrates 
the  gear  arrangement.  When  the  sliding 
gear  pair  is  moved  to  the  left  one  of  them 
meshes  with  the  internal,  and  the  whole 
gear  is  locked,  giving  the  high  speed  or 
direct  drive.  The  three  gears  below  are  all 
integral  and  bored  out  hollow,  as  shown. 
These  gears  run  on  two  Timken  bearings, 
one  at  each  end.  Moving  the  pair  to  the 
right,  so  the  larger  gear  meshes  with  the 
middle  one  on  the  lower  shaft,  gives  the 
intermediate  speed,  and  moving  it  still  fur- 
ther to  the  right,  so  that  the  middle  one 
meshes  with  the  large  gear  on  the  lower 
shaft,  gives  the  low  speed.  The  gear  shift- 
ing rod  is  held  at  each  speed  by  a  spring 
pressed  pin  which  fits  into  a  slot.  This 
gear  shifting  rod  carries  on  an  arm  an 
idler    gear    (not    shown),    which    is    wide 


enough  to  mesh  with  both  of  the 
extreme  right  hand  gears  at  once. 
When  the  rod  is  in  the  proper 
position  for  reverse,  and  at  no 
other  time,  the  retaining  pin 
comes  opposite  a  slot  in  the  cas- 
ing, and  the  rod  can  be  rotated 
slightly,  which  rolls  this  idler  gear 
into  mesh  with  the  other  two, 
thus  reversing  the  motion.  A 
stop  15  arranged  so  that  the  idler  can- 
nrjt  mesh  deeper  than  its  pitch  cir- 
cle. The  rotating  of  this  shaft  giving 
the  reverse  is  accomplished  by  a  small 
foot  lever  which  projects  from  the  base 
of  the  steering  column,  as  shown.  This 
rotates  the  shifting  gear  rod  by  means  of  a 
ball  jointed  linkage.  The  other  gears  are 
shifted  by  the  small  hand  wheel  on  top  of 
the  steering  wheel  through  a  sleeve  and 
linkage  to  the  gear  shifting  rod.  The  lever 
below  the  wheel  controls  the  throttle,  and 
when  pulled  into  a  reverse  position  not 
only  closes  the  throttle  but  applies  the  air 
brake,  as  previously  described.  Of  the  two 
top  levers  the  left  controls  the  timer  and 
the  other  the  air  valve  to  the  clutch.  All 
the  control  devices,  giving  seven  motions, 
are  on  the  column,  as  shown.  The  emer- 
gency brake  pedal  is  ratchet  retained. 

RUNNING    GEAR. 

The  frame  is  made  of  angle  steel,  2x3x^4 
inch.  Its  side  members  are  straight,  and  it 
has  one  cross  member  at  the  rear.  The 
corners  are  stiffened  by  pieces  of  6x6x^ 
inch  angle  iron  riveted  to  the  frame.  An- 
other cross  member  of  ij/^xi^  inch  angle 
supports  the  forward  end  of  the  long  muf- 
fler and  stiffens  the  middle  of  the  frame. 
The  front  end  is  sufficiently  braced  by  the 
engine. 

The  front  axle  is  an  I  section  manganese 
bronze  casting  of  Lemoine  pattern.  The 
front  wheels  are  set  in  slightly  at  the  bot- 
tom, and  the  steering  heads  are  also  set 
about  2  degrees  from  the  vertical,  so  that 
the  tendency  is  to  run  straight  ahead  when 
free.  The  central  part  of  the  rear  axle  is  a 
ribbed  aluminum  casting  forming  part  of 
the  change  gear  case.  The  axle  casings  are 
3J/2  inch  Shelby  steel  tubes  with  three-six- 
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teenth  inch  walls.  These  tubes  are  ground 
to  size  and  are  fitted  into  the  middle  hous- 
ings by  a  6  ton  hydraulic  press.  They  are 
not  fastened  in  any  other  way.  The  live 
axle  shafts  are  of  i^  inch  carbon  steel  and 
run  in  Timken  roller  bearings.  The  wheels 
are  straight,  key  and  nut  retained.  No 
truss  rod  is  used. 

The  same  sized  full  elliptic  springs  are 
used  at  both  the  front  and  rear.  They  are 
2  inches  wide  by  36  inches  long,  placed  on 
top  of  the  axle  and  under  the  frame.  The 
rear  spring  supporting  saddle  is  offset  to 
rest  on  the  rear  axle  as  close  as  possible 
to  the  supporting  bearing  of  the  wheel. 

CONTROL. 

The  entire  control  system  is  ^arranged  on 
the  steering  column,  which  is  on  the  left 
side.  There  are  no  side  levers  on  the  car. 
The  wheel  was  placed  on  the  left  after 
careful  study  of  the  subject.  The  three 
forward  speeds  are  controlled  by  a  small 
hand  wheel  A  just  above  the  steering  wheel 
B,  and  the  reverse  by  a  small  foot  lever  C 
projecting  from  the  base  of  the  steering 
column.  Both  wheel  and  lever  act  on  a 
single  gear  shifting  rod  D,  which  runs 
back  to  the  change  speed  gears.  Above  the 
gear  shift  wheel  on  the  right  is  a  small 
spark  control  lever  E,  and  on  the  left  a 
similar  one,  F,  which  controls  the  air  to 
the  clutch.  Just  below  and  on  the  right  of 
the  column  is  a  short  lever  G.  the  forward 
motion  of  which  opens  the  throttle,  and  the 
backward  motion  of  which  closes  it  until 
the  neutral  point  is  reached,  when  further 
motion  applies  the  air  brakes.  The  emer- 
gency foot  brakes  on  the  rear  wheels  are 
applied  by  a  pedal.  All  brakes  and  gear 
shifts  are  independent  of  the  clutch. 

A  look  at  the  plan  view  of  the  chassis 
will  show  it  to  be  of  clean-cut  appearance. 
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Plan  of  Northern  Chassis. 


unobstructed  by  cables,  tubes  and  rods,  this 
being  one  of  the  few  machines  in  which 
the  driving  shaft  runs  direct  from  inside 
the  flywheel  to  the  rear  axle.  The  location 
of  the  headlights  on  top  of  each  of  the 
front  metal  fenders  is  also  an  innovation, 
but  one  backed  by  good  reasons,  as  with 
the  lamps  in  this  raised  position  the  road  is 
better  illuminated  and  the  disagreeable  long 
shadows  are  eliminated.  Being  directly 
over  the  wheel,  the  lamps  light  the  wheel 
track  and  also  indicate  the  true  width  of 
the  car,  making  it  easier  for  passing  vehi- 
cles to  judge  their  distance;  they  are  out  of 
the  way  when  cranking,  and  more  protected 
from  mud  and  accidental  injury  by  colli- 
sion with  barn  doors  or  walls.  The  fender 
is  made  very  rigid. 


1906  Haynes  Cars. 

The  Haynes  Automobile  Company,  of 
Kokomo,  Ind.,  produce  two  models  for 
1906.  Model  R  is  a  large  50  horse  power 
touring  car,  and  Model  O  a  smaller,  30 
horse  power  car,  built  along  similar  lines. 
All  important  parts  are  nickel  steel,  which 
was  first  used  by  Mr.  Haynes  in  his  axles 
as  early  as  1899.  Roller  bearings  are  used 
throughout   the  construction,  in  preference 


to  ball  bearings,  the  only  ball  bearing  in  the 
car  being  that  of  the  radiator  fan.  The 
engine  shaft  runs  on  special  adjustable  roll- 
er bearings  of  Mr.  Haynes'  invention.  The 
driving  bevel  pinion  is  a  particular  feature, 
having  steel  rolls  instead  of  teeth.  The 
clutch  is  of  the  contracting  band  type,  and 
is  also  distinctive.  The  usual  type  of  pressed 
steel  frame  is  employed,  but  is  reinforced 
from  the  front  for  two-thirds  of  its  length 
by  a  bent  wood  sill  which  fits  closely  into 
the  pressed  steel  frame. 

The  following  general  description  of 
Model  R  also  covers  the  smaller  machine, 
except  for  deviations  which  will  be  men- 
tioned. This  50  horse  power  touring  car 
has  a  four  cylinder  vertical  engine  of  5% 
inches  bore  by  6  inches  stroke.  The  crank 
case  of  the  engine  forms  the  support  and 
rests  directly  upon  the  frame ;  no  sub-frame 
is  used.  A  three  speed  sliding  gear  trans- 
mission of  the  usual,  type  is  used,  which 
embodies  a  special  feature  in  that  by  an 
arrangement  of  pawls  inside  of  one  of  the 
gears,  it  is  rendered  impossible  to  strip  a 
gear  when  changing  from  a  higher  to  a 
lower  speed.  The  drive  is  by  propeller 
shaft  to  the  divided  rear  axle.  The  wheel 
base  is  108  inches,  and  the  tread  56  inches; 
the  wheels  are  34x4^/2  inches  both  in  front 


and  rear.  The  seating  capacity  is  five,  ali 
though  there  is  room  for  two  extra  seatsi 
if  desired.  The  car  weighs  complete  2,75^ 
pounds. 

The  smaller  model  has  a  30  horse  powei 
engine,  4^x5  inches,  with  the  cylinders 
cast  in  pairs,  but  in  other  respects  practi* 
cally  the  same  as  the  50  horse  power  en- 
gine. It  is  fitted  with  32  inch  wheels  and 
4  inch  tires.  The  wheel  base  is  97  inches, 
and  weight  2,250  pounds. 

BODY. 

The  bodies  of  these  cars  are  speciallj 
constructed  of  aluminum  castings,  backed 
by  wood.  The  tonneau  on  the  larger  car  is 
very  roomy,  the  rear  seat  being  54  inches 
wide.  Only  a  partial  division  is  placed  bc' 
tween  the  two  front  seats.  The  dash  is 
made  of  pressed  aluminum  with  curved  top. 
The  sheet  metal  hood  is  without  slats, 
hinged  at  the  top,  and  each  side  doubles  and 
folds  back.  The  usual  running  boards, 
brass  edged  and  covered  with  rubber,  are 
supported  on  two.  drop  forged  steel  hang- 
ers. The  fenders  are  metal;  the  front  hav- 
ing a  large  flare  and  fitting  close  to  the 
frame;  the  rear  fender  is  horizontal  above 
the  wheel. 

MOTOR  CONSTRUCTION. 

The  individual  cylinders  are  the  usual 
gray  iron  castings,  with  valve  chambers  on 
opposite  sides  and  the  water  jackets  inte- 
gral. These  jackets  carry  an  unusuallx 
large  body  of  water,  which  extends  com- 
pletely around  the  valve  chambers  and 
stems.  The  exhaust  pipes  are  cap  screwed 
to  the  left  side  of  the  engine,  and  joined  by 
a  union  to  the  pipe  which  leads  to  the  muf- 
fler. This  muffler  is  so  constructed  that  one 
jet  of  gas  is  made  to  oppose  anotlier,  and 
thus  reduce  the  velocity  and  noise.  The 
brass  inlet  pipes  on  the  right  side  of  the 
engine  support  the  Schebler  carburetor, 
which  is  used  on  all  models.  Over  the 
valve  chambers  are  brass  screw  caps,  the 
spark  plugs  being  screwed  into  those  over 
the  inlet  valve.     These  caps  are  ground  to 
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fit,  and  no  gaskets  are  used.  The  valves 
arc  of  nickel  steel,  in  one  piece,  with  very 
long  stems.  The  usual  t>'pe  of  spring  is 
employed  and  retained  by  a  washer  and  a 
notched  key  through  the  stem  of  the  valve. 
The  valve  lifting  rods  are  of  steel,  and 
carry  hardened  steel  rollers  at  the  bottom, 
the  axes  of  which  are  flattened  at  the  ends 
and  run  in  slots  in  the  bronze  guides  to  pre- 
vent the  rods  from  turning.  The  guides 
are  screwed  into  the  aluminum  housing 
which  holds  the  cam  shaft  in  place  and  is 
cap  screwed  to  the  outside  of  the  case  so 
that  it  can  be  quickly  removed  and  the  cam 
shaft  taken  out.  These  shafts  are  made  of 
carbon  steel,  with  the  hardened  steel  cams 
pinned  and  brazed  in  position.  At  the  cen- 
tre of  the  cam  shaft  are  mitre  gears  which 
drive  the  vertical  timer  shaft.  These  shafts 
are  supported  in  six  white  bronze  bearings. 
The  crank  case,  of  the  usual  two  part 
construction,  is  cast  of  aluminum.  The 
upper  half  supports  the  bearings  and  forms 
arms  of  large  channel  section,  which  rest 
directly  on  the  frame  and  support  the 
weight  of  the  engine;  the  lower  half  of  the 
cas<:  is  a  dust  and  oil  pan,  which  may  be  easily 
removed,  facilitating  access  to  the  main 
bearings  and  connecting  rod  ends.  The 
crank  shaft  is  a  high  carbon  steel  drop  forg- 
ing, and  runs  on  special  adjustable  roller 
bearings.  The  rollers  do  not  run  on  the 
shaft  itself,  but  on  a  hardened  steel  sleeve 
over  the  shaft.  The  series  of  rolls  are 
carried  in  a  cage,  and  are  surrounded  by  a 
hardened  steel  sleeve,  which  is  cut  open 
diagonally;  the  outside  of  this  sleeve  is 
tapered,  and  is  surrounded  by  another  ta- 
pered sleeve  fitted  in  such  a  way  that  it 
can  be  forced  over  the  hardened  split  sleeve 
by  a  screw  collar  at  the  end,  and  thus  re- 
duce the  diameter  of  the  circle  in  which 
the  rollers  run.  By  this  means  a  quick 
adjustment  for  wear  is  provided.  Five  of 
these  bearings  are  used  on  the  engine  shaft, 
giving  a  total  bearing  length  of  19  inches. 
The  connecting  rods  are  I  section  drop 
forgings,  adjustable  at  both  top  and  bot- 
tom ;  the  top  bearing  is  a  bronze  sleeve  split 
at  one  side  and  retained  by  a  bolt  and  nut. 
At  the  lower  end  the  cap  is  held  by  studs 
from  the  rod  and  cottered  lock  nuts;  this 
bearing  is  a  divided  babbitt  box  flanged  at 
both  ends.  The  pistons  are  very  long,  with 
fiat  heads,  and  carry  three  sets  of  triple 
rings  in  slots  above  the  pin ;  another  single 
ring  passes  directly  over  the  end  of  the 
wrist  pin,  to  hold  it  in  place.  In  each  slot 
there  arc  one  broad  ring  (seven-sixteenth 
inch  in  width  by  one-eighth  inch  in  thick- 
ness) at  the  bottom  and  two  narrow  rings 
(each  seven-thirty-second  inch  wide  by  one- 
eighth  inch  thick)  over  the  broad  one.  The 
openings  of  the  upper  rings  are  on  the 
opposite  side  from  that  of  the  under  ring, 
and  the  latter,  by  its  expansion,  is  in  close 
contact  with  their  under  side,  and  thus 
prevents  any  gas  which  may  have  leaked 
through  their  joints  from  passing  underneath 
to  the  other  side;  thus  each  piston  carries 
ten  rings.  This  arrangement  insures  a  good 
fit  and  holds  compression  well.     The  cam 
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shaft  gears  are  a  combination  of  bronze 
and  fibre,  and  mesh  with  a  steel  gear  on  the 
forward  end  of  the  engine  shaft;  they  are 
entirely  encased  in  aluminum  and  run  in 
oil.  The  22  inch  flywheel  with  cast  fan 
blades  is  keyed  on  the  tapered  end  of  the 
crank  shaft  by  a  large  Woodruff  key. 
cooling. 
On  the  left  side  of  the  engine  is  an  auxil- 
iary shaft,  driven  by  enclosed  aluminum  spur 
gears  from  the  middle  of  the  cam  shaft. 
At  the  forward  end  of  this  shaft  is  a  rotary 
bronze  pump,  consisting  of  an  outside  cylin- 
der, in  which  rotates  a  smaller  eccentric 
cylinder  with  vanes  sliding  in  radial  slots  on 
opposite  sides.  These  vanes  are  spring 
pressed  against  the  inside  walls.  A  place  is 
cut  out  for  this  pump  on  the  forward  sup- 
porting arm  of  the  engine,  and  a  semi-flex- 
ible coupling  is  inserted  in  the  shaft  be- 
tween the  pump  and  the  driving  gear.  The 
usual  system  of  circulation  is  employed, 
viz.,  from  the  radiator  through  the  pump 
to  the  lower  part  of  the  cylinder  jackets  on 
the  exhaust  side,  and  out  at  the  top  to  the 
radiator,  which  is  of  the  cellular  type.  A 
ball  bearing  aluminum  bladed  fan  is  mount- 
ed on  a  bracket  at  the  rear  of  the  radiator, 


and  is  driven  by  a  flat  leather  belt  from  a 
pulley  on  the  exhaust  cam  shaft. 

LUBRICATION. 

A  McCanna  force  feed  oiler,  with  sepa- 
rate plungers  to  each  feed  pipe,  is  mounted 
on  the  rear  supporting  arm  of  the  engine 
at  the  left  hand  side,  and  gear  driven  from 
the  rear  end  of  the  pump  shaft.  No  sight 
feeds  are  used  on  the  dash,  but  bleeder 
tests  are  arranged  on  the  oil  case  for  each 
feed  pipe.  There  are  five  leads,  one  to  each 
cylinder,  and  the  fifth  to  the  top  of  the 
aluminum  case  over  the  gears  which  drive 
the  pump  shaft.  The  oil  which  enters  at 
this  point  supplies  the  crank  case,  which 
has  splash  lubrication.  The  bottom  of  this 
case  is  divided  by  three  small  partitions  into 
four  compartments.  At  the  bottom  of  each 
are  two  drain  cocks,  one  being  connected  to 
a  short  standpipe  on  the  inside,  for  testing 
the  oil  level  in  the  case,  and  the  other  being 
intended  for  draining  the  case.  The  cam 
shafts  and  main  bearings  are  taken  care  of 
by  the  splash,  the  main  bearings,  being  roll- 
ers, of  course  requiring  but  very  little  oil. 
The  ends  of  the  connecting  rods  are  drilled 
with  oil  holes,  and   receive  oil  by  dipping 
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Haynes  Band  Clutch. 

in  the  basin.    The  hollow  wrist  pins  scrape 
their  oil  from  the  cylinder  walls. 

IGNITION. 

Ignition  is  by  jump  spark  from  a  storage 
battery  located  under  the  rear  seat.  A 
quadruple  vibrating  coil  is  located  on  the 
dash,  and  the  wires  lead  through  insulating 
tubes  in  the  dashboard  to  long  fibre  tubes 
supported  on  top  of  the  engine,  and  thence 
to  the  tinier  and  plugs.  This  timer  is  of 
the  Lacoste  t.vpe,  and  runs  on  ball  bearings 
at  the  upper  end  of  the  vertical  shaft  above 
mentioned. 

CLUTCH. 

In  the  accompanying  photo  is  shown  a 
view  of  the  contracting  band  clutch.  The 
band  A  of  this  clutch  is  steel,  and  the  drum 
B  is  a  bronze  casting  with  integral  forked 
arms  C  C,  which  are  driven  by  lugs  on  the 
outside  of  the  flywheel,  which  fit  between 
the  forked  arm  ends.  Between  the  lugs  and 
the  forked  ends  heavy  coiled  springs  are 
interposed,  which  effectively  relieve  the 
strain  if  the  power,  is  suddenly  applied. 
This  drum  is  ioJ4  inches  in  diameter  and 
has  a  i^  inch  face;  its  hub  is  turned  to  a 
bearing  for  the  end  of  the  crank  shaft.  The 
loose  steel  band  A  enclosing  this  drum  is 
diagonally  split,  one  end  being  attached  to 
an  arm  D  extending  from  its  hub,  and  the 
other  end  to  a  lever  E,  which  contracts  Ihe 
band  on  the  drum  when  moved  by  a  cam 
F  controlled  by  a  foot  ped^l.  As  the  drum 
is  driven  by  the  flywheel  and  the  hub  of 
the  contracting  band  is  keyed  to  the  trans- 
mission shaft,  the  power  of  the  engine  can 
be  gradually  applied  as  the  band  is  con- 
tracted, and  the  car  started  smoothly  and 
without  a  sudden  jump.  This  metal  to 
metal  clutch  is  extremely  smooth  in  its  ac- 
tion, and  has  a  long  life.  It  can  be  instant- 
ly adjusted  by  tightening  or  loosening  a 
single  set  screw  G,  which  can  be  reached 
by  raising  one  of  the  footboards.  The 
clutch  hub  is  fitted  with  a  grease  cup  H. 
The  spring  connection  between  the  clutch 
arms  and  the  flywheel  lugs  provides  flex- 
ibility. 

TRANSMISSION. 

The  three  speed  and  reverse  sliding  gear 
transmission  runs  on  the  same  special  ad- 


justable roller  bearings  as  used  in  the  en- 
gin^.  The  divided  case  is  6f  aluminum,  the 
under  side  carrying  the  four  supporting 
arms,  while  the  top  is  removable,  leaving 
the  shafts  and  bearings  in  place.  This  top 
is  fitted  with  a  large  circular  cover  held  by 
a  hand  wheel  clamp.  As  in  the  case  of  the 
engine,  the  arms  rest  directly  on  the  side 
frame  members.  The  shaft  and  gears  are 
all  made  of  nickel  steel. 

The  end  play  of  the  lay  shaft  is  taken  up 
by  a  set  screw  A  and  lock  nut,  which  abuts 
against  the  hardened  steel  ball  which  bears 
on  a  hardened  steel  washer  against  the  end 
of  the  shaft.  The  clutch  shaft  B  is  tapered 
and  extends  for  about  11  inches  inside  of 
the  hollow  square  shaft  C,  upon  which  two 
shifting  gears  slide;  it  runs  in  two  bronze 
bushings,  separated  about  3^  inches,  one  at 
each  end.  The  sliding  gears  are  rims  riv- 
eted to  the  hubs,  and  are  moved  by  the 
usual  forked  arms  from  two  round  gear 
shifting  rods  on  one  side,  which  slide  in 
bronze  bushings.  The  idler  D  for  the  re- 
verse is  a  double  gear,  held  out  of  contact 
with  its  gear  on  the  lay  shaft  by  a  helical 
spring  E,  and  is  pushed  into  mesh  and  held 
by  the  side  of  the  sliding  gear  as  it  engages 
with  it.  When  the  sliding  gear  is  disen- 
gaged the  idler  is  pushed  out  of  contact  by 
the  spring  and  remains  stationary.  The 
feature  of  this  transmission,  however,  is  a 
three  prong  ratchet  and  pawl  inside  of  the 
first  gear,  F.  on  the  lay  shaft,  the  action 


This  hub  has  a  flanged  rim  carrying  thrc 
ratchet  teeth,  which  are  engaged  by  thre 
flat  spring  pressed  pawls  carried  by  th 
gear.  Whenever  the  hub,  which  is  practi 
cally  part  of  the  lay  shaft,  is  rotating  fastc 
than  the  engine  is  driving  the  gear,  th 
teeth  leave  the  pawls,  but  when  the  gca 
and  its  pawls  start  to  go  faster  than  th 
hub  the  pawls  engage.  To  prevent  th 
noise  of  the  pawls  dropping  into  the  ratcb< 
when  the  hub  is  moving  faster  than  th 
gear,  a  thin  plate  with  a  camlike  edge  en 
gages  pins  in  the  pawls  and  holds  theu 
out  of  contact.  This  plate  is  between  th 
cover  and  the  hub  flange,  and  by  frictia 
is  either  retarded  or  advanced  as  far  a 
will  be  allowed  by  a  pin  from  the  gea 
cover  working  in  a  slot  in  the  plate.  A\ 
gears  are  oi  lyi  inch  face,  and  run  in  aj 
oil  bath. 

The  drive  is  by  shaft  through  two  uni 
versal  joints  of  special  construction,  t\u 
rear  one  of  which  is  telescoping.  Thcs( 
joints  consist  of  two  drop  forged  steel  fork! 
with  broad,  flat  inner  faces.  A  square  steei 
block  is  closely  fitted  between  these  forki 
and  is  held  in  position  by  pins  passing 
through  the  block  and  forks.  The  flat  in- 
ner faces  of  the  forks  transmit  the  driving 
torque  to  the  block,  and  very  little,  if  any, 
strain  is  thrown  upon  the  pins.  Both  the 
forks  and  blocks  are  case  hardened.  This 
makes  a  joint  with  very  large  bearing  sur- 
faces.    It  is  encased  in  an  oil  tight  housing 
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of  which  is  very  similar  to  a  coaster  brake, 
and  allows  the  car,  if  on  any  speed  but  the 
high,  to  coast  whenever  its  speed  would 
drive  the  gear  faster  than  the  engine  would 
drive  it.  This  device  relieves  the  gears 
and  driving  mechanism  of  the  tremendous 
strain  thrown  upon  them  by  carelessly  shift- 
ing from  a  high  speed  into  a  lower  before 
the  car  has  slowed  down  to  a  corresponding 
speed.  With  this  arrangement  it  is  impos- 
sible to  strip  a  gear  in  passing  from  a  high 
to  a  lower  speed ;  but  this  is  in  a  measure 
offset  by  the  loss  of  the  use  of  the  engine 
as  a  brake  on  any  but  the  high  gear,  which 
is  the  usual  direct  drive.  The  hub  of  this 
gear  is  separate  and  keyed  to  the  lay  shaft. 


and  packed  in  grease.  The  driving  shaft  is 
of  special  steel,  iJ4  inches  in  diameter,  and 
encased  in  a  tube.  The  bearings  of  thi? 
shaft  and  throughout  the  rear  axle  arc 
Hyatt  rollers. 

ROLLER   PINION    AND   REAR   AXLE. 

A  short  shaft  extends  from  the  rear  uni- 
versal joint  and  carries  at  its  end  the  driv- 
ing pinion,  which  has  hardened  steel  rollers 
instead  of  teeth.  This  pinion  shaft  is  sup- 
ported at  the  forward  end  by  double  Tim- 
ken  roller  bearings,  and  at  the  rear  end  by 
a  plain  bearing.  The  teeth  on  the  bcvd 
gear  are  somewhat  sprocket  shaped,  to 
mesh  with  the  rollers.  It  is  claimed  by  the 
makers  that  after  6,000  miles  running  the 
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Haynes  Steering  Column. 
rolls  and  teeth  were  barely  polished.  The 
bevel  pinion's  rollers  and  pins  are  hardened. 
The  live  axle  consists  of  a  ij^  inch  shaft 
of  nickel  steel,  encased  in  steel  tubes.  One 
wheel  is  keyed  to  the  outer  end  of  this  steel 
shaft,  the  other  to  a  close  fitting  steel  sleeve 
over  the  shaft.  This  construction  will  be 
made  clear  by  a  study  of  the  accompanying 
drawing. 

FRONT    AXLE    AND    STEERING    GEAR. 

The  front  axle  is  of  the  approved  I  beam 
construction,  and  is  forged  of  nickel  steel 
in  a  single  piece,  the  spring  saddles  and 
ends  being  integral.  The  steering  arms  and 
wheel  spindles  are  also  forged  in  one  piece. 
The  steering  links  and  connections  all  have 
adjustable  ball  and  socket  joints.  The  cross 
link  15  in  front  of  the  axle.  The  front 
whtels  run  on  Timketi  roller  bearings.  The 
stcenng  gear  is  of  the  worm  and  sector 
type,  both  the  worm  F  and  the  sector  G 
being  made  of  bronze;  the  sector  is  set  in 
eccentric  bearings  for  taking  up  the  wear* 
The  housing  is  a  bronze  casting  rigidly  sup- 
ported on  the  rear  engine  supporting  arm. 

CONTROL  AND  BRAKES. 

Tbe  spark  and  throttle  levers  A  and  B 
aie  placed  on  a  stationary  notched  arc  on 


the  steering  wheel.  A  small  accelerator 
pedal,  the  motion  of  which  is  independent 
of  the  wheel  setting,  projects  from  the 
dashboard.  Of  the  two  foot  pedals,  the 
left  operates  the  clutch,  while  the  right  one, 
C,  controls  the  rear  wheel  contracting  band 
brakes,  which  are  metal  to  metal.  On  the 
right  of  the  car  is  the  shifting  gear  lever, 
working  in  an  H  slot  on  the  selective  prin- 
ciple, and  also  a  pull  lever  working  on  a 
ratchet  quadrant,  which  controls  the  emer- 
gency brake,  which  is  a  steel  band  expend- 
ing inside  the  rear  wheel  drums.  Both  of 
these  brakes  disengage  the  clutch.  The  con- 
nections to  these  brakes  are  by  flexible 
cable. 


The  Philadelphia  Grease  Cup. 

This  cup,  made  by  the  Philadelphia  Lu- 
bricator and  Manufacturing  Company,  1525 
Land  Title  Building,  Philadelphia,  is  spe- 
cially adapted  for  use  on  automobiles.  The 
feeding  force  is  compressed  air,  for  which 
is  claimed  a  truly  automatic  action,  with 
reliability  in  operation  and  economy  in 
time,  attention  and  lubricant.  One  feature 
about  this  cup  that  makes  it  desirable  for 
automobile  service  is  that  it  can  be  filled 
and  "set"  at  any  time  most  convenient,  and 
when  the  machinery  starts  (whether  right 
after  filling  or  days  thereafter)  the  cup  at 
once  begins  its  action.  When  the  journal 
stops  the  cup  stops  feeding  without  further 
attention,  there  being  no  spring  or  other 
mechanism  to  release. 

In  operation  the  lower  part  of  the  cup 
C  is  filled  with  grease;  the  upper  part  A  is 
screwed  down  into  the  part  C  one-fourth 
of  its  length  and  secured  with  the  lock  nut 
B,  the  cup  then  having  what  is  called  the 
first  set.  The  disc  D  is  so  connected  that 
it  moves  freely  without  friction,  turns  with 
the  part  A  and  keeps  the  grease  level  in 
the  cup  without  exerting  any  pressure 
thereon  other  than  its  own  weight,  which 
is  comparatively  small.  In  screwing  down 
the  upper  part  into  the  grease  the  enclosed 


air  is  compressed  sufficiently  to  feed  the 
grease  for  a  considerable  time,  varying  ac- 
cording to  the  nature  of  the  place  and  con- 
dition of  the  journal,  after  which  a  turn 
of  the  part  A  every  day  or  two  suffices  to 
maintain  the  feed  until  the  cup  is  empty. 

In  the  bottom  of  the  cup  is  a  funnel 
which  draws  the  grease  by  an  easy  incline 
to  the  centre.  The  neck  of  this  funnel  is 
perforated,  so  that  when  the  part  A  is 
screwed  all  the  way  down  and  the  disc  D 
rests  on  the  top  of  the  funnel,  thus  sealing 
it  from  the  air  pressure,  the  grease  around 
the  funnel  will  continue  to  feed  by  pres- 
sure through  the  perforations  to  the  cen- 
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tral  outlet,  leaving  in  the  funnel  a  surplus 
of  grease  that  cannot  be  fed  out  by  pres- 
sure, but  must  be  drawn  out  by  gravity  or 
heat,  or  a  combination  of  both,  the  object 
being  that  if  from  any  cause  the  cup  cannot 
be  at  once  refilled,  the  surplus  grease  in  the 
funnel  will  be  amply  sufficient  to  properly 
lubricate  the  journal  until  the  refilling  is 
done.  Should  heat  generate,  it  will  follow 
up  the  funnel  in  the  cup,  thus  making  a 
warm  incline  down  which  the  grease  will 
slip  easier;  while  the  same  heat  will  ex- 
pand the  air  behind  the  grease.  This  com- 
bination automatically  provides  an  increa^jed 
feed  of  grease  to  the  Journal  at  the  right 
moment,  without  requiring  special  atten- 
tion. 


Healy  Leather  Covered  Tires. 

These  tires  are  the  product  of  the  Hcaly 
Leather  Tire  Company,  of  8S  Gold  street. 
New  York,  and  embody  some  innovations 
in  non-skidding  tire  construction^    The  rub- 
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ber  shoe  is  entirely  covered  by  a  piece  of 
leather  A,  clinching  under  the  rim,  which  is 
claimed  to  prevent  any  peeling,  rim  cutting 
or  blow-outs,  and  to  prolong  the  life  of  the 
tire.  To  this  cover  are  fastened,  by  means 
of  copper  rivets  D,  two  flat  leather  strips 
B,  forming  the  tread  of  the  tire  and  which 
contain  steel  buttons  C,  similar  in  appear- 


THE  HOMiti^  kai 

Healv  Leather  Covered  Tires. 

ance  to  those  generally  used  in  anti-skid 
tires.  The  construction,  however,  is  quite 
different,  for  the  buttons  are  only  contained 
in  the  upper  half  of  the  tread,  and  there- 
fore do  not  touch  the  rubber  nor  injure  it 
by  conducting  to  it  the  heat  produced  by 
friction  when  going  at  a  fast  pace.  An- 
other important  feature  of  the  Healy  cov- 
ering is  said  to  be  that  it  can  be  applied  to 
an  old  and  practically  useless  tire  of  any 
make,  making  it  almost  equal  to  new. 


The  Napoleon  Counteracting  Auto 
Spring. 

The  Oil  Tempering  Spring  Company,  of 
Chicopee  Falls,  Mass.,  have  placed  upon 
the  market  a  spring  under  the  above  name, 
which  consists  actually  of  two  semi-elliptic 
springs  placed  together  with  their  short 
leaves  and  having  their  adjacent  ends  con- 
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nected  by  adjustable  links.  It  is  obvious 
that  such  an  arrangement  tends  to  prevent 
the  breaking  of  the  main  leaf  of  the  main 
spring.  The  design  is  due  to  Napoleon  St 
Francis,  manager  of  the  company,  and  a 
patent  on  it  has  been  applied  for. 


New  Book. 


We  have  received  a  copy  of  the  Hand- 
book of  the  Automobile,  by  Chas.  E.  Dur- 
yea,  published  by  the  American  Motor 
League,  New  York.  It  contains  chapters 
on  the  selection  and  care  of  cars,  and  is 
specially  written  for  the  benefit  of  amateurs. 
Practically  no  illustrations  are  used.  The 
book  is  written  in  plain,  direct  style,  and  is 
free  from  unnecessary  technicalities.  It  is 
bound  in  cloth,  of  convenient  size  for  the 
pocket,  and  contains  135  pages  of  text. 
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Motor  Buses  in  Berlin. 

The  first  service  of  motor  omnibuses 
to  be  established  in  the  German  capital 
runs  through  the  heart  of  the  city  and  is 
owned  by  the  Berliner  Allgemeine  Om- 
nibus-Gesellschaft,  which  formerly  con- 
ducted it  by  horse  traction.  The  line 
was  opened  only  a  few  weeks  ago,  and 
already  the  Gesellschaft  has  applied  for 
permission  to  run  similar  buses  over 
seven  other  important  lines.  So  rapid 
a  conversion  of  its  system  was  certainly 
never  contemplated  originally  by  the  om- 
nibus company,  but  the  directors  found 
themselves  suddenly  confronted  with  a 
powerful  competitor  in  the  Grosse  Ber- 
liner Strassenbahn-Gesellschaft,  which 
proposes  to  supplement  and  consolidate 
its  existing  system  of  electric  cars  by 
motor  omnibuses,  and  therefore  decided 
to  get  the  advantage  of  a  start  on  the 
steel  railway  company. 


Agreement  Between  the  A.  C.  O.  B. 
and  I.  aiid  the  Motor  Union. 

A  couple  of  years  ago  the  Automobile 
Club  of  Great  Britain  and  Ireland  founded 
the  Motor  Union,  for  all  those  motorists  of 
the  United  Kingdom  who  wished  to  enjoy 
the  benefits  of  membership  in  a  strong 
body  of  automobilists,  but  who  did  not  care 
for  the  social  features  of  the  club.  Since 
that  time  the  Motor  Union  has  become  a 
very  large  organization,  with  a  membership 
extending  throughout  the  British  Isles,  and 
troubles  have  occasionally  arisen  regarding 
the  relationship  of  the  club  to  the  union. 
An  attempt  has  now  been  made  to  settle 
these  troubles  once  for  all  by  entering  into 
an  agreement  according  to  which  the  rela- 
tions of  the  two  bodies  will  be  regulated 
by  a  standing  joint  committee  consisting  of 
five  members  nominated  by  each,  with  the 
chairman,  while  the  secretaries  of  the  club 
and  of  the  union  will  be  joint  secretaries 
of  this  committee. 

The  club  will  contribute  every  year  to  the 
union  such  a  sum  as  may  be  determined  by 
the  committee  of  the  club  on  the  recom- 
mendation of  the  joint  committee,  and  the 
club  will  also  make  a  yearly  grant  to  the 
Legal  and  Legislative  Defense  Fund  of  the 
union.  Every  member  of  the  club  will  be 
a  full  member  of  the  union,  and  on  every 
member  the  club  will  pay  to  the  union  a 
yearly  capitation  grant.  The  union  will  up- 
hold and  assist  the  club  in  any  disciplinary 
measures  which  the  club  may  think  desir- 
able for  dealing  with  the  conduct  of  auto- 
mobilists as  such,  and  the  club  will  refer 
cases  of  prosecution  to  the  union  and  shall 
support  its  action.  The  union  will  uphold 
the  authority  of  the  club  in  all  matters 
affecting  trials  and  competitions  of  mechan- 
ically propelled  vehicles,  and  the  club  under- 


takes that  the  members  of  the  union  shal 
in  open  trials  and  competitions  have  tb 
same  right  to  compete  and  on  the  saro 
terms  as  the  members  of  the  club,  if  the* 
can  be  secured.  In  order  to  secure  ih 
efficient  organization  of  all  motorists,  ai 
agreements  with  provincial  and  local  club? 
or  any  other  organization  of  motorists,  fo 
affiliation  to  and  membership  of  the  unioi 
and  for  affiliation  to  the  club,  will  be  nego 
tiated  by  the  union  in  the  names  of  botl 
bodies.  This  arrangement,  however,  wil 
not  limit  the  right  of  the  Automobile  Qui 
to  make  independent  supplementary  agree 
ments  with  the  national  clubs  of  Scotlant 
and  Ireland  on  any  matters  which  are  no 
assigned  to  the  union  or  the  joint  commit 
tee.  The  present  agreement  may  be  ter 
minated  by  either  party  on  giving  sis 
months*  notice,  to  expire  at  the  end  of  am 
year  subsequent  to  1906. 


Regulation  of  Automobiles  in 
France. 

In  consequence  of  the  number  of  auto- 
mobile accidents  in  France,  the  Home  Ofl&ct 
and  the  Ministry  of  Public  Works  have  de- 
cided to  submit  to  the  Conseil  d*Eiat  a  new 
scheme  for  the  regulation  of  motor  cirs 
and  their  drivers.  The  chief  feature  of  the 
proposed  regulations  relates  to  the  drivers, 
who  will  be  placed  under  certain  restric- 
tions as  to  qualification  and  age,  according 
to  the  horse  power  of  the  machine.  E^ch 
applicant  must  also  produce  a  certificate 
from  a  doctor  to  the  effect  that  he  is  not 
suffering  from  any  disease  that  might  make 
it  dangerous  for  the  public  safety  that  he 
should  be  intrusted  with  the  conduct  of  an 
automobile.  Each  motor  car  must  sh<:»w. 
where  it  can  be  easily  seen,  a  plate  bearing 
the  name  and  address  of  the  constructor 
and  the  type  and  power  of  the  engine,  and 
another  plate  showing  the  name  of  the 
owner  and  the  number  assigned  to  him  by 
the  licensing  authority.  This  latter  num- 
ber must  be  shown  in  front  and  at  the  back 
of  the  machine,  and  be  visible  both  by  day 
and  night.  Infringements  of  the  rules  arc 
punishable  by  fine  or  imprisonment,  and 
also  by  the  withdrawal  of  the  certificates 
of  the  offending  drivers. 


British   Exhibits  at  Canadian 
Shows. 

Recently  a  delegate  for  the  two  auto- 
mobile shows  to  be  held  in  Canada  this 
spring  visited  England  to  induce  Englisl^ 
firms  to  exhibit.  As  a  result  quite  a  num- 
ber of  English  cars  will  be  shown  at  these 
Canadian  exhibitions,  but  the  only  way  to 
secure  the  exhibits  was  to  purchase  then^ 
outright. 


A  strike  is  on  at  the  Bollee  automobile 
factory  in  Le  Mans,  France.  Every  day, 
at  the  usual  hour  for  beginning  work,  the 
strikers  parade  with  red  flags  before  the 
doors  of  the  works  and  sing  '*L*Intemation* 
ale,"  with  accompaniment  of  trumpet  and 
drum. 
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Garage  Practice. 

ditor  Horseless  Age: 
I  was  much  interested  in  your  editorial 
B  co-operative  garages.  Theoretically  the 
Hjpcrative  scheme  looks  good,  but  sorae- 
}w  the  American  people  don't  seem  to 
ike  kindly  to  it.  The  evils  you  speak  of, 
rcrcharging  and  incompetence,  certainly 
a  exist,  but  a  great  deal  of  what  might  be 
msidered  incompetence  is  simply  bad 
anagcraent.  In  almost  every  large  repair 
lop  there  are  some  good  men  who  can 
ork  anywhere  or  on  any  machine,  and  if 
foreman  thoroughly  understands  his  busi- 
es and  the  handling  of  men  he  can  so 
ace  his  men  that  each  one  is  fitted  for  the 
4).  I  do  not  believe  in  charging  the  same 
rice  for  all  machinists'  work  done  on  a 
g,  as  some  get  more  pay  than  others,  but 
mally  each  man's  time  goes  in  at  the  same 
ite  per  hour,  whether  he  gets  30,  35  or  40 
nts  per  hour,  and  I  have  known  lots  of 
ises  where  the  helper's  and  washer's  time 
as  charged  for  at  the  same  rate  per  hour 
\  that  of  the  highest  paid  machinist.  An- 
ther thing  that  doesn't  seem  right  is  to 
torge  the  regular  rate  per  hour  where  a 
tan  has  his  machine  given  general  repairs 
r  a  complete  overhauling,  as  it  usually 
ikes  several  days  and  sometimes  weeks. 
There  are  lots  of  owners  who  don't  know 
good  mechanic  when  they  see  one,  and  I 
ave  frequently  known  them  to  send  for 
DC  of  the  helpers  or  the  washer,  thinking 
icy  were  getting  the  best  man  in  the  shop, 
ccause  he  put  on  a  lot  of  wise  looks  when 
e  scarcely  knew  a  spark  plug  from  a  ton- 
eau  door  latch. 

WTiat  seems  strange  to  me  is  that,  with 
le  large  number  of  cars  sold  on  the  Pa- 
ific  Coast,  so  few  parts  are  carried  in 
tock  by  the  agencies.  It  is  a  serious  mis- 
ike,  and  causes  much  inconvenience  to 
)urists  who  are  on  the  Coast  for  a  limited 
me  for  pleasure.  O.  V.  H. 


Against  Retaliative  Measures. 

Iditor  Horseless  Age: 
The  enclosed  clipping  from  the  Farm 
ournal,  of  Philadelphia,  shows  that  the 
ampaign  is  still  active.  In  a  communica- 
ir»n  in  your  paper  one  of  your  subscribers 
•igEcsts  a  campaign  of  retaliation  by  insist- 
^  that  the  laws  regulating  horse  driven 
thicles  be  enforced ;  that  they  carry  lights, 
i^e  wide  tires,  etc.  It  does  not  seem  to 
he  writer  that  this  kind  of  a  campaign 
fuld  be  the  best  thing  under  the  circum- 
tances.  It  seems  to  me  that  as  automo- 
■'•<^  are  in  the  minority  so  far  as  num- 
«•^^  are  concerned,  the  best  campaign  would 
e  t«^  insist  that  our  own  people  observe 
lie  laws  and  go  out  of  their  way  to  favor 
he  other  side.  In  other  words,  "more  flies 
re  caught  by  molasses  than  vinegar." 


The  Horseless  Age  has  always  "been  on 
this  side  of  the  question,  but  I  think  the 
great  Importance  of  the  matter  has  not  been 
brought  home  to  operators  as  it  should 
have  been,  and  as  it  certainly  will  be  if  our 
reckless  drivers  are  not  kept  within  bounds 
by  some  means  or  other. 

Frank  R.  Miller. 


An  English  Method  of  Cylinder 
Finishing. 

Editor  Horseless  Age: 

The  accompanying  photo  shows  a  cylin- 
der grinding  and  polishing  machine  used  in 
the  Napier  Works  for  grinding  and  polish- 
ing. The  main  point  in  connection  with 
this  arrangement  is  that  the  cylinders  are 
polished  and  ground  while  subjected  to  the 
action  of  heat;  this  is  a  small  matter,  but  a 
very  important  one,  for  the  idea  is  to  grind 
and  polish  the  cylinders  when  under  the 
conditions  they  will  be  in  actual  usage. 

In  the  left  hand  corner  of  the  photo  are 
cylinders  A  waiting  to  be  ground  and  pol- 
ished. 6  is  a  tank  filled  with  water  and 
heated  to  the  boiling  point  by  burner  C, 
which  will  be  noticed  protruding  from  un- 
der the  tank.  D  is  a  circulating  pump, 
which  drives  the  hot  water  through  pipe  E 
to  the  water  jacket  of  the  cylinder  F,  which 
is  secured  in  position  on  the  machine,  ready 
for  being  ground  and  polished.  G  is  a  pipe 
that  leads  the  hot  water  back  to  the  tank. 
When  the  machine  is  in  operation  the  wa- 
ter in  the  tank  is  heated  to  the  boiling  point, 
is  pumped  along  the  pipe  to  the  bottom  of 
the  water  jacket,  and  is  then  led  back  into 
the  tank,  being  kept  in  constant  circulation, 
and  the  temperature  of  the  cylinder  being 
thus  maintained  at  the  boiling  point. 

Referring  now  more  particularly  to  the 
machine  itself,  the  arm  H  is  set  eccentrically 


to,  but  takes  a  path  concentric  with,  the 
walls  of  the  cylinder.  There  is  a  revolving 
shaft  inside  this  arm  carrying  the  polishing 
wheel,  which  revolves  with  a  peripheral 
speed  of  3,700  feet  per  minute.  The  arm 
itself  traverses  slowly  round  the  walls,  and 
at  the  same  time  is  automatically  fed  into 
the  cylinders. 

Emery  wheels  are  not  used  for  polishing 
the  cylinders,  as  particles  of  emery  are  apt 
to  become  embodied  in  the  walls  of  the 
cylinder,  which  would  be  bad  for  the  piston. 
"Corundum"  wheels  are  used  with  the  very 
best  results.  [What  becomes  of  the  parti- 
cles of  "corundum"? — Ed.] 

Leading  from  the  top  of  the  cylinder  to 
the  fan  J  is  a  pipe  I.  The  fan  is  driven  by 
the  belt  K  at  great  speed  and  sucks  all  the 
particles  of  dust  and  metal  that  are  given 
off  in  the  process  of  polishing  out  of  the 
cylinder.  This  is  important,  as,  unless  these 
particles  are  cleared  away  as  formed,  the 
result  is  not  nearly  as  good.  The  air  and 
dust  delivered  from  the  fan  are  led  to  a 
water  bath  L,  so  that  dust  is  not  allowed  to 
float  about  the  shop  and  thus  be  harmful  to 
other  machinery  and  the  men.  The  general 
haziness  of  the  middle  of  the  photograph  is 
caused  by  steam  rising  from  the  water 
bath.  S.  F.  Edge- 


Spark  Plugs  in  Series— Recharging 

Storage  Batteries  from  House 

Lighting. 

Editor  Horseless  Age: 

I  was  rather  surprised  to  read  the  state- 
ment recently  in  The  Horseless  Age  that 
it  was  not  good  practice  to  use  one  coil  to 
spark  a  double  opposed  gasoline  engine. 
My  first  car,  purchased  in  1901,  had  a  dou- 
ble opposed  engine  and  two  spark  coils,  and 
one  or  the  other  of  these  coils  would  al- 
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ways  give  a  weaker  spark  than  the  other, 
and  cause  some  trouble  when  the  plugs 
were  more  or  less  covered  with  soot  Each 
of  these  coils  was  grounded  on  one  side 
of  the  secondary  to  the  engine  frame,  and 
one  day  when  some  distance  from  home  one 
of  these  ground  wires  broke  and  was  too 
short  to  splice  again,  so  I  simply  cut  that 
coil  out  and  by  removing  the  other  ground 
wire  had  sufficient  insulated  cable  to  con- 
nect one  coil  in  series  with  the  two  plugs. 
That  engine  never  ran  better  than  it  did 
after  that  change,  and  while  I  had  intended 
to  repair  the  wiring  on  my  return  home, 
the  results  indicated  that  it  was  best  to  let 
well  enough  alone.  That  engine  was  oper- 
ated on  one  coil  until  last  spring,  when  I 
disposed  of  it  My  present  car  has  a  double 
opposed  engine,  and  shortly  after  receiving 
it  I  changed  its  ignition  system  so  that  one 
coil  would  spark  both  cyliijders.  I  have 
noted  that  with  good  spark  plugs,  thus 
operated  in  series,  it  is  not  necessary  to 
clean  the  porcelains  or  lava  ends.  Mine 
have  been  used  for  months  without  any 
care,  and  rarely  miss  an  explosion,  and 
when  they  do,  it  is  due  to  weak  battery  or 
poor  mixture. 

After  using  all  of  the  various  makes  of 
dry  cells  on  the  market,  and  having  the 
usual  luck  with  them,  I  at  last  purchased 
a  six  volt  storage  battery,  and  my  troubles 
are  at  an  end,  so  far  as  a  supply  of  current 
is  concerned.  My  home  is  lighted  with  elec- 
tricity, and  when  the  battery  begins  to  show 
signs  of  weakness  I  attach  it  in  series  with 
a  32  candle  power  lamp  and  leave  it  in  the 
circuit  overnight.  As  it  may  puzzle  some 
to  know  which  wire  to  connect  to  each  pole 
of  the  battery,  I  will  state  a  simple  rule  or 
experiment  that  will  always  enable  one  to 
put  the  battery  correctly  in  circuit  If  you 
cut  one  of  the  wires  leading  to  an  electric 
lamp  and  dip  the  ends  into  a  vessel  of  wa- 
ter, many  bubbles  will  be  seen  to  form 
about  one  terminal  and  few  about  the  other ; 
now  connect  the.  wire  showing  the  most 
bubbles  to  the  pole  of  the  battery  marked 
N  and  the  other  wire  to  the  pole  marked 
P,  and  the  lamp  will  not  burn  as  brightly 
as  before,  showing  that  some  of  the  energy 
is  being  forced  into  the  storage  cell.  Of 
course,  it  is  understood  that  storage  cells 
can  only  be  thus  charged  by  direct  current 
lighting  systems. 

Albert  Barnes,  M.  M.  E, 


Low    Tension    and    High    Tension 
Magnetos. 

Editor  Horseless  Age  : 

Will  you  kindly  inform  me  through  the 
columns  of  your  paper  the  difference  in  the 
wiring  of  the  armature  of  a  low  tension 
and  a  high  tension  magneto?  Generally 
speaking,  what  is  the  difference  between  a 
high  and  low  tension  magneto?  Does  a 
high  tension  magneto  generate  a  high  ten- 
sion current?  Would  a  low  tension  mag- 
neto be  changed  to  a  high  tension  one  if  a 
commutator  and  distributer  was  added? 
R.  T.  Alcutt. 
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[All  so  called  high  tension  magnetos  gen- 
erate a  low  tension  current  in  their  arma- 
ture winding,  which  is  then  transformed 
into  a  high  tension  current  by  means  of  a 
coil.  In  the  Simms-Bosch  high  tension 
magneto  the  coil  is  placed  right  on  the  ar- 
mature, the  regular  armature  winding  serv- 
ing as  the  primary,  and  a  secondary,  fine 
wire  winding  being  wound  on  top  of  it. 
With  all  other  high  tension  magnetos  a 
plain  coil  is  used — that  is,  one  without  vi- 
brator. The  armature  winding,  primary  of 
the  coil  and  interrupter  are  connected  in 
circuit,  and  the  secondary  of  the  coil  is  con- 
nected through  the  high  tension  distributer 
to  the  plugs.  The  winding  of  a  high  ten- 
sion and  low  tension  magneto  armature  is 
practically  the  same,  and  by  adding  to  a 
low  tension  magneto  an  interrupter,  a  half 
speed  shaft  with  high  tension  distributer, 
and  a  condenser,  you  have  a  high  tension 
magneto,  which  is  used  in  connection  with 
a  single  plain  coil. — Ed.] 


Tire  Repair  Articles. 

Editor  Horseless  Age: 

Will  you  kindly  publish  the  following 
questions  in  your  magazine,  to  be  answered 
by  either  you  or  your  readers? 

1.  What  experience  have  you  had,  if  any, 
with  tire  vulcanizers  of  the  type  advertised 
to  be  suitable  for  use  by  owners  or  those 
not  equipped  with  full  facilities  for  tire 
repairing?  In  your  judgment  would  they 
be  a  satisfactory  proposition?  I  refer,  of 
course,  to  the  small  appliance  for  repairing 
small  cuts  in  the  shoe,  inner  tube,  etc. 

2.  What  is  your  opinion  of  the  "acid 
cure"  preparations  advertised  for  vulcaniz- 
ing without  heat?  Has  anyone  had  expe- 
rience with  this  sort  of  thing?      H.  R.  S. 


Wear  and  Tear  Due  to  Hill 
Climbing. 

Editor  Horseless  Age: 

I  have  driven  a  light  automobile  for 
three  years,  and  have  traveled  many  miles 
in  a  section  of  New  York  State  where 
the  grades  run  as  high  as  22  per  cent.,  and 
where  long  grades  of  15  per  cent  are  not 
uncommon,  but  I  have  never  been  able  to 
decide  whether,  for  an  automobile  that  is 
properly  designed  and  managed,  hill  climb- 
ing is  more  injurious  than  running  on  the 
level.  Suppose  a  certain  car  that  is  ade- 
quately cooled  imder  all  circumstances  can 
develop  10  horse  power,  and  is  able  when 
using  its  full  power  to  run  30  miles  an 
hour  on  the  high  speed  on  the  level,  and 
when  using  its  full  power  can  run  10  miles 
an  hour  on  its  low  speed  on  a  certain 
hill.  Suppose  such  a  car,  having  the  throt- 
tle and  spark  so  set  as  to  run  20  miles  an 
hour  on  the  high  speed  on  the  level,  climbs 
a  hill  where  it  makes  a  little  less  than  7 
miles  an  hour  on  the  low  speed,  with  ..the 
spark  somewhat  retarded  and  the  throttle 
unchanged.  Under  such  circumstances  I 
should  think  the  car  would  receive  less  in- 
jury in  climbing  the  hill  at  7  miles  an  hour 
than  in  running  20  miles  an  hour  on  the 
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level;  for  the  retarding  of  the  spark xj 
hill  would  tend  to  relieve  the  ogrxi 
the  larger  number  of  revolutions  per  i 
ute  of  tires  and  wheels  and  the  in^ 
jolting  due  to  the  higher  speed  oc  Aefc 
would  cause  additional  wear.  Fartbrr^ 
if  the  driver  would  resist  his  desire » 
vance  the  spark  and  open  the  throtu 
not  see  how  the  automobile  woal-i  - 
unusual  vfcar  however  steep  ^ 
climbed,  unless  the  speed  of  the  ecg-« 
came  greatly  reduced.  Excepting  ic: 
wear  on  the  low  speed  mechanism,  I  4 
think  a  car  would  receive  greater 
from  being  run  to  its  limit  on  the  lr,^j 
on  a  hill. 

Is  the  low  speed  mechanism  frrc 
point  of  view  of  hill  climbing  the  t4 
member  of  the  up  to  date  car?  ^ 
grades  are  very  steep  is  the  slide  '•I 
friction  transmission  better  than  tbe  p^ 
tary  for  a  light  runabout?  \\'te  I 
shaft  drive  and  chains  to  do  with  t:a  f 
lem?  Is  the  chief  injury  in  hiSl  d:i 
due  to  engine  racing?  Is  there  117 J 
culty  in  designing  a  water  cxxA^  sM 
that  it  will  not  overheat  on  hcf 
With  good  roads  are  not  tires  kratii 
in  a  given  time  on  hills  tlian  on  :3(t 
if  in  both  cases  the  same  amoant  *~f  | 
is  used  ?  Need  there  be  an  essentnl  i 
ence  in  wear  and  tear  in  dimbinf  a  1 
cent,  and  a  20  per  cent  hill  if  rbe  1 
has  power  enough?  Where  arc  tie 
strains  in  hill  climbing?    R.  P.  St.  U 

[Such  comparisons  as  you  isk  nr 
absolutely  impossible,  as  the  weir  m 
different  parts  is  different  under  *»• 
ent  conditions,  and  there  is  nowaf  ^<i 
ming  them  up.  For  instance,  when  r* 
on  the  high  gear  there  is  no  wcf  4 
change  speed  gear  at  all,  but  omrt* 
higher  speed  the  springs,  frame,  wrf 
other  supporting  parts  are  snhj-sai 
extra  stresses,  and  we  do  not  see  ^'»l 
different  things  can  be  balanced  4 
each  other,  or  compared  in  aiari  ai 
Of  course,  it  is  obvious  that  witr  tr  i 
engine  speed  and  throttle  and  i»rj' 
ting  the  wear  on  the  engine  aii4  ' 
gear  is  less  when  driving  on  tb?  '''»l 
up  a  hill  than  when  dri^-ing  era  iei 
gear  on  the  level.  We  beliere  rtal 
example  does  not  furnish  a  fair  c*^" 
between  the  wear  and  tear  dix  *>' 
up  hills  and  on  the  level  respemv' 
average  man  will  hardly  driit  '  -  ^ 
its  limit  on  the  level;  on  the  cot-.- 
motor  will  mostly  be  run  on  pan  "  •* 
in  other  words,  light.  In  dimbkif  i 
the  other  hand,  the  motor  is  or.  ■ 
down  to  a  very  low  speed.  ««■  i 
part  of  it  is  subjected  to  exccfOirj. 
es.  The  chains  and  driving  p^ 
over,  are  also  loaded  much  •*:  > 
normal. 

If  the  engine  has   plenty  o*  |» 
the     transmission     parts      are    *  ^ 
strong,  hill  climbing  ought  not  i-    c4 
any  unusual  wear. 

The  change  speed  and  drrvvai.  r 
probably   the   weakest   members  > 
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k  cars  so  far  as  hill  climbing  is  con- 
Tied  Which  is  the  best  type  of  change 
^  gear  for  hilly  country  has  not  yet 
■n  decided.    The  type  of  drive  used  is  of 

consequence.  There  is  no  difficulty  in 
king  the  cooling   facilities  sufficient   for 

worst  possible  case  of  hill  climbing.  It 
cs  practically  twice  the  effort  to  move 
ir  up  a  30  per  cent  grade  as  up  a  10  per 
t  grade,  and  as  the  driving  force  has  to 
transmitted  by  the  tires,  they  are  nat- 
lly  submitted  to  greater  stresses  on  the 
Eper  grade.  Where  the  chief  strains  are 
hill  climbing  depends  somewhat  on  the 
ign  of  the  car,  btit  in  general  they  are 
the  parts  which  transmit  the  power — 
nk  shaft,  clutch,  change  gear,  drive 
^t,  chains  and  wheels. — Ed.] 


Cars  for  Country  Use. 

Hor  Horseless  Age  : 
have  often  wondered  why  manufactur- 
insisted  on  usmg  such  small  wheels  and 
dng  the  body  of  the  car  so  near  the 
rand.  That  may  do  very  well  in  cities, 
;  in  the  country,  where  the  roads  are 
tf,  as  in  the  Sotitbem  States,  it  is  an  im- 
IBiiMlity  to  run  a  car  with  only  6  to  8 
bes  clearance  under  the  differential  and 
tr  low  parts  of  the  frame.  Extended 
Bitry  touring  can  never  be  popular  in  this 
tioa  (Mississippi)  until  cars  are  built 
fli  larger  wheels.     Only  recently  I  saw 

0  well  known  cars  with  the  rear  axles 
ily  twisted  and  bent  by  coming  in  con- 
t  with  large  stones  and  other  obst me- 
ns in  the  roads.  To  meet  the  conditions 
these  roads  I  have  recently  constructed 
tral  cars,  with  34  inch  wheels  fitted  with 

1  inch  solid  rubber  tires,  and  supplied 
Ih  10  horse  power  engines  of  the  double 
posed  type.  By  the  use  of  side  springs 
I  feet  long  I  have  secured  a  very  easy 
iing  car  and  a  very  flexible  gear.  These 
rs  do  not  weigh  over  1,100  pounds,  and 

reason  of  the  large  engine  power  can 
n  on  high  gear  all  of  the  time,  as  their 
erage  speed  is  only   15  miles  per  hour. 

some  of  the  new  cars  on  the  market 
>uld  discard  their  28  inch  bicycle  wheels, 
d  use  a  carriage  wheel  of  some  rcason- 
^  height,  they  would  come  nearer  meet- 
l  the  needs  of  the  people  of  the  country 
stricts,  who  desire  a  moderate  priced  car 

s«isible  construction. 

Albert  Barnes,  M.  M.  E. 


A  Mistake  Corrected. 

iiior  Horseless  Age  : 

Seeing  in  your  issue  of  March  28  a 
itiasm  of  ray  article  "Winter  Driving 
^tisfactorily  Solved,"  I  wish  to  state 
At  there  was  a  mistake  in  the  last  para- 
"^ph  of  the  article,  to  which  my  critic 
■^crs,  viz.,  that  the  distance  covered  in 
'ee  hours,  which  was  given  as  38  miles, 
*s  only  18  miles.  As  to  the  number  of 
'Is  made,  it  was  not  stated  that  the  car 
Id  been  stopped  that  number  of  times, 
^  as  many  as  three  calls  were  made 
fing  one  stop.     Fifteen  of  the  18  miles 


was  made  on  country  roads  where  the 
"mile  in  fifteen  minutes"  ordinance  of 
our  town  does  not  apply.  I  hope  that 
this  explanation  may  be  satisfactory  to 
"M.  D."  The  greater  part  of  the  drive 
was  in  two  long  runs,  and,  beside,  it  is 
well  known  that  the  time  consumed  in 
stopping  and  starting  a  car  is  only  a  frac- 
tion of  that  required  for  stopping  and 
starting  with  a  horse  and  buggy.  The 
mistake  in  the  article  had  escaped  my  no- 
tice until  my  atention  was  called  to  it 
by  **M.  D.'s"  letter.  It  may  also  be  point- 
ed out  that  unnecessary  social  prolonga- 
tion of  professional  calls  greatly  reduces 
the  amount  of  work  that  may  be  accom- 
plished in  a  given  time,  and  seriously 
upsets  the  advantages  of  the  more  rapid 
vehicle.  Alfred  C.  Smfth,  M.  D. 

Distance  and  Efficiency  Test. 

The  board  of  governors  of  the  A.  C.  A., 
at  a  meeting  on  March  27,  decided  to  hold 
an  automobile  test  for  distance  and  efficien- 
cy, allowing  2  gallons  of  gasoline  to  each 
car.  This  will  be  the  first  of  a  series  of 
tests  now  being  arranged  by  the  club  for 
the  coming  season. 

A  system  of  award  is  to  be  devised  where- 
by points  will  be  allowed  for  the  weight  of 
car,  piston  displacement,  distance  traveled, 
efficiency  shown  and  other  such  factors  as 
may  be  deemed  advisable.  The  committee 
on  policy  submitted  a  report  outlining  plans 
for  testing  the  comparative  efficiency  of 
alcohol  motors,  carburetors,  dust  prevent- 
ives and  other  automobile  parts. 

An  effort  will  be  made  to  give  all  com- 
peting machines  an  equal  chance  to  show 
their  good  points,  the  main  object  of  the 
competition  being  to  determine  the  varying 
efficiency  of  the  different  makes  of  motor 
cars.  Cars  of  any  size  and  horse  power 
may  enter  the  competition,  but  the  large 
cars  will  not  be  unduly  handicapped  by  the 
smaller  ones,  because  weight  and  piston 
displacement  will  be  taken  into  considera- 
tion. The  competition  is  open  to  all  stock 
cars  in  the  world. 

Every  car  will  carry  an  impartial  tech- 
nical observer,  who  will  submit  a  detailed 
report.  These  expert  reports,  it  is  thought, 
will   be   of   unusual   value. 

In  order  to  stimulate  an  interest  in  the 
competition  the  club  has  decided  to  award 
prizes  as  follows:  First  prize,  a  gold  cup 
valued  at  $500;  second  prize,  a  silver  cup 
valued  at  $100;  third  prize,  a  medal.  Cer- 
tificates of  efficiency  will  also  in  all  proba- 
bility be  awarded. 

The  special  committee  in  charge  of  the 
competition  consists  of  Dr.  Schuyler  Skaats 
Wheeler,  Charles  G.  Curtis  and  George  F. 
Chamberlin.  They  are  now  at  work  for- 
mulating the  rules  and  conditions  governing 
the  contest,  and  will  also  decide  upon  the 
place  and  date. 

The  contest  will  be  held  the  first  or  sec- 
ond week  in  May.  The  cars  will  start  from 
the  clubhouse,  and  be  driven  up  to  Pelham 
Parkway  and  along  the  shore  road.     The 


2  gallons  of  gasoline  will  not  take  the  cars 
very  far,  and  they  will  be  strung  out  all 
along  the  line  as  the  gasoline  gives  out.  It 
will  not,  therefore,  be  necessary  to  go  out 
in  the  country  to  hold  the  contest. 


New   York  Registrations. 

During  the  first  three  months  of  the  year 
1,580  cars,  180  of  which  are  of  foreign  con- 
struction, were  registered  in  New  York 
State.  In  March  alone  806  new  machines 
were  entered  in  the  lists  at  Albany,  as 
against  453  for  the  preceding  month.  Of 
these  742  were  American  built  cars,  while 
64  were  imported  machines.  In  New  Jer- 
sey there  were  322  registrations  for  March, 
giving  a  total  of  15,203  machines.  In 
Massachusetts  the  March  registrations  were 
371,  giving  a  total  of  12,208  automobiles. 
Though  New  Jersey  has  issued  more  li- 
censes than  Massachusetts,  there  are  many 
more  automobiles  in  the  latter  State,  which 
does  not  require  tourists  to  register.  The 
Pennsylvania  total  registration  is  3,168. 
New  York  State  easily  leads  all,  with  a 
total  registration  to  March  31  of  25,452  au- 
tomobiles. 

Of  American  machines  the  leaders  in  reg- 
istration for  the  month  are  Cadillac,  62; 
Packard,  42;  Autocar,  35;  Pope  (all 
makes),  34;  Maxwell,  33;  Franklin,  32; 
Locomobile,  29;  Winton,  29;  Rainier,  26; 
White,  26;  Oldsmobile,  21;  Peerless,  19; 
Stevens-Duryea,  19;  E.  V.  C.  (electric), 
19;  Ford,  18;  Reo,  18;  Pierce,  18;  Royal, 
18;  Thomas,  15,  and  Rambler,  13.  Among 
imported  cars  the  Panhard  leads  with  9 
registrations,  the  Fiat  has  7,  Martini  and 
Berliet  each  5,  Rochet-Schneider,  Renault, 
Mercedes  and  Decauville,  each  4,  and  Cem- 
ent, De  Dietrich,  Mors  and  Hotchkiss,  each 
3.  Eighteen  foreign  makes  are  represented 
in  the  month's  registrations. 


Three  Cylinder  Patent  Litigation 

in  France. 

An  official  of  a  prominent  French  manu- 
facturer building  three  cylinder  cars  writes 
us  asking  us  for  the  earliest  copy  of  The 
Horseless  Age  containing  a  description  of  a 
three  cylinder  gasoline  motor,  with  cranks 
at  120  degrees,  and  to  state  whether  such 
motors  were  not  already  in  conmion  use  in 
this  country  prior  to  1901,  and  by  which 
firms.  He  informs  us  that  an  inventor, 
"one  of  the  sort  who  discover  the  sun  in 
broad  daylight,"  decided  to  take  out  a 
French  patent  in  1901  on  a  three  cylinder 
motor,  with  cranks  at  120  degrees,  in  spite 
of  the  fact  that  such  motors  were  already 
known  and  exploited  at  that  time.  This  in- 
ventor is  now  threatening  our  correspond- 
ent's firm  with  suit. 


The  Society  of  Motor  Manufacturers 
and  Traders  (of  Great  Britain)  have  de- 
cided to  hold  two  shows  next  season  in  the 
Olympia  (London)  building,  one  for  pleas- 
ure cars  and  the  other  for  commercial  ve- 
hicles, the  first  to  be  held  in  November, 
1906.    and    the    second,    April,    1907. 
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COniiERCIALx 
APPLICATIONS 

^ 

Commercial  Vehicles  in  Buffalo. 

There  is  an  excellent  outlook  for  com- 
mercial vehicle  business  at  Buflfalo  the  com- 
ing season.  Business  men  are  waking  up 
to  its  possibilities  and  are  giving  the  ques- 
tion serious  attention. 

The  cars  in  use  have  generally  given  sat- 
isfaction in  regular  transfer  and  delivery 
work  in  all  kinds  of  weather  the  past  win- 
ter. Some  of  the  trucks  were  kept  in  con- 
stant service  under  the  most  adverse  con- 
ditions, covering  their  routes  regularly, 
without  intermission,  during  the  recent 
heavy  snow  fall. 

In  this  connection  it  is  interesting  to  note 
that  the  big  5  ton  electric  truck  that  has 
been  operated  several  months  by  the  Na- 
tional Battery  Company  made  its  regular 
trips  daily  through  the  deep  snow,  carrying 
full  loads,  without  the  use  of  chains  to  pre- 
vent slipping.  This  truck  is  fitted  with  7 
inch  solid  rubber  tires,  and  with  a  5  ton 
load  can  cover  a  distance  of  25^  miles  in 
twelve  minutes,  it  is  claimed.  This  company 
has  also  had  a  smaller  truck  in  constant 
service  during  the  past  five  months. 

The  local  department  stores  have  not  yet 
substituted  motor  driven  delivery  wagons 
for  the  horse  drawn  vehicles.  Wm.  Hen- 
gerer  Company  made  a  beginning  at  Christ- 
mas time  by  renting  a  half  ton  wagon  to 
relieve  the  strain  of  heavy  Christmas  traffic 
in  connection  with  suburban  deliveries,  and 
we  are  informed  that  it  gave  very  satis- 
factory restdts.  It  made  three  trips  daily, 
and  the  experiment  tended  to  prove  that 
motor  trucks  can  be  used  advantageously 
for  light  delivery  service. 

This  trial  is  of  special  interest  to  Buf- 
falonians,  in  view  of  the  fact  that  some 
tentative  efforts  to  use  light  delivery  motor 
trucks  have  been  made  heretofore  by  J.  N. 
Adam  &  Co.,  Anderson,  Meldrum  &  An- 
derson, and  the  H.  A.  Meldrum  Company. 
It  appears  that  in  each  of  these  instances 
small  vehicles  of  light  capacity  were  used, 
and  as  the  cars  were  not  especialUy  adapted 
to  the  work  required  of  them  the  results 
were  more  or  less  unsatisfactory. 

The  Adams  Express  Company  now  has 
nineteen  electric  trucks  in  regular  service  in 
Buffalo,  two  new  trucks  having  been  in- 
stalled in  December.  W.  G.  Moore,  E.  E., 
who  has  charge  of  the  garage,  says  that 
since  the  company  has  operated  its  own 
plant  and  furnished  its  own  power  for 
charging  the  batteries  the  trucks  have  been 
kept  in  efficient  working  order  at  a  com- 
paratively small  cost.  With  the  exception 
of  one  small,  closed  wagon  used  for  special 
deliveries,  these  cars  are  all  of  the  same 
type  used  by  the  company  in  other  cities, 
viz.,  2,500  pounds  capacity.  One  of  these 
cars  is  estimated  to  take  the  place  of  five 
single  horses.  Since  the  company  has  gen- 
rated  its  own  current  the  cost  of  power  for 
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each  wagon  has  been  reduced  to  about  $6 
per  month. 

The  Larkin  Soap  Company  has  several 
gasoline  trucks  in  regular  use,  besides  the 
electric  motor  trucks  adopted  last  year,  and 
has  obtained  good  service  from  them.  This 
concern  has  foimd  it  advisable  to  establish 
its  own  garage,  and  finds  it  economical  to 
employ  competent  help,  both  in  the  garage 
and  to  drive  the  trucks.  John  Larkin,  Jr., 
who  has  supervision  of  this  part  of  the 
company's  interests,  is  an  enthusiastic  stu- 
dent of  the  problem  of  commercial  motor 
development,  and  is  taking  special  pains  to 
compile  reliable  figures  relating  to  the  cost 
of  up-keep,  from  the  company's  experience. 
He  has  devised  a  simple  card  system  for  the 
purpose  of  obtaining  accurate  data  regard- 
ing the  actual  work  done  by  each  truck  and 
its  cost  of  maintenance.  The  cards  are  about 
the  size  of  an  ordinary  business  card,  and 
are  ruled  uniformly  with  spaces  on  one  side 
to  record  the  amount  and  cost  of  supplies 
or  repairs  charged  to  the  car,  and  on  the 
other  side  spaces  for  the  driver's  name,  the 
route  to  be  covered  by  him,  the  time  he 
leaves  the  barn  and  the  time  he  returns, 
with  space  to  note  the  cause  and  length  of 
any  tmusual  delay.  Drivers  are  given  a 
card  every  time  they  leave  on  a  trip,  one 
for  each  trip,  and  are  required  to  turn  the 
card  in,  properly  filled  out  upon  each  return. 
This  system  also  shows  the  comparative 
eflSciency  of  the  driver,  as  indicated  by  the 
time  occupied  in  making  trips,  repairs 
charged  to  the  account  of  his  truck,  etc 

Mr.  Larkin  attributes  the  satisfactory  ex- 
perience of  his  company  to  the  careful  se- 
lection of  trucks  adapted  to  the  work  to  be 
done,  and  the  efficient  provisions  made  for 
keeping  the  cars  in  first  class  condition  at 
the  company's  own  garage.  They  have  also 
made  it  a  point  to  employ  only  reliable 
men,  who  have  been  carefully  instructed 
in  their  duties.  He  estimates  that  each  of 
his  trucks  gives  the  equivalent  in  service  of 
at  least  two  teams. 

Mr.  Larkin  recently  sent  a  letter  of  inquiry 
to  users  of  commercial  motor  trucks  in  va- 
rious parts  of  the  country  asking  for  infor- 
mation regarding  their  experience  as  to  the 
utility  and  economy  of  the  motor  truck  for 
commercial  purposes.  Out  of  135  replies 
more  than  125  were  favorable,  only  five  ex- 
pressing themselves  adverse  to  the  use  of 
the  motor  truck. 

Among  the  local  business  houses  now  ex- 
perimenting with  motor  vehicles,  besides 
the  larger  concerns  already  mentioned,  are: 
W.  H.  Walker  &  Co.  (shoes),  the  Hard 
Manufacturing  Company  (metallic  bed- 
steads), Keystone  Transfer  Company 
(draying),  A.  W.  Case  &  Sons  Manufac- 
turing Company  (plumbers'  supplies),  Buf- 
falo Times  (newspaper  delivery).  John  K. 
Walker,  of  W.  H.  Walker  &  Co.,  has  given 
the  closest  attention  to  every  detail  in  con- 
nection with  the  gasoline  truck  which  the 
firm  has  had  in  constant  service  since  last 
June.  It  is  a  two  cylinder,  20  horse  power, 
air  cooled  truck.  During  the  first  five 
months  it  traveled  2,998  miles,  at  an  ave- 


rage  cost  of  about  2  i-6th  cents  pc:  4 
for  fuel  and  repairs.     The  figures  v\ 
are  as  follows: 

Fire  insurance,  $2,500;  $55  V^ 
annum   $4  5^    U4 

Liability  insurance,  $2,500;  $62.50 
per  annum 5-^      '^ 

Garage    •     'o.co 

Other     expense     (except     labor). 

fuel,  supplies,  repairs,  etc 12.9I     «( 


Total    $3^.77  J 

Average   expense   per    month,    lea  lion^l 

insurance,  $12.98. 

Buffalo  is  undoubtedly  somcwhs  ■ 
other  cities  of  its  size  in  the  a^ic^- 
motor  vehicles  for  comrocrcial  ^jrr 
Although  the  city's  smooth  roadway 
few  heavy  grades,  are  especially  aiL;^ 
the  economical  use  of  motor  tnrb  | 
notwithstanding  the  large  number  u  n 
ure  cars  in  use,  the  business  porbc*  t 
community  has  been  slow  to  sub'^iri 
motor  for  horse  power.  A  man  wIt'  :d 
stands  the  situation  thoroughly 
up  as  follows: 

'*More  trucks  would  probably  he  ss 
Buffalo's  streets  had  the  earlier  r  i 
business  cars  been  more  ruggetfly  but  1 
idea  of  readily  converting  a  plei.c:t< 
into  a  business  car  was  a  pleasioi  d 
the  average  business  man  buyinc 
pleasure  car,  but  it  was  a  xnisal^  i 
Just  as  soon  as  the  business  itrjent 
satisfied  that  they  can  buy  tracks  'ii*! 
stand  up  and  do  the  work  required  ?■  % 
motor  trucks  will  be  bought,  bnt  tL:  i 
comings  of  the  first  arrivals  maik  r*! 
ness  interests  exceedingly  carcfal 

''Business  wagons  for  dclivcrj  7^ 
must  be  built  for  the  work  tbn  vi 
signed  to  do ;  even  for  the  solici-r.  d 
or  person  requiring  a  car  for  thf  ^ 
of  routine  daily  calls,  the  car  sWM 
special  car,  simple,  strong  and  rtl'i 
for  the  harder  service  involved  in  —  ^ 
delivery  of  goods  an  especially  ?tr% 
pie  car  is  needed. 

"Strong  it  must  be,  because  it  ix-i  i 
heavy  loads  at  high  speeds  (tha 
speeds  as  compared  with  horses^ 
be  simple,  because  it  will  not  be  '  J^ 
the  hands  of  an  expert  niechanic. 

The  Motor  Vehicle  Garage  dt 
have  announced  their  intention  to  ct? 
fit  out  a  garage  in  the  heart  of  ti-s 
sale  district  of  the  city,  for  tbc  p=i 
care  of  electric  commercial  \-eh'c--  * 
ticipation  of  a  considerable  demaz 
service  in  the  near  future. 


Stage  Lines  from   Urbani  ' 

The  Jenkins  Auto   and   Tran>* 
pany,   Urbana,  Ohio,   will  cstii* 
more  automobile  stage  lines  tb.  ? 
one   to   King's   Creek,    Kcmun  ^ 
and  North  Lewisburg,  and  ikc 
Westville  and  St  Paris.     Tht  '^^' 
tual  and  Mechanicsburg  will  K*  ' 
as  last  year.     A  two  hours*  f> 
least  will  be  maintained,  and  ^^t 
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will  be  more  frequent,  if  the  business 
warrants  it.  These  lines  are  through  a 
lull  farming  country  where  the  railroad 
i;i\ts  only  one  train  each  way  daily.  By 
means  of  the  auto  buses  passengers  will 
be  able  to  connect  with  trolley  cars  for 
Da>ton,  Springfield,  Columbus  and  other 
points.  A  garage  will  be  equipped  at 
Urbana  and  a  general  livery  business 
transacted. 


Three  Buses  for  Winchendon  Stage 
Line. 

The  members  of  the  new  Winchendon 
(Mass.)  Auto  Transit  Company  are:  John 
r.  Bartlett,  president;  Chas.  A.  Andrews, 
i^t-neral  manager;  Harry  O.  McColly  and 
Fred.  H.  Brunell,  stockholders.  They 
have  ordered  two  eighteen  passenger 
liii-^cs  and  one  twelve  passenger  bus  for 
me  between  Winchendon  Springs,  Win- 
chendon, Waterville  and  Glenallen,  a  dis- 
tance of  3  miles  on  good  roads.  A  5  cent 
fare  will  be  charged  between  each  village. 
It  is  possible  that  a  fourth  bus  may  be 
bought  to  run  to  Lake  Monomonack  and 
Baldwinville  by  way  of  Dennison  Lakes. 


Sightseeing  Vehicles  in  Denver. 

The  Denver  Omnibus  and  Cab  Com- 
pany, who  operate  an  automobile  sight- 
seeing business  in  Denver,  have  ordered 
six  twenty  passenger  electric  vehicles, 
which  will  be  added  to  their  present 
equipment  of  four  vehicles,  three  of 
which  have  a  capacity  of  twenty  passen- 
gers and  one  of  forty  passengers.  The 
seats  on  the  forty  passenger  vehicle  are 
now  being  terraced.  Twenty-five  thou- 
sand passengers  were  carried  in  these 
four  vehicles  from  May  i,  1905,  to  Janu- 
ary I,  1906.  Business  has  been  transacted 
all  winter,  but  at  small  profit. 


The  Negro  Auto  Bus  Line. 

The  Union  Transportation  Company, 
of  Xashville,  Tenn.,  which  is  also  known 
as  the  "Jim  Crow"  automobile  line,  are 
no  longer  dependent  on  the  plant  of  their 
competitor,  the  Nashville  Street  Railway 
Company,  for  electric  current  to  charge 
their  new  electric  buses.  A  dynamo 
and  generating  apparatus  of  sufficient 
power  are  being  installed,  and  President 
Preston  Taylor  says  fourteen  buses  will 
be  placed  in  commission  at  once.  The 
company  have  built  a  park  known  as 
Greenwood,  3  miles  out  of  town  on  the 
Lebanon  Pike,  to  which  place  a  regular 
5ichcdule  will  be  maintained. 


An  automobile  stage  line  is  being 
planned  between  Goldfield  and  Palmetto, 
Cal.  The  run  can  be  made  in  four  hours 
on  a  good  road. 

The  Allegheny  County  commissioners 
have  decided  to  buy  the  automobile  con- 
veyance for  the  Pittsburg  morgue,  as 
suggested  by  Coroner  Armstrong. 


An  automobile  stage  line  is  to  be  es- 
tablished between  Los  Angeles  and 
Downey,  Cal. 

Colonel  Laidlaw,  of  Paso  Robles,  Cal., 
is  arranging  for  an  automobile  stage  line 
from  that  town  to  the  San  Joaquin  country. 

Charles  Floyd,  of  Manchester,  N.  H.,  has 
bought  a  Thomas  car  to  help  him  in  his 
canvass  for  the  nomination  for  Governor  of 
New.  Hampshire. 

F.  E.  Gillette,  of  Tonopah,  Nev.,  has 
purchased  eight  Heine-Velox  automo- 
biles, which  he  will  use  as  passenger  car- 
riers on  the  desert. 

The  Aply  Transfer  Company,  of  White 
Lake,  Sullivan  County,  N.  Y.,  proposes  to 
establish  an  automobile  line  between  Mil- 
ford,  Pa.,  and  Port  Jervis,  N.  Y. 

Jones  &  Puckett,  Murfreesboro,  Tenn., 
are  planning  for  an  automobile  ftage  and 
mail  line  to  Woodbury,  19  miles.  Sim- 
ilar lines  from  Paris,  Tenn.,  to  nearby 
towns  are  being  planned. 

The  proprietor  of  the  Fairmont  Hotel 
on  Nob  Hill,  San  Francisco,  wants  to  buy 
a  hill  climbing  automobile  omnibus  which 
will  make  a  minimum  speed  of  15  miles 
per  hour  carrying  ten  people  on  the  steep 
grades  leading  up  to  the  hotel. 

Perhaps  farmers  will  feel  differently 
toward  the  automobile  when  they  use  the 
machines  to  go  to  market.  There  are  some 
good  auto  truck  wagons  made  now,  and 
some  time  the  price  of  them  may  descend 
within  reach. — American  Cultivator. 

Sidney  Newell,  of  Stockton,  is  planning 
to  establish  an  automobile  passenger  and 
freight  line  between  Milton,  Angels 
Camp  and  the  Big  Trees,  Cal.  He  has 
also  under  consideration  the  establish- 
ment of  a  line  between  Angels  Camp  and 
Stockton. 

The  Fitchbijirg  (Mass.)  Transit  Com- 
pany will  operate  two  sixteen  passenger 
automobile  buses  to  Ashby  the  coming 
summer,  the  same  as  last  year.  The  dis- 
tance is  9  miles  over  a  straight  road  with 
no  hard  grades.  A  25  cent  fare  each  way 
is  charged. 

It  is  reported  that  the  Ontario  and 
Western  Railroad  is  about  to  build  an 
automobile  road  from  Liberty  to  White 
Lake  in  Sullivan  County,  N.  Y.  Eight 
machines  are  to  be  employed  for  carry- 
ing passengers  from  Liberty  to  the  vari- 
ous summer  resorts  in  the  neighborhood. 

The  St.  Louis  Automobile  Service 
Company  has  been  organized  with  a  cap- 
ital of  $5,000  to  operate  a  bus  line  from 
the  terminus  of  the  Broadway  trolley  line 
to  the  Field  Club  grounds,  3^  miles,  and 
probably  to  other  points  in  St.  Louis 
County.  Two  fourteen  passenger  buses 
have  been  ordered,  and  a  twenty  minute 
schedule  will  be  maintained.  By  June  i 
buses  will  be  run  as  far  as  Spanish  Lake. 

The  sightseeing  automobile  will  make 
its  appearance  at  St.  Paul,  Minn.,  this 
spring.  An  order  has  been  placed  for 
a  twenty  passenger  vehicle  for  use  in  Como 


Park,  and  the  Commercial  Club  is  plan- 
ning to  buy  several  vehicles  for  sightsee- 
ing service  in  all  parts  of  the  city  and 
suburbs. 

An  auto  bus  line  is  promised  between 
Hollywood  and  Toluca,  Cal. 

The  Milwaukee  Auto  Transit  Company 
has  been  incorporated  for  the  purpose  of 
operating  an  automobile  stage  line  between 
Milwaukee  and  several  inland  lake  resorts 
the  coming  season. 

The  Maysville-Flemingsburg  Company, 
Lexington,  Ky.,  have  begim  the  operation 
of  an  automobile  bus  line  between  Lexing- 
ton and  Richmond,  27  miles.  A  line  be- 
tween Lexington  and  Nicholasville  will  be 
started  soon.  This  company  is  now  oper- 
ating a  line  between  Maysville  and  Flem- 
ingsburg. 

The  Rochester  (N.  Y.)  Civil  Service 
Board  has  appointed  Harry  S.  Wood- 
worth,  president  of  the  Rochester  Auto- 
mobile Club;  John  A.  Barhite,  vice  presi- 
dent of  the  club,  and  Joseph  E.  Mandery, 
a  former  vice  president,  a  committee  of 
three  to  judge  the  candidates  for  chauf- 
feurs for  the  two  electric  police  patrol 
wagons  purchased  by  the  city.  The  test 
will  be  held  April  15. 

February  Exports  and  Imports. 

The  value  of  the  exports  of  automobiles 
and  parts  from  the  United  States  for  Feb- 
ruary, 1906,  amounted  to  $332,713,  as 
against  $280,137  for  the  same  month  last 
year,  thus  showing  an  increase  of  $52,576. 
The  value  of  the  exports  for  the  eight 
months  ending  February  28,  1906,  amotmted 
to  $1,771,313,  as  against  $1,402,775  for  the 
corresponding  period  last  year,  and  $1,141,- 
371  for  the  corresponding  period  of  the  year 
before.  The  distribution  of  exports  among 
the  different  countries  was  as  follows : 

Eight  Months 
Ending 

Feb.,  1906.  Feb.  38,  1906. 

United    Kingdom $49,035  $471,017 

France    9,495  123,191 

Germany    4,505  35,3*9 

Italy     69,116  131,310 

Other    Europe 2^,655  89,352 

British  North  America....     34,507  384,623 

Mexico     31,331  166,510 

West  Indies  and  Bermuda.  105,535  310,438 

South    America 7,55i  49,041 

British    East   Indies 4,315  38,364 

British   Australasia i>48i  118,846 

Other  Asia  and  Oceania..        1*164  30,910 

Africa    695  30,875 

Other    countries 1,438  Ii»7i7 

Totals $332,713       $1,771,313 

Forty-eight  automobiles,  valued  at  $160,- 
787,  and  automobile  parts  valued  at  $30,- 
765,  were  imported  during  February.  For 
the  eight  months  ending  February  28,  1906, 
664  automobiles,  valued  at  $2430,165,  were 
imported.  Automobile  parts,  valued  at 
$235,570,  were  imported  during  the  same 
period,  as  against  values  of  $50,582  and 
$10,662  for  automobile  parts  imported  dur- 
ing the  corresponding  periods  last  year  and 
the  year  before. 
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Automobilists  Retaliating. 

Trenton,  N.  J. — A  measure  that  appears 
to  be  a  retaliatory  bill  against  horse  owners, 
on  account  of  the  drastic  Frelinghuysen  auto- 
mobile bill,  was  introduced  in  the  New  Jer- 
sey General  Assembly  last  week  by  Mr. 
Perkins,  of  the  Judiciary  Committee,  which 
has  charge  of  the  automobile  bill  in  the 
House.  This  bill  provides  that  two  lamps, 
one  on  either  side,  shall  be  used  on  all  vehi- 
cles on  public  highways  from  one  hour 
after  sunset  to  one  hour  before  sunrise.  It 
is  understood  that  this  is  the  first  of  a 
series  of  retaliatory  measures  that  will  be 
urged  upon  the  Legislature  should  the  Fre- 
linghuysen bill  be  pressed  through  in  an  im- 
amended  form. 

Senator  Frelinghuysen  has  prepared  a 
new  substitute  bill,  striking  out  many  of  the 
radical  features  of  the  old  measure,  and 
which  is  said  to  be  acceptable  to  autoists. 


Damages  for  a  Frightened  Horse. 

New  York  City. — Reginald  Rives  was 
awarded  a  verdict  of  $250  against  St. 
John  Wood  in  the  City  Court  on  March 
27  for  injuries  sustained  by  one  of  the 
plaintiff's  horses  which  was  run  into  by 
the  defendant's  automobile  on  the  East 
Drive  in  Central  Park.  The  horse  was 
one  of  the  leaders  on  the  Pioneer  coach. 
While  the  injuries  appeared  to  be  slight 
at  first,  the  horse  shortly  afterward  de- 
veloped symptoms  indicating  nervous 
prostration.  Chas.  H.  Wilson,  a  coach- 
ing expert,  said  that  he  had  driven  the 
horse  after  the  accident,  and  found  it 
hard  to  drive,  as  he  said,  "It  seemed  to 
be  always  thinking  of  the  auto  and  was 
as  timid  as  a  woman."  Rives  had  to  sell 
the  horse  at  a  loss  of  $250  on  the  pur- 
chase price. 


Senate  Committee  Hearing  on  Sims 
Bill. 

Washington,  D.  C. — The  Sims  bill  regu- 
lating the  use  of  automobiles  in  the  District 
of  Columbia,  which  passed  the  House  of 
Representatives  on  March  12,  will  probably 
be  subjected  to  considerable  amendment  be- 
fore it  is  reported  to  the  Senate.  The  Sen- 
ate District  Committee  held  a  hearing  on 
the  bill  last  Friday,  at  which  much  opposi- 
tion to  its  provisions  developed. 

J.  M.  Stoddard,  of  the  Cook  &  Stoddard 
Company,  was  the  principal  speaker,  urging 
that  some  of  the  features  of  the  bill  be 
eliminated  before  it  should  be  put  to  final 
passage.  Senator  Gallinger,  who  had  been 
making  some  practical  experiments  with  a 
motor  car  to  test  the  practicability  of  the 
measure,  also  presented  facts  to  show  that 
automobiling  under  such  a  statute  would  be 
practically  prohibited. 


Mr.  Stoddard  described  two  classes  of 
offenders  aganist  the  speed  regulations, 
which  he  thought  it  was  desirable  to  reach 
through  legislation.  These  were  the 
wealthy,  reckless  driver,  who  pays  his  fine 
and  forgets  it  in  five  minutes,  and  the  dare- 
devil chauffeur  who  seeks  to  make  his  op- 
eration of  the  machine  spectacular.  These 
two  classes  he  declared  represented  about 
10  per  cent,  of  automobile  owners  or  op- 
erators, while  the  other  90  per  cent,  were 
careful  and  needed  no  such  legislation  as 
that  proposed. 

The  main  provisions  of  the  Sims  bill  are 
the  limiting  of  speed  within  the  fire  limits 
of  the  city  of  Washington  to  12  miles  an 
hour,  slowing  up  at  street  car  crossings  to 
8  miles  an  hour,  checking  the  run  to  6  miles 
an  hour  at  the  intersections  of  all  avenues 
and  streets  in  the  crowded  parts  of  the  city, 
and  a  maximum  of  4  miles  at  certain  points 
where  pedestrian  traffic  is  large. 

Mr.  Stoddard  argued  that  the  slowing 
down  of  a  heavy  car  from  12  miles  to  6  on 
Pennsylvania  and  other  avenues  meant  the 
destruction  of  the  car.  He  declared  that 
obedience  to  the  provisions  of  the  bill  meant 
in  practice  the  running  of  all  cars  at  8  miles 
an  hour. 

The  Sims  bill  is  a  brief  document  and  is 
an  enabling  act  to  guide  the  municipal  au- 
thorities in  framing  a  set  of  regulations  to 
govern  the  police.  Its  penalties  are  of  the 
picturesque  kind,  and  Mr.  Stoddard  espe- 
cially attacked  the  cumubtive  firne  and  im- 
prisonment features,  claiming  that  the  with- 
drawal of  permit  to  operate  from  the  rich 
driver  and  the  reckless  chauffeur  would  be 
twice  as  effective  as  fine  and  imprison- 
ment. 

It  is  understood  here  that  the  imprison- 
ment feature  and  the  cumulative  fines  will 
be  cut  out  of  the  bill  by  the  Senate  District 
Commitee. 


Upon  second  conviction  the  automobil- 
ist's  registration  certificate  will  be  can- 
celled and  another  not  issued  thereafter. 
Any  person  who  witnesses  a  violation  of 
the  law  may  arrest  the  offender. 


The  New  Virginia  Law. 

Richmond,  Va. — Secretary  of  the  Com- 
monwealth Eggleston  is  having  the  auto- 
mobile law  recently  enacted  by  the  Gen- 
eral Assembly  printed -for  distribution. 
The  law  goes  into  effect  June  13  next, 
but  is  simply  permissive  in  that  it  pro- 
vides that  counties,  cities,  towns  and  vil- 
lages may  enact  measures  in  accordance 
with  its  terms.  Four  miles  an  hour  is 
the  limit  of  speed  in  the  built  up  portions 
of  cities,  towns  and  villages,  around 
curves  and  bends,  over  rises  and  acclivi- 
ties, at  all  prominent  crossroads  and  at 
crowded  places  on  the  highways.  Else- 
where 12  miles  an  hour  is  allowed.  Driv- 
ers must  keep  a  careful  look  ahead  for 
the  approach  of  horseback  riders  or  ve- 
hicles drawn  by  horses  or  other  animals, 
and  he  shall  immediately  slow  up  and 
stop  if  signalled  to. 

The  penalty  for  violation  is  a  fine  of 
not  less  than  $10  nor  more  than  $100,  or 
imprisonment  for  not  less  than  five  or 
more  than  thirty  days,  or  both.  In  case 
any  damage  is  wrought  by  a  machine  it 
may    be    seized    anywhere    in    the    State. 


An  Ontario  Automobile  Bill. 

Toronto,  Ont. — Herbert  Lennox  has  in- 
troduced an  automobile  bill  providing  for  a 
registration  fee  of  $10  for  a  motor  vehicle 
of  10  horse  power  or  less  and  $15  when 
above.  A  permit  must  be  issued  by  the 
Provincial  Secretary  and  be  conspicuously 
exposed.  The  maximum  speed  limit  in 
cities  and  villages  is  fixed  at  10  miles  an 
hour  and  15  miles  an  hour  in  the  open 
country.  Municipal  councils  are  given  the 
right  to  limit  the  highways,  and  should  an 
autoist  cause  mjury  and  fail  to  give  his 
name  and  address  it  will  cause  permaneot 
cancellation  of  his  permit  For  first  offense 
autoists  would  be  fined  $25;  $50  for  a  sec- 
ond; $100  for  a  third,  with  costs  in  each 
case,  and  for  a  third  offense  he  might  be 
imprisoned. 


Creditors  File  Bankruptcy  Petition. 

Long  Island  City. — A  petition  in  invol- 
untary bankruptcy  was  filed  against  the 
Vehicle  Equipment  Company,  of  this  city, 
in  the  United  States  Court  for  tlie  Sec- 
ond District  March  28.  The  petitioning 
creditors  are  Kerr,  Page  &  Cooper,  Geo. 
Endicott  and  Smith  &  Mabley,  with 
claims  ranging  from  $195  to  $869.  Chas. 
O.  Dewey,  of  Brooklyn,  was  appointed 
receiver,  and  filed  a  bond  for  $10,000. 
The  officers  and  stockholders  of  the  com- 
pany were  cited  to  appear  April  6  to  show 
cause  why  the  company  should  not  be 
declared  a  bankrupt. 

When  the  petition  was  filed  a  reor- 
ganization of  the  company  was  in  prog- 
ress, and  it  was  proposed  to  change  the 
name  to  the  General  Vehicle  Company. 
The  Vehicle  Equipment  Company  was 
originally  incorporated  under  New  Jersey 
laws  in  December,  1900,  with  a  capital 
stock  of  $400,000,  and  was  reorganized 
under  New  York  laws  in  July,  1903,  and 
the  capital  stock  has  been  increased  to 
$3,000,000,  of  which  $2,000,000  is  common 
stock  and  $1,000,000  preferred  stock. 
There  is  also  a  bond  issue  of  $1,000,000. 
Robert  McA.  Lloyd  was  president.  Hec- 
tor H.  Havemeyer  vice  president  and  Ar- 
thur H.  Havemeyer  secretary.  They  are 
sons  of  William  F.  Havemeyer,  the  sugar 
refiner.  As  we  go  to  press  we  learn  that 
reorganization  as  the  General  Vehicle  Com- 
pany has  been  decided  upon,  and  the  busi- 
ness will  be  carried  on  as  heretofore. 


New  York  Automobile  Bills. 

Albany.  N.  Y. — The  L'Hommedieu  bill 
prescribing  a  tax  of  $i  per  500  pounds 
weight  upon  motor  vehicles  was  reported 
last  week,  with  some  minor  amendments, 
by  the  Senate  Committee  on  Taxation  and 
Retrenchment.  The  Assembly  Ways  and 
Means  Committee  will  give  a  hearing  this 
week  Wednesday  on  the  Stanley  bill  creat- 
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ing  a  State  motor  vehicle  commission, 
which  is  favored  by  Jefferson  De  Mont 
Thompson,  chairman  of  the  racing  com- 
mittee of  the  A.  A.  A. 

At  a  conference  held  here  March  29  rep- 
rej.entatives  of  the  principal  automobile  clubs 
decided  that  they  should  support  the  UHom- 
medieu  bill.  The  clubs  want  the  existing 
law  in  regard  to  penalties  changed  so  that 
all  fines  collected  for  violating  any  ordi- 
nance or  speed  regulation  shall  be  paid  into 
the  State  Treasury  to  be  used  for  highway 
improvement  purposes. 

The  clubs  will  support  an  amendment 
compelling  the  automobile  association  to 
print  a  list  of  all  automobiles,  with  the 
name  and  number  of  the  machine  opposite, 
to  be  posted  in  conspicuous  places,  so  that 
it  will  not  be  necessary  to  go  to  the  Sec- 
retary of  State  every  time  information  con- 
cerning an  automobile  and  its  owner  is 
wanted. 


The  New  Ohio  Automobile  Law. 

Columbus,  Ohio. — The  Ohio  Legislature, 
which  adjourned  Monday,  passed  the  au- 
tomobile bill  framed  by  Mr.  Sawicki,  the 
Senate  acting  on  it  at  a  night  session  Sat- 
urday. The  Bowers  bill,  requiring  county 
registration,  came  up  in  the  House  early  last 
week  for  passage,  but  was  postponed  so 
the  members  might  choose  between  the 
two.  The  Sawicki  bill  was  decided  upon. 
An  effort  was  made  to  reduce  the  speed 
limit  to  8  miles,  but  this  was  defeated.  The 
auto  men  succeeded  in  passing  an  amend- 
ment providing  that  all  fees  and  licenses 
should  go  to  the  fund  for  good  roads.  The 
principal  provisions  of  the  bill  are  as  fol- 
lows: 

Registration  with  the  Secretary  of  State, 
fee  $5  for  first  30  horse  power,  $3  for  each 
additional  10  horse  power.  Dealers  must 
register  one  of  each  type  of  car  handled; 
duplicates,  50  cents  each. 

Speed  must  be  "reasonable"  and  never 
so  great  as  to  be  "dangerous."  In  business 
districts,  10  miles  an  hour.  In  approach- 
ing sharp  curves,  crossing  bridges,  descend- 
ing sharp  grades,  4  miles.  All  local  speed 
regulations  are  invalidated.  No  local  laws 
shall  be  passed  more  stringent  than-  State 
laws  unless  they  apply  equally  to  all  other 
\  chicles.  In  no  village  may  an  ordinance  be 
passed  limiting  speed  to  less  than  6  miles. 
Local  authorities  have  the  right,  however, 
to  exclude  autos  entirely  from  cemeteries 
or  drives  provided  particularly  for  horses. 
Power  is  also  given  to  regulate  speed  in  any 
degree  in  parks  and  on  parkways. 

When  local  laws  more  stringent  than 
State  laws  are  in  force,  at  corporation  line 
a  sign    must   be   conspicuously   displayed: 

"Slow  down  to miles."     Similar  signs 

must  be  displayed  in  parks,  on  parkways 
and  streets  where  change  of  speed  is  re- 
(juired. 

If  the  driver  of  a  restive  horse  raises  his 
hand  the  auto  must  come  to  a  stop  to  give 
tlic  horse  a  reasonable  time  to  get  past. 
Caution  must  be  used  in  passing  a  restive 
horse  from  the  rear. 


Autos  must  carry  two  white  lights  and 
one  red  visible  from  rear.  License  tag 
must  be  visible.  Lights  from  one  hour  after 
sundown  to  within  one  hour  of  sunrise. 
Effective  brakes  and  bell  or  horn  must  also 
be  provided. 

Chauffeurs  (for  hire)  must  pay  $2  fee  for 
registration  and  receive  tag  to  wear  when- 
ever driving,  which  tag  may  not  be  loaned. 
This  rule  does  not  apply  to  owner  driving 
his  own  machine. 

Vehicles  properly  licensed  in  other  States 
may  pass  through  Ohio  without  paying  the 
Ohio  license.    Penalties  are  as  follows : 

A  person  owning  or  operating  an  auto 
which  he  does  not  register  may  be  punished 
as  follows:  First  offense,  not  more  than 
$100  fine;  second,  not  less  than  $50  nor 
more  than  $100,  or  thirty  days'  imprison- 
ment, or  both ;  third,  $100  to  $150,  or  thirty 
days,  or  both. 

Violation  of  any  other  provision:  First 
offense,  $25;  second,  $25  to  $50;  third,  $50 
to  $100,  or  ten  days'  imprisonment,  or  both. 

The  law  goes  into  effect  June  i,  1906. 


license  of  Earle  G.  Greenleaf,  Cambridge, 
until  July  i,  on  account  of  reckless  driving. 
This  is  the  first  case  brought  by  the  Massa- 
chusetts Automobile  Owners'  Association, 
of  which  Francis  Hurtibus  is  the  counsel. 


Good  Roads  Appropriations. 

Columbus. — The  Finance  Committee  was 
persuaded  by  the  friends  of  good  roads 
in  preparing  the  second  general  appropria- 
tion bill  to  increase  by  $50,000  the  appro- 
priation for  1907  $50,000  in  excess  of  that 
allowed  for  1906,  making  it  $200,000,  to 
make  an  appropriation  of  $200,000  for  State 
aid  in  1907,  an  increase  of  $50,000  over  the 
sum  allowed  for  1906.  This  passed  the 
House,  but  the  Senate  Finance  Committee 
switched  the  additional  $50,000  to  the  State 
Agricultural  Department  to  build  a  grand 
stand  on  the  State  Fair  Grounds,  and  the 
House  concurred  in  the  change.  The  total 
for  the  two  years  is  thus  $300,000.  The  State 
Highway  Commission  was  given  an  ap- 
propriation to  fit  up  offices  in  the  Judiciary 
Building  on  the  State  Capitol  grounds.  Both 
houses  passed  the  Hayes  bill,  making  slight 
changes  in  the  good  roads  law  required  in 
order  that  the  appropriation  for  1906  might 
be  immediately  available. 


New  Orleans. — Mayor  Behrman,  of 
New  Orleans,  has  declined  to  sign  the  city 
ordinance  prohibiting  the  fj^st  driving  of 
automobiles.  He  fails  to  see  the  necessity 
for  the  measure,  as  there  have  been  no 
accidents  in  that  town. 

Albany,  N.  Y. — Senator  Gardner  has  in- 
troduced a  bill  which  will  permit  the  Eng- 
lish Lloyds  insurance  companies  to  solicit 
business  in  this  State,  because  domestic 
companies  do  not  insure  automobiles  which 
may  be  used  all  over  the  world. 

Annapolis,  Md.— The  Hastings  bill 
provides  that  in  Dorchester  County, 
where  Tuesdays  and  Saturdays  are  mar- 
ket days,  automobiles  shall  not  be  al- 
lowed the  use  of  the  roads.  A  physician 
hurrying  to  the  bedside  of  a  patient  is 
alone  exempt. 

Boston, — The  Massachusetts  Highway 
Commission  has  suspended  the  automobile 


Fatal  Accident  at  New  Rochelle, 

N.  Y. 

Mrs.  Betty  Kuchler,  aged  seventy  years, 
and  her  sister.  Miss  Albina  Stein,  aged 
seventy-three  years,  were  run  over  by  an 
automobile  and  killed  on  Main  street,  New 
Rochelle,  last  Sunday  evening  while  walk- 
ing home  from  church.  The  automobile 
was  driven  away  rapidly  after  the  accident, 
those  in  it  not  stopping  to  see  what  injury 
had  been  done.  A  crowd  of  men  and  boys 
chased  the  vehicle,  but  it  was  soon  out  of 
sight.  Several  people  in  the  crowd  suc- 
ceeded in  reading  the  number,  which  was 
New  York  license  No.  24,984,  and  in  this 
way  traced  the  machine  to  its  owner,  John 
C.  Rodgers,  Jr.,  of  10  St.  Nicholas  place. 
New  York,  a  son  of  John  C.  Rodgers,  the 
Subway  contractor. 

Witnesses  say  the  the  machine  was  going 
at  the  rate  of  about  30  miles  an  hour.  It 
was  driven  by  John  Johnston,  of  White 
Plains,  a  chauffeur  employed  by  young 
Rodgers.  In  the  car  at  the  time  of  the  ac- 
cident were  Mr.  and  Mrs.  Rodgers,  Jr.,  Mr. 
and  Mrs.  C.  W.  Collins  and  George  Mc- 
Nabb.  Johnston  gave  himself  up  to  the  New 
Rochelle  authorities  Monday  morning  and 
was  held  for  the  grand  jury  under  $10,000 
Tuesday  morning  at  White  Plains. 

The  accused  chauffeur  says  that  he  saw 
two  wagons  just  ahead  of  him  coming  in 
the  opposite  direction  near  the  foot  of  a 
steep  hill  at  the  bottom  of  which  is  a  rail- 
road bridge.  As  the  drivers  of  the  wagons 
saw  the  automobile  approaching  they  pulled 
to  one  side  to  make  room,  and  Johnston 
says  he  put  on  speed  to  get  a  start  on  the 
hill.  As  he  did  so,  he  claims,  the  women 
stepped  out  from  behind  one  of  the  wagons, 
and  he  ran  them  down  before  he  had  time 
to  stop.  He  claims  the  accident  was  entire- 
ly unavoidable. 


Coroner's  Decision  in  Craig 
Fatality. 

In  the  inquest  into  the  cause  of  the  death 
of  Mrs.  Jane  Craig,  in  an  automobile  acci- 
dent in  the  Bronx  (New  York  city)  on 
March  9,  the  coroner's  jury,  at  the  hearing 
on  April  3,  found  "that  the  said  Jane  Craig 
came  to  her  death  on  the  9th  day  of  March, 
1906,  at  Fordham  Hospital,  from  compound 
fracture  frontal  bone,  extending  to  base; 
cerebral  hemorrhage,  caused  in  an  auto- 
mobile accident,  caused  by  an  error  of  judg- 
ment on  the  part  of  the  chauffeur  of  the 
Welch  car,  Mr.  Fred  S.  Welch,  and  we  ex- 
onerate both  prisoners." 

The  prisoners  referred  to  were  Fred  S. 
Welch,  who  was  driving  the  car  which  was 
baid  to  have  c»)lli<led  with  that  in  which 
Mrs.  Craig  was  riding,  and  Alexander  T. 
Cummings,  the  chauffeur  of  the  wrecked 
car. 
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An  automobile  and  motor  show  will  be 
held  in  Auditorium  Hall,  New  Orleans, 
May  14  to  19. 

George  Arbuckle  is  making  a  trip  through 
Mexico  in  the  interests  of  the  Winton  Mo- 
tor Carriage  Company. 

The  Morris  Auto  Company,  Saginaw, 
Mich.,  have  increased  their  capital  stock 
from  $12,000  to  $25,000. 

The  Murillo  Manufacturing  Company  is 
planning  to  establish  an  automobile  factory 
and  garage  at  Marion,  Ind. 

F.  E.  Dayton,  of  Hartford,  has  been  ap- 
pointed the  manager  of  the  Chicago  branch 
of  the  Electric  Vehicle  Company. 

Clarence  B.  Brokaw  delivered  a  lecture 
at  the  A.  C.  A.  March  27  on  "Ignition: 
Magnetos,  Dynamos  and  Batteries." 

The  Muncie  Auto  Parts  Company,  Mun- 
cie,  Ind.,  will  occupy  a  new  factory,  217 
North  Walnut  street,  in  that  city. 

Frank  Lake,  an  American  dentist  of 
Guadalajara,  Mexico,  has  leased  a  building 
for  the  manufacture  of  automobiles. 

Every  automobile  in  Cincinnati  has  been 
invited  to  enter  the  mechanical  parade  April 
9  during  the  clean  streets  convention. 

The  garage  of  the  Thompson-Schoeffel 
Company,  26  Plymouth  avenue,  Rochester, 
N.  Y.,  was  destroyed  by  fire  March  23,  with 
a  loss  of  $75,000. 

The  Bennett-Bird  Company  are  building 
a  two  story  garage  at  1470  Michigan  ave- 
nue, Chicago,  which  they  expect  to  occupy 
May  I.  They  handle  the  Corbin  and  Dolan 
cars. 

The  Pittsburg  automobile  dealers  have 
organized  with  the  following  officers :  Presi- 
dent, W.  M.  Murray;  vice  president,  W. 
A.  Richwine;  secretary  and  treasurer, 
Arthur  L.  Banker. 

Bert  Morley,  for  three  years  past  sales 
manager  of  the  parts  department  of  the 
Briscoe  Manufacturing  Company,  of  De- 
troit, is  now  representing  Hayden  Fames, 
of  Cleveland. 

President  John  Farson  and  Secretary 
Sidney  S.  Gorham,  of  the  A.  A.  A.,  spoke 
at  the  annual  dinner  of  the  Peoria  (111.) 
Automobile  Club  March  26. 

Richard  Bacon,  Jr.,  for  the  past  two 
years  manager  of  the  Chicago  branch  of  the 
Studebaker  Automobile  Company,  is  now 
with  the  Pardce-Johnson-Hamell  Com- 
pany, 1220  Michigan  avenue.  ' 

Aron  Asen,  a  Yiddish  blacksmith,  of 
New  York's  lower  east  side,  has  started  a 
sijj;htsociiiji  automobile  for  the  purpose  of 
showinj;  the  fashionable  districts  to  the 
east  sidcrs  at  25  cents  a  head. 

The  White  Sewing  Machine  Company 
have  filed  an  application  for  a  permit  for 
the  erection  of  their  new  plant  at  Cleve- 
land. The  building  will  cover  20,000  square 
feet,  and  will  cost  $250,000.    The  contract- 


ors agree  to  have  the  building  ready  by 
August  I. 

The  village  of  Eden  on  Mt.  Desert 
Island,  Me.,  has  again  barred  motor  cars 
from  its  limits. 

Fire  destroyed  one  of  the  shops  at  the 
plant  of  the  Whitlock  Coil  Pipe  Company, 
Hartford,  Conn.,  March  25.  Loss,  $25,000. 
Insured. 

The  C.  H.  Blomstrom  Motor  Company, 
Detroit,  have  completed  an  addition  to  their 
factory,  affording  20,000  square  feet  of  ad- 
ditional floor  space. 

The  Stevens-Duryea  automobile  factory 
at  Chicopee  Falls,  Mass.,  have  declared  for 
an  open  shop,  as  the  result  of  the  strike 
recently  declared  in  the  attempt  to  unionize 
their  polishing  department. 

The  increase  in  the  price  of  gasoline  by 
the  Standard  Oil  Company  went  into  ef- 
fect March  29.  Automobile  gasoline,  which 
has  been  selling  in  bulk  for  12  cents  per 
gallon,  now  sells  for  13  cents. 

J.  W.  McAlman,  for  some  time  past  the 
manager  of  the  Locomobile  branch  in  Bos- 
ton, is  now  manager  of  the  Electric  Vehicle 
Company's  branch  in  that  city,  W.  W.  Burke 
having  been  transferred  to  New  York. 

Philip  W.  Blake  has  resigned  as  pur- 
chasing agent  of  the  Corbin  Motor  Vehicle 
Corporation  to  become  assistant  manager 
of  the  American  Electric  Novelty  and  Man- 
ufacturing Works,  New  York  city. 

An  automobile  hill  climbing  contest  will 
be  held  at  Wilkesbarre,  Pa.,  in  connection 
with  the  centennial  jubilee  May  10-12.  The 
course  will  be  a  mountain  road  known  as 
Giant  Despair,  where  the  average  grades  are 
24  per  cent. 

Sixteen  automobiles  have  been  blacklisted 
by  the  military  authorities  of  the  Presidio, 
San  Francisco,  and  are  not  permitted  to 
enter  the  gates  of  the  enclosure.  This  is 
due  to  the  failure  of  the  automobilists  to 
observe  the  rules. 

The  Automobile  Cover  and  Top  Manu- 
facturing Company  is  moving  into  larger 
quarters  at  154  East  Fifty-seventh  street, 
New  York  city,  where  20,000  square  feet  of 
floor  space  will  be  available.  W.  Irvine 
Fickling  and  Geo.  R.  Spinning  have  pur- 
chased the  interest  of  Percy  Owen  and 
Robert  E.  Fulton. 

Inspector  Murray,  of  the  Bureau  of  Com- 
bustibles, of  New  York  city,  recently  closed 
Hartog's  garage,  304  West  Fifty-fourth 
street,  and  ordered  all  cars  and  gasoline 
to  be  removed  within  five  days  from  Wil- 
liam Schreiber's  garage,  308  West  Fifty- 
ninth  street,  because  they  had  not  complied 
with  the  regulations. 

E.  O.  Gowing,  of  Lincwood  avenue  and 
Simpson  road,  Ardmorc,  Pa.,  was  killed 
and  his  wife  mortally  injured  in  an  automo- 
bile smash-up  in  Penn  street,  Ilaverford, 
Monday  afternoon.  The  antoniohile  ran 
into  a  rope  that  had  been  stretched  across 
the  street  in  front  of  a  l)uil<linj?  opera- 
tion, Mr.  Gowing  was  startled  and  turned 
the  steering  wheel  sharply.  This  caused  the 
vehicle  to  swerve,  and  it  crashed  into  a  tele- 


graph pole,  overturned  and  crushed  Mr. 
and  Mrs.  Gowing  beneath  it. 

It  is  planned  to  have  a  garage  in  the  new 
church  the  First  Presbyterian  congrega- 
tion will  erect  in  Cincinnati.  The  garage 
will  be  for  the  exclusive  use  of  the  church 
members. 

The  Tacoma  (Wash.)  Automobile  Qub 
has  declared  vigorously  against  fast  driving. 
The  following  officers  have  been  elected: 
President,  W.  W.  Pickerill;  vice  president, 
W.  O.  Williams;  secretary,  Dell  Young; 
treasurer,  A.  G.  Prichard. 

Coroner  Cameron,  of  Cincinnati,  has  ex- 
onerated John  W.  Tarbill,  of  that  city,  from 
any  blame  for  causing  the  death  of  a  g>T)sy 
woman,  who  was  killed  by  an  automobile 
that  he  was  driving.  The  coroner  found 
that  the  machine  was  within  the  speed  lim- 
it, and  every  effort  was  made  to  save  the 
deceased. 

We  have  received  from  the  New  Hamp- 
shire Bureau  of  Labor  the  second  special 
report  of  the  summer  boarding  business  and 
resorts  of  New  Hampshire.  It  contains 
much  information  of  interest  to  automobil- 
ists, as  well  as  two  excellent  road  maps  of 
the  regions  about  Lake  Sunapee  and  Lake 
Winnipesaukee. 

Policeman  Jphn  Dillon,  of  the  New  York 
police  department,  known  as  the  "auto  cop," 
because  he  has  been  very  alert  in  checking 
speed  violations  in  the  Bronx,  was  thrown 
headlong  from  a  wheel  while  chasing  an 
automobile  on  March  28.  The  fall  broke 
his  left  kneecap,  and  he  will  probably  never 
be  able  to  ride  a  wheel  again. 

The  Ohio  State  Automobile  Association 
was  organized  at  Columbus,  March  24,  with 
the  following  officers:  President,  Mr. 
Scholes,  of  Cleveland;  vice  presidents,  Mr. 
Baker,  of  Cleveland;  A.  Auble,  of  Akron; 
F.  E.  Avery,  of  Columbus;  Mr.  Dutton- 
hoffer,  of  Cincinnati;  secretary  and  treas- 
urer, R.  H.  Cox,  of  Cincinnati. 

Jefferson  De  Mont  Thompson,  the  new 
chairman  of  the  A.  A.  A.  racing  board,  be- 
lieves that  the  National  Guard  or  Federal 
troops  should  be  employed  to  police  the 
course  at  the  next  Vanderbilt  Cup  race.  He 
makes  use  of  the  argument  that  the  United 
States  Government  exercises  police  control 
over  the  international  yacht  races. 

The  New  York  salesrooms  of  the  Welch 
Motor  Car  Company,  Broadway  and  Six- 
ty-second street,  were  opened  last  Satur- 
day afternoon,  when  about  400  people  vis- 
ited Ihe  rooms,  which  were  handsomel> 
decorated.  An  orchestra  furnished  music, 
and  refreshments  were  served.  Burgoj-nc 
Hamilton  is  the  New  York  manager. 

At  the  monthly  meeting  of  the  commit- 
tee of  management  of  the  American  Motor 
Car  Manufacturers'  Association,  held 
March  30  at  Chicago,  a  resolution  was 
a(lo])ted  favoring  the  holding  of  dealers' 
anioninhile  shows,  both  in  New  York  an<l 
Chicaf.10,  to  le  managed  exclusively  by  tin- 
dealers'  associations  in  those  cities.  Tin* 
place  for  holding  the  open  air  show  in 
the  fall  will  be  decided  on  at  the  regular 
meeting  of  the  association  April  20. 
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Agency  and  Garage  Notes. 

W.  D.  Grow,  Marysville,  Cal.,  will  open 

garage  this  spring. 

Paul  Behrendt  will  erect  a  garage  at  Bill- 
ngs,  Mont.,  this  spring. 

.V  .A..  Eastman  will  erect  a  garage  at 
Vonomowoc,  Wis.,  this  spring. 

Walter  Glenny,  West  Chester,  Pa.,  will 
poi  a  garage  and  repair  shop  this  spring. 

Ennor  &  Sibley  have  opened  the  Mission 
aragc  at  757  West  Seventh  street,  River- 
ide,  Cal. 

X.  J.  Bergman  will  build  a  garage  at 
dder  and  Fifteenth  streets,  Portland,  Ore., 
liis  spring. 

The  Minot  Machine  Shop  and  Repair 
Company,  Minot,  N.  Dak.,  are  erecting  a 
arage  which  will  be  ready  for  business  by 
4>ril  20. 

A  branch  garage  is  being  fitted  up  at  Che- 
ango  and  Utica  streets,  Buffalo,  N.  Y.,  by- 
V.    F.    Poison,    proprietor    of    the    Utica 
itrcet  Automobile  Station. 

The  Linscott  Motor  Company,  163  Co- 
anbus  avenue,  Boston,  has  leased  the  en- 
ire  building  at  41  Stanhope  street  to  ac- 
wnmodate  additional  business. 

The  newly  incorporated  Oliver  Electric 
'chicle  Company,  1737  Twelfth  street, 
C.  F„,  Cleveland,  Ohio,  will  operate  a  gar- 
gc  exclusively  for  electric  vehicles. 

H.  N.  Price  has  succeeded  L.  D.  Fisher 
s  manager  of  the  Joliet  Auto  and  Garage 
^pany,  100  Cass  street,  Joliet,  111.  They 
andlc  the  Knox,  Buick,  Cadillac  and  Win- 
rm  cars. 

The  Pond  Auto  Station,  Plymouth  and 
Usenet  streets,  Worcester,  Mass.,  was 
l>cned  March  24.  They  handle  the  Pope- 
"oledo,  Pope-Hartford,  Pope-Tribune  and 
Linton  cars. 

The  Motor  Vehicle  Garage  Company, 
133  Main  street,  Buffalo,  N.  Y.,  is  mak- 
ng  extensive  alterations  and  additions  to 
ts  garage  for  the  care  and  repair  of  both 
tone  and  gasoline  cars. 

A  permanent  injunction  has  been  issued 
draining  the  Chicago  municipal  authori- 
»«  from  interfering  with  the  erection  of 
he  new  Stoddard-Dayton  garage.  Fortieth 
trect  and  Grand  Boulevard. 

The  Euclid  Auto  Exchange,  Cleveland, 
)hio,  of  which  W.  A.  Mayer  and  W.  H. 
^non  are  the  proprietors,  have  recently 
eased  a  building  at  5017  Euclid  avenue, 
rherc  they  will  handle  the  Compound  cars 
id  conduct  a  general  garage  and  livery 
iii'Mness. 


Garage  Versus  Tailor  Shop. 

Englewood,  N.  J.— J.  William  Van  Wart, 
•f  this  tow^n.  has  been  summoned  to  appear 
«f«'re  Vice  Chancellor  Garrison,  of  Jersey 
-''y,  to  show  cause  why  an  injunction 
h'^uld  not  be  issued  restraining  him  from 
•pcrating  a  garage  at  44  Palisade  avenue, 
^atrick  L.  Kenny  says  that  the  odor  of  the 
prage  is  driving  customers  away  from  his 
»<iies'  uiloring  establishment  next  door. 


New  Incorporations. 

C.  A.  Cocy  &  Co.,  Chicago. — ^Capital,  $5,000; 
dealing  in  automobiles.  Incorporators,  Benjamin 
Levering,  G.  N.   Beckford  and  A.  A.  Boone. 

Cocy  Automobile  Livery  Company,  Chicago. — 
Capital  $2,500;  renting  automobiles.  Incorpo- 
rators, Benjamin  Levering,  G.  N.  Beckford  and 
A.    A.    Boone. 

Darracq  Motor  Car  Company,  Boston,  Mass. — 
Capital,  $25,000;  to  deal  in  automobiles.  In- 
corporators, A.  A.  Hastings  and  F.  W.  Clark, 
both   of    Boston. 

Acme  Automobile  Company  Waterford,  N.  Y. — 
Capital,  $1,000.  Directors,  F.  W.  Kavanaugh, 
Waterford;  D.  M.  McDermott  Troy;  E.  P.  Chap- 
man,  Jr.,   Albany. 

Chicago  Automobile  Club  Auxiliary  Association, 
Chicago. — Capital,  $150,000;  maintaining  a  club- 
house. Incorporators,  John  Farson,  Ira  M.  Cobe, 
Sidney   S.   Gorham. 

Tileston  Pickard  Company,  Chicago. — Capital, 
$30,000;  manufacturing  atuomobiles.  Incorpo- 
rators, Charles  F.  Tehune,  Jeremiah  B.  O'Connell 
and  William   C.   Asay. 

Uoldrege  Automobile  Company,  Holdrege,  Neb. 
— Capital,  $10,000;  to  deal  in  automobiles  and  ac- 
cessories. Incorporators,  W.  H.  Paddock,  A.  F. 
Larson  and  W.  A.  Shreck. 

Phillips  Motor  Car  Company,  Los  Angeles,  Cal. 
— Capital  stock,  $25,000  and  $400  paid  in.  Di- 
rectors, L.  E.  Phillips,  Anna  B.  Phillips  L.  A. 
Phillips  and   R.  W.   Phillips. 

Wakeman  Motor  Company,  New  York  City. — 
Capital,  $100,000.  Incorporators,  Harry  G. 
Wakeman,  Haskell  C.  Billings  and  John  C. 
Billings,  all  of  New  York  city. 

Washington  Automobile  Company,  Chicago. — 
Capita],  $10,000;  manufacturing  and  repairing  au- 
tomobiles. Incorporators,  Albert  J.  Brockman, 
Wilbur  J.  Wilkins,   LetJna  Barth. 

St.  Louis  Automobile  Service  Company,  St. 
Louis,  Mo. — Capital,  $5,000;  to  operate  motor 
stage  lines.  Incorporators,  Lee  Meriweather, 
Robert  J.  Bowman  and  Frank  S.   Reel. 

Charles  Gate  Engineering  Company,  East 
Orange,  N.  J. — Capital,  $5,000;  to  manufacture 
automobiles,  motor  cars;  etc.  Incorporators,  A. 
R.  Bangs,  H.  A.  Bangs,  H.  B.  Hollings,  G.  H. 
Bauman  and  H.  H.  Puking,  all  of  East  Orange. 

Berkshire  Cycle  and  Automobile  Company, 
North  Adams,  Mass. — Capital,  $5,000.  Incorpo- 
rators, Walter  Parker,  Anson  Williams  and  Milton 
L.  Fero.  Object,  to  buy,  sell  and  repair  bicycles 
and  automobiles. 

John  S.  Mathews  Motor  Company,  Portland, 
Ore. — Capital  stock,  $100,000;  to  manufacture  and 
sell  motors,  water  wheels,  etc.  Incorporators, 
John  S.  Mathews,  W.  P.  Evans,  W.  C.  Minnis 
and   Clarence   Penland. 

Oliver  Electric  Vehicle  Company,  1737  Twelfth 
street,  N.  E.,  Cleveland,  Ohio. — Capital,  $10,000 
($7,000  paid  in).  President,  W.  O.  Dc  Mars; 
vice  president,  A.  M.  Barnes;  secretary  and 
treasurer,  W.  M.  Fitch;  directors,  the  officers 
and  O.  P.  De  Mars  and  R.  G.  Fitch.  Object,  to 
operate   a   garage    for   electric   vehicles. 


New  Agencies. 

Shreveport,    La. — Foster   Carter,   Maxwell  cars. 

Detroit. — J.    P.    Schneider,    Stevens-Duryea  cars. 

Worcester,   Mass. — A.   E.   Flint.   Compound  cars. 

Lawrence,  Mass. — Charles  A.  Frank,  Compound 
cars. 

Springfield,  Mass. — Woodward  &  Reopcll,  Craw- 
ford  cars. 

Reno,  Nev. —  Carter  &  McKenzie,  Dorris  cars 
(State   of   Nevada). 

Toledo. — Cooncy  Automobile  Company,  for 
.\erocar   automobiles. 

Buffalo,  N.  Y. —  Babcock  Electric  Carriage  Com- 
pany,   National   cars. 

Cleveland,  Ohio. — Euclid  Auto  ExchanRc,  Com- 
pound cars  of  E.  H.  V.  Company,  Middletown, 
Conn. 

Boston,  Mass, — Concord  Motor  Company,  of 
Concord,  Compound  cars  (Boston  and  north- 
eastern   Massachusetts). 


Chicago. — Aerocar  Company,  of  Detroit,  at  347 
Wabash    avenue. 

Chicago,  HI. — Gcylcr  &  Levy,  390  Wabash  ave- 
nue,   Lozier   cars    (general   Western   agency). 

Chicago,  III.— C.  P.  Warner  &  Co.,  1220  Michi- 
gan avenue,  Crawford  cars  (Illinois,  Wisconsin 
and    Indiana). 

Joliet,  III. — The  Steinhart  &  Jcnson  Auto  Com- 
pany, 631  Jefferson  street,  Rambler  &  HoUman 
cars   (Grundy  and  La  Salle  counties). 


Trade   Literature   Received. 

Garvin  Machine  Company,  New  York. — 1906 
catalogue,   214  pages. 

Acme  Motor  Car  Company,  Reading,  Pa. — Cata- 
logue of   1906  models. 

Four  Wheel  Drive  Wagon  Company,  Milwaukee, 
Wis. — Catalogue  of  their  trucks. 

Fischer  &  Kuchner,  Providence,  R.  I. — Folder 
describing  the  Providence  motor. 

Neustadt  Automobile  and  Supply  Company,  St. 
Louis,  Mo. — 1906  catalogue,  112  pages. 

H.  H.  Franklin  Manufacturing  Company, 
Syracuse,  N.  Y. — Booklet  entitled  "Luxury." 

P.  M.  Hotchkin,  4021  Lake  avenue,  Chicago,  111. 
— Catalogue  of  the  Hotchkin  anti-jolt  device. 

The  Forest  City  Motor  Car  Company,  Massillon, 
Ohio. — Folder  descriptive  of  Jewell  Model  B  run- 
about. 

The  Levcns  &  Dyer  Manufacturing  Company, 
Providence,  R.  I. — Circular  describing  Friend's 
new  dry  vapor  carburetor. 

Gisholt  Machine  Company,  Madison,  Wis. — Leaf- 
let describing  the  Gisholt  30  inch  vertical  boring 
mill;  also  power  moving  device  for  the  rapid  trav- 
ersing of  turret  slide  on  Gisholt  lathes. 

The  Hess-Bright  Manufacturing  Company,  245 
North  Broad  Street,  Philadelphia. — Card  illus- 
trating ball  bearings  for  automobile  change  gear, 
as  used  in  the  Daimler  (Coventry)  18-28  horse 
power    1905  car. 


Patents  Issued  March  6,  1906. 

814.132.  Clutch  Mechanism. — Henry  S.  Hele- 
Shaw,  Liverpool,  England.  Filed  December  16, 
1903.     Serial  No.  185,444. 

814.133.  Starting,  Stopping,  Speed  Controlling 
and  Reversing  Gear. — Henry  S.  Hcle-Shaw,  Liver- 
pool, England.  Filed  December  16,  1903.  Re- 
newed January  9,  1906.     Serial  No.  295,321. 

814,164.  Resilient  Vehicle  Tire. — John  F.  Rau, 
Chicago,  111.,  assignor  of  one-half  to  John  F. 
Cordcs,  (Thicago,  111.  Filed  September  19,  1904. 
Serial  No.  224,993. 

814,171.  Buffer  for  Use  on  Motor  Vehicles. — 
Frederick  R.  Simms,  London,  England.  Filed  Sep- 
tember 26,  1905.     Serial  No.  280.200. 

814,268.  Power  Transmitting  Mechanism. — -Alex- 
ander T.  Brown,  Syracuse,  N.  Y.,  assignor  to  the 
Brown-Lipe  Gear  Company,  Syracuse,  N.  Y.,  a 
copartnership.  Filed  December  7,  1905.  Serial 
No.  290,685. 

814,479.  Resilient  Vehicle  Wheel.— John  W. 
Roddy,  Washington,  D.  C.  Filed  October  21, 
1905.     Serial  No.  283,755. 

814,580.  Vehicle  Wheel.— George  H.  Williams, 
Los  Angeles,  C^l.  Filed  August  31,  1905.  Serial 
No.  276,489. 

814,586.  Safety  Steering  Mechanism  for  Auto- 
mobile Carriages. — Emile  D.  Cahen,  Paris,  France, 
assignor  to  Societc  Anonymc  d'Electriciti  ct  d' Au- 
tomobiles Mors,  Paris,  France.  Filed  June  15, 
1905.     .Serial  No.  265,364. 


Patents    Issued    March    13,    1906. 

814.737.  Tire. — Benjamin  C.  Seaton,  St.  Louis, 
Mo.     Filed  May  26,    1905. 

814,780.  Vehicle. — Charles  C.  Grosshauser,  Sha- 
kopee,   Minn.     Filed  April  28,   1905. 

814.823.  Vehicle  Body. — Harry  E.  Bradner, 
Lansing.  Mich.     Filed  August  7,   1905. 

814.824.  Vehicle  Body. — Harry  E.  Bradner, 
Lansing,  Mich.     Filed  August   7,    1905. 
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814,905.  Speed  Indicator. — Charles  O.  Ericson, 
Helmetta,  N.  T.     Filed  March  24.  1905. 

814.930.  Vehicle  Fender  or  Obstruction  Re- 
mover for  Road  Vehicles. — Pedro  Arrieta  y  Sanz, 
Pamplona,  Spain.     Filed  October  9,  1903. 

814,964.  Motor  Cutter.— Frank  P.  Jordan,  New 
York,  N.  Y.     Filed  June  13,  1905. 

814,991.  Automobile  Engine  Suspension. — ^Al- 
fred  C.  Stewart,  Los  Angeles,  Cal.  Filed  March 
I.   1905. 

8x5,045.  Automobile. — Charles  Schmidt,  Cleve- 
land, Ohio.     Filed  October  9,  1905. 

815,108.  Speed  Indicator. — Ernest  J.  Loring, 
Somerville,  Mass.     Filed  August  z6,  1905. 

'SiS>i37>  Safety  Starting  Mechanism  for  Mo- 
tors.— Adolphus  H.  Beecher,  Mason  City,  la. 
Filed  October  24,    1904. 

815,279.  Vehicle  Tire.— Henry  C.  Folger,  West 
Somerville,  Mass.     Filed  May  19,  1905. 

815.303.  Recording  Apparatus  for  Motor  Ve- 
hicles.— David  Mason,  New  York,  N.  Y.  Original 
application  filed  August  35,  1903.  Divided  and 
this  application  filed  November  ai,  1903. 

815.319.  Tire  Case.— Howard  R.  Teel,  Medford. 
Mass.  Continuation  of  application  filed  November 
6,  1905.    This  application  filed  January  6,  1906. 

Patents  Issued  March  20,  1906. 

815.360.  Device  for  Recharging  the  Storage  Bat- 
teries of  Automobiles. — Lamar  Lyndon,  New  York, 
N.  Y.  Filed  May  4,  1904.  Renewed  March  23, 
1905. 

815.386.  Change  Speed  Gearing. — Eugen  SoUer, 
Basel,  and  Friedrich  Hottinger,  Berne,  Switzer- 
land.    Filed  April  29,   1904. 

815.430-  Pneumatic  Tired  Wheel. — Thomas  B. 
JcfFery,  Kenosha,  Wis.     Filed  November  21,  1904. 

815.57^.  Vehicle  Tire.— John  K.  Williams,  Ak- 
ron,  Ohio.     Filed  September  5,  1905. 

815.573.  Vehicle  Wheel.— Charles  C.  Wilson, 
Dasrton,  Ohio.     Filed  November  1,  1905. 

8x5,708.  Speed  Indicator. — Gustav  Ihle,  Berlin, 
Germany.     Filed  May  13,   1905. 

815,712.  Carburetor  for  Explosive  Engines. — 
John  H.  Johnston,  Paris,  France.  Filed  June  24, 
1905. 

815,734.  Grease  Cup.— Thomas  E.  Peters,  Mo- 
berly,  Mo.     Filed  November  23,  1905. 

815.735-  Automobile. — Frangois  Pilain,  Lyons, 
France.     Filed  .\ugust  15,   1905. 

815.909.  Friction  Clutch.— Talbot  C.  Dexter, 
Pearl  River,  N.  Y.     Filed  August  29,  1905. 

815.910.  .Automobile  Sleighing  Attachment. — 
Christopher  C.  Dolan,  Lockport,  N.  Y.  Filed  June 
13.    1905. 

815,918.  Frame  for  Motor  Propelled  Vehicles. — 
George  H.  Jones,  Philadelphia,  Pa.  Filed  July  14, 
1905. 


Patents  Issued  March  27,  1906. 

816,006.  Tire  Valve. — Charles  E.  Duryea,  Read- 
ing,  Pa.      Filed   April   3,    1905. 

816,013.  Storm  Shield  for  Vehicles. — Matthew 
R.  Hull,  Conncrsville,  Ind.  Filed  September  8, 
1905- 

816,047.  Valve  Mechanism  for  Gas  Engines. — 
Cassius  M.  Smith  and  Solon  B.  Welcome,  Los 
Angeles,  Cal.     Filed  January  12,   1905. 

8i6,o6^.  Gas  Engine. — Ira  S.  Barnett,  Louis- 
ville, Ky.      Filed   February  6,    1904. 

816,182.  Tire  Armor. — Homer  E.  Prouty, 
Genoa,  111.     Filed  June  26,   1905. 

816,250.     Motor  Vehicle. — Charles   M.  J.   Petiet, 

Villcneuve-la-Garenne,    France.     Filed  January   10, 
1905. 

816,282.  Motor  Vehicle  Running  Gear. — Ralph 
B.  Vaughn,  Kingston,   Pa.   Filed  October  2,   1905. 

816,334-  Vehicle  Tire  Tool. — Charles  McCarthy 
and  Millroy  M.  Phenice, .  Columbus,  Ohio.  Filed 
March    18,    1Q05. 

816.396.  Bearing  Spring  for  Motor  Vehicles. — 
Thomas  G.  Stevens,  Greenhithe,  England.  Filed 
December   17,    1904. 

816.397.  Vehicle  Heater. — John  F.  Swengel  and 
Dennis  Bvrne,  Jr.,  Clyde,  Kan.  Filed  April  18, 
1905. 

816,472.  Sparking  Ignition  Mechanism. — John 
F.  Johnson,  Chester,  Pa.     Filed  October  19,   1904. 

816,477.  Carburetor. — George  W.  Kellogg, 
Rochester,  N.  V.     Filed  February  3,  1905. 


Review  of  Specifications. 

811,928.  Safety  Starting  Device  for  Gas 
Engines. — Alvin  S.  Johnson,  of  Minneap- 
olis, Minn.  February  6,  1906.  Filed  May 
14,  1904. 

The  starting  crank  is  provided  with  a 
pawl  adapted  to  engage  with  a  cam  disc 
fast  upon  the  end  of  crank  shaft  when 
the  starting  crank  is  turned.  A  click  is 
pivoted  on  the  pawl  and  normally  held 
in  engagement  with  the  teeth  of  a  sta- 
tionary ratchet  wheel  by  a  spring,  which 
also  draws  the  click  and  pawl  together 
and  holds  the  latter  on  the  cam  surface. 
The   click  is  pivoted  on  the  pawl  at  a 
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point  intermediate  to  its  pivot  and  the 
end  that  engages  the  shoulder  of  the  cam 
disc,  and  the  ratchet  teeth  are  so  formed 
that  when  the  crank  is  turned  toward  the 
right  to  revolve  the  crank  shaft  and 
start  the  engine  the  click  will  slide  over 
the  ratchet  teeth.  If  the  crank  shaft 
starts  backward  and  transmits  its  move- 
ment to  the  crank,  the  pressure  on  the 
pawl  will  be  transmitted  to  the  click,  and 
as  it  cannot  move  backward  over  the 
ratchet  teeth  it  will  throw  the  pawl  out 
of   engagement    with    the    shoulder   with 


which  it  may  be  in  contact,  and  tb^ 
crank  shaft  can  then  be  revolTcd  back 
ward  without  affecting  the  hand  cran] 
or  endangering  the  limbs  of  the  operatoi 

811,732.  Armor  for  Pneumatic  Tirei- 
A.  A.  Moore,  of  Detroit,  Mich.  Februiri 
6,  1906.    Filed  February  5,  1905. 

The  armor  is  made  of  a  multiplicity  0 
independent  chains  peculiarly  formed  am 
closely  woven  and  extending  transversel; 
of  the  tire,  each  chain  being  attached  1 
each  end  by  adjusting  screws  to  the  whe< 
rim  or  to  detachable  bands  secured  there 
to.  The  chains  are  formed  of  two  sd 
of  links  so  interwoven  as  to  make  a  fl| 
chain  in  which  the  interstices  between  thi 
links  are  very  small,  and  thus  when  thesi 
chains  are  secured  as  described,  extend 
ing  transversely  of  the  tire  with  theii 
edges  in  contact,  an  almost  impenetrablt 
armor  is  formed.  The  central  portion  0 
the  chain,  which  extends  across  the  fact 
or  tread  of  the  tire,  is  formed  straight  01 
with  parallel  edges,  so  that  as  the  tire  ii 
flattened  by  the  weight  at  its  point  01 
contact  with  the  ground  the  chains  will 
lie  closely  in  contact  across  that  portioi^ 
and  the  end  portions  of  each  chain,  whidi 
extend  radially  inward  at  each  side  of  th< 
tire,  are  tapered  slightly  to  conform  to 
radial  lines  drawn  from  the  axis  of  the 
wheel,  and  thus  lie  in  contact  with  each 
other  at  their  edges  throughput  their 
lengths.  The  chains  are  formed  very 
strong,  and  being  securely  attached  they 
form  a  continuous  shield  inclosing  the 
tire  to  effectually  prevent  its  coming  offj 
splitting,  tearing,  or  exploding,  and  the 
armor  being  formed  of  entirely  separate 
and  independent  chains  does  not  hinder 
the  tire  from  yielding  freely  and  forms  a 
roughened  traction  tread  to  prevent  the 
wheel  from  slipping  or  skidding.  To  pre- 
vent the  chains  from  wearing  the  tire 
and  also  to  insure  the  tire  against  becom- 
ing punctured  by  a  spike  or  other  sharp 
instrument  which  might  be  forced 
through  the  chains,  a  strip  of  leather  or 
other  suitable  material  is  laid  on  the 
tread  of  the  tire,  and  to  this  strip  arc 
secured  transverse  flexible  metal  plates 
upon  its  outer  surface  beneath  the  chains. 

811,630.  Bearing. — Charles  Glover,  of 
New  Britain,  Conn.  February  6,  1906. 
Filed  October  10,  1905. 

This  bearing  is  of  the  annular  ball 
type,  the  feature  of  novelty  being  trough 
shaped  pieces  of  sheet  metal  for  separat- 
ing the  balls.  In  assembling  the  balls 
are  all  put  between  the  bearing  ring  and 
shaft  ring,  and  then  the  separators  are 
placed  between  the  balls  one  at  a  time. 
Being  formed  of  spring  metal  they  will 
readily  slip  in  place,  but  may  be  as  easily 
removed. 


No.  811.732. 


In  connection  with  a  recent  accident  to 
the  Count  de  Sonis,  whose  automobile  over- 
turned while  touring  in  Algiers,  it  is  re- 
ported many  natives  who  "passed  by  and 
saw  the  count  and  his  mechanic  pinned 
under  the  machine  refused  to  g^ve  any  help. 
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Mn-  j,  S.  Craig,  of  Woodland,  Calif.,  who  drives  her  own  Winton  Model  K.  writes j 
'*I  have  run  my  car  more  than  IpOOO  mUes  and  have  had  no  repairs  whatever.  I  always 
have  the  secure  feelin^f  that  xsiy  car  has  the  strength  and  durability  to  stand  its  great  horse- 
power and  speed  and  the  control  is  so  perfect  and  simple  that  the  Winton  Model  K  can  be  run 
by  a  child.  Beauty  always  appeals  to  a  woman »  and  this  feature,  combined  with  strength  and 
simplicity,  makes  the  Winton  Model  K  the  ideal  car  for  a  woman," 

Mai  or -General  Sir  Henry  Colvile,  K.  C.  M.  G.,  C.  B.,  who  owns  two  Winton  cars^  one 
of  them  a  Model  K,  has  an  article  in  the  ''  Car,"  of  London,  in  which  he  says; 

'*  AH  Winton  cars  have  two  distinctive  features  in  common,  which,  in  my  opinion,  render 
them  superior  to  all  other  makes.  These  are  the  individual  clutches  and  the  air  control.  The 
Wnton  clutches  are  a  revelation,  and  cause  a  feeling  of  wonder  that  the  other  methods  can 
be  tolerated ;  while  of  all  systems  of  control  I  know  of  none  so  beautifully  simple  and  effective 
as  the  Winton  air  valve/* 

Compare  the  $2,o00  JVinfon  Model  K  with  any  Car  on  the 
3Tarket  SeUlng  at  $:i..jtm  or  Higher. 

TuV\  informatson  can  be  obtained  &t  Wintan  Branctiei  in  New  York,  PHtiburg*  Botton,  Rbil&delphiB^  Chicago  and 
Loadoti,  at  Winton  Salei  A^endei  in  all  important  plates,  or  by  writing  tot  '*The  Motor  Car  Ditiected  "  to 

'ihe    WINTON    MOTOR    CARRIAGE    CO. 

CLEVELAND.  OHIO,  U.  S.  A. 


Lkemed  under  Selden  PatcDt. 


Mention  Han&E^LEss  Aos. 


Copyright.  1906.  by  E.  P.  Ingersoll 


NOT  MERELY  A  LARGE  BUQQY  TIRE. 

Diatnond 

Wire  Mesh  Base 
Construction, 

FOR  MOTOR  TRUCKS  AND  COMMERCIAL  CARS. 

The  only  scientifically  correct  tire  offered  for  the  purposes  named. 

It  is  not  in  the  experimental  stage.     It  has  proved  itself  a  world  beater. 

Made  in  single  and,  above  5  inch,  in  twin  types. 

Can  be  applied  by  anyone  without  the  use  of  machinery. 

Special  catalogue  on  request. 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio. 


NEW  YORK— 78  Reade  St. 
BOSTON— 174  Columbus  Ave. 
PHILADELPHIA— 804-«)6  N.  Broad  St. 
BUFFALO— 715  Main  St. 


DETROIT— 158  JeflFerson  Ave. 
ST.  LOUIS— 8966  OUve  St. 
CHICAGO— 167-169  Lake  St. 
CLEVELAND— 823  Huron  St. 


SAN  FRANCISCO-«08  Mission  St 
DENVER— 822  Boston  Buildins. 
MINNEAPOLIS— 611  First  Ava.  S. 


Less  Cylinders- 
Yet  More  Power ! 


Making  one  cylinder  do  the  work  of  two. 
That's   the   briefest  possible   sum- 
mary of  the  Blmore  tw6-cycle  engine 
S3rstem. 

But  even  that  doesn't  tell  the  whole 
story.  It  doesn't  tell  you  how  much 
is  saved  in  the  elements  that  make  for 
trouble,  which  are  always  present  in 
the  four-cvcle  engine. 

The  Blmore  is  the  limit  when  it 
comes  to  simplicity.  Each  cylinder 
contains  a  piston  that  has  power  be- 
hind it  at  every  stroke. 

The  four-cycle  engines— all  of  them — have  cylinders  whose  pistons  are  only  energized  at  every  other  stroke. 
Moreover,  there  are  no  outer  valves  or  small  parts  to  think  about  if  you  own  an  Blmore, 

This    is  a  tremendous   advantage    which   you    will  appreciate  when  you  realize  that  every  four-cylinder  has  sixteen  to 
twenty  essentials  of  that  sort — delicate  parts  that  must  always  be  in  perfect  adjustment. 

Now  let's  get  ready  for  the  moral.    An  Elmore  cylinder  furnishes  more  power  than  any  four-cycle  cylinder  can  give.     Four 
of  them  assembled  give  four  powerful  Impulses  with  every  revolution  of  the  shaft  1  8  4  t 

Youmustbuy  twice  the  number  of  four-cycle  cylinders  to  get  that  number  of  explosions,  A  A  fi  & 

And  after  you  have  them  bought,  you  have  vastly  increased  your  chances  for  trouble,  — ^        ^—        ^  ■      J- 

of  course.     The  moral  ?     We  will  leave  it  for  you  to  apply. 

We  should  like  to  send  you  some  interesting  Blmore  literature.  Better  write  for  it  to-day. 

THEY  START  FROM  THE  SEAT 


liodel  1 5.    Tour  Cylinder,  Two  Cycle 
eimore $2,500. 


Model  14.    Three  Cylinder,  Two-Cycle 
eimore $1 ,500 


The  Elmore  Manufacturing  Co.,  "^.SToHfo""*' 

Members  Association   Licensed   Automobile  Manufacturers. 


Aoril    II.    1906. 
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Spring  Overhauling. 

By  Albert  L.  Clough. 
(Concluded.) 

After  a  long  period  of  service,  or  after 
standing  idle  for  some  time,  the  cooling 
sj-stem  of  a  car  may  require  some  looking 
over.  It  is  a  good  plan  thoroughly  to  wash 
out  the  system  with  water  from  the  city 
service.  By  breaking  a  joint  in  the  piping 
and  attaching  a  hose  to  one  end,  water 
under  pressure  may  be  forced  through  the 
radiator  and  the  engine  jacket  and  piping. 
A  considerable  amount  of  rust  and  fine 
mud  will  usually  be  washed  out  During 
this  operation  the  car  should  be  placed  on 
the  washstand,  and  the  draw-oflf  cock  in  the 
bottom  of  the  radiator  and  in  the  engine 
jacket  or  at  the  pump  (if  such  are  sup- 
plied) should  be  opened.  If  the  engine  is 
in  condition  to  be  run  it  may  be  a  satisfac- 
tion to  disconnect  the  piping,  supply  the  sys- 
tem with  water,  and  see  that  the  pump  will 
force  a  powerful  stream  of  water  out  of  one 
end  of  the  pipe. 

After  the  system  is  cleaned  out  and  the 
piping  reconnected  one  should  look  for 
leaks.  If  the  radiator  proves  to  be  leaky 
and  is  of  the  cellular  or  flattened  tube  type 
it  will,  on  the  whole,  be  best  to  send  it  to 
the  factory  for  repairs,  unless  the  leak  is 
one  very  easily  reached.  A  radiator  of  the 
I  finned  tubular  type  is  more  easily  repaired 
by  the  ordinary  workman,  and  a  good 
soldering  job  can  usually  be  done  upon  it 
in  a  repair  shop. 

PUMP. 

If  the  pump  leaks  around  its  shaft  a  new 
hot  water  packing  is  needed  in  its  stuffing 
lx)x.  The  pump  should  be  demonstrated 
to  turn  freely,  and  its  grease  cup  should  be 
filled.  If  rubber  hose  connections  are  used 
anywhere  in  the  system  they,  had  best  be 
renewed  at  the  beginning  of  each  season,  as 
they  deteriorate  rapidly,  and  sometimes  the 
inside  layer  of  fabric  separates  from  the 
rest  and  impedes  the  circulation,  without 
the  defect  being  apparent  from  the  outside. 
No  kinks  should  be  allowed  in  rubber  hose 
connections,  and  the  clamp  fasteners  should 
be  secure.  The  unions  in  the  brass  piping 
should  be  set  up  firmly. 

It  is  quite  likely  that  the  driving  belt  of 
the  exhaust  fan  may  require  to  be  "taken 
up"  or  perhaps  replaced  by  a  new  one.  Its 
ends  should  be  secured  together  by  a  good 
belt  fastener.  Fan  supports  should  be  in- 
spected and  tightened,  and  the  fan  blades 
seen  to  be  fast  and  free  from  bends,  which 
might  cause  noise  in  running.  One  should 
not  be  satisfied  unless  the  cooling  system 
is  perfectly  tight,  as  it  will  prove  a  con- 
stant annoyance,  during  the  driving  season, 
to  have  to  fill  the  radiator  every  time  the 
car  has  stood  for  a  few  days.  The  test  for 
tightness  should  be  made  with  the  engine 
running,  and  the  radiator  should  become 
perceptibly  heated  as  soon  as  the  motor  has 
run  for  a  few  minutes. 

FUEL   SYSTEM. 

The  fuel  system  may  next  be  overhauled. 
With  the  draw-off  plug  removed  from  the 


bottom  of  the  carburetor  float  chamber  any 
stale  gasoline  which  the  tank  contains  may 
be  allowed  to  pass  of!  through  it,  and  will 
wash  out  foreign  particles  from  the  tank, 
pipe  and  carburetor.  If  there  is  a  pocket 
in  the  bottom  of  the  tank,  designed  to  col- 
lect water  and  dirt,  its  plug  should  be  re- 
moved and  some  of  the  gasoline  allowed  to 
flush  throughout  it  Some  clean  gasoline 
may  be  washed  through  the  system  after  the 
stale  liquid  has  all  passed  out  If  there  is 
a  screen  in  the  bottom  of  the  gasoline  tank 
or  in  the  entrance  to  the  float  chamber  it 
should  be  removed  and  cleansed.  The 
gasoline  pipe  should  be  carefuly  inspected 
for  leaks,  as  should  be  unions  connecting 
it  to  the  tank,  and  when  the  tank  is  re- 
filled and  the  gasoline  turned  on  the  car- 
buretor the  float  chamber  should  fill  prop- 
erly, but  allow  no  drip  of  gasoline.  If 
fuel  does  drip  from  the  carburetor  there 
is  probably  some  foreign  matter  caught  in 
the  needle  valve  of  the  float,  and  this  should 
be  removed.  Sometimes  this  needle  valve 
requires  to  be  slightly  ground  into  its  seat  in 
order  to  make  it  tight.  If  a  hollow  metal 
.float  is  used  it  is  always  in  order  to  make 
sure  that  it  does  not  leak,  thus  losing  its 
buoyancy  and  causing  the  carburetor  to 
flood.  If  the  top  of  the  vaporizing  cham- 
ber be  removed  no  gasoline  ought  to  be 
seen  escaping  from  the  spraying  nozzle  un- 
til the  carburetor  is  primed  slightly,  when 
it  should  flow  freely  from  it,  thus  demon- 
strating that  the  spraying  passage  is  unob- 
structed. 

The  throttle  valve  should  work  freely; 
if  it  does  not  its  surfaces  shoidd  be  touched 
with  vaseline.  The  automatic  air  valve 
ought  to  move  freely  under  the  action  of 
its  spring.  All  adjustments  should  be  firm, 
and  all  nuts  about  the  carburetor  and  in- 
take pipe  should  be  set  up  properly.  If  a 
screen  is  used  at  the  mouth  of  the  air  in- 
take it  should  be  cleaned. 

IGNITION    SYSTEM. 

It  is  quite  probable  that  the  car's  igni- 
tion system  can  be  improved  by  a  thorough 
overhauling.  If  primary  batteries  have 
hitherto  been  used  as  the  source  of  current 
it  may  be  well  to  consider  the  advisability 
of  replacing  them  with  accumulators,  which 
would  probably  prove  decidedly  more  con- 
stant and  reliable  and  perfectly  convenient, 
if  charging  facilities  are  available.  A  pair 
of  six  volt  accumulators,  of  fairly  large 
size,  will  be  found  the  best  equipment  to 
purchase.  They  may  be  installed  in  place 
of  the  dry  batteries  without  change  of 
wiring. 

PURCHASING    DRY    CELLS. 

If  dry  cells  are  to  be  adhered  to  the  old 
ones  in  the  car  might  as  well  be  thrown 
away  and  new  cells  bought  of  a  reliable 
electrical  supply  dealer  who  handles  them 
extensively  and  is  thus  likely  to  have  re- 
cently received  a  fresh  consignment  The 
dealer  ought  to  be  willing  to  allow  the  pur- 
chaser to  test  the  cells  he  buys  with  his 
own  ammeter.  The  writer  has  found  it 
the  best  plan  to  take  quite  a  large  num- 
ber of  cells  from  the  dealer's  shelves  and 


test,  say,  twenty  of  them  with  the  ammeter. 
If  they  vary  very  much  in  strength  among 
themselves,  ranging  from  almost  no  current 
to  18  or  20  amperes,  the  lot  is  not  a  very 
good  one  to  select  from,  and  some  other 
dealer  should  be  tried.  If  the  cells  are  fair- 
ly imiform  among  themselves,  as  regards 
amperage,  a  sufficient  number  which  test 
at  least  15  amperes  (in  the  25/2x6  inch  size) 
should  be  selected.  Only  those  having  firm 
connections  and  which  show  no  signs  of 
corrosion  should  be  chosen.  Extremely 
high  initial  amperage  is  not  the  most  im- 
portant point,  but  rather  constancy  of  out- 
put Cells  which  give  a  very  high  initial 
throw  of  the  ammeter  needle,  but  allow  the 
index  to  fall  back  toward  zero  more  than 
usually  fast,  are  not  desirable.  If  there  is 
any  possibility  of  dampness  entering  the  bat- 
tery box  it  is  recommended  that  the  paper 
cartons  of  the  cells  be  soaked  in  melted  pa- 
raffin in  order  to  render  them  more  insulat- 
ing. If  cells  fitted  with  spring  clip  termi- 
nals, instead  of  screw  posts,  can  be  obtained 
they  will  prove  much  easier  to  connect  and 
perfectly  free  from  the  danger  of  accidental 
disconnection,  which  often  occurs  by  the 
working  loose  of  ordinary  binding  screws. 
Special  attention  should  be  paid  to  tightly 
packing  the  cells  in  their  box,  so  that  they 
may  not  shift  and  break  the  connecting 
wires. 

If  accumulators  are  installed  on  the  car 
they  should  be  freshly  charged,  the  height 
and  specific  gravity  of  the  electrolyte  seen 
to  be  normal  and  the  contacts  cleaned.  In 
case  any  trouble  has  been  experienced  with 
an  acctmiulator's  losing  its  charge  unduly 
fast  it  may  be  that  it  contains  slight  internal 
short  circuits.  It  is  not,  as  a  rule,  best 
to  try  to  repair  an  accumulator,  but  rather 
to  send  it  to  the  manufacturer  for  reno- 
vation. 

TIMER. 

One  should  carefully  examine  the  timer 
to  see  that  it  is  not  worn  out  so  that  it  is 
"wobbly"  upon  the  shaft.  If  it  has  dete- 
riorated into  this  condition  and  cannot 
readily  be  put  in  shape  it  is  as  well  to  pur- 
chase a  new  one — preferably  one  of  the 
adjustable  ball  bearing  type.  A  "wobbly" 
timer  is  almost  sure  to  make  poor  contacts 
and  cause  missing,  especially  at  high  speeds, 
and,  as  the  cost  of  a  timer  is  not  great  in 
comparison  with  the  annoyance  which  a 
defective  one  causes,  it  pays  to  invest  in  a 
new  one  of  the  latest  type.  In  case  the 
timer  is  found  in  good  condition  it  should 
be  thoroughly  cleaned  and  the  set  screws 
securing  the  rotating  portions  to  the  shaft 
seen  to  be  tight  The  springs  which  press 
the  contacts  together  should  act  to  give  a 
firm  connection,  and  if  the  contacts  are 
much  burned  they  should  be  smoothed  up. 
If  intended  to  be  lubricated  in  this  manner 
the  timer  case  should  be  packed  with  grease. 
The  wires  which  are  connected  to  the  timer 
case  should  make  firm  connections  in  their 
binding  posts,  and  should  be  bent  to  and 
fro  slightly  to  see  that  they  have  not  be- 
come broken.  These  timer  wires  are  the 
most  likely  portion  of  the  electrical  wiring 
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system  to  give  trouble,  as  they  are  constant- 
ly being  bent  by  the  rotation  of  the  timer. 
They  should  be  examined  most  carefully 
and  replaced  if  they  are  at  all  suspected. 

COIL    ADJUSTMENT. 

The  coils  may  very  likely  require  adjust- 
ment. Quite  recently  coil  manufacturers 
have  begun  to  furnish  with  their  product 
detailed  directions  as  to  vibrator  adjust- 
ment and  the  amperage  which  their  vibra- 
tors should  pass  in  service,  and  every  user 
of  a  car  should  have  one  of  these  instruc- 
tion sheets.  He  is  thus  enabled  to  use  the 
apparatus  intelligently  and  secure  economy 
in  current.  It  is  of  importance  to  have  all 
coils  of  a  set  adjusted  alike,  and  to  facilitate 
this  a  special  coil  testing  ammeter  has  been 
put  upon  the  market,  which  is  provided 
with  a  split  plug  terminal  by  which  it  may 
be  "plugged  into"  the  primary  circuit  by 
inserting  the  terminal  into  the  plug  hole 
of  the  battery  switch.  By  cranking  the 
engine  the  coils  may  successively  be 
brought  into  action,  and  their  current  con- 
sumptions measured  and  adjusted  by  their 
vibrator  screws.  The  platinum  contacts 
should  be  cleaned  and  smoothed,  and  care 
should  be  taken  that  the  battery  is  "poled" 
as  the  coilmaker  prescribes.  All  adjusting 
and  binding  screws  should  be  permanently 
set  up  when  the  adjustments  seem  satis- 
factory. 

LUBRICATOR. 

The  mechanical  lubricator  and  its  oil  de- 
livering tubes  may  properly  be  cleaned  out 
It  should  be  emptied  of  oil  and  a  quantity 
of  gasoline  put  into  it.  This  should  be 
forced  through  the  pumps  and  tubes  by 
running  the  lubricator  mechanism  briskly 
by  hand,  with  the  feed  screws  open  widely. 
This  treatment  tends  to  cle^n  out  gummed 
oil  and  foreign  particles,  and  free  the  action 
of  the  ball  check  valves,  if  any  are  used. 
If  any  one  of  the  individual  pumps  fails  to 
act  properly  it  should  be  dissected  and  the 
cause  located  and  rectified.  Special  care 
should  be  taken  that  the  oil  pipes  are  not 
split  or  otherwise  leaky,  and  that  they  are 
tight  at  their  unions  with  the  lubricator 
and  their  points  of  delivery,  as  bearings  not 
infrequently  run  dry,  although  the  sight 
feeds  show  a  delivery  of  lubricant,  simply 
because  a  delivery  tube,  through  some  dis- 
arrangement, does  not  conduct  the  oil  to 
the  bearing.  The  lubricator  belt  will  prob- 
ably be  found  to  require  taking  up  after  a 
season's  use,  or  a  new  one  may  be  consid- 
ered advisable. 

After  the  lubricator  is  again  filled  with 
oil  it  may  be  operated  by  hand  imtil  all  the 
tubes  are  filled  with  lubricant,  the  sight 
feeds  having  been  filled  with  glycerine  or 
water,  if  they  are  the  kind  which  require  it 
The  engine  may  then  be  started  and  the 
feed  adjusting  screws  set  to  give  the  proper 
rate  of  flow  to  all  bearings. 

GEAR    BOX. 

The  stale  oil  from  the  change  speed  gear 
case  should  be  drawn  off  through  its  drain 
plug,  and  the  gears,  shafts  and  inside  of 
the  case  should  be  washed  out  with  gaso- 
line, an  oil  gum  filled  with  gasoline  being 


used  to  squirt  the  bearings  and  to  reach  in- 
accessible parts.  The  condition  of  the  gear 
teeth  and  high  speed  clutch  jaws  should  be 
noted,  as  the  car  is  moved  about  a  little  by 
cranking  the  engine  with  the  clutch  in,  and 
the  condition  of  the  bearings  can  be  deter- 
mined by  attempting  to  work  the  shafts  up 
and  down,  by  hand,  in  their  journals.  If 
plain  bearings  are  used  there  may  be  need 
of  taking  up  a  little  wear  by  removing 
shims  and  setting  the  caps  down.  All  bear- 
ing cap  nuts  should  be  left  perfectly  tight, 
and  the  nuts  which  secure  gears  to  shaft 
flanges,  if  there  are  any,  should  be  tested 
for  tightness.  The  gear  shifting  mechanism 
should  be  demonstrated  to  be  secure  in 
every  respect  and  to  work  freely.  After 
everything  seems  in  good  order  fresh  oil 
should  be  supplied  to  the  case,  the  shaft 
bearings  squirted  with  oil  and  the  cover  se- 
curely fastened  on. 

One  should  take  a  look  at  the  universal 
joints  in  the  drive  shaft  and  see  that  every- 
thing about  them  is  secure.  If  they  are  not 
already  so  protected  leather  grease  bags 
can  be  obtained,  which  can  be  strapped 
around  them  and  filled  with  non-fluid  oil, 
thus  not  only  excluding  dust  but  affording 
continuous  lubrication. 

CLUTCH. 

The  clutch  operating  mechanism  should 
be  carefully  inspected  to  be  sure  that  every- 
thing is  secure  and  operating  freely.  Under 
this  head  come  automatic  interlocking  de- 
vices connected  with  the  brakes.  Speaking 
of  operating  devices  in  general,  the  average 
motorist  pa3rs  too  little  attention  to  inspect- 
ing their  fastenings  and  joints,  upon  which 
his  safety  so  largely  depends.  There  is 
always  a  possibility  that  a  pin  may  drop 
out  from  some  important  joint,  which  may 
perhaps  render  him  helpless,  so  far  as  con- 
trolling his  car  is  concerned.  Check  nuts 
and  cotter  pins  are  performing  very  re- 
sponsible offices  in  holding  together  operat- 
ing devices,  and  their  condition  should  be 
most  carefully  observed.  If  the  clutch  is 
of  the  leather  lined  cone  type  it  is  likely 
that  its  band  will  require  treatment  with 
castor  or  olive  oil,  especially  in  case  the 
ciar  has  stood  idle  in  a  warm  room  for  a 
long  time.  The  thrust  bearing  and  spring 
should  be  inspected.  In  case  the  clutch  is 
of  the  metallic  type  it  may  require  adjust- 
ment, and  the  frictional  surfaces  should  be 
cleaned  of  stale  oil  and  all  grit  which  may 
have  reached  them.  Fresh  oil  should  be 
supplied  to  the  frictional  surfaces  and  their 
operating  mechanism. 

If  the  car  is  equipped  with  a  planetary 
change  speed  gear  the  low  speed  and  re- 
verse bands  may  require  to  be  adjusted,  or 
even  relined  with  vulcanized  fibre  if  greatly 
worn.  The  high  clutch,  if  metallic,  will 
most  likely  require  cleaning  and  adjust- 
ment If  the  gear  grinds  or  rattles  notice- 
ably, when  on  the  low  speed  or  reverse,  it 
may  be  well  to  remove  and  dissemble  it 
Perhaps  the  pinions  have  worn  on  their 
studs,  or  something  may  be  loose.  Some 
improvement  can  perhaps  be  made  when 
the    trouble    is   known.     The    gear    should 


finally  be  carefully  packed  with  non-fluid 
lubricant 

The  foregoing  suggestions  by  no  means 
cover  all  the  points  which  may  be  attended 
to  when  a  general  overhauling  is  under- 
taken, and  necessarily  do  not  apply  to  cars 
of  all  types.  Every  motorist  knows,  by 
experience,  what  parts  of  his  car  are  most 
likely  to  require  thorough  overhauling,  and 
will  act  accordingly.  The  time  that  he 
spends  upon  his  car  in  "going  over"  it  will 
be  well  invested,  as  it  will  in  all  probability 
prevent  its  being  "laid  up"  during  its  period 
of  greatest  usefulness — "the  good  old  sum- 
mer time" — to  which  every  automobile  user 
is  now  ardently  looking  forward. 


A  Few  Suggestions  on  Housing  an 
Automobile. 

By  C  E.  T. 

The  housing  of  an  automobile  is  an  im- 
portant problem,  and  has  a  bearing  on  the 
cost  of  maintenance  and  the  life  of  the  car. 
It  is  often  thought  that  any  shed  will 
answer  the  purpose,  but  generally  such  a 
place  is  too  dark  and  imclean  for  the 
housing  of  delicate  and  expensive  machin- 
ery. A  dry,  well  lighted  and  ventilated 
stable  or  bam  will  answer,  but  on  the 
whole  a  house  specially  built  for  the  pur- 
pose is  money  well  invested. 

It  is  well  known  that  dampness  tends  to 
corrode  and  rust  machinery,  thus  not  only 
roughening  the  surface  but  causing  the 
valves  and  working  parts  of  the  engine  to 
stick  and  become  troublesome.  Good  light 
and  ventilation  are  important  require- 
ments; good  ventilation  insures  the  escape 
of  all  fumes  and  gases  from  the  gasoline, 
and  also  reduces  the  dampness,  while  with 
good  light  the  car  will  be  more  carefully 
and  thoroughly  cleaned  and  inspected. 

If  a  small  house  is  deemed  necessary  one 
constructed  of  corrugated  iron  or  wood 
will  be  sufficient,  but  it  must  be  substan- 
tially built  The  house  should  have  at  least 
one  large  skylight  in  the  roof.  The  floor 
should  be  of  tile  or  concrete,  and  sloping 
slightly  from  the  centre.  In  the  centre  of 
the  floor  a  pit  should  be  built,  about  6  feet 
long,  4  feet  wide  and  5  feet  deep,  with  a 
wooden  cover  made  to  fit  over  it  when  not 
in  use.  This  pit  should  be  well  drained, 
and,  if  electricity  is  at  hand,  one  or  two 
portable  lights  would  be  found  convenient 

Some  arrangement  should  be  made  for 
washing  the  automobile,  either  on  a  wash- 
stand  outside  the  house  or  on  a  well 
drained  one  inside.  The  outside  stand  is 
preferable,  for  the  reason  that  washing  in- 
side the  house  adds  to  the  danger  of  cor- 
rosion and  rust,  due  to  excessive  damp- 
ness. There  should  be  in  every  house  a 
bench,  vise  and  drawers  for  tools  and  a 
cupboard  with  shelves  for  storing  supplies, 
oils,  etc.  Arrangements  should  also  l>c 
made  for  jacking  up  the  car,  either  with 
hand  jacks  or  some  of  the  newer  devices. 
This  is  a  very  important  matter,  for  tlie 
reason  that  if  a  heavy  car  is  allowed  to 
stand  any  great  length  of  time  in  one  place 
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upon  a  hard  floor  the  tires  will  deteriorate 
in  spots  and  give  out  much  quicker. 

The  storage  of  gasoline  is  also  of  great 
importance,  for  the  reason  that  there  is 
much  danger  connected  with  gasoline  when 
it  is  handled  in  a  careless  manner.  The 
ideal  method  of  storing  gasoline  is  in  an 
iron  tank  placed  below  the  ground,  from 
which  the  gasoline  can  be  pumped  in  such 
quantities  as  required  for  immediate  use. 
For  a  less  expensive  method  of  storing 
gasoline  a  small  house  or  box  can  be  built 
outside  the  garage,  but  in  no  way  con- 
nected with  it  In  this  house  or  small  box 
a  small  quantity  can  be  kept  in  perfectly 
tight  and  well  sealed  tanks  or  cans,  but  in 
no  case  should  it  be  kept  in  wooden  ves- 
sels. This  box  should  be  well  ventilated 
and  always  kept  locked.  The  last  method 
of  storage  will  without  doubt  serve  almost 
any  ordinary  purpose  where  gasoline  is 
easily  obtained,  and  it  is  not  necessary  to 
keep  any  great  amount  on  hand  at  one 
time. 

The  matter  of  fire  protection  may  appear 
slight,  but  it  should  be  considered.  At 
least  one  chemical  fire  extinguisher  should 
be  placed  in  the  house,  and  a  liberal  amount 
oi  sand  should  also  be  stored  near  at  hand 
for  use  in  case  of  a  gasoline  fire.  One  or 
more  blankets  for  smothering  a  small  fire 
may  be  found  convenient. 

The  warming  of  a  house  is  one  of  the 
difficult  problems  that  must  be  dealt  with, 
because  there  is  an  element  of  danger  of 
the  gases  arising  from  the  gasoline  coming 
in  contact  with  an  open  fire  or  highly  heat- 
ed pipes  or  radiators.  One  of  the  safest 
and  most  satisfactory  methods  of  heating  is 
by  the  hot  water  system,  with  the  heater 
placed  outside  the  building  or  in  the  cellar 
of  the  house.  The  house  should  be  kept  as 
near  50**  Fahr.  as  possible. 


Foreign  Die  Forging  Practice. 

By  Thos.  J.  Fay,  E.  E. 

In  the  construction  of  motor  cars  there  is 
no  scheme  of  design  more  meritorious  than 
that  which  provides  for  die  forging  of  im- 
portant and  intricate  shapes.  This  process 
saves  the  labor  of  forging  by  hand,  and 
avoids  the  necessity  for  finishing  all  over, 
while  the  requirement  of  high  quality  of 
material  need  not  be  lost  sight  of.  Parts 
made  by  the  die  forging  method  may  either 
consist  of  several  pieces  welded  together, 
or  they  may  be  forged  in  a  single  piece. 
Axles,  for  instance,  are  often  die  forged 
in  two  halves  and  thereafter  welded,  but, 
as  the  writer  pointed  out  in  his  recent  arti- 
cle on  welds,  axles  so  made  are  far  from 
reliable,  or  heavier  than  they  need  be;  for, 
as  welded  sections  are  not  nearly  so  strong 
as  solid  sections,  either  the  member  will 
part  at  the  weld  or  the  section  is  overstrong. 
Die  forgings  entirely  without  welds  are  the 
most  costly,  owing  to  the  greater  cost  of 
dies,  but  are  the  least  expensive  when  the 
cost  of  dies  is  neglected. 

In  America,  up  to  the  present  time,  all 
die  forgings  (more  generally  known  as 
drop  forgings)   have  been  of  carbon  steel. 


generally  quite  low  in  carbon,  and  as  a  re- 
sult the  use  of  such  forgings  has  been  lim- 
ited to  parts  requiring  a  moderate  strength 
only,  imless,  of  course,  the  total  weight  was 
sufficiently  augmented  to  give  the  desired 
factor  of  safety.  With  a  view  to  showing 
just  why  foreign  automobile  builders  have 
been  in  a  position  of  decided  advantage,  an 
attempt  will  be  made  to  clearly  set  forth 
the  extent  to  which  die  forging  of  alloy 
steel  is  carried  on  abroad. 

Some  of  the  illustrations  here  given  are 
made    from    photographs    of    Krupp    die 
forged  parts,  but  all  the  forgings  were  not 
made    from    alloy    steel. 
Any   piece   that   can   be 
die  forged  can  be  made 
of  special  nickel  or  nick- 
el-chrome   steel,    as    the 
case  may  be,  but  failure 
might    result    from    at- 
tempting to  employ  some 
one  grade  of  nickel  steel 
for  all  purposes. 

For  work  involving 
much  upsetting  nickel 
steel  and  some  grades  of 
nickel-chrome  steel  are 
not  suitable,  and  any  high 
phosphorous  product  of 
either  of  the  grades  of 
steel  is  likely  to  show 
much  evidence  of  un- 
soundness ajfter  drop 
forging,  although  high 
phosphorous  steel  is  un- 
safe, even  if  there  are  no 
surface  evidences. 

Fig.  I  shows  a  nickel- 
chrome  steel  rear  axle, 
which  is  one  of  the  most 
difficult  automobile  pieces 
to  die  forge,  because  of 
the  great  length  of  the 
piece  if  made  without  a 
weld,  and  also  because 
the  material  is  of  great 
hardness  and  strength. 
Besides  the  steel  can  be 
easily  spoiled  either  by 
"soaking"  or  ty  forging 
at  an  improper  temperature.  Rear  axles,  if 
of  the  plain  artillery  type,  are  also  trouble- 
some, because  they  must  be  hardened,  and 
the  material  must  therefore  be  capable  of 
being  hardened  without  being  damaged  in 
the  process.  The  material  in  question  serves 
the  purpose  very  well,  and  may  be  had  in 
die  forged  axles,  even  of  the  most  intri- 
cate shapes. 

Fig.  2  represents  a  front  axle  of  special 
steel,  the  merit  of  which  lies  in  the  fact 
that  the  forging  is  in  one  piece,  and  the 
metal  will  withstand  die  forging  heats 
without  being  "burnt,"  as  the  deformed  axle 
readily  indicates,  in  that  it  shows  no  evi- 
dence of  cracks  or  other  imperfections  after 
bending. 

Fig.  3  is  an  ilhistration  of  an  I  section 
nickel-chrome  steel  rear  axle  in  one  piece, 
the  cost  of  which,  if  a  hand  forging,  would 
be  excessive.     This  axle  is  used  in  one  of 


the  finest  German  cars,  and  is  known  to  be 
thoroughly  good  in  every  way.  Axles  of 
this  material  cannot  be  welded  at  all. 

Fig.  4  is  a  die  forging  of  special 
carbon  steel,  and  represents  a  German 
product  much  used  abroad.  Fig.  5  is  a  die 
forging  made  (in  Germany)  of  a  grade  of 
steel  that  can  be  case  hardened.  In  this 
case  the  member  is  not  to  be  worked  so 
hard  as  to  require  the  use  of  alloy  steel, 
but  the  finer  grades  of  steel  would  stand 
the  process  perfectly.  Fig.  6,  of  the  same 
material  as  Fig.  5,  shows  how  nicely  the 
part  may  be  fashioned,  thus  avoiding  much 


Figs.  i-ii. 

roughing  out,  which  would  be  necessary  if 
hand  forging  was  resorted  to.  This  figure 
represents  a  part  in  one  of  the  best  German 
cars,  and  shows  quite  conclusively  the  ease 
with  which  intricate  shapes  may  be  pro- 
duced. 

Fig.  7,  representing  a  specimen  of  special 
side  frame  stock,  shows  tlie  extent  to  which 
bending  may  be  resorted  to  without  any 
evidence  of  cracking  or  other  undesirable 
imperfections.  Fig.  8  shows  an  intricate 
structural  shape  for  a  cross  member  in  a 
chassis  frame,  flattened  out  without  a  sign 
of  distress.  Fig.  9  shows  again  the  finest 
results  from  the  use  of  special  side  frame 
stock. 

Fig.  10  shows  a  fracture  of  a  case  hard- 
ened nickel-chrome  steel  bar,  and  brings 
out  very  plainly  the  long  core  fibre  result- 
ing from  reannealing  after  case  hardening, 
which   process    does    not    soften    the    glass 
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hard  armor.  Fig.  11  illustrates  a  die  forged 
nickel-chrome  steel  case  hardened  gear, 
which  was  purposely  disrupted  to  show  the 
depth  of  armor  and  the  long  core  fibre. 

Fig.  12  shows  a  die  forged  nickel-chrome 
steel  bevel  gear.  The  material  is  a  French 
product  running  about  0.60  per  cent  chro- 
mium and  2  per  cent,  nickel,  and  not  far 
from  0.30  per  cent,  carbon.  This  gear  is 
very  much  cheaper  to  produce  than  any 
nickel-chrome  steel  hand  forging  can  be, 
because  the  unimportant  faces  are  to  size. 
The  first  cost  of  the  forging  is  also  much 
lower  than  that  of  hand  forgings  of  the 
same  quality  of  material.  Fig.  13  shows  a 
large  square  cut  low  speed  gear  which,  if  a 
hand  forging  of  nickel-chrome  steel,  would 
cost  about  60  cents  per  pound.  By  die  forg- 
ing the  cost  is  reduced  about  one-half,  and, 
besides,  in  die  forgings  there  is  only  the 
finish  to  remove,  whereas  hand  forgings 
are  over  three  times  the  weight  of  the  fin- 
ished gear. 

Fig.  14  shows  a  piece  rather  difficult  to 
forge  in  dies,  but  very  costly  to  hand 
forge.  The  die  forging  is  made  of  steel, 
with  physical  properties  as  follows :  Tensile 
strength,  78,000  pounds;  elastic  limit,  44,000 
pounds;  elongation  (in  2  inches),  26.5  per 
cent. ;  contraction,  60  per  cent.  These  char- 
acteristics are  evidence  of  a  fine  low  carbon 
steel,  which,  with  low  sulphur  and  phos- 
phorus, will   permit  of  die  forgings.     This 


piece  illustrates  fully  the  desirability  of 
using  appropriate  grades  of  steel,  rather 
than  a  single  grade  throughout 

Fig.  IS  shows  a  gear  shaft  of  nickel- 
chrome  steel  as  used  on  a  French  car.  By 
die  forging  this  piece  the  extra  material  is 
saved,  and  the  extra  cutting  is  eliminated. 
The  results  attained  are  satisfactory,  al- 
though the  writer  does  not  approve  of  the 
square  shaft  The  nickel-chrome  steel 
steering  knuckle  lever,  shown  in  Fig.  16,  is 
a  very  important  part  in  a  car,  and  hard  to 
produce  by  any  hand  process.  Fig.  17  is  an 
illustration  of  a  very  crooked  shaped  mem- 
ber, usually  made  in  two  parts.  When 
made  by  die  forging  greater  uniformity  in 
shape  is  attained,  as  well  as  greater 
strength,  since  welds  are  avoided. 

Die  forging  is  certainly  the  best  process 
by  which  to  make  a  lever  in  an  irregular 
shape,  like  that  shown  in  Fig.  18,  and  have 
all  the  same  levers  on  the  respective  cars 
look  alike.  Fig.  19,  a  flywheel  ball  gov- 
ernor weight,  is  a  piece  that  is  very  con- 
venient to  produce  in  dies,  because  ma- 
chining such  surfaces  would  be  very  diffi- 
cult The  steel  is  of  an  ordinary  grade. 
Fig.  20,  the  differential  gear  spider  in  a 
French  car,  is  a  piece  which  combines  light- 
ness with  an  adequate  factor  of  safety,  as 
a  result  of  the  use  of  a  nickel-chrome  steel 
die  forging.  The  cost  of  this  part  is  far 
less  than  a  hand  forging  in  the  most  ordi- 
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nary  grade  of  carbon  steel.  Fig.  21  shows 
a  nickel-chrome  steel  die  forging  of  a  dif- 
ferential gear  side  member.  In  this  part 
the  high  cost  of  material  is  offset  by  the 
low  cost  of  the  manufacturing  process. 

Fig.  22  shows  a  poorly  designed  French 
distance  rod,  and  serves  to  illustrate  that 
quality  of  material  is  more  important  than 
quality  of  design.  However,  the  use  of  fine 
material  does  not  license  bad  design.  Fig. 
23  shows  a  shape  which  is  very  easy  to 
forge,  but  if  hand  forged  the  part  will  be 
most  uncertain  in  use,  because  the  weld  will 
not  be  reliable. 

Fig.  24  illustrates  the  effect  of  case  hard- 
ening 20  point  carbon  steel,  which  is  to 
give  the  metal  a  dangerous  crystalline  struc- 
ture, and  results  in  chipping  off  of  the 
armor.  Such  a  gear  will  become  disinte- 
grated with  the  first  500  miles  travel  of  the 
car.  This  shows  that  in  die  forging  an 
appropriate  grade  of  steel  must  be  selected, 
else  good  result  will  not  be  secured.  Fig. 
25  is  an  illustration  of  a  die  forged  nickel- 
chrome  steel  gear  which,  though  very  small, 
served  well  in  the  differential  of  a  German 
car  of  great  power  and  high  speed  for  tvfo 
years,  and  was  removed  because  the  end 
thrust  wore  the  hub  until  it  became  too  short 
to  use  with  safety.  The  gear  teeth  did  not 
fail,  but  were  broken  out  to  show  the  fibre 
structure. 

In  conclusion  it  may  be  said  that  by  the 
use  of  the  die  forging  process  the  cost  of 
manufacture  may  be  reduced  without  reduc- 
ing quality.  Indeed,  the  quality  should  be 
enhanced,  because  uniformity  must  result 
from  the  process. 
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The  European  Tour. 

This  endurance  contest  docs  not  appear 
to  have  met  the  approval  of  any  great  num- 
ber of  manufacturers,  for,  according  to  the 
latest  reports,  only  twelve  cars  have  so.  far 
been  entered,  four  of  which  are  German 
and  one  is  English.  The  De  Dion  firm  has 
ofifered  to  furnish  metal  road  signs  for  the 
contest  gratuitously.  Count  Liedekerkc  has 
begun  negotiations  to  facilitate  the  passage 
of  the  Belgian  frontier  by  the  contestants. 
M.  Chaix,  president  of  the  sub-committee 
for  the  French  portion  of  the  route,  started 
on  a  trip  over  the  course  on  March  19  to 
gather  material  for  the  road  maps,  and  se- 
lect places  for  controls  and  parks. 
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Evidence  and  Proof  of  Speed. 

By  Xenophon  P.  Huddy,  LL.B. 

Of  all  the  annoyances  to  which  an  auto- 
mobilist  may  be  subjected  none  is  so  in- 
excusable as  an  unwarranted  arrest  for 
overspeeding  when  there  was  no  actual 
violation  of  the  law.  Overspeeding  is  prob- 
ably the  cause  of  more  arrests  than  any 
other  alleged  violation  of  automobile  regu- 
lations. Many  arrests  for  violating  speed 
regulations  are,  no  doubt,  authorized,  but 
there  have  been  numerous  cases  where  the 
stopping  of  an  automobile  and  the  taking  of 
the  operator  into  custody  for  exceeding  the 
speed  limit  was  unlawful.  In  case  an  ar- 
rest is  unauthorized  the  motorist  ordinarily 
must  be  content  with  a  discharge  by  the 
magistrate,  after  having  suffered  the  annoy- 
ance of  being  interrupted  in  driving;  there 
is  no  redress  which  he  cares  to  pursue. 

The  question  whether  an  automobilist  has 
exceeded  a  certain  speed  limit  is  one  of 
fact,  to  be  determined  by  all  the  evidence 
given.  But  more  important  still  is  it  to 
know  what  kind  of  evidence  may  be  offered 
and  received  to  prove  that  the  speed,  of  an 
automobile  was  more  or  less  than  a  given 
number  of  miles  per  hour. 

Let  us  take  a  common  case.  The  officer 
who  arrests  the  operator  of  an  automobile 
for  overspeeding  swears  in  court  that  the 
defendant  was  driving  at  a  rate  of  22  miles 
an  hour.  The  defendant  testifies  that  the 
speed  of  his  automobile  was  only  19  miles 
an  hour.  Who  is  to  be  believed,  and  which 
testimony  has  most  weight?  There  may  be 
other  witnesses  who  give  evidence  as  to  the 
speed  as  they  observed  it  at  the  time,  and 
there  may  be  testimony  given  concerning 
the  speed  as  determined  from  a  stop  watch 
or  speed  indicator;  but  where  there  is  a 
conflict  in  the  evidence,  as  is  usually  the 
case,  the  testimony  must  be  carefully 
weighed  by  the  court  in  order  to  determine 
the  truth.  Very  likely  no  witness  would 
attempt  to  color  his  testimony,  but  even  so 
the  task  of  weighing  the  evidence  given  by 
witnesses  regarding  the  rate  of  speed  of  a 
moving  object  is  one  of  difficulty. 

For  the  purpose  of  facilitating  a  proper 
understanding  of  what  evidence  may  be 
used  in  proving  or  disproving  the  speed  of 
an  automobile,  and  of  the  weight  of  the 
evidence,  the  writer  presents  in  convenient 
form  the  rules  which  have  been  announced 
by  the  courts.  A  proper  use  of  this  matter 
may  prove  of  service  to  the  automobilist 
who  becomes  involved  in  a  controversy  over 
the  rate  of  speed  at  which  his  car  traveled 
at  a  particular  time,  either  in  a  civil  or 
criminal  proceeding. 

In  considering  the  speed  of  an  automo- 
bile two  things  arise  for  determination — 
distance  and  time.  The  estimate  which  the 
ordinary  individual  is  capable  of  making  of 
distances,  as  observed  by  the  naked  eye,  is 
apt  to  be  very  uncertain.  Human  judg- 
ment of  distances,  unless  the  individual  is 
specially  trained,  is  apt  to  be  weak,  and 
testimony  to  the  effect  that  one  object  is 
so  many  feet  distant  from  another  object, 


based  upon  casual  observation,  is  not  of 
much  weight,  especially  if  put  against  evi- 
dence of  a  certain  nature,  based  upon  math- 
ematical calculation  or  instrumental  indi- 
cation. 

Time  also  is  a  matter  incapable  of  exact 
estimation,  so  far  as  the  ordinary  individ- 
ual is  concerned.  The  statement  by  an  in- 
dhridual  that  it  took  an  automobile  so 
many  minutes  Ho  run  the  length  of  a  block, 
the  evidence  being  the  mere  opinion  of  the 
witness,  is  apt  to  be  unreliable  and  should 
be  given  little  weight  in  a  court  of  law  as 
against  evidence  based  on  the  indication 
of  either  a  speed  indicator  or  a  stop  watch. 

Mathematical  estimation  of  speed,  how- 
ever, is  not  always  available  at  the  time  the 
controversy  arose.  The  opinion  of  wit- 
nesses must  be  relied  upon  to  a  great  ex- 
tent, and  it  is  this  kind  of  evidence  and  the 
weight  thereof  which  requires  special  study. 

According  to  all  the  rules  for  weighing 
evidence  the  chauffeur,  or  the  operator  of 
the  automobile,  should  be  regarded  as  the 
best  witness  to  the  speed  of  his  machine. 
(See  Bowes  vs.  Hopkins,  84  Fed.  Rep., 
767-769.)  He  is  the  custodian,  so  to  speak, 
of  the  speed.  His  testimony  should  be 
specially  valuable  if  it  consists  not  merely 
of  an  expression  of  his  judgment  but  of 
what  he  actually  did  in  the  way  of  regu- 
lating the  speed,  for  the  reason  that  in  the 
latter  case,  if  his  testimony  is  not  to  be 
credited,  the  judge  may  pronoimce  him 
guilty  of  perjury,  and  very  strong  proof 
is  always  required  to  justify  that  severity. 

An  observer  of  a  passing  automobile  may 
testify  to  his  estimate  of  its  speed  without 
qualifying  as  an  expert,  although  his  testi- 
mony may  not  be  of  so  much  weight  as  that 
of  one  who  has  been  accustomed  to  make 
and  verify  such  estimates.  (Louisville,  etc., 
R.  Co.  vs.  Jones,  108  Ind.,  551,  9  N.  E. 
Rep.,  476;  Kansas,  etc.,  R.  Co.  vs.  Crocker, 
95  Ala.,  412,  II  So.  Rep.,  262;  Detroit,  etc.. 
R.  Co.  vs.  Steinburg,  17  Mich.,  99.)  But 
it  has  been  held,  and  is  probably  the  cor- 
rect view,  that  he  must  qualify  to  the  ex- 
tent of  showing  a  measure  of  experience 
and  observation  which  will  make  his  opin- 
ion fairly  reliable.  (Grand  Rapids,  etc., 
R.  Co.  vs.  Huntley,  38  Mich.,  537.)  His 
testimony  that  the  automobile  was  running 
"fast"  or  "slow"  cannot,  it  is  said,  be  ex- 
cluded merely  because  of  its  indefiniteness. 
(Illinois  Cent.  R.  Co.  vs.  Ashline,  171  111., 
313,  49  N.  E.  Rep,,  521.)  On  the  other 
hand  it  has  b'een  declared  that  such  testi- 
mony "is  altogether  too  uncertain  for  judi- 
cial action,  and  most  especially  so  when 
there  was  no  collision."  (Yingst  vs.  Leb- 
anon, etc.,  R.  Co.,  167  Pa.  St.,  438;  31 
Atl.  Rep.,  687,  per  Green,  J.)  It  was  ob- 
served by  Chief  Justice  Campbell  in  Grand 
Rapids,  etc.,  R.  Co.  vs.  Huntley,  38  Mich., 
540,  that  "opinions  on  relative  speed,  with- 
out some  standard  of  rapidity,  are  of  no 
value  by  themselves." 

The  witness  may  be  permitted  to  testify 
that  the  machine  was  moving  at  a  snail's 
pace,  or  no  faster  than  a  man  walks,  or 
faster    than    a   man   could    run.      (Kansas 


City,  etc.,  R.  Co.  vs.  Crocker,  95  Ala.,  412, 
II  So.  Rep.,  262.) 

Testimony  of  a  witness  who  estimates 
speed  at  a  stated  number  of  miles  per  hour 
will  not  be  struck  out  because  on  cross- 
examination  he  confesses  that  he  does  not 
know  how  many  feet  or  rods  there  are  in 
a  mile.  (Ward  vs.  Chicago,  etc.,  R.  Co., 
85  Wis.,  601,  55  N.  W.  Rep.,  771.) 

Estimates  of  speed,  as  in  the  case  of  all 
other  kinds  of  "opinion"  evidence,  must 
give  way  to  testimony  to  cold  matters  of 
fact  and  legitimate  inferences  therefrom. 
(Muster  vs.  Chicago,  etc.,  R.  (To.,  61  Wis., 
325,  50  Am.  Rep.,  141 ;  Retterstrom  vs. 
Brainard,  etc.,  R.  Co.  (Minn.,  1903).  94 
N.  W.  Rep.,  882.)  For  example,  if  testi- 
mony to  a  high  rate  of  speed  conflicts  with 
the  proved  fact  that  the  machine  was 
stopped  within  a  few  feet  the  latter  evidence 
must  prevail.  (Graham  vs.  Consol.  T.  Co., 
64  N.  J.  L.,  10,  44  Atl.  Rep.,  964;  Vogler 
vs.  Central,  etc.,  R.  Co.,  83  N.  Y.,  App. 
Div.,  loi,  82  N.  Y.  Supp.,  48s) 

Undoubtedly  the  converse  proposition  is 
also  true,  that  an  estimate  of  a  low  rate  of 
speed  must  be  overruled  by  indubitable 
proof  of  facts  reconcilable  only  with  high 
speed,  such  as  the  force  of  the  impact  of 
the  machine  (Brennan  vs.  Metropolitan 
St.  Ry.  Co.,  60  N.  Y.,  App.  Div.,  264,  69 
N.  Y.,  Supp.,  1025),  or  the  considerable  dis- 
tance traversed  by  the  machine,  despite  the 
eflForts  to  bring  it  to  a  standstill.  (R.  Co. 
vs.  Bordenchecker  (Ind.  App.),  70  N.  E. 
Rep.,  995;  Hoppe  vs.  Chicago,  etc.,  R.  Co., 
61  Wis.,  357-364;  Zolpher  vs.  Camden,  etc, 
R.  Co.  (N.  J.,  Err.  &  App.),  55  Atl.  Rep., 

249) 

It  may  be  here  remarked  that  estimates 
of  distance  are  perhaps  even  less  trust- 
worthy, in  point  of  absolute  accuracy,  than 
estimates  of  speed.  In  the  New  Jersey 
case  last  cited  estimates  of  the  various  wit- 
nesses ranged  all  the  way  from  3  feet  to  40 
feet,  and  in  Cannon  vs.  Pittsburg  &  B. 
T.  Co.,  194  Pa.  St.,  159,  44  Atl.  Rep.,  1089, 
the  extreme  estimates  were  60  feet  and  140 
feet. 

Is  testimony  to  speed  of  the  automobile 
at  one  place  admissible  on  the  question  of 
its  speed  at  another  place  on  the  same 
route?  It  is  safe  to  say  that  ordinarily  it 
would  not, be  relevant.  If,  however,  it 
were  conceded — by  the  chauffeur,  for  in- 
stance— that  the  speed  had  not  been  accel- 
erated or  diminished,  as  the  case  may  be, 
between  the  two  points,  such  testimony 
would  be  clearly  admissible.  (Louisville, 
etc.,  R.  Co.  vs.  Jones,  108  Ind.,  551,  9  N.  E. 
Rep.,  476.) 

A  pedestrian  crossing  a  street  would  be 
quite  likely  to  erroneously  estimate  the 
speed  of  an  approaching  automobile,  and 
if  run  down  by  it  he  would  easily  imagine 
that  its  speed  was  suddenly  increased  or  that 
it  had  been  in  no  degree  slackened  (See 
remarks  of  Collins,  J.,  in  analogous  case, 
Schmidt  vs.  New  Jersey  St.  R.  Co.  (N.  J. 
Sup.,  1901),  48  Atl.  Rep.,  438,  and  of  Dean, 
J.,  in  Gangawer  vs.  Phila.,  etc.,  R.  Co.,  168 
Pa.  St.,  265;  32  Alt.  Rep..  21.) 
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It  would  be  impossible  for  an  observer 
facing  an  automobile  approaching  or 
moving  away  from  him  on  a  straight 
course  to  determine  its  speed  with  anything 
like  the  degree  of  accuracy  he  could  attain 
if  his  line  of  vision  were  transverse  to  the 
direction  in  which  the  machine  was  moving. 
(See  Colo.,  etc.,  R.  Co.  vs.  Robbins  (Colo., 
1902),  71  Pac.  Rep.,  371;  Muster  vs.  Chi- 
cago, etc.,  R.  Co.,  61  Wis.,  325,  50  Am. 
Rep.,  141 ;  Huntress  vs.  Boston,  etc.,  R.  Co., 
66  N.  H.,  185,  34  Atl.  Rep.,  154.) 

Bias  of  witnesses  is  one  of  the  most 
troublesome  factors  with  which  courts  have 
to  deal  in  weighing  testimony.  Where  it  is 
sought  to  prove  that  an  automobile  was  run- 
ning at  an  unreasonable  speed  or  at  a  speed 
prohibited  by  statute  or  ordinance,  it  is  high- 
ly probable  that  witnesses  who  voluntarily 
testify  against  the  motorist  will  be  biased, 
considering  the  present  state  of  public  opin- 
ion in  some  .  localities.  Very  recently  a 
New  Jersey  grange  adopted  resolutions 
condemning  expenditure  of  money  in  im- 
proving highways  whereby  automobiles 
would  be  accommodated,  and  denouncing 
the  latter  as  public  enemies.  Courts  fre- 
quently take  judicial  notice  of  prejudice 
that  usually  exists  against  corporations, 
and  we  presume  they  would  take  like  cog- 
nizance of  the  animosity  against  automobil- 
ists.  At  '^ny  rate  the  partisanship  of  wit- 
nesses testifying  to  excessive  rates  of  speed 
is  likely  to  crop  out  in  their  testimony,  so 
as  to  justify  the  trier  of  fact  in  putting 
them  in  the  category  of  biased  witnesses. 
Now,  what  is  the  rule  in  weighing  the  tes- 
timony of  such  witnesses?  So  far  as  it 
pertains  to  the  present  discussion  the  rule 
is  this :  In  matters  of  opinion  the  witness 
is  to  be  distrusted  (Lockwood  vs.  Lock- 
wood,  2  Curt  Eccel.,  281-289,  per  Dr.  Lush- 
ington),  and  the  term  opinion  includes  esti- 
mates of  time,  distance,  speed,  etc.  In 
practice  judges  should  give  very  little 
weight  to  the  opinions  of  biased  witnesses; 
for,  besides  the  unconscious  operation  of 
bias  in  warping  the  judgment  of  an  honest 
witness,  an  effect  universally  conceded,  bias 
may  readily  have  a  more  sinister  influence, 
in  view  of  the  fact  that  it  is  virtually  im- 
possible to  obtain  a  conviction  for  perjury 
in  falsely  testifying  to  an  opinion. 

But,  it  may  be  replied,  if  witnesses  are 
biased  in  favor  of  the  prosecution,  it  is  also 
certain  that  the  chauffeur  or  occupants  of 
the  automobile  are  decidedly  interested  in 
their  own  behalf,  and  that  their  testimony 
is  equally  unreliable — that  all  are  "in  the 
same  boat,"  as  the  phrase  goes.  We  concede 
it.  The  burden  of  proof,  however,  is  on 
the  prosecution,  and  if  it  can  do  no  better 
than  to  leave  the  evidence  in  equipoise — 
if  it  cannot  produce  a  preponderance  at 
least  of  credible  evidence,  or  evidence  be- 
yond a  reasonable  doubt,  as  is  required  for 
a  conviction  in  criminal  cases — then  accord- 
ing to  the  familiar  rule  the  prosecution  fails 
to  establish  its  contention. 

When  a  witness  gives  his  estimate  of  the 
time  consumed  by  the  automobile  in  pass- 
ing from  one  point  to  another  and  the  dis- 


tance between  the  points  is  ascertained  by 
measurement  the  testimony  is  not  of  much 
weight.  No  experienced  judge  ever  leans 
upon  a  witness'  estimates  of  a  short  period 
of  time  further  than  to  believe  that  it  was  a 
brief  period.  Cases  on  this  point  are  nu- 
merous and  emphatic.  "Nothing  is  more 
uncertain  or  unreliable  than  the  testimony 
of  witnesses  as  to  the  time  occupied  in  a 
transaction,"  said  Vice  Chancellor  Green 
in  McGrail  vs.  McGrail,  48  N.  J.  Eq,,  532, 
22  Atl.  Rep.,  582.  "There  is  no  matter 
upon  which  witnesses  are  so  likely  to  be 
mistaken  as  a  question  of  time,"  said  Bruce, 
J.,  in  the  Wega,  Prob.  Div.  (1895),  156, 
159.  "People  differ  widely  as  to  the  esti- 
mation of  passing  time — particularly  is  that 
so  in  naming  the  minutes  or  seconds  that 
may  be  thought  to  expif^  on  any  particu- 
lar occasion,"  said  Gill,  J.,  in  Culberson  vs. 
Chicago,  etc.,  R.  Co.,  50  Mo.  App.,  556,  562, 

Bias  of  a  witness,  when  he  speaks  of 
minutes  or  seconds  not  measured  by  a  time 
piece,  is  always  certain  to  perturb  his  judg- 
ment Ridge  vs.  Penn.  R.  Co.,  58  N.  J. 
Eq.,  172,  S3  Atl.  Rep.,  275,  furnishes  an  ex- 
cellent illustration.  There  an  injunction 
was  sought  against  a  railroad  company  to 
restrain  it  from  maintaining  a  nuisance  at  a 
city  crossing  by  suffering  its  freight  trains 
to  block  the  highway  for  an  unreasonable 
time.  Many  witnesses  on  each  side  testi- 
fied to  the  length  of  time  which  they  were 
compelled  to  wait  on  various  occasions. 
One  witness  swore  by  his  watch.  That 
was  very  good  evidence.  Vice  Chancellor 
Reed  intimated  that  other  witnesses  in  the 
service  of  the  company  or  related  to  some 
one  in  such  service  would  be  disposed  to 
overlook  any  discomfort  from  obstruction 
by  trains,  and  would  underestimate  the  de- 
lay. On  the  other  side  angry  pedestrians 
who  were  in  a  hurry  to  get  to  their  busi- 
ness or  other  destination  would  exaggerate 
the  time  of  waiting. 

The  conclusion  is  that  evidence  of  speed, 
consisting  of  mere  opinions  of  witnesses,  is 
very  unsatisfactory  where  accurate  knowl- 
edge is  essential,  especially  if  the  witnesses 
are  biased;  that  it  is  inferior  in  weight  to 
inferences  derived  from  significant  and  well 
established  facts ;  and  that  the  best  evidence 
is  the  testimony  of  a  witness  who  made 
use  of  a  speed  indicator  or  a  stop  watch  on 
a  measured  course.  Where  the  speed  in- 
dicator of  an  automobile  and  the  stop  watch 
of  an  officer  are  at  variance,  assuming  that 
both  instruments  are  accurate,  it  would 
seem  that  the  speed  indicated  should  control 
the  determination  of  the  speed,  since  it  is 
purely  mechanical  and  involves  no  judg- 
ment, while  the  stop  watch  is  not  auto- 
matic, so  to  speak,  but  requires  action  on 
the  part  of  the  officer  and  some  judgment 
in  using  the  watch. 


proaching  the  village  of  Appaquy,  some 
children  by  the  roadside  saluted  the  occu- 
pants of  the  car  with  a  shower  of  stones. 
The  latter  were  well  aimed,  and  the  mechan- 
ic was  badly  cut  about  the  face.  Whcrcupoii 
the  car  owner,  throwing  on  the  brakes, 
called  to  his  mechanic  to  deal  out  summary 
justice  on  the  youngsters,  who  were  then  in 
full  flight  Nothing  loath,  the  mechanic 
jumped  to  the  footboard,  or  rather  to  where 
the  footboard  should  be,  and  fell  out  with 
a  crash  upon  the  road.  The  footboards  had 
not  been  fitted,  as  the  car  was  only  in  the 
rough  condition,  and  the  mechanic  there- 
upon sued  his  master,  alleging  that  the  sud- 
denness of  the  action  of  the  brakes  con- 
tributed to  his  injuries.  The  court,  on  the 
grounds  that  the  owner  of  the  car  had,  by 
his  speech,  led  the  mechanic  to  jump  off, 
decided  that  the  former  should  pay  for  half 
the  damages  done  to  his  servant  On  appeal  a 
higher  tribunal  determined  the  responsibility 
as  follows :  Car  owner,  one-third ;  mechanic, 
two- thirds. 


Book  lieviews. 

Jahrbuch  der  Automobil  und  Motorboot 
Industrie,  III  Jahrgang.  (Year  book  of 
the  Automobile  and  Motor  Boat  Industry, 
third  year.)  Published  at  the  request  of  the 
German  Automobile  Association  by  Ernst 
Neuberg,  C.  E.  Sold  by  Boll  &  Pickard, 
Berlin. 

The  third  edition  of  the  German  Auto- 
mobile Association's  year  book  covers  es- 
sentially the  same  ground  as  the  two  for- 
mer editions.  It  contains  special  articles 
on  recent  advances  in  the  different  branches 
of  automobile  construction,  a  review  of  au- 
tomobile patents  issued  in  Germany,  Aus- 
tria, England  and  the  United  States,  an 
index  to  current  automobile  technical  liter- 
ature, and  several  articles  relating  to  recent 
automobile  events.  A  most  complete  article 
is  devoted  to  motor  cycles.  Among  the 
most  interesting  special  articles  is  one  on 
speedmeters  and  signaling  devices. 


Interesting  Legal  Case. 

An  interesting  automobile  case  has  just 
been  decided  in  Paris.  One  day  in  April, 
1904,  a  certain  motorist  took  out  his  me- 
chanic on  a  trial  spin  on  his  new  car  from 
Paris    to    Auxerre.     En    route,    when    ap- 


Krausz's  Practical  Automobile  Dictionarj— 
English-French-German,     French-Eng- 
lish-German,    German-Frcnch-English. 
By    Sigmund    Krausz.      Published  by 
Frederick  A.  Stokes,  New  York, 
The  book  contains   12,000  technical  and 
other  words  employed  in  connection  with 
motor  cars,  and  as  it  is  in  three  parts,  with 
the  terms  in  each  language  arranged  alpha- 
betically in  one  of  the  parts,  it  ought  to  be 
quite  convenient  to  those  who  have  occa- 
sion to  read  or  translate  automobile  matter 
in  any  of  the  three  languages  with  which 
they  are  not  perfectly  familiar.    The  author, 
we    learn,    compiled    the    work    while   he 
was  in  charge  of  the  H.  H.  Franklin  Com- 
pany's foreign  department,  and  the  diction- 
ary is  intended  for  all  those  who  have  occa- 
sion to  correspond  on  automobile  matters 
in  foreign  languages,  to  read  foreign  auto- 
mobile publications  or  to  travel  by  automo- 
bile in  foreign  countries.    A  glance  through 
the  book  shows  it  to  possess  a  very  fair 
degree  of  accuracy. 
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A  Word  of  Caution. 

In  the  development  of  the  commercial 
vehicle  field  a  conservative  policy  must  be 
pursued;  the  boom  methods  which  have 
to  a  great  extent  been  applied  in  the  pleas- 
ure vehicle  business  will  not  succeed.  It 
will  not  be  possible  to  induce  business  men 
to  invest  in  motor  trucks  by  instilling  en- 
thusiasm, which  is  often  successful  in  sell- 
ing a  pleasure  car.  The  substitution  of  me- 
chanical for  animal  motive  power  in  com- 
mercial trucking  and  delivery  work  is  a 
plain  dollar  and  cents  proposition,  and  it  is 
for  this  reason  that  commercial  vehicle 
manufacturers  almost  invariably  find  it  nec- 
essary to  give  extended  demonstrations  to 
prospective  customers,  sometimes  as  much 
as  a  month  in  duration. 

In  marketing  a  commercial  vehicle  model 
due  prudence  must  be  observed.  Prospect- 
ive purchasers  may  object  to  the  compara- 
tively high  price,  but  it  would  be  suicidal 
for  a  manufacturer  in  the  commercial  ve- 
hicle field  to  concede  too  much  to  the 
clamor  for  cheapness.  After  a  car  has  been 
delivered  it  does  not  take  long  to  determine 
the  quality  of  its  construction,  and  the  re- 
ports of  success  or  failure  generally  spread 
very  rapidly,  so  that  after  a  short  period 
the  further  demand  for  the  manufacturer's 
product  is  very  largely  influenced  by  the 
behavior  of  his  cars  already  in  use.  Con- 
servatism must  also  be  shown  in  the  matter 
of  speed.  The  customer  may  accompany 
the  demonstrating  car  watch  in  hand  and 
express  himself  highly  satisfied  with  any 
living  in  time  shown,  but  his  satisfaction 
is  likely  to  be  short  lived  if  the  car  refuses 
to  stay  together  in  service,  as  it  most  likely 
will  if  it  is  geared  on  a  touring  car  basis. 

If  conservatism  is  necessary  in  the  de- 
signing department  of  a  commercial  vehicle 
factory  it  is  even  more  essential  in  the 
administrative  department.  The  commer- 
cial vehicle  is  still  in  the  early  stage  of  its 
development,  and  up  to  the  present  attempts 
at  its  adoption  have  too  often  ended  in  fail- 


ure. The  successful  operation  of  a  demon- 
stration car  for  a  few  months  does  not 
warrant  an  otitput  sufficient  to  cover  the 
needs  of  the  whole  country  for  vehicles  of 
the  class.  Weaknesses  are  apt  to  develop 
after  a  lot  of  cars  have  been  put  through, 
and  if  the  lot  is  large  it  may  prove  a  death 
blow  to  the  firm.  Cars  placed  in  commis- 
sion should  be  carefully  watched  for  de- 
fects, improvements  should  be  applied 
whenever  they  suggest  themselves,  and  the 
rate  of  production  should  be  increased 
gradually,  as  extended  successful  service  of 
the  product  justifies  greater  confidence  in 
(the  future  demand  4ot  them.  "Hasten 
slowly." 


The  Most  Serious  Automobile 
Offense. 

A  violation  of  a  law  prohibiting  the  driv- 
ing of  an  automobile  over  a  certain  rate  of 
speed  is  ordinarily  not  considered  a  very 
grave  crime.  The  infraction  of  automobile 
regulations  does  not  stamp  the  guilty  mo- 
torist as  a  criminal,  even  though  it  must  be 
admitted  that  it  is  as  much  a  technical 
criminal  offense  as  a  case  of  larceny.  In 
the  violation  of  automobile  enactments  a 
moral  wrong  is  lacking,  and  this  distin- 
guishes the  offending  motorist  from  the 
criminal  as  generally  known.  The  commu- 
nity does  not  always  hold  in  contempt  one 
who  drives  an  automobile  contrary  to  law, 
and  the  offender  is  in  no  way  damaged  in 
his  reputation  or  character.  If  there  is  no 
moral  wrong  committed  the  act  is  merely 
mala  prohibita.  But  let  us  consider  the 
situation  in  a  case  where  the  prohibited  act 
meets  public  condenmation. 

Take  a  case  of  negligently  killing  a  hu- 
man being — manslaughter.  In  such  an  in- 
stance, if  the  injury  amounts  in  law  to  the 
crime  of  manslaughter,  not  only  is  there  a 
serious  infraction  of  the  law  but  public 
sentiment  is  greatly  aroused,  and  there  is 
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also  a  legal  and  moral  offense  committed 
against  all  automobilists. 

It  may  be  said  that  no  motorist  contem- 
plates that  he  may  negligently  kill  another 
who  is  using  the  highway,  but  should  he 
not  always  have  in  mind  the  possibility  or 
probability  of  an  accident  of  this  kind?  He 
sees  a  clear  road  ahead  and  puts  on  speed. 
Unexpectedly  an  object  appears  in  his  path, 
which  so  takes  him  by  surprise  that  it  is 
all  over  before  a  successful  effort  to  avoid 
a  catastrophe  can  be  made.  Manslaughter 
is  charged,  and  the  unfortunate  operator  is 
held  for  trial. 

Whether  the  automobilist  is  guilty  of  the 
charge  of  manslaughter  depends  upon 
whether  the  death  was  caused  by  negli- 
gence. Was  the  chauffeur  or  operator  driv- 
ing faster  than  the  law  allows?  Did  he 
have  proper  control  of  the  machine?  Was 
he  intoxicated?  What  was  his  conduct 
after  the  collision?  These  are  some  of  the 
important  questions  which  would  be  asked 
in  determining  the  guilt  or  innocence  of  the 
accused.  If  the  motorist  was  exercising  due 
care  at  the  time  and  was  driving  lawfully 
his  innocence  is  clear.  There  is  no  crim- 
inal responsibility  for  a  pure  accident,  or  a 
mistake  of  judgment.  But  where  the  op- 
erator's conduct  at  the  time  of  a  collision 
causing  death  was  unlawful,  or  his  act  was 
negligent,  the  circumstances  are  very  much 
against  him.  It  may  be  impossible  to  lay 
down  a  rule  so  broad  that  if  it  is  followed 
it  will  operate  to  prevent  injuries  due  to 
improper  management  of  a  machine.  How- 
ever, every  operator  should  be  aware  that  if 
he  has  a  disposition  to  overstep  the  limits  de- 
fining lawful  driving  he  takes  great  chances 
and  looks  squarely  into  the  face  of  severe 
penalties  for  one  of  the  most  serious  crimes 
known  to  the  law.  The  only  safe  rule  to 
follow  is  to  take  no  chances. 


Objectionable  Automobile 
Practices. 

It  is  a  pleasure  to  observe  that  a  seat 
operated  muffler  cut-out  is  a  feature  of  com- 
paratively few  of  the  late  cars.  Like  all 
such  objectionable  remedies,  provided  to 
meet  conditions  which  are  removable,  it 
has  been  largely  discarded  as  soon  as  the 
circumstances  appearing  to  warrant  its  use 
have  been  eradicated.  As  mufflers  have 
been  improved,  so  that  they  act  without  un- 
due back  pressure,  and  as  engines  have . 
come  into  use  which  possess  a  very  large 
surplus  of  power,  the  advantage  which  for- 
merly existed  in  the  use  of  the  cut-out  in 


relieving  the  choking  action  of  a  badly  de- 
signed muffler  and  adding  slightly  to  the 
power  of  the  engine  has  ceased  to  be  of 
sufficient,  importance  to  warrant  the  use  of 
this  highly  objectionable  and  prejudicial 
expedient  Almost  all  State  laws  have 
taken  unfavorable  cognizance  of  the  muffler 
cut-out,  as  well  they  might,  and  it  is  be- 
lieved that  the  majority  of  motorists  have 
come  to  realize  the  annoyance  occasioned 
to  the  public  by  their  rtmning  with  "cut" 
mufflers,  except  in  the  most  unfrequented 
districts.  Hardly  anything  has  done  more 
to  prejudice  people  against  the  automobile 
than  the  use  of  the  muffler  cut-out,  and  its 
employment  has  seemed  all  the  more 
wanton  an  offense  against  the  public  nerves, 
because  not  even  the  offender  has  gained 
any  appreciable  advantage  by  resorting 
to  it 

No  owner  of  a  modem  car  of  high  ability 
has  the  slightest  legitimate  excuse  for  the 
use  of  the  muffler  cut-out,  so  far  as  en- 
abling him  to  gain  power  is  concerned,  and 
the  only  circumstance  under  which  such  a 
person  is  justified  in  opening  his  muffler  is 
in  testing  the  regularity  of  operation  of  his 
motor,  which  may  be  obscured  by  the  action 
of  a  good  silencer.  A  screw  plug  in  the 
exhaust  pipe  or  muffler,  capable  of  being  re- 
moved when  a  test  is  required,  covers  such 
cases. 

A  seat  operated  muffler  cut-out  on  a 
modern  high  powered  touring  car  can  only 
be  regarded  as  an  instrument  of  public  tor- 
ture, and  it  is  a  matter  of  congratulation 
that  now  it  is  very  seldom  supplied.  Even 
on  small  cars  one  finds  very  few  cut-outs, 
and  it  would  seem  that  the  day  of  this  par- 
ticularly pestilent  and  really  inexcusable 
device  is  drawing  to  its  end. 

If  the  use,  among  traffic,  of  excessively 
dazzling  and  confusing  lights — sometimes 
as  many  as  four  in  number  upon  a  single 
car — which  give  it  the  appearance  of  a  bat- 
tleship repelling  a  torpedo  attack  and  blind 
all  other  users  of  the  road,  could  also  be- 
come obsolete  and  be  followed  into  desue- 
tude by  the  practice  of  employing,  in  land 
travel,  unnecessarily  startling  and  hair  rais- 
ing fog  horns,  automobiling  would  be  freed 
from  much  of  the  ostentatious  vulgarity 
which  now  too  frequently  characterizes  it. 


Bases  of  Competition. 

It  appears  that  the  conditions  under 
which  the  Glidden  tour  was  run  last  year 
have  not  been  universally  satisfactory,  and 
some  changes  are  in  contemplation  for  the 
coming  contest.    However,  the  N.  A.  A.  M., 


asked  by  the  organizers  for  suggestions  in 
this  matter,  has  replied  that  it  is  unable  to 
suggest    any    basis    of    competition    other 
than   absolute    speed,    which    shall   give    a 
single  winner  and  bring  out   the  relative 
merit  of  the  machines.    This,  in  our  opin- 
ion, is  the  only  reply  possible  under   the 
.  circumstances.      Reliability,    of    course,    is 
such  an  important  quality  that  it  might  well 
serve  as  a  measure  of  general  merit,   but 
no  method  of  absolutely  determining    the 
reliability  of  a  car  is  known,  and  the  meth- 
ods employed  in  former  years  in  endurance 
contests  are  certain  to  give  equal  records 
for  a  number  of  cars.     It  might  be  sug- 
gested   that    upon    the    completion   of    the 
principal  run  a  contest  could  be  arranged 
between    all    those   having   scored    perfect 
records,  and  this  continued  until  one  car 
proved  the  winner,  but  such  a  contest  might 
prove  extremely  tedious  and  expensive,  and 
the   project    is   hardly  practicable.      Other 
bases  of  competition  are  fuel  economy  and 
brake  power,  but  neither  of  these  features 
is  sufficiently  important  to  serve  as  a  meas- 
ure of  merit  of  the  car.     That  is  to  say, 
brake  power,   though  highly  important  in 
one   respect,   depends   upon   a  very   small 
portion  of  the  car's  mechanism,  and  can 
therefore  not  well  be  taken  as  a  criterion 
of  the  whole.    Various  attempts  have  been 
made  to  combine  these  bases  of  competi- 
tion, as  in  the  Herkomer  trial,  but  in  such 
cases  the  difficulty  always  arises  of  prop- 
erly comparing  the  value  of  the  different 
factors.    In  the  Herkomer  trial  the  factors 
are  reliability  in  the  endurance  run,  speed 
in  a  level  and  hill  race,  and  appearance  and 
comfort  as  judged  by  a  committee.     Each 
of  these  items  is  undoubtedly  of  value,  but 
their  relative  value  is  a  matter  of  personal 
opinion,  and  hence  the  result  of  the  contest 
is  of  no  great  practical  value.    But  the  one 
object    desired,    that    some    one    car    shall 
score  higher  in  the  final  classing  than  any 
of  the  rest,  is  most  likely  to  be  attained,  as 
the  probability  that  two  cars  should   gain 
the  same  total  maximum  number  of  points 
is  very  remote,  and  can  be  further  guarded 
against  by  providing  that  in  such  a   case 
the  car  having  scored  the  highest  in   any 
particular  competition  shall  be  the  winner. 
In  a  practical  competition  it  is  not  really 
necessary   that    there    should   be   a   single 
winner,  as   it  must  be  admitted  that    our 
present  methods  do  not  allow  of  absolutely 
determining  reliability,  the  chief  item  in  the 
practical  value  of  a  car.    It  can  only  be  as- 
certained whether  a  car  attains  a  certain 
predetermined  standard  of  reliability. 
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APPLICATIONS 

«^ 

The  Motor  Omnibus  for  Hotels. 

While  the  motor  omnibus  is  at  present 
n  common  use  by  the  hotels  of  only  one 
nty  of  the  United  States,  the  question  as 
)o  its  practicability  under  suitable  condi- 
ions  is  hardly  open  to  discussion.  At 
\tlantic  City  the  experimental  stage  seems 

0  have  been  long  passed,  its  general  use- 
fulness having  been  amply  demonstrated 
ive  years  ago.  The  motor  omnibus,  of 
:ourse,  is  used  in  other  cities,  but  is  often 
egarded  more  as  a  plaything  or  a  luxury, 
md  has  not  yet  become  a  necessity.  The 
reports  in  regard  to  it  are  generally  satis- 
actory,  and  its  i)opularity  is  increasing. 

The  omnibus  is  not  used  by  hotels  to  the 
>amc  extent  it  was  years  ago,  especially 
u  cities  of  the  first  class.  The  old  horse 
jnmibus  was  a  lumbering  affair  at  best — 

1  relic  of  stage  coach  days — and  it  is  lit- 
Je  wonder  that  it  was  laid  up  in  the  barn 
ndefinitely  when  the  street  cars  brought 
luick  transportation.  Consequently  many 
tiotcl  proprietors  do  not  think  an  omnibus 
necessary,  believing  it  an  avoidable  ex- 
pense.    There    are    many   instances,    how- 


ever, where  the  comfortable,  handsome 
and  swiftly  driven  motor  omnibuses  of  the 
present  day  have  more  than  paid  for  them- 
selves in  short  periods  of  time  by  the  ad- 
ditional custom  they  have  attracted. 

AT   ATLANTIC   CITY   HOTELS. 

Atlantic  City  has  a  permanent  popula- 
tion of  about  40,000,  which  swells  to  500,000 
during  the  rush  days  of  July  and  August 
Eighteen  hundred  hotels  and  boarding 
houses  are  required  to  house  this  great  vis- 
iting population.  Of  these  hotels  nearly 
fifty  are  first  class.  They  are  beautiful 
structures  fronting  on  the  beach,  with 
every  luxury  and  convenience  that  modem 
wit  can  devise.  Each  of  them  supports 
from  one  to  four  motor  omnibuses  for  the 
convenience  of  their  guests,  and  they  count 
them  as  part  of  their  necessary  equipment. 
The  buses  are  for  the  most  part  driven  by 
electric  power,  and  are  built  in  the  conven- 
tional omnibus  style,  with  a  capacity  of 
from  eight  to  fifteen  passengers,  a  space  on 
top  for  light  baggage,  and  windows  that 
can  be  raised  or  lowered  at  will. 

Electric  buses  are  found  practicable  in 
Atlantic  City,  because  the  streets  are  gen- 
erally good  and  the  runs  short  The  hotel 
proprietors  'S^y  they  like  them  because 
they  are  noiseless,  easy  to  operate  and  not 
liable  to  accident;  also  because  they  do  not 


require  the  services  of  an  expert  machinist 
to  keep  in  repair.  As  nearly  all  the  hotels 
have  their  own  electric  plants  there  is  no 
extra  cost  for  recharging  of  batteries. 

As  one  stands  at  the  intersections  of  the 
streets  leading  from  the  railroad  stations  to 
the  big  hotels  and  watches  the  long  line  of 
buses,  just  after  the  arrival  of  an  impor- 
tant train  from  New  York  or  Philadel- 
phia, he  sees  a  practical  demonstration  of 
the  hotel  motor  omnibus  which  is  possible 
nowhere  else.  The  ease  with  which  the 
vehicles  are  handled,  the  absence  of  noise 
and  of  quarreling  among  angry  drivers^ 
the  quickness  of  their  going  and  comings 
the  expression  of  satisfaction  on  the  faces 
of  the  passengers  themselves,  all  speak  of 
the  superiority  of  this  kind  of  omnibus 
over  those  drawn  by  horses. 

The  streets  in  Atlantic  City  are  for  the 
most  part  excellent,  the  greater  number  of 
them  being  macadamized.  Atlantic  ave- 
nue, the  main  thoroughfare,  however,  is 
in  very  bad  condition  for  motor  driven 
vehicles  in  wet  weather,  and  is  avoided  as 
much  as  possible.  It  has  only  a  gravel 
surface,  and  during  rainy  weather  there  is 
from  6  to  10  inches  of  mud  on  the  surface. 
Ordinances  are  pending  before  the  city 
council  to  asphalt  this  thoroughfare. 

Accidents  are  infrequent  and  usually  of 
a  trifling  nature.     They  are  generally  due 
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to  the  heavy  wheels  skidding  in  wet 
weather.  It  is  almost  surprising  that  acci- 
dents of  a  serious  nature  have  not  hap- 
pened, when  one  takes  into  consideration 
the  great  amount  of  traffic  for  the  width 
of  the  streets,  especially  at  train  times,  and 
the  speed  at  which  the  buses  travel.  As 
they  leave  their  various  hotels  at  the  latest 
possible  moment  to  catch  a  train  the  drivers 
speed  them  to  the  limit  of  the  municipal 
regulation,  which  permits  20  miles  an  hour. 

The  runs  made  by  the  buses  between  the 
depots  and  their  respective  hotels  are 
short,  the  longest  of  them  being  less  than 
twenty-five  blocks.  But  as  they  are  made 
often  the  buses  are  kept  going  continually 
from  early  morning  till  late  at  night.  The 
work  done  by  these  vehicles  in  the  past 
few  years  would  have  killed  dozens  of 
horses. 

Among  the  hotels  using  motor  omni- 
buses are  the  Marlborough-Blenheim,  the 
Hotel  Chelsea,  the  Royal  Palace,  Galen 
Hall,  the  Pierrepont,  the  Loraine,  the  Chal- 
fonte,  the  Hotel  Islesworth,  the  Seaside, 
the  Strand,  the  Ostend,  the  Garden  Hotel 
and  the  Brighton.  Each  of  these  operates 
from  one  to  four  vehicles,  in  addition  to 
which  the  Marlborough-Blenheim  and  the 
Brighton  each  operates  a  motor  truck  for 
the  transportation  of  its  guests'  baggage. 
Although  the  motor  truck  is  an  innovation, 
the  hotel  proprietors  believe  that  it  is  the 
ideal  baggage  wagon,  and  there  is  little 
doubt  that  many  of  them  will  be  in  use 
soon. 

The  hotel  proprietors  have  nothing  but 
praise  for  the  motor  omnibus.  As  the  city 
is  a  pleasure  resort,  novelty  is  the  watch- 
word. Most  of  the  guests  of  the  hotels  are 
pleasure  seekers,  or  vacationists  who  want 
to  see  something  different  from  what  they 
get  at  home,  and  when  the  hotel  proprie- 
tors gave  them  motors  a  few  years  ago  the 
novelty  was  a  fetching  attraction.    But  now 


Electric  Bus  of  the  Seaside,  Atlantic 
City,  N.  J. 

they  have  become  so  common  that  the 
proprietors  are  looking  around  for  some 
other  change.  The  Seaside  and  the  Marl- 
borough-Blenheim are  planning  to  discard 
their  old  style  of  buses  and  have  purchased 
new  vehicles  somewhat  more  pretentious  in 
decoration  and  design.  They  are  designed 
to  carry  fourteen  passengers  each,  and  arc 
painted  black  and  handsomely  trimmed 
with  brass  work.  The  windows  are  of 
heavy  plate  glass,  and  the  seats  are  lux- 
uriously upholstered  with  dark  leather,  the 
other  parts  of  the  interior  being  treated  in 
light  tones. 

The  Marlborough-Blenheim  operates  four 
eight-passenger  electrics,  which  have  been 
in  continuous  service  for  about  five  years. 
They  are  painted  green  and  have  the 
words  "Marlborough  House"  on  each  side. 
This  hotel  has  purchased  two  of  the  hand- 
some new  buses. 

Some  proprietors  have  abandoned  the  use 
of  electric  omnibuses  because  they  claim 
they  are  too  common  in  Atlantic  City. 

the     YATES     hotel     OMNIBUSES,     SYRACUSE, 
N.  Y. 

The  two  automobile  omnibuses  which  are 
run  by  the  proprietors  of  the  Yates  Hotel, 
Syracuse,  N.  Y.,  to  meet  all  trains  arriv- 


ing at  the  New  York  Central  and  D.,  L  h 
W.  railroads  have  proved  most  scrviceaWe 
conveniences,  as  well  as  profitable  advertist- 
ments  for  the  hotel. 

The  machines  have  been  in  use  a  little 
over  a  year,  and  have  given  excellent  sat- 
isfaction to  the  traveling  public  and  to 
Averill  &  Gregory,  the  proprietors  of  the 
hotel.  They  were  installed  after  many  mis- 
givings and  fears  that  horses  would  have 
to  be  called  in  frequently  to  do  their  work. 
But  we  are  informed  this  has  never  hap- 
pened, and  the  four  horses  which  formerly 
did  the  work  of  the  machines  have  been 
sold,  and  the  two  horse  buses  are  now 
being  used  by  the  Judd  Express  Company 
at  other  hotels. 

These  automobile  buses  receive  about  as 
hard  usage  as  could  be  given,  the  trouble 
being  that  they  are  always  in  use  and  never 
stand  in  a  shed  or  have  any  protection  from 
the  weather.  When  they  arc  not  meeting 
trains  they  stand  in  front  of  the  hotel,  no 


Electric  Bus  of  Allyn  House,  Hartford,  Conn. 


Gasoline  Bus  of  Indiana   Springs  Com- 
pany, Attica,  Ind. 

matter  what  the  weather.  Owing  to  the 
lack  of  room  and  the  frequency  of  the 
trains,  the  hotel  keepers  have  not  been  able 
to  make  any  arrangement  whereby  the  ma- 
chines could  be  protected  from  the  weather. 
Ordinarily  automobiles  which  had  to  stand 
out  of  doors  all  the  time  would  be  in  bad 
shape  before  this,  but  these  machines  seem 
to  be  as  good  as  ever  and  doing  business 
every  day. 

The  cost  of  repairs  during  the  year  in 
which  they  have  been  in  commission,  we 
are  told,  has  been  about  $200  for  each  ve- 
hicle, which  is  considered  small  when  the 
heavy  and  constant  work  which  they  do  is 
taken  into  consideration.  The  electric  light 
plant  in  the  hotel  is  utilized  in  charging  the 
machines.  The  engineer  has  kept  track  of 
the  expense,  and  says  the  electric  charging 
does  not  require  a  bit  more  coal,  and  that 
the  current  for  the  machines,  consequently, 
does  not  cost  anything.  The  machines  arc 
charged  out  in  front  of  the  hotel  when  the 
trains  are  less  frequent  late  at  night.  A 
wire  is  hitched  onto  the  plant  in  the  cellar 
and  is  brought  up  through  a  hole  in  the 
sidewalk.  There  has  been  some  trouble  in 
the  employees  going  away  and  leaving  the 
current  on,  which  resulted  in  overcharging 

Each  machine  makes  thirty  trips  a  day. 
a  total  of  15  miles.     Twenty-five   cents  is 
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Jiarged  for  the  round  trip  and  15  cents  for 
me  way.  Rarely,  does  a  passenger  object 
o  the  charge,  although  once  in  a  while  a 
nan  is  found  who  thinks  he  should  be  car- 
-icd  to  and  from  the  hotel  gratis. 

These  automobiles  are  of  the  regular  ho- 
el  omnibus  type.  They  are  backed  up  to 
he  sidewalk  at  the  station,  and  the  drivers 
ISC  their  most  persuasive  tones  to  get  guests 
'or  the  Yates.  They  each  have  room  for 
»ght  to  ten  passengers  and  places  on  top 
for  their  grips,  which  are  carried  free  of 
:harge.  After  they  alight  at  the  hotel  and 
labile  they  are  registering  the  drivers  take 
landfuls  of  tickets  and  ask  them  if  they 
Hrant  a  round  trip  ticket  Most  of  them 
do  and  pay  the  25  cents  on  the  spot. 
Others  have  it  charged  in  with  their  hotel 
ImH  and  pay  it  when  they  depart 

On  account  of  their  novelty  the  automo- 
biles make  trade  for  the  hoteL  This  fact 
is  admitted  by  all,  even  the  competitors  of 
the  Yates.  Then  there  are  many  people, 
like  members  of  theatrical  troupes,  who 
know  the  hotel  they  want  to  go  to,  that 
having  been  arranged  by  an  advance  agent 
But  they  had  intended  to  walk  the  quarter 
of  a  mile  or  so.  They  see  the  autpmobile 
and  decide  to  have  a  ride.  This  means  a 
few  quarter  dollars  for  the  landlord  that  he 
would  not  have  had  without  the  automo- 
bile. 

The  trip  from  the  hotel  to  the  railway 
stations  takes  the  machines  over  some  hard 
roads  on  accotmt  of  the  multiplicity  of 
^treet  car  tracks  and  railroad  tracks  which 
nm  right  through  the  centre  of  the  city. 
Oi  necessity  the  trips  have  to  be  made  in 
slow  time  or  a  few  axles  would  be  broken. 
Solid  tires  are  used,  doing  away  with  all 
danger  of  pimcture. 

The  machines,  of  course,  have  the  most 
passengers  in  the  winter,  when  the  warm 
looking  interior,  sheltered  from  all  cold. 
has  an  inviting  appearance.  The  upholstery 
is  light  in  color,  and  there  is  the  useful 
looking  glass  by  which  the  ladies  may  ar- 
range their  hats  and  apparel  before  appear- 
ing at  the  hotel.  At  the  hotel  a  footman 
opens  the  door  and  bell  boys  hustle  the 
grips  from  the  bus  inside.  Then  the  driver 
collects  the  fares,  sells  tickets  and  hurries 
off  to  the  station  again  for  another  load. 


Gasoline  Bus  of  Palace  Hotel,  San  Francisco. 


POLAND   SPRING   HOUSE. 

An  18  horse  power  automobile  omnibus 
with  seating  capacity  of  seven  passengers  was 
operated'  between  Poland  Spring  House, 
South  Poland,  Me.,  and  the  railroad  station 
5  miles  distant,  last  seasoa  The  hotel  is 
located  at  an  elevation  of  400  feet  above  the 
station,  and  the  road  leading  to  it  is  in  ex- 
cellent condition.  Hiram  Ricker  &  Sons, 
the  proprietors  of  the  hotel,  were  convinced 
from  their  experience  with  this  vehicle  that 
it  was  a  profitable  investment,  and  have 
purchased  two  omnibuses  of  higher  horse 
power  for  the  coming  season,  which  opens 
the  middle  of  May.  They  foimd  the  motor 
vehicle  practicable  in  every  way,  and  less 
costly  in  operation  than  a  horse  vehicle. 

SAN  FRANCISCO   HOTELS. 

The  Palace  Hotel,  San  Francisco,  owns  a 
twelve  passenger,  18  horse  power  omnibus; 
it  is  driven  by  a  two  cylinder  gasoline  mo- 
tor, and  is  geared  to  18  miles  an  hour.  It 
is  lighted  by  electricity,  atid  equipped  with 
a  signal  bell  to  the  operator.  The  wood- 
work is  of  mahogany  and  the  window 
sashes  are  hand  carved. 

The  St  Francis  Hotel  and  the  Hotel  St 
Nicholas  in  San  Francisco  also  operate 
good  sized  motor  omnibuses,  and  have 
found  them  perfectly  satisfactory.  Other 
hotels  in  the  city  are  preparing  to  introduce 
them. 

HOTEL   DEL   CORONADO,   SAN   DIEGO,  CAL. 

.  Two  years  ago  an  electric  wagonette  was 
operated  between  the  Hotel  del  Coronado 
and  the  golf  links,  a  distance  of  about  one- 
half  mile,  giving  half  hourly  service  from 
9  a.  m.  to  5  p.  m.  The  vehicle  had  a  carry- 
ing capacity  of  about  twelve  passengers. 
The  expense  for  electricity  averaged  about 
$2  per  day,  but  repairs  to  the  motor  and 
the  renewal  of  batteries  made  the  use  of 
the  machine  prohibitive,  consequently  its  use 
was  discontinued,  notwithstanding  that  it 
gave  excellent  satisfaction  to  the  traveling 
public  on  account  of  its  comfort  and  clean- 
liness. 

The  proprietors  write  us  that  they  believe 
the  obstacles  they  had  to  contend  with  two 
years  ago  have  been  largely  overcome  in  the 
vehicles  of  this  kind  now  being  manufac- 
tured. 

AT  BOSTON   HOTELS. 

J.  Reed  Whipple,  proprietor 

of  the  Hotel  Touraine,  Boston, 

has  purchased  Rve  steam  auto- 
mobiles, which  will  be  im- 
mediately put  in  use  for  livery 
purposes.  The  cars  are 
painted  a  bright  red,  with  the 
Touraine  coat  of  arms  on  the 
doors.  These  vehicles  will 
have  stands  about  the  hotel  in 
the  same  manner  as  the  horse 
vehicles. 

Two  more  Boston  hotels 
have  decided  to  adopt  steam 
automobiles  for  livery  use  for 
their  hotels  the  coming  season, 
displacing  some  of  their  cabs 
and  horses. 


MOTOR  BAGGAGE  TRUCK  AT  MT.   WASHINGTON. 

Anderson  &  Price,  proprietors  of  the  Ho- 
tel Moimt  Washington  at  Bretton  Woods, 
in  the  White  Mountains,  write  us  that  a 
gasoline  baggage  truck  was  operated  for  a 
time  last  summer  from  the  railroad  sta- 
tion to  the  hotel,  a  distance  of  three-quar- 
ters of  a  mile.  "We  must  say,"  they  add, 
"that  the  transfer  was  made  so  nicely  and 
with  such  despatch  that  our  porters  felt 
very  bad  to  have  to  go  back  to  the  horse 
trucks."  j-^ 

HARTFORD    (CONN.)    HOTELS.  fl'^l  | 

As  the  hotels  at  Hartford,  Conn.,  are  sit- 
uated within  short  running  distance  of  the 
railroad  station,  and  the  streets  are  of 
asphalt  or  macadam,  the  use  of  electric 
omnibuses  is  practicable.  The  Allyn  House 
has  run  an  electric  bus  for  the  past  six: 
years,  making  eighteen  round  trips  dailjr 
to  the  trains.  Manager  Dahill  says  that  it 
is  superior  to  a  horse  vehicle  for  his  busi- 
ness. It  is  an  8  horse  power  machine  with 
solid  rubber  tires,  and  has  a  carrying  ca- 
pacity of  twelve  passengers.  Light  baggage 
can  be  carried  on  top.  It  is  painted  green, 
with  the  Allyn  family  crest  on  both  sides 
and  the  door.  The  interior  is  upholstered 
in  drab,  and  there  is  a  bevel  plate  glass 
mirror  in  front  It  is  lighted  by  electricity. 
Current  for  charging  the  battery  is  obtained 
at  a  public  garage,  and  it  can  be  charged 
to  run  at  a  maximum  of  50  miles. 

The  Hotel  Heublein  uses  an  8  horse 
power  electric  omnibus,  which  makes  twen- 
ty round  trips  daily  to  the  station.  This 
coach  has  been  in  commission  five  years, 
and  is  said  to  have  been  off  duty  less  than 
a  week  during  this  time.  The  management 
of  the  hotel  regard  the  motor  omnibus  as 
much  more  practicable  for  their  purposes 
than  horse  vehicles.  It  is  painted  dark  blue, 
and  is  lighted  with  electricity  outside  and 
in.  It  is  equipped  with  solid  rubber  tires, 
and  is  speeded  to  run  12  miles  an  hour. 

The  New  Dom  Hotel  has  an  eleven  pas- 
senger electric  omnibus  for  its  railroad 
service.  Twenty  round  trips  are  made  to  the 
trains  daily,  and  Proprietor  Geo.  R.  Hodg- 
don  says  that  there  is  considerable  saving 
in  the  expense  of  maintenance  over  the  use 
of  horse  power.  This  bus  is  of  somewhat 
different  type  from  those  used  by  the  other 
hotels  in  Hartford,  being  arranged  to  carry 
eight  passengers  outside  and  three  inside. 
It  is  lighted  by  electricity,  and  has  solid 
rubber  tires.  The  battery  is  charged  to 
run  35  miles. 

AT  AN  INDIANA   HEALTH  RESORT. 

The  Indiana  Springs  Company  have  re- 
cently begun  operating  a  gasoline  omnibus 
between  the  railroad  station  at  Attica,  Ind., 
and  their  sanitarium  and  hotel,  Mudlavia, 
several  miles  distant  Up  to  the  present 
this  service  has  been  satisfactory. 


The  first  motor  omnibus  service  in  Paris 
will  be  inaugurated  on  April  16  next  Of 
all  the  great  cities  oi  the  world  New  York 
was  the  first  to  definitely  adopt  the  motor 
bus,  a  line  having  been  in  continuous  oper- 
ation on  Fifth  avenue  for  about  four  years. 
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WIWTEB  EXPERIENCES. 

t  ^      Conditions  of  Winter  Use. 

"v         By  De  Forest  Lambert,  M.  D. 

At  the  close  of  a  more  than  usually  mild 
winter,  during  which  motor  cars  have  been 
used  every  day,  it  should  prove  interesting 
to  comment  on  their  practicability  for  all  the 
year  round  service. 

New  England  motorists  well  remember 
the  months  of  January  and  February  in 
1904  and  190S,  when  extremely  cold 
weather  and  deep  snow  made  motor  driv- 
ing difl&cult  and  at  times  almost  impossible. 

In  the  large  cities  the  street  departments 
keep  the  roads  passable  for  all  kinds  of 
traffic;  but  in  the  small  towns  the  electric 
road  ploughs  are  allowed  to  pile  snow  from 
the  tracks  to  the  sides  of  the  street  and 
leave  it  there,  greatly  interfering  with 
driving.  Under  such  conditions  one  is 
obliged  to  drive  in  the  cleared  space  be- 
tween the  tracks,  taking  great  care  to  keep 
the  wheels  out  of  the  rails,  as  once  in  it 
is  often  difficult  to  get  out,  and,  besides, 
there  is  danger  of  injuring  the  tires  from 
rail  cutting.  I  have  seen  many  tires  ruined 
by  this  cause,  the  edges  of  the  rails  wear- 
ing deep  cuts  into  the  rubber,  and  in  some 
cases  completely  through  the  fabric  There 
is  also  some  likelihood  of  puncture  from 
rail  splinters,  and  I  have  known  it  to  hap- 
pen twice  from  involuntarily  driving  in 
the  rails  only  a  few  feet. 

The  chief  trouble  encountered  during  the 
winter  just  passed  has  been  from  road  con- 
ditions usually  found  only  in  the  spring 
when  the  frost  is  coming  out  of  the  ground ; 
but  it  is  not  greatly  to  be  wondered  at,  be- 
cause during  the  entire  season  the  ground 
has  been  frozen  to  a  depth  of  only  a  few 
inches.  This,  together  with  the  lack  of 
snow,  has  caused  ordinary  roads  to  be  al- 
ternately soft  and  treacherous  and  frozen 
into  deep  ruts;  the  former  condition  af- 
fording very  poor  traction,  and  the  latter 
being  rather  hard  on  car  and  tires. 

LARGE  WHEELS. 

Both  of  these  road  conditions,  as  well  as 
deep  snow,  call  imperatively  for  larger 
wheels,  and  I  believe  it  will  not  be  long  be- 
fore intelligent  buyers  will  insist  that  their 
cars  be  equipped  with  wheels  at  least  36 
inches  in  diameter.  There  are  three  urgent 
reasons  for  using  larger  wheels,  viz.,  to  get 
greater  road  clearance,  to  make  riding  and 
steering  easier  on  rough  and  rutty  roads, 
and  to  make  the  practicability  of  solid  and 
cushion  tires  an  undisputed  fact 

To  those  who  see  no  need  of  more  road 
clearance  I  would  suggest  a  drive  inmiedi- 
ately  after  a  12  or  15  inch  fall  of  snow. 
This  is  a  common  experience  to  physicians 
and  others  who  use  cars  for  business  pur- 
poses, and  it  seems  absurd  to  build  the  run- 
ning gear  so  low  that  it  must  act  as  a  snow 
plough  in  addition  to  its  legitimate  fimc- 
tion.  My  car  is  better  than  the  average 
runabout  in  this  respect,  for  it  has  30  inch 
wheels  and  more  clearance  than  usual,  but 
it  does  not  meet  the  objections  referred  to; 


nor  does  any  car  built  which  has  smaller 
than  36  inch  wheels.  Another  reason  for 
more  road  clearance  is  found  in  certain 
country  highways  containing  huge  bowlders 
in  the  middle  or  a  high  ridge  with  deep  ruts 
on  either  side,  in  which  the  car  must  run. 
I  have  seen  several  cars  stalled  by  reason 
of  each  of  these  causes. 

That  larger  wheels  make  easier  riding  and 
steering  on  rough  and  rutty  roads  no  one 
will  dispute  if  he  give  the  question  thought 
or  trial.  Some  may  not  agree  that  any  im- 
provement is  needed  in  that  direction,  but 
I  think  the  majority  will  agree  that  a 
method  which  accomplishes  those  purposes 
and  at  the  same  time  lessens  strain  to  both 
car  and  operator  is  worthy  of  adoption. 
Several  times  I  have  been  caught  in  deep 
frozen  ruts,  out  of  which  my  30  inch  wheels 
simply  could  not  climb,  where  a  much 
larger  wheel  would  have  come  out  with 
ease.  And  who  has  not  skidded  into  a  wet 
car  track  to  find  it  almost  impossible  to  get 
out  again  without  a  kindly  switch  to  aid  ?  All 
these  difficulties  and  more  will  be  overcome 
by  using  larger  wheels. 

TIRES. 

Finally,  and  perhaps  most  important  of 
all,  the  advent  of  a  proper  sized  wheel  will 
banish  the  pneumatic  tire  from  the  cars  of 
professional  and  business  men,  and  from 
all  others  also  where  absolute  reliability  is 
necessary.  The  pneumatic  tire  is  a  snare 
and  a  delusion,  a  relic  of  bicycle  days,  and 
totally  unfit  for  use  on  a  car  designed  to 
take  the  place  of  a  horse  for  other  than 
pleasure  purposes.  For  those  who  drive  a 
car  for  recreation  only,  whose  time  is  their 
own,  and  who  do  not  mind  the  inconven- 
ience of  flat  tires,  punctures  and  blow  outs, 
the  pneumatic  tire  is  perhaps  well  suited, 
and  I  would  be  the  last  one  to  deny  them 
the  pleasures  of  a  roadside  repair,  whether 
the  mercury  registered  zero  or  90®  in  the 
shade.  But  for  a  vehicle  which  is  to  be 
on  the  road  every  day  in  the  year,  which 
must  start  at  a  moment's  notice,  and  keep 
going  till  its  destination  is  reached  regard- 
less of  tires,  the  pneumatic  is  about  the 
poorest  makeshift  man  has  devised. 

For  the  utility  car,  then,  let  us  insist  that 
it  be  equipped  with  a  resilient  solid  tire,  and 
with  wheels  which  are  large  enough  to  do 
their  duty.  Many  times  on  returning  from 
a  long  drive  in  deep  snow  I  have  noticed 
that  the  space  between  the  wheel  spokes 
has  been  completely  filled  with  ice,  thus 
converting  the  spoked  wheels  into  solid 
discs.  This  increased  considerably  the  labor 
of  cleaning  the  car,  as  well  as  damaging 
the  paint  and  varnish  on  its  removal. 

STEEL    DISC    WHEELS. 

I  used  to  wonder  then  why  someone 
did  not  invent  a  pressed  steel  double  disc 
wheel,  believing  that  such  would  be  strong- 
er, look  better,  cause  less  friction  and  be 
very  much  easier  to  clean. 

Since  then  another  physician  has  advo- 
cated the  same  idea,  and  at  least  one  manu- 
facturer has  put  a  similar  wheel  on  the 
market    I  believe  the  idea  has  many  merits, 


and  I  think  such  construction  inrottld  lool 
extremely  well,  especially  if  finished  i 
aluminum*  paint 

With  the  more  lightly  built  woode 
bodies  I  have  noticed  a  strong  tendency  t 
crack  and  split  and  open  at  the  joint 
especially  in  winter  when  the  temperatui 
ranges  are  extreme.  On  this  account,  ao 
for  the  sake  of  strength  combined  wit 
lightness,  it  would  seem  that  bodies  cor 
structed  of  galvanized  sheet  steel  woul 
offer  many  advantages ;  also  because  in  cai 
of  fire  they  would  suffer  less.  Aluminu 
appears  to  be  too  costly  at  present  for  sue 
purposes  in  moderate  priced  cars,  but  ma 
ultimately  prove  standard  practice. 

FINISH. 

The  present  method  of  finishing:  cars  i 
several  colors  and  many  coats  of  vamis 
is  unnecessary  for  service  or  utility  vehi 
cles,  besides  being  expensive  and  laboriou 
to  keep  looking  well.  It  seems  to  me  tha 
a  physician's  runabout  should  be  construct 
ed  almost  entirely  of  metal,  galvanizc( 
where  possible,  and  all  painted  with  alu 
minum  composition.  Such  a  finish  is  eas: 
to  keep  looking  well,  shows  dirt,  dust  anc 
snow  but  little,  and  is  easily  touched  u( 
here  and  there  when  necessary.  Above  all 
no  harm  is  done  if  mud  is  allowed  to  dr} 
on  and  remain  a  long  time,  for  a  little  soap 
and  water  makes  it  "look  like  new^  agaixL 

TRACTION    DIFFICULTIES 

have  been  slight  during  the  past  winter, 
and  I  have  resorted  to  grips  but  little.  Tire 
chains  seem  to  be  the  most  economical  and 
efficient  method  of  preventing  slip,  but 
studded  casings  seem  better  for  both  sno^ 
and  mud.  It  is  unwise  to  attempt  icy  htlls 
without  some  such  anti-slip  device,  for  ii 
a  car  once  gets  going  backward  there  is  no 
telling  where  it  will  bring  up.  for,  of  course, 
the  brakes  are  useless  under  such  circum- 
stances. Much  damage  may  result  to  the 
rear  tires  in  such  a  case  where  the  rear 
wheels  spin  around  from  lack  of  traction, 
and  if  the  ice  is  at  all  rough  or  sharp  deep 
cuts  will  be  made  in  the  casings. 

HOUSING. 

For  the  past  three  or  four  winters  I  have 
kept  my  car  in  an  unheated  stable,  and  can 
see  no  serious  objection  to  that  method, 
though,  of  course,  a  warm  place  for  wash- 
ing is  desirable.  However,  in  ordiiU7 
winter  weather  it  is  only  after  a  severe 
rain  that  washing  is  necessary,  and  I  find 
it  very  economical  and  satisfactory  to  have 
that  done  occasionally  at  a  public  stable 

CLEANING. 

When  there  is  a  thaw,  with  much  slush 
and  mud  in  the  streets,  it  is  warm  enough 
to  wash  in  my  own  stable,  and  a  couple  of 
buckets  of  warm  soapsuds  does  very  well 
for  body  and  conspicuous  parts  of  the  run- 
ning gear.  A  rinse  off  with  dear  cold 
water  does  the  rest,  but  if  there  is  time  I 
wipe  the  body  dry  and  rub  up  the  bra^s 
work.  An  old  rubber  coat  and  a  pair  of 
high  overshoes  give  good  protection  to 
clothing.  In  ordinary  dry  weather  wash- 
ing is  unnecessary,  for  I  find  that  slightly 
oily  waste  does  just  as  well  for  removing 
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dost,  and  gasoline  for  grease.  After  using 
this  method  for  some  years  I  feel  justified 
in  recominending  it  for  those  who  take  care 
of  their  cars,  and  know  that  if  properly 
done  the  paint  and  varnish  will  look  as 
well  at  the  end  of  the  year  as  though  water 
had  been  used  every  day. 

As  my  engine  and  gear  mechanism  are 
completely  protected  by  a  steel  pan  which 
I  put  on  a  year  ago,  there  is  little  cleaning 
to  be  done  there,  and  as  for  the  driving 
chain,  I  keep  it  at  the  proper  tension,  but 
otherwise  leave  it  alone,  for  it  gets  enough 
oil  from  gear  case  leakage. 

I  have  had  good  luck  with  my  chains 
and  have  never  broken  one,  but  some  of  my 
friends  have  had  plenty  of  that  trouble, 
and  I  am  always  expecting  it  The  shaft 
drive  has  more  arguments  for  than  against 
it,  especially  if  enclosed  in  a  torsion  tube, 
and  my  next  car  will  be  built  that  way. 

MOTOR  STARTINa 

Starting  the  motor  in  cold  weather  has 
no  terrors  for  me  now  that  I  know  sum- 
mer methods  won't  do.  The  point  is  to 
get  gasoline  vapor  into  the  combustion 
chamber  in  some  way,  and  the  man  who 
can't  find  out  how  ought  to  drive  a  horse. 
Free  priming  works  with  my  motor  even 
on  the  coldest  day,  because  the  vaporizer 
is  only  a  few  inches  away  from  the  inlet 
v-alve;  but  when  the  inlet  pipe  is  ridicu- 
lously long,  as  it  often  is,  then  it  is  some- 
times necessary  to  squirt  some  gasoline 
from  a  can  into  the  cylinder.  With  fresh 
vapor  in  the  combustion  space  and  a  good 
spark,  it  makes  very  little  difference  what 
the  weather  is. 

on-iNG. 

In  cold  weather  gravity  feed  for  cylin- 
der oilers  is  very  unreliable,  splash  alone 
being:  much  more  certain  and  good  enough 
for  all  ordinary  purposes  if  the  oil  is  kept 
thin  enough  by  adding  kerosene.  Crank 
case  pressure  oilers  are  not  positive,  and 
mechanical  oilers  are  too  complicated  for 
the  ideal  simple  car.  With  hollow  wrist 
pin  and  oil  hole  through  to  the  bushing  that 
bearing  gets  enough  oil  from  the  cylinder 
walb,  and  additional  means  can  be  pro- 
vided by  holes  from  below  through  con- 
necting rod  and  bushing  The  crank  pin 
surely  can  be  lubricated  in  the  same  way 
by  similar  holes  through  the  rod,  cap  and 
bushing,  and  in  addition  by  means  of  a 
grease  cup  on  the  hollow  crank  shaft  which 
will  also  take  care  of  the  main  bearings. 

On  a  zero  mommg  I  find  it  pays  to  do  a 
little  cranking  for  about  half  a  minute 
with  the  relief  open  and  no  spark  on,  sim- 
ply to  Umber  up  the  stiff  bearings.  By  that 
time  the  engine  can  be  turned  over  rapidly 
and  there  is  a  better  prospect  of  its  start- 
ing when  given  the  spark.  This  also  clears 
clears  out  the  cylinder  of  stale  vapor  and 
insures  a  better  mixture  when  fresh  gas 
is  admitted. 

It  would  be  a  distinct  advantage  for  win- 
ter work  and  all  slippery  road  conditions  if 
the  differential  gear  were  dispensed  with. 
It  has  been  proved  tmnecessary  and  it 
would   often   be   very  convenient   to  have 


both  rear  wheels  able  to  drive.  At  most 
a  screw  and  friction  device  is  all  that  is 
needed,  and  I  believe  it  would  be  possible 
to  use  that  method  in  connection  with  the 
"floating''  rear  axle,  which  has  so  much  to 
recommend  it 

AIR    COOUNG. 

An  article  on  winter  use  of  a  motor  car 
would  be  incomplete  without  mentioning 
air  cooling.  That  motor  cooling  by  direct 
convection  through  metal  and  air  alone  is 
an  unqualified  success  none  but  the  preju- 
diced or  uninformed  will  deny,  while  those 
who  from  experience  are  qualified  to  judge 
are  quite  positive  as  to  the  superior  serv- 
ice obtained  by  this  simpler  method. 

The  cooling  system  of  the  water  jacketed 
motor  is  a  source  of  care  and  trouble  al- 
wa)rs,  but  markedly  so  in  winter,  in  spite 
of  all  the  "anti-freeze"  solutions  so  far  de- 
scribed. Water  cooling  is  an  entirely  tm- 
necessary complication  of  a  gasoline  en- 
gine, and  as  such  should  be  abandoned  in 
the  interests  of  that  simplicity  for  which 
we  all  hope.  The  modem  correctly  de- 
signed air  cooled  motor  runs  as  cool  as  an 
engine  should,  for  efficiency,  as  qnietly 
as  one  cooled  by  water,  and  uses  no  more 
oil.  It  is  true  there  are  many  very  noisy 
air  cooled  motors  offered  for  sale,  but  the 
fault  is  not  with  the  system  of  cooling. 
The  excessive  noise  is  the  result  of  either 
poor  design  or  too  high  speed  or  both. 

Upon  examination  it  will  be  found  that 
as  a  rule  the  noisy  motors  are  those  built 
to  run  at  very  high  speed,  which  is  not  only 
entirely  unnecessary  but  very  poor  practice, 
from  considerations  of  gearing,  repair  bills 
and  the  horrible  clatter.  In  short,  their 
gasoline  economy  and  gain  in  power  is  se- 
cured at  the  expense  of  public  disgust  or 
ridicule  and  short  life. 

There  are,  however,  some  well  designed 
air  cooled  motors,  which  give  their  maxi- 
mum efficiency  at  i/x»  r.  p.  m.  or  less, 
and  these  are  the  quiet  engines,  which  per- 
haps our  water  cooled  friends  have  not 
even  heard.  These  motors  obtain  the  de- 
sired power  from  cylinder  volume  suited 
to  requirements,  and  not  from  excessive 
piston  speed. 

It  is  believed  that  for  a  four  cycle  en- 
gine the  low  to  moderate  speed,  air  cooled, 
multi-cylinder  type,  with  all  valves  me- 
chanically operated,  is  the  one  which  ought 
to  become  standard.  But  far  preferable  to 
that  even  is  the  two  cycle  motor. 

TWO   CYCLE   ENGINES. 

It  is  admitted  that  the  chief  causes  of 
noise  in  a  four  stroke  engine  are  the  ex- 
haust and  the  valve  action.  Mufflers  are 
now  made  which  render  the  sound  of  the 
exhaust  practically  nil,  so  that  source  is  or 
should  be  nearly  eliminated.  We  have  left 
then  as  a  source  of  noise  the  valve  action. 
Now,  on  a  two  stroke  engine  of  correct 
design  there  is  no  audible  valve  action; 
hence  all  noise  is  eliminated  except  the 
sound  of  the  explosion  transmitted  by  the 
cylinder  walls,  which  is  common  to  both 
types  and  not  at  all  objectionable. 

Two  stroke  engines  can  now  be  obtained 


cooled  direct  by  air,  and  the  cooling  is  as 
easily  accomplished  in  this  type  as  in  the 
four  stroke,  and  analysis  of  times  of  heat 
production  and  heat  extraction  for  both 
types  shows  why  this  is  true. 

EXPENSE  ACCOUNTS. 

Expense  accounts  are  of  little  value  for 
comparison  unless  they  are  kept  in  a  similar 
manner  and  include  the  same  gei)eral  items. 
In  mine  I  include  everything  pertaining  to 
the  car  except  depreciation,  which  is  an  tm- 
known  factor,  till  the  car  is  sold.  For 
twelve  months'  continuous  service  ending 
December  i,  190S,  including  fuel,  oil,  grease, 
batteries  and  other  ignition  supplies,  repairs, 
improvements  and  additions,  washing,  in- 
surance, and  interest  on  investment,  my  ex- 
penses were  $190— for  a  total  distance 
traveled  of  about  3,000  miles.  The  bulk  of 
the  expense  was  for  tires,  as  might  be  ex- 
pected from  pneumatics. 

I  do  not  find  winter  driving  very  uncom- 
fortable, at  least  not  more  so  than  with  a 
horse,  for  .with  fur  cap,  gloves  and  robe  and 
a  heavy  overcoat  it  is  possible  to  keep  really 
warm,  and  the  heat  from  the  motor  aids 
materially.  With  the  top  pushed  half  way 
back  so  it  admits  the  sun  and  yet  breaks  the 
force  of  the  wind  I  would  not  ask  for  a 
more  pleasant  way  of  travel  during  the 
winter  months. 


Winter  Use  of  the  Automobile. 

By  F.  W.  SMrrH,  M.  D. 

On  purchasing  my  first  automobile  in 
June  last  (a  four  cylinder,  air  <:ooled),  I 
sold  my  horses,  being  determined  to  give 
my  car  a  chance  to  demonstrate  its  utility 
for  professional  work  at  all  times  and  un- 
der all  conditions.  It  did  so  in  every  par- 
ticular, even  beyond  my  expectations,  but 
as  winter  came  on  I  had  in  mind  the 
severe  weather  and  deep  snows  of  the  win- 
ter of  1904-S,  and  approached  the  sea- 
son with  such  doubt  of  the  ability  of  my 
car  to  answer  my  purpose  for  winter  use 
that  I  secured  a  horse  about  December  i, 
with  the  result  that  during  the  present  win- 
ter I  have  used  both  horse  and  automobile. 
However,  most  of  the  time  when  I  have 
used  the  horse  it  has  been  with  a  feeling 
of  duty  to  exercise  the  animal  and  with  a 
decided  preference  for  the  car.  In  fact 
there  has  not  been  a  single  day  during  the 
present  winter  when  I  could  not  have  sat- 
isfactorily used  my  car,  and  I  have  used 
it  quite  enough  to  demonstrate  that  its 
winter  use  in  cities  is  entirely  satisfactory 
and  practicable  for  professional  purposes 
There  are  many  times  in  winter  when  the 
streets  are  very  icy  that  the  car  is  much 
more  desirable  than  the  horse. 

With  reasonable  care  the  automobile  can 
be  used  with  perfect  safety  on  icy  streets. 
On  grades  of  any  considerable  extent 
where  there  is  smooth  ice  it  is  best  to  use 
chains  on  the  tires.  The  only  serious  ob- 
stacle to  the  winter  use  of  an  air  cooled 
car  is  deep  snow,  especially  if  the  snow  be 
heavy  and  damp.  On  packed  snow  or  on 
ice  it  will  run  with  entire  satisfaction. 
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The  40   Horse   Power  Two  Cycle 
American  Simplex  Car. 

This  touring  car,  designed  by  E.  J. 
Gulick  and  built  by  the  Simplex  Motor 
Car  Conipany,  of  Mishawaka,  Ind.,  is 
fitted  with  a  two  cylinder,  vertical,  two 
cycle,  water  cooled,  Sj^xs  inch  motor, 
claimed  to  develop  40  horse  power  on 
the  brake  at  900  revolutions;  it  has  a 
sliding  change  gear  of  three  forward 
speeds  and  reverse,  shaft  drive,  106  inch 
wheel  base,  56  inch  gauge,  and  34  inch 
wheels  with  4  inch  tires.  The  passenger 
capacity  is  five,  and  the  weight  2,450 
pounds. 

Although  this  car  presents  many  new 
features,  the  chief  interest  centres  in  its 
powerful  two  cylinder,  two  cycle  engine. 
This  engine  is  claimed  to  deliver  contin- 
uously 40  horse  power  on  the  brake, 
although  it  has  only  two  55^x5  inch  cyl- 
inders and  weighs  only  287  pounds,  of 
which  92  pounds  are  in  the  flywheel. 
The  car  has  a  gear  reduction  of  2j4  to  i, 
which  gives  approximately  40  miles  an 
hour  at  900  revolutions  of  the  engine, 
and  it  is  claimed  the  car  can  do  60  miles 
if  necessary.  There  is  nothing  novel  in 
the  design  of  the  engine,  which  is  of  the 
three  port,  crank  case  compression  type, 
but  the  method  used  in  arriving  at  the 
correct  port  openings  and  shape  of  the 
cylinder  head  is  unusual  in  gas  engine 
practice.  The  ^pgine  was  built  and  re- 
modeled until  it  gave  the  desired  form 
of  indicator  card.  The  cards  obtained 
show,  very  clearly  the  effect  of  changing 
the  ports  and  the  time  of  ignition. 

The  crank  case  pressure  reaches  a 
maximum  of  8  pounds  per  square  inch, 
as  the  volume  of  the  case  is  materially 
reduced  by  securing  hollow  aluminum 
castings  to  the  crank  webs  so  that  com- 
plete discs  are  formed.  In  the  same  way 
hollow   castings,   slotted   to  make   room 


for     the     connecting 
rods,  are  fastened  into 
the    pistons.      There 
are  six  ports  through 
the  side  of  the  cylin- 
der   into    the    crank 
case,  each  i^  inches 
wide  by  one-half  inch 
high.    The  by-pass  to 
the    cylinder   is    cov- 
ered by  a  large  hand 
plate,  held  by  six  nuts 
on  studs  in  the  cylin- 
der  casting,   and    no 
gauge      is      required. 
There  are   four  inlet 
ports   into   the  cylin- 
der,  each   i}i  inches 
wide    by    five-eighths 
of  an  inch  in  height, 
giving     an     area     of 
about      2.7s      square 
inches.    Two  exhaust 
ports,    divided    by    a 
central     bridge,     Ij4 
inches  wide,  for  water 
circulation,    are    each 
2}4    inches    wide    by 
lyi  inches  in  height,  which  gives  an  ex- 
haust area  of  about  3.82  square  inches. 
The  two  cylinders  and  their  common  in- 
tegral  water  jacket   form   a   unit.     The 
jacket  walls  are  stiffened  by  internal  ver- 
tical partitions,  and  the  water  space  ex- 
tends between  the  cylinders.    The  cylin- 
ders  are    held    to    the    semi-steel    crank 
case  by  six  nuts  on  crank  case  studs.  The 
cylinder  heads  are   domed  on   the  inlet 
side,  and  on  the  opposite  side  the  curve 
is  filled  in  to  form  a  bevel  surface  which 
deflects  the  gases  downward  toward  the 
exhaust  ports.     The  exhaust  pipe  in  the 
photo  was  only  temporary.    The  regular 
pipe  is  a  four-ribbed  casting  joined  to  a 
pipe   with   a  long   flowing   curve,   which 
connects  the  double  muffler. 

The  crank  case  is  divided  horizontally 
at  the  centre,  the  upper  half  in  the  new 
engines  comprising  the  supporting  arms. 


American  Simplex  Touring  Car. 


Simplex  Two  Cycle  Motor. 

The  under  half  forms  an  oil  pan.  The 
case  is  divided,  and  its  walls  fit  very 
closely  to  the  cranks  and  connecting  rods. 
The  crank  shaft  is  a  hand  forgoing  oi 
nickel  steel  with  a  three-quarter  inch  hole 
through  it  and  the  flywheel  flange  inte- 
gral. It  is  supported  in  three  divided 
bronze  bearings,  each  of  2  inches  diam- 
eter by  4J4  inches  long,  except  the  rear 
one,  which  is  sH  inches  long.  With  these 
long  bearings  and  the  crank  webs  fitting 
snugly  against  the  flanged  inner  ends  of 
the  bushings,  no  stuffing  boxes  are 
deemed  necessary.  The  bottom  of  each 
crank  pit  has  a  removable  plate  for  in- 
specting or  tightening  the  connecting  rod 
ends.  These  rods  are  H  section  Parsons 
bronze  castings,  with  white  brass  split 
bushings  at  the  piston  pin  end,  set  up  on 
brass  shims  by  a  clamping  screw.  The 
lower  end  is  of  the  usual  cap  construc- 
tion, the  bushing  being  flanged  at  each 
end,  set  up  with  shims  or  liners  of  thin 
brass  and  held  by  through  bolts  with  round 
heads  flattened  on  one  side  to  prevent 
turning.  The  bolt  holes  are  reamed  and 
the  bolts  held  by  a  nut  and  castellated 
lock  nut  to  make  it  doubly  secure.  The 
pistons  are  of  soft  gray  iron,  flat  on  top, 
except  for  the  baffle  plate,  which  is  cast 
hollow  and  ribbed  to  allow  the  cool  crank 
case  mixture  to  aid  in  keeping  down  the 
temperature.  They  are  8^  inches  long, 
and  fitted  with  three  eccentric,  step  joint- 
ed rings  at  the  top  and  one  at  the  bottom. 
These  rings  are  five-sixteenth  inch  wide, 
and  prevented  from  turning  by  three-six- 
teenth inch  pins  filed  flat  on  the  sides. 
The  hollow,  hardened  and  ground  piston 
pins  are  i}i  inches  in  diameter;  they  arc 
fixed  in  the  connecting  rod  and  have 
their  bearing  in  the  piston  bases.  The  92 
pound  flywheel  is  held  by  six  bolts  with 
castellated  nuts.     A  small,  vertical  shaft 
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It  the  front  of  the  engine,  driven  by  mitre 
jcars  from  the  engine  shaft,  is  covered  by 
m  aluminum  ca^e,  the  lower  part  of 
lihich  acts  as  the  circulating  pump, 
i?hilc  the  upper  end  encloses  the  com- 
}ined  timer  and  distributer. 

The  water  circulation  is  so  arranged  and 
he  screw  pump  is  of  such  design  that 
f  it  did  not  operate,  the  water  would 
)ass  through  it  by  thermo-siphon  ac- 
ion,  the  flow  being  from  the  bottom  of 
he  vertical  flanged  tube  radiator 
hrough  the  pump  to  the  bottom  of  the 
ackets,  and  back  to  the  top  of  the  ra- 
[iator.  The  latter,  with  the  pipmg,  holds 
bout  5  gallons  of  water,  and  no  tank  is 
ised.  The  cooling  fan  has  six  aluminum 
blades,  is  ball  bearing,  and  mounted  on 

triangular  bracket  on  the  car  frame. 

A  belt  driven  Dodge  positive  oiler 
upplies  oil  through  seven  feeds  to  each 
fi  the  main  bearings,  each  of  the  cylin- 
lers  and  each  crank  pit  Very  little  oil 
s  used,  especially  in  the  case,^  where  a 
coop  on  the  end  of  the  connevUing  rods 
arries  it  to  the  crank  pin.  A  novel  fea- 
ure  of  the  oiling  system  all  through  the 
ar  is  that  no  oil  grooves  or  scores  are 
lit  in  any  of  the  boxes,  a  little  gouge 
m\y  about  one-eighth  inch  long  being 
oade  into  the  bearing  at  each  side  of 
be  oil  hole. 

Jump  spark  ignition  is  employed,  cur- 
ent  being  supplied  by  either  dry  cells 
)r  a  storage  battery  under  the  right 
jont  seat  to  a  single  vibrating  coil  on 
he  dash,  the  secondary  wires  of  which 
ead  to  the  distributer  at  the  front  of 
he  engine,  from  which  connection  is 
nade  to  the  plugs  in  the  heads.  The 
imer  is  provided  with  an  extra  set  of 
:ontacts,  so  arranged  that  no  matter  in 
Mrhat  position  the  engine  stops  a  contact 
:an  always  be  made.  The  extra  con- 
tacts are  connected  to  an  ordinary  elec- 
tric push  button,  which  when  pushed 
will  fire  one  of  the  cylinders,  provided  it 
still  retains  some  charge.  It  is  claimed 
that  the  engine  will  hold  sufficient 
charge  for  starting  over  12  hours.  When 
the  push  button  is  released  the  extra 
contacts  in  the  timer  are  disconnected. 

The  carburetor  is  of  the  float  feed, 
spray  nozzle  type,  especially  designed 
for  this  engine.  The  throttling  is  all 
done  at  the  carburetor,  just  as  in  a  four 
cycle  engine. 

FRAMES. 

Another  notable  feature  of  this  car  is 
the  supporting  of  the  engine,  driving 
shaft  and  transmission  on  a  separate 
channel  steel  sub-frame,  rigidly  fastened 
to  brackets  cast  integral  with  the  rear 
axle  casing.  The  channel  steel  sub- 
frame  cross  members  are  fitted  to  the 
side  members,  and  held  by  broad  gusset 
plates,  strongly  riveted.  The  greatest 
depth  of  the  sub-frame,  554  inches,  is  at 
the  forward  end,  where  the  sub-frame 
is  supported  on  a  pivot  in  a  block  rigidly 
clamped  to  the  centre  of  the  front  cross 
fpring,  which  gives  it  a  three  point  sus- 


pension and  a  chance  for  some  lateral 
motion.  The  pressed  steel  frame  itself 
carries  only  the  body.  The  side  mem- 
bers are  not  parallel,  but  approach  each 
other  in  front  to  the  width  of  the  ra- 
diator. The  frame  is  supported  at  the 
rear  on  two  semi-elliptic  springs,  having 
six  regular  leaves  and  two  short  reversed 
leaves  to  prevent  jumping.  They  are  48 
inches  long,  i^  inches  wide,  set  outside 
of  the  frame,  and  supported  on  the  rear 
axle  at  a  point  2^  inches  to  the  rear  of 
their  centre.  The  front  cross  member 
of  the  frame  is  supported  at  two  points 
on  the  front  cross  member  of  the  pivoted 
sub-frame.  This  construction  allows  the 
front  axle  to  be  tilted  without  disturbing 
the  body  level;  tipping  the  rear  axle,  of 
course,  inclines  the  body,  but  does  not 
twist  or  throw  out  of  line  the  driving 
mechanism  on  the  sub-frame.  The  40X 
2^2  inch  front  cross  spring  has  seven 
leaves  and  is  shackled  to  the  axle  end 
fittings,  wh^ch  are  brazed  and  pinned  to 


iron  plate  is  enlarged  and  fits  the  hole  in 
the  dustcap,  making  a  tight  fit,  and  con- 
tains inside  the  usual  coiled  spring,  the 
rear  end  of  which  abuts  against  a  ball 
thrust  washer,  which  takes  the  thrust 
when  the  clutch  is  disengaged.  The  ball 
washer  is  held  in  position  and  the  spring 
is  adjusted  by  a  split  clamp  collar, 
screwed  onto  the  shaft.  The  effective 
gripping  surface  of  each  leather  is  annu- 
lar in  shape,  3^  inches  wide  and  10^ 
inches  in  outside  diameter.  There  being 
six  of  these  faces,  the  spring  pressure 
need  not  be  large  and  the  wear  on  the 
leather  is  consequently  small.  There  is 
said  to  be  no  sudden  engagement  of  the 
clutch,  but  ample  gripping  power  and 
absolute  release  without  adhesion  of  the 
plates  due  to  oil.  Further,  there  is  no 
large  mass  of  metal  to  keep  the  trans- 
mission gears  rotating  during  gear  shifts. 
The  jaw  clutch  at  the  rear  of  the  clutch 
shaft  obviates  the  need  for  universal 
joints,  as  the  whole  mechanism  is  sup- 
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the  ends  of  the  2%  inch  tubular  front 
axle,  into  which  the  ends  fit.  These 
ends  also  support  the  front  end  of  two 
rods  which  run  back  to  a  ball  joint  fas- 
tening on  the  under  side  of  the  middle 
cross  member  of  the  sub-frame.  This 
braces  the  front  axle  against  road  shocks 
and  relieves  the  spring. 

THE  CLUTCH. 

Inside  the  flywheel  and  protected  by  a 
dugt  shield  is  the  large  leather  faced 
multiple  disc  clutch,  which  runs  perfectly 
dry.  The  forward  end  of  the  squared 
clutch  shaft  runs  in  a  H-B  bearing  in  the 
flywheel,  while  its  enlarged  rear  end 
forms  a  dog  clutch  engaging  a  similar 
one  on  the  front  end  of  the  propeller 
shaft.  The  flywheel  carries  three  rec- 
tangular pins,  which  drive  the  three 
leather  faced  saw  plate  steel  discs,  by  en- 
gaging their  notched  rims.  These  plates 
in  turn  drive  the  unfaced  discs  on  the 
square  clutch  shaft  The  two  middle 
plates  are  steel  and  the  end  ones  soft 
gray  iron.  This  gives  three  flywheel 
driven  leather  faced  plates  pinched  be- 
tween four  plain  plates  which  drive  the 
clutch  shaft.     The  hub  of  the  rear  cast 


ported  in  the  practically  rigid  frame.  The 
propeller  shaft  in  its  large  casing,  rigidly 
fastened  to  the  sub-frame,  drives  direct 
to  the  transmission  gear  case,  which  is 
a  manganese  bronze  casing,  the  rear  end 
of  which  forms  the  middle  of  the  rear 
axle  housing.  The  front  end  of  this  cas- 
ing is  rigidly  supported  on  a  cross  mem- 
ber of  the  sub-frame.  The  entire  rear 
axle  housing  is  of  manganese  bronze, 
having  a  tensile  strength  of  about  75,000 
to  80,000  pounds  per  square  inch.  The 
cover  of  the  case  is  fitted  with  a  large 
hand  hole,  and  all  nuts  are  castellated 
and  locked.  Cap  screws  are  also  locked 
by  wires  which  pass  through  their  heads. 
In  the  construction  of  the  car,  drop  forg- 
ings,  aluminum  and  steel  castings  are 
replaced  by  manganese  bronze. 

All  the  transmission  gears  are  made  of 
nickel  steel  and  run  on  H-B  ball  bearings, 
even  the  reverse  idler.  The  arrangement 
of  the  gears  is  shown  in  the  accompany- 
ing drawing.  The  forward  end  of  the 
squared  shaft  is  not  supported  in  the 
end  of  the  driving  shaft  from  the  clutch, 
which  construction  does  away  with  a 
bearing  which  is  hard  to  oil,  and  is  per- 
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missible  because  this  shaft,  when  the  high 
speed  or  direct  drive  is  in,  is  supported 
at  the  forward  end  by  the  clutch  jaws, 
and  when  the  gear  on  it  is  in  mesh  for 
the  intermediate  speed  this  gear  is  close 
up  to  the  large  supporting  ball  bearing. 
The  sliding  gear  pair  on  the  squared  lay 
shaft,  when  moved  toward  the  front, 
gives  the  reverse,  and  toward  the  rear  the 
low  speed. 

The  bevel  pinion  is  extremely  large, 
having  22  four  pitch  teeth  of  iK  inch  face. 
It  is  held  positively  in  mesh  with  the  46 
tooth  bevel  gear,  by  ball  bearings  on  each 
side  of  it.  The  sliding  gears  are  six  pitch, 
and  have  i  5-16  to  i^  inch  faces.  The 
differential  is  composed  of  four  large  bevel 
gears  with  five  pitch  teeth. 

THE  CHANGE  SPEED  LEVER. 

The  gear  shifting  lever  at  the  side  of  the 
car  works  in  a  peculiar  shaped  quadrant 
slot  on  the  selective  system.    The  slot  is  not 


lever  to  the  rear  from  this  position  gives  the 
low.  From  neutral  to  the  right  and  slightly 
forward  gives  the  intermediate,  and  to  the 
rear  the  high. 

The  lower  end  of  the  change  speed 
lever  engages  arms,  which  rotate  a  shaft 
and  an  enclosing  sleeve  respectively,  each 
of  which  is  connected  to  one  of  the  slid- 
ing pinion  sets.  No  interlocking  device 
of  any  kind  is  used. 

STEERING  GEAR. 

A  16  inch  steering  wheel  operates  the  case 
hardened  steel  worm  and  sector.  The  worm 
has  a  quadruple  thread,  and  the  sector  and 
its  shaft  are  made  integral  and  adjustable 
by  having  eccentric  bronze  bearings  with  a 
ratchet  retained  adjustment  The  housing 
is  of  gun  metal,  and  is  rigidly  fastened  to 
the  side  frame  member.  The  lower  end  of 
the  column  is  provided  with  a  cupped  ad- 
justment, and  above  the  worm  is  a  hardened 
steel  thrust  washer.    The  drag  link  to  the 
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an  H,  although  it  gives  the  same  results; 
it  is  practically  a  rectangular  opening  at  the 
centre,  with  a  forward  slot  from  its  right 
side  and  a  slot  to  the  rear  from  its  left  side. 
This  lever  can  move  to  the  right  and  left, 
forward  and  back,  and  is  in  its  neutral  posi- 
tion (in  which  it  is  automatically  retained) 
when  at  the  widened  middle  portion  of  the 
slot.  From  this  position  a  motion  to  the 
left  and  slightly  forward  engages  the  re- 
verse gear,  which  cannot  be  entered  with- 
out first  raising  a  latch,  by  means  of  a  hand 
grip  at  the  top  of  the  lever.     Moving  the 


steering  arm  has  ball  and  socket  ends,  and 
the  cross  link  is  behind  the  front  axle.  The 
steering  knuckles  are  steel  drop  forgings 
fitted  with  oil  cups  at  the  top.  The  I  &  C 
steel  steps  are  used,  a  small  raised  one  be- 
ing arranged  for  entrance  to  the  tonneau. 
control  and  brakes. 
Spark  and  throttle  levers  are  now  plabed 
on  the  steering  column  just  under  the 
wheel,  although  not  so  shown  in  the  illus- 
tration. The  connection  is  through  a  sleeve 
and  rod  on  the  front  of  the  column.  The 
rods  to  the  combined  timer  and  distributer 


Simplex  Rear  Axle  Brake. 

and  to  throttle  are  fitted  with  small  tmive] 
sal  joints.  An  accelerator  pedal  is  used  fc 
quickly  opening  the  throttle,  but  does  nc 
affect  the  wheel  setting.  At  the  bottom  o 
the  steering  column  is  a  small  cam,  opei 
ated  by  the  wheel  throttle  lever.  Thi 
cam  acts  against  a  roller  on  the  sam 
shaft  as  the  accelerator  pedal,  so  tha 
moving  the  pedal  operates  the  arm,  an< 
cam,  and  moving  the  cam  moves  thi 
pedal  and  through  it  the  throttle. 

There  are  two  sets  of  brakes,  both  ol 
which  release  the  clutch.  A  single  ioo^ 
pedal,  by  a  cam  action,  first  disengages  th< 
clutch,  and  by  the  use  of  a  cam  rest  th< 
further  motion  holds  out  the  clutch  and 
applies  contracting  bronze  shoes  to  a  7  inch 
malleable  iron  drum  on  the  forward  eoA 
of  the  propeller  shaft.  The  rear  hul 
emergency  brakes  are  also  bronze  shoes, 
expanded  against  malleable  iron  drums,  bj 
the  action  of  two  small  hardened  steel  roll- 
ers, carried  on  pins  at  the  extremities  ol 
the  cross  arm  of  the  T  shaped  brake  rods- 
ers.  These  brakes  are  11^x2  inches,  and 
are  operated  by  the  usual  side  lever  work- 
ing on  a  ratchet  quadrant 

The  rear  wheels  are  keyed  to  the  tapered 
ends  of  the  live  axle  and  nut  retained.  The 
divided  axle  runs  on  H)ratt  bearings  at  the 
outer  ends  and  Hess-Brights  at  the  inner 
ends.  The  front  wheels  are  on  Timkcn 
bearings. 

The  entire  body  is  of  wood.  Under  the 
front  seats  at  the  left  end  is  carried  the  16 
gallon  gasoline  tank,  which  has  gravity  feed 
to  the  carburetor,  with  a  strainer  inter- 
posed. A  new  body  design  somewhat  on 
Mercedes  lines  is  now  being  carried  out 
The  dash  is  of  laminated  wood,  and  the 
hood  and  fenders  are  of  sheet  iron. 
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Smith   Automobile   Company   1906 
Models. 

The  Smith  Automobile  Company,  of  To- 
peka,  Kan.,  are  building  two  models  for 
1906,  both  of  which  have  four  cylinder 
engines,  which  differ  only  in  horse  power. 
The  smaller  car  is  a  surrey  with  remov- 
able rear  seat,  easily  convertible  into  a 
runabout;  the  other  is  a  side  door  touring 
car,  of  90  inch  wheel  base  and  standard  tread. 

DISTINGUISHING    FEATURES. 

Among  the  distinguishing  features  may 
be  mentioned  the  following:  The  frame  is 
of  second  growth  ash  and  trussed;  the 
propeller  shaft  housing  is  carried  forward 
and  expanded  into  the  transmission  case, 
the  front  end  of  which  is  supported  on  a 
ball  in  a  socket  on  the  cross  frame,  form- 
ing the  only  universal  joint  used.  The 
sliding  gear  is  controlled  by  a  single  lever, 
which,  when  moved  for  the  gear  shifts,  au- 
tontatically  disengages  the  clutch  before 
engaging  the  gears,  and  after  their  en- 
gagement allows  the  clutch  to  act,  thus 
doing  away  with  the  necessity  for  a  clutch 
pedal.  Other  features  are  a  special  vertical 
Banged  tube  radiator  of  their  own  make;  a 
peculiar  rolling  contact  timer  which  nms 
in  oil;  a  new  worm  and  internal  sector 
type  of  steering  gear;  a  telescoping  steer- 
ing column  which  allows  the  wheel  to  be 
placed  at  any  height;  metal  to  metal  cone 
brakes;  foot  throttle  control,  and  the  use 
of  large  wheels  and  standard  nuts  and 
bolts  throughout  the  car. 

MOTOR. 

The  four  cylinder  engine,  4^/^x4 J4  inches, 
is  rated  at  24  horse  power.  The  cylinders 
are  cast  separately,  with  integral  heads 
and  water  jackets,  but  the  top  of  the  water 
jacket  is  open  and  is  covered  by  a  thin 
aluminum  plate,  under  which  an  asbestos 
gasket  is  used.  This  construction  is  used 
to  facilitate  removing  the  core  and  clean- 
ing the  water  jacket  of  scale  and  incrus- 
tation, caused  by  the  use  of  Western  alkali 
water.  It  also  acts  as  an  expansion  plate 
in  case    of   freezing.     After   roughing   the 


cylinders  with  high  speed  tools,  which 
leaves  them  in  a  heated  condition,  they  are 
allowed  to  stand  for  two  weeks,  which  re- 
lieves the  strains  in  the  casting;  then  the 
finishing  cut  is  taken  and  the  bores  are 
ground.  The  cylinders  are  held  to  the  alu- 
minum crank  case  by  four  cap  screws,  which 
are  screwed  through  special  bosses  from 
the  imder  side  and  have  nuts  at  the  top. 
The  valve  chambers  are  on  one  side,  the 
inlet  valves  being  automatic  and  placed  over 
the  exhaust  valves.  The  inlets  are  ar- 
ranged, however,  to  be  operated  mechan- 
ically if  desired.  The  inlet  valve  cage  is 
set  screwed  to  the  top  of  the  valve  chamber, 
and  can  be  easily  removed.     The  valve  is 


Fig.  2. 


fitted  with  two  springs,  one  for  closing  it 
and  the  other  to  prevent  hammering.  The 
arrangement  is  shown  in  the  accompany- 
ing drawing.  Fig.  i.  The  inner  spring  is 
somewhat  compressed  when  the  valve  is 
closed.  Both  valves  are  made  in  one  piece 
of  open  hearth  steel,  have  30  degree  seats^ 
and  the  inlet  valve  is  made  as  light  as  pos- 
sible. The  exhaust  valve  spring  is  retained 
by  a  combination  nut  and  cup  washer, 
which  screws  on  to  the  end  of  the  valve 
stem,  and  also  provides  a  means  for  ad- 
justing the  length.  The  lower  end  of  this 
part  is  extended  into  a  rod,  and  is  in  con- 
tact with  the  push  rod.  The  exhaust  valve 
seat  is  in  the  cylinder  casting  and  not  in  the 
cage.  In  Fig.  2  is  shown  the  arrange- 
ment of  the  round  steel  push  rod  and  its 
cast  iron  guide.  The  lower  end  of  the 
rod  carries  a  hardened  steel  wheel,  which 


by  sliding  in  the  slot  in  the  guide  casting 
prevents  the  rod  from  rotating.  At  its 
upper  end  is  carried  an  offset  arm  upon 
which  the  valve  stem  rests;  this  can  be 
swung  to  one  side,  facilitating  the  re- 
moval of  the  valve  and  springs. 

The  cam  shaft  is  also  of  open  hearth 
steel,  with  hardened  and  tempered  tool 
steel  cams  secured  to  it.  After  the  rough 
cams  are  secured  to  the  shaft  it  is  placed  in 
a  milling  machine,  and  by  the  use  of  the 
index  head  the  cams  are  shaped  by  mill- 
ing. The  cam  shaft  is  on  a  level  with  the 
middle  parting  line  of  the  crank  case,  and 
is  mounted  in  three  split  babbitt  bushed 
bearings. 

The  crank  shaft  is  a  drop  forging,  with 
an  integral  flywheel  flange,  and  runs  in 
three  divided  babbitt  bearings,  which  are 
held  to  the  upper  half  of  the  case,  th'i 
lower  half  being  simply  an  oil  pan;  these 
bearings  are  peculiar,  in  that  the  babbitt  is 
expanded  into  its  bronze  shell  by  an  in- 
strument similar  to  a  roller  tube  expander, 
which  is  claimed  to  make  the  babbitt  much 
denser,  to  give  it  longer  life  and  to  insure 
better  anchorage  and  a  closer  contact  with 
the  shell.  The  connecting  rods  are  of  I 
section  cast  steel,  which  can  be  bent  cold 
and  welded.  The  lower  end  carries  a 
split  expanded  babbitt  bushing,  and  the  up- 
per end  a  nort-adjustable  bushing.  Its 
cap  is  held  by  castellated  cap  screws,  the 
castellated  heads  being  countersunk  into  the 
caps  and  held  by  split  pins.  The  hollow 
wrist  pin  is  made  of  Shelby  steel  tubing, 
and  is  held  by  set  screws  through  the 
bosses  and  one  of  itswalh.  The  pistons  are 
the  usual  gray  iron  casting,  with  flat  tops, 
and  carry  three  diagonal  cut,  eccentric 
rings  above  the  wrist  pin.  These  pistons 
are  arranged  with  a  threaded  hole  in  their 
head  for  screwing  them  on  to  an  arbor  for 
machining.  This  hole  is  afterward  plugged 
and  turned  flush.  The  usual  divided  alu- 
minum crank  case  is  supported  by  two 
arms  from  the  upper  half  of  the  case  at 
the  rear,  and  by  a  single  swivel  point  in 
front  The  supporting  arms  are  deep  chan- 
nel section,  and  rest  directly  on  the  side 
frame  members,  while  the  swivel  point 
rests  on  the  front  cross  member,  making 
a  flexible  three  point  suspension  for  the 
engine. 

A  Schebler  carburetor  is  supported  at 
the   lower   end   by  the  branching   fan-like 
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inlet  pipes  of  brass.  The  muffler  is  a  plain 
cylinder,  the  end  plate  of  which  has  a  ring 
of  holes,  and  at  the  middle  a  large  hole 
covered  by  a  flat  disc  and  stem,  held  in 
position  over  the  hole  by  a  small  lev«r.  A 
cut-out  button  removes  the  pressure  of  the 
spring  and  allows  a  free  exhaust.  This 
arrangement  acts  like  a  safety  valve,  and 
if  there  is  a  muffler  explosion  or  too  much 
pressure  it  opens  a  little  and  relieves  it. 
The  cam  gears  are  inside  of  the  case  at 
the  front  end,  the  small  one  being  steel 
and  the  large  one  bronze.  On  the  side  of 
the  case  is  an  auxiliary  shaft  running 
lengthwise  of  the  engine  and  driven  by  a 
gear  meshing  with  the  cam  shaft  gear,  and 
covered  by  an  aluminum  housing;  the 
forward  end  of  this  shaft  carries  an  alu- 
minum pulley  for  the  fan  belt,  and  the 
rear  end  carries  the  aluminum  encased  ro- 
tary circulating  pump.  This  shaft  is  di- 
vided and  united  by  a  sleeve  with  split 
pins  through  the  ends  and  shaft,  which 
construction  allows  a  certain  freedom  of 
motion,  and  in  case  of  a  freeze  up  the  pins 
will  shear  and  prevent  damage  to  the 
pump  and  gears.  The  radiator  is  of  their 
own  design  and  make,  and  consists  of  a 
series  of  vertical  flanged  tubes,  six  deep 
from  front  to  rear,  ending  in  headers  at 
the  top  and  bottom,  which  constitute  the 
tank.  A  single  strip  of  copper  forms  the 
flange  for  the  six  tubes  from  front  to 
rear,  whereby  the  rear  tubes  are  rendered 
more  effective  than  they  would  be  with 
separate  flanges.  It  is  claimed  that  this 
radiator  will  positively  drain,  and  a  cock 
is  placed  on  the  bottom  of  the  pump  hous- 
ing, the.  lowest  point  in  the  water  system. 
The  usual  circulation  is  employed.  The 
inlet  water  pipes  into  the  cylinders  are  of 
brass  and  connected  by  unions  with  wick 
packing  to  four  aluminum  flttings  fastened 
to  the  four  cylinders. 

OILING. 

A  force  feed  oiler  of  their  own  construc- 
tion is  supported  on  the  top  over  the  two 
middle  cylinder  heads,  and  driven  by  an 
arm  and  ratchet  from  one  of  the  cylinder 
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push  rods.  This  oiler  consists  of  a  cylin- 
drical tank,  the  bottom  of  which  is  formed 
into  a  tapered  sleeve  in  which  is  rotated 
a  taper  plug  carrying  four  depressions  on 
one  side;  as  the  plug  rotates  these  depres- 
sions come  under  four  openings  at  the 
bottom  of  the  tank  and  are  filled  by  grav- 
ity, and  the  continued  rotation  of  the  plug 
causes  these  four  oil  cavities  to  register 
with  four  feed  pipes  from  the  bottom  into 
which  their  imprisoned  oil  is  deposited. 
These  four  pipes  supply  the  cylinders  near 
their  base.  The  surplus  oil  supplies  splash 
lubrication  in  the  case,  the  lower  half  of 
which  is  divided  by  the  usual  partitions. 
The  cylinder  has  six  grooves  cut  around 
it  to  carry  the  oil,  and  upon  the  upper  side 
of  each  of  the  main  bearings  are  cut  V 
shaped  grooves  or  pockets,  which  carry  the 
oil  to  the  bearing  surfaces.  The  middle 
bearing  and  the  connecting  rod  ends  are 
also  grooved  and  provided  with  oil  holes. 
The  oil  is  always  kept  in  a  fluid  condition 
by  the  location  of  the  tank.  Circular  in- 
spection holes  whose  covers  are  held  by 
winged  thumb  nuts  are  placed  in  the  crank 
case  side.  The  pump  is  oiled  by  a  special 
grease  cup. 

IGNITION. 

Ignition  is  by  jump  spark  from  spark 
plugs  in  the  centre  of  the  cylinder  heads. 
Storage  or  dry  cells  are  carried  either  on 
the  running  board  or  under  the  rear  seat, 
the  dry  cells  being  eight  in  number,  ar- 
ranged in  two  parallel  sets  of  four  in  series. 
The  usual  quadruple  vibrating  coil  is  placed 
on  the  dash.  The  spark  control  lever  is 
placed  on  the  wheel,  and  when  retarded  to 
an  extreme  position  breaks  the  circuit.   The 


terminals  of  the  secondary  wires  are  of 
the  thimble  type,  and  can  be  pulled  om 
without  straining  or  injuring  the  connec- 
tions. The  timer  is  placed  directly  on  the 
front  end  of  the  cam  shaft.  It  consists  of 
a  metal  bar  pivoted  in  a  slot  in  the  end  of 
the  cam  shaft.  At  one  end  of  the  bar  is 
a  fibre  wheel  and  at  the  other  end  a  sted 
wheel.  The  body  of  the  timer  is  a  flat 
circular  fibre  plate,  which  has  imbedded  in  it 
at  equal  intervals  and  flush  with  its  surface 
steel  pins  of  about  three-eighth  inch  diam- 
eter, which  are  the  contacts  over  which  the 
steel  and  fibre  wheels  roll,  but  with  a  slight 
slipping  action,  which  tends  to  keep  the 
points  clean  and  give  a  better  contact.  The 
plate  carrying  the  contacts  is  pressed 
against  the  wheels  by  a  coil  spring  back  of 
it.  The  timer  is  fitted  with  an  aluminum 
cover,  and  is  filled  with  oil. 

UNIVERSAL   JOINT. 

The  28  inch  90  pound  flywheel  has  a  slot- 
ted hub  which  drives  the  peculiar  universal 
joint  which  is  interposed  between  the  en- 
gine and  transmission.  The  parts  of  this 
joint  are  shown  separated  in  the  cut.  Into 
the  slot  in  the  flywheel  hub  fits  the  oblong 
block  shown  at  the  left.  This  is  pivoted  at 
its  middle  on  a  shaft  which  centres  it,  and 
it  is  also  free  to  slide  in  and  out  of  the 
hub,  forming  a  slip  joint.  The  trunnions 
at  its  ends  carry  the  bronze  piece  A,  the 
other  end  of  which  carries  the  member  B. 
Pivoted  at  E  E  is  the  member  C,  into 
which  the  end  of  the  driving  shaft  fits  and 
is  keyed.  By  removing  two  nuts  the  halves 
of  the  middle  member  A  may  be  separated 
and  the  joint  taken  out. 

CHANGE   GEAR  AND   CLUTCH. 

The  change  gear  is  of  the  three  speed 
and  reverse  sliding  gear  ty-pe.  and  runs  on 
Timken  roller  bearings;  all  the  gears  are 
made  of  nickel  steel  and  have  a  liberal 
width  of  face;  the  shafts  are  also  of  nickel 
steel,  the  lay  shaft  being  under  the  square 
shaft.  The  aluminum  case  is  split  in  a 
vertical  plane,  its  rear  end  being  fastened 
rigidly  to  the  propeller  shaft  housing.  To 
its  forward  end  is  bolted  a  plate  integral 
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with  which    is   the  large  hollow  steel  ball 
shown    in    the    accompanying    photograph. 
This  ball  rests  on  the  cast  steel  cross  mem- 
ber  of    the    frame    in    a    socket    between 
leather  pads,  and  supports  the  forward  end 
of   the    transmission    and    propeller    shaft 
bousing.     The   rear  end  of  the  housing  is 
joined   rigidly    to  the  middle   of  the   rear 
axle  casing,  so  that  the  rear  axle,  propeller 
shaft  housing  and  transmission  case  form 
a  unit   through    which   the   thrust   of    the 
driving   wheels    is   transmitted   to  the  ball 
and  thus  to  the  steel  cross  member  of  the 
frame.     The  shaft  from  the  universal  joint 
passes  through  the  steel  ball,  in  which  is  a 
bronze  sleeve   for   its  bearing,  and  on  its 
inner  end.  inside  of  the  transmission  case, 
is  keyed    and   brazed  a  steel   plate  which 
carries   four  pins,  upon  which  are  strung 
the  twelve    bronze  plates   of   the   multiple 
disc  clutch.   The  inside  of  the  ball  is  packed 
with  grease  and  communicates  with  a  large 
grease  cup  on  the  outside,  and  the  bronze 
sleeve  has  holes  in  it  for  lubrication.    The 
small  end  of  the  square  transmission  shaft 
fits   into    the   end   of   the   shaft   from   the 
universal  joint;  this  bearing  is  oiled  by  the 
splash  in  the  case.    The  other  plates  of  the 
dutch,     which     are    carried    between    the 
bronze    plates,    are    of    one-sixteenth    inch 
steel    thickened    one-thirty-second    inch    at 
the  middle,  where  they  are  carried  on  the 
!»quare   shaft.     The  end  plate  is  a  ribbed 
casting,  with  a  collar  against  which  a  forked 
arm,  with  steel  rollers  at  its  end,  bears  to 
disengage    the   clutch.     Inside  the   hub  of 
this  casting  is  the  usual  coiled  spring  which 
forces  the  plates  together.     It  is  held  and 
adjusted  by  a  screw  collar  and  shaft,  and 
IS  retained  by  a  key  in  the  shaft,  which  in 
turn  is  held  by  a  set  screw  and  split  pin. 
On  reference  to  the  photograph  it  will  be 
seen  that   gears   C  and  D  on  the  squared 
shaft    form    the    sliding    members    of    the 
transmission.     When  gear  D  is  slid  to  the 
right  it  engages  with  the  internal  gear,  giv- 
ing the    direct  drive;   D  meshing  with   E 
gives  the  intermediate  speed,  and  C  with 
F  the  low  speed.     When  the  sliding  gears 
arc  moved  to  the  left  C  first  meshes  with 
A,  and  then  the  forked  arm  which  moved 
the  pair  pushes  A  and  B  together  to  the 
left,  compressing  the  spring  behind  them. 
In  this   position  B  meshes  with  F,  giving 
the  reverse  speed.    When  the  sliding  gears 
are  moved  back  again  the  coiled  spring  re- 
turns gears  A  and  B  to  their  former  posi- 
tion. 

GE.\R  SHIFTING  MECHANISM. 

The  gear  shifting  mechanism,  although  of 
the  progressive  t>'pe,  is  new  and  original. 
It  consists  of  a  single  long  lever  on  the 
outside  of  the  car  working  in  the  usual 
notched  sector,  which  not  only  shifts  the 
gears  but  before  each  shift  disengages  the 
dutch,  so  that  it  is  impossible  to  change 
the  gear  with  the  clutch  in.  This  lever 
moves  two  sliding  bars,  A  and  B,  in  the 
upper  sides  of  which  are  different  shaped 
notches.  Into  these  notches  and  upon  the 
bars  rests  a  roller  at  the  end  of  the  bell 
crank  levers  connected  to  the  clutch ;  one  of 
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these  bars  is  rigidly  connected  to  the  slid- 
ing gear  pair.  When  the  outside  lever  is 
moved  either  to  engage  or  disengage  a  gear 
it  moves  bar  A  before  the  other.  In 
this  bar  the  edges  of  the  notches  are 
rounded,  so  that  its  motion  lifts  the  roller, 
and  by  means  of  the  bell  crank  connection 
disengages  the  clutch.  A  further  motion 
of  the  shifting  gear  lever  now  moves 
bar  8,  which  meshes  the  gears.  As 
soon  as  the  gears  are  properly  in  mesh  one 
of  the  narrow  notches  on  this  bar  comes 
under  the  roller  which  drops  into  it,  allow- 
ing the  clutch  to  engage  and  locking  the 
gears  in  position.  Moving  the  gear  shifting 
lever  now  causes  the  first  bar  with  the 
rounded  notches  to  lift  the  roller  out  of  the 
narrow  notch,  which  frees  the  clutch,  and 
the  next  gear  can  be  engaged. 
control  and  brakes. 
There  are  two  brakes.  The  one  inside 
of  the  transmission  case  is  a  fibre  lined 
steel  band  acting  on  a  cast  iron  drum 
keyed  to  the  propeller  shaft,  and  is  oper- 
ated by  the  left  foot  pedal;  it  is  independ- 
ent of  the  clutch.  The  right  foot  pedal 
first  disengages  the  clutch,  then  applies  the 


rear  wheel  brakes.  This  pedal  can  be  used 
as  a  dutch  pedal  in  crowded  streets,  but 
is  not  required  when  shifting  the  gears. 
The  rear  brakes  are  cast  iron  cones,  which 
slide  on  splines  in  the  rear  axle  casing  and 
engage  hollow  cast  iron  cones  bolted  to  the 
rear  wheel  hubs;  they  arc  operated  by  a 
pull  rod  to  the  top  of  a  small  vertical 
shaft  supported  on  the  rear  axle  housing. 
The  bottom  of  tiiis  shaft  carries  a  cross 
piece,  from  the  ends  of  which  push  rods 
slide  the  cones  into  contact  These  push 
rods  are  made  of  light  tubing,  with  forked 
ends  brazed  in.  The  throttle  is  controlled 
by  a  sole  foot  pedal,  which  fits  the  sole  of 
the  shoe,  and  is  pivoted  so  that  depressing 
the  toe  opens  the  throttle,  and  depressing 
the  heel  closes  the  throttle.  This  pedal 
can  be  used  as  an  accelerator  pedal,  and 
stays  in  any  position,  allowing  the  driver 
the  free  use  of  his  hands,  while  at  the 
same  time  he  has  the  engine  speed  under 
perfect  control.  The  steering  wheel  is  car- 
ried on  a  long  splined  sleeve  which  tele- 
scopes with  the  steering  coltunn,  so  that 
the  wheel  can  be  placed  at  any  desired 
height  and  clamped  by  an  eccentric  lever. 
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This  post  has  considerable  angle  and  passes 
through  the  dashboard  to  the  steering  gear, 
which  is  shown  herewith.  The  gear  is  of 
the  worm  and  sector  type,  but  the  sector 
has  the  teeth  cut  on  the  inside,  so  the  point 
at  which  the  worm  teeth  act  is  considera- 
bly farther  from  the  axis  than  usual,  giv- 
ing greater  leverage.  With  this  construc- 
tion the  wear  on  the  teeth  causes  less  back- 
lash or  lost  motion  in  the  steering  wheel 
than  in  the  ordinary  form.  The  usual  form 
of  ball  jointed  rods  connect  to  the  steering 
knuckle.  The  cross  link  has  forked  ends, 
and  is  placed  behind  the  axle. 

AXLES. 

The  front  axle  is  a  square  section  steel 
forging.  The  steering  knuckles  and  pivots 
are  drop  forgings;  the  front  wheels  rim  on 
roller  bearings.  The  hubs  of  these  wheels 
are  made  of  pressed  steel,  of  the  artillery 
pattern,  into  which  are  forced  hardened 
and  ground  tapered  steel  pieces  upon  which 
the  rollers  bear.  The  rear  axle  proper  is 
a  divided  steel  shaft  of  the  live  type,  with 
the  rear  wheels  keyed  to  its  ends.  The 
middle  of  the  housing  is  aluminum  and 
the  ends  are  steel,  with  the  spring  saddles 
cast  integral;  it  is  well  trussed.  The  rear 
wheel  hubs  are  also  made  of  pressed  steel, 
and  roller  bearings  are  used  throughout 
The  differential  is  practically  the  only  part 
of  the  car  which  is  not  made  in  the  Smith 
factory.  This  is  of  the  Brown-Lipe  spur 
gear  type,  but  carries  six  sets  of  spur 
gears  instead  of  the  usual  three  sets.  The 
top  of  the  differential  housing  can  be  re- 
moved for  inspecting  the  gears. 

FRAME. 

The  frame  is  of  second  growth  ash,  2 
inches  in  depth  by  4  inches  in  width,  with 
front  and  rear  cross  members  of  the  same 
material,  the  front  one  being  2x8  inches, 
while  the  rear  one  is  very  light  and  simply 
serves  to  tie  the  two  side  members  to- 
gether. The  only  other  cross  members  are 
the  supporting  arms  of  the  engine  and  the 
channel  steel  cross  member  on  which  the 
transmission  rests.  The  frame  is  intended 
to  be  flexible.  A  seven-sixteenth  inch  di- 
ameter rod  is  used  as  a  truss  under  each 
side  member  and  passes  under  a  high  king 
post  at  the  middle;  these  rods  are  supplied 
with  tumbuckles,  at  which  place  they  are 
one-half  inch  in  diameter;  their  ends  are 


fastened  to  the  frame  by  through  bolts. 
This  frame  is  claimed  to  be  approximately 
100  pounds  lighter  than  the  usual  con- 
struction, and  the  makers  claim  never  to 
have  had  a  broken  frame,  except  in  the 
case  of  a  car  which  was  struck  by  a  rail- 
road train. 

The  springs,  which  are  36  inches  long 
by  154  inches  wide,  are  full  cllip^tic,  both 
front  and  rear,  the  front  one  being  under 
the  frame  and  the  rear  outside,  and  both 
being  supported  on  top  of  the  axle.  The 
rear  springs  have  seven  leaves  top  and 
bottom  and  are  hung  on  forgings  which 
project  from  under  the  body;  their  spring 
saddles  are  free  to  pivot  on  the  rear  axle 
casing,  but  are  prevented  from  side  slip  by 
a  cap  screw  head  in  a  slot  on  the  under 
side. 

BODY. 

The  body  is  made  of  laminated  wood. 
The  side  doors  are  aluminum  castings,  and 
are  so  fitted  that  they  swing  clear  of  the 
fenders.  The  rear  of  the  body  from  the 
top  of  the  seat  to  the  frame  is  a  single 
panel,  and  the  side  panels  are  made  in  the 
same  way.  The  corners  of  the  body  are 
of  the  squared  style,  which  they  have  used 
for  several  years.  The  space  under  the 
rear  seat  is  used  for  luggage,  and  under 
the  front  seat  for  a  15  gallon  gasoline  tank, 
with  gravity  feed  to  the  engine.  The  body 
is  held  to  the  frame  by  four  bolts  which 
pass  through  angle  irons  at  the  under  side 
of  the  body  and  through  the  frame.  The 
rubber  covered  running  boards  are  sup- 
ported on  triangular  steel  drop  forged 
hangers.  The  dash  is  plain  mahogany.  The 
hood  is  made  in  one  piece  without  slats, 
and  is  hinged  to  the  dash  so  that  it  swings 
clear  of  the  engine.  On  each  side  and 
rigidly  fastened  to  the  hood  are  the  alu- 
minum brackets  carrying  the  acetylene 
lights.  The  generator  is  carried  on  the  rim- 
ning  board,  and  the  piping  to  the  lamps 
is  through  the  dash  to  the  under  side  of  the 
hood  top  and  out  through  holes  in  the  sides 
close  to  the  lamps.  When  the  hood  is 
lifted  lamps  and  all  raise  with  it  out  of  thc 
way.  At  the  joint  between  dash  and  hood 
rubber  tubing  is  used. 


Franklin,  with  a  12  horse  power,  four  cylin- 
der, 3^x3^4  inch  engine,  which  has  already 
been  described  in  these  columns  in  connec- 
tion with  the  Franklin  touring  car.  The 
mechanical  parts  are  essentially  the  same  a^ 
in  the  touring  car,  but  the  engine  accesso- 
ries and  control  members  arc  differently  ar- 
ranged. Accessibility  is  an  important  fea- 
ture. In  front  of  the  engine  is  a  divided 
grill  door  which  can  be  opened  up  to  ex- 
pose to  full  view  the  engine,  timer  and  gov- 
ernor. At  either  side  and  underneath  the 
driver's  seat  are  compartment  doors  made 
to  drop,  which  expose  to  full  view  each  side 
of  the  engine.  By  removing  the  small  trap 
door  in  the  floor  of  the  car  the  transmis- 
sion and  clutch  are  easily  gotten  at. 

The  wheels  are  wood,  of  heavy  artillery 
type,  fitted  with  solid  rubber  tires  32x254 
inches  front  and  32x3  inches  rear.  The 
wheel  base  is  72  inches,  giving  a  platform  6 
feet  in  length.  The  construction,  however, 
is  such  -  that  this  may  be  lengthened  to 
suit  requirements.  The  truck  is  designed 
for  loads  up  to  i  ton.  The  springs  are  full 
elliptic,  40  inches  long.  The  car  is  fitted 
with  both  a  transmission  brake  and  hub 
brakes,  both  double  acting.  It  weighs  1,600 
pounds,  has  a  speed  range  of  4  to  20  miles 
per  hour,  and  is  fitted  with  a  1254  gallon 
gasoline  tank. 


Cantono  Electric  Tractor  and 
Trucks. 

The  Cantono  Electric  Tractor  Company, 
of  Newark,  N.  J.,  are  now  manufacturing 
three  sizes  of  electric  trucks.  Their  small 
delivery  wagon,  of  i  ton  capacity,  with  a 
maximum  speed  of  12  miles  per  hour,  is 
fitted  with  their  electrical  tractor,  which  is 
a  power  unit  placed  under  the  front  of  the 
body;  it  takes  the  place  of  the  front  axle 
and  wheels,  and  can  be  used  with  almost 
any  pleasure  vehicle,  small  truck  or  delivery 
wagon.     The  middle  sized  truck  has  a  ca- 


Frartklin  Air  Cooled  Motor  Truck. 

Wt?  show  herewith  what  is  believed  to  be 
the  hrst  four  cylinder  air  cooled  delivery 
lr({rk    pi  need    upon    the    market.      It    is    ^ 
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icity  of  3  tons  and  a  maximum  speed  he- 
reto 8  and  9  miles.    The  large  truck  has 

capacity  of  5  tons  and  a  speed  of  5J4 
iles.  The  small  machine  has  an  ordinary 
yen  or  covered  delivery  wagon  body,  with 

low  platform,  and  the  front  end  raised 
k1  supported  on  a  fifth  wheel  of  steel 
jainst  bronze  on  top  of  the  electric  tractor, 
his  tractor,  which  they  also  sell  without 
)dy  as  a  unit  to  be  applied  to  different 
pes  of  vehicles,  consists  of  a  solid  square 
eel  axle,  which  supports  the  motor  for 
ich  of  the  heavy  artillery  wheels  at  each 
id  upon  which  it  nms,  and  on  semi-el lip- 
:  springs  supports  a  rectangular  box  in 
hich  is  carried  the  storage  battery. 
A  feature  of  this  tractor,  and  also  of  the 
ocks,  is  the  steering  system,  which  is  so 
Tanged  that,  when  the  steering  wheel  is 
tmed  to  go  to  the  right  or  left,  the  outside 
bed,  which  has  the  greater  distance  to 
avel,  receives  more  current  and  moves 
ister  than  the  inside  wheel.  In  this  way 
ic  steering  is  really  done  by  power.  By 
leans  of  this  same  arrangement  if  one 
heel  strikes  an  obstruction  and  is  slightly 
xarded,  instantly  more  current  is  passed 
trough  its  driving  motor,  and  tends  to 
Fcrcome  the  obstruction.  The  steering  is 
f  a  vertical  post  and  wheel,  with  a  bevel 
ear  and  pinion  at  the  bottom,  which  drives 

worm;  this  meshes  with  a  worm  wheel 
oltcd  to  the  fifth  wheel.  The  worm  is  so 
rranged  that  it  has  a  little  freedom  of  mo- 
on lengthwise  in  such  a  manner  that  when 
tailing  to  turn  it  moves  a  little  in  its  bear- 
igs  before  the  teeth  mechanically  take  up 
le  turning  of  the  fifth  wheel.  This  slight 
lotion  throws  over  a  bell  crank  lever,  at 
je  end  of  the  arm  of  which  is  a  piece  of 
isulated  metal  working  between  two  elec- 
rical  contacts.  The  normal  position  of  this 
isulated  piece  when  running  straight  ahead 
»  between  but  not  touching  the  contacts, 
rpon  turning  the  steering  wheel  to  go  to 
be  right,  for  example,  the  worm  moves 
lightly  lengthwise  in  its  bearings,  throws 
•ver  the  arm  and  makes  a  contact  which 
ureases  the  speed  of  the  outside  motor 
ad  wheel.  As  the  motors  are  connected 
n  series,  when  running  straight  ahead,  the 
xdtation  is  the  same  for  both  motor  fields, 
ach  motor  working  under  a  difference  of 
wtential  of  about  forty-four  volts;  but 
Then  the  contact  is-  made  by  the  motion  of 
he  yorm  the  current  for  the  shunt  wind- 
ng  is  taken  from  a  different  place  in  the 
attery,  so  that  the  motor  of  the  outside 
i^hcel  is  now  working  with  its  shunt  fields 
Older  a  greater  difference  of  potential  than 
ic  motor  of  the  inner  wheel,  and  there- 
fore runs  faster.  When  a  wheel  encounters 
m  obstruction  and  starts  backward  it  moves 
the  fifth  wheel  and  its  connected  worm 
«rheel  which  moves  the  worm;  this  again 
E)perates  the  arm  and  makes  the  proper 
:ontact  for  increasing  the  speed  of  this 
wheel. 

The  fact  that  the  motors  are  compound 
wound  is  claimed  to  result  in  slightly  in- 
creased mileage  on  the  same  battery,  as  in 
going  down  hill  or  while  changing  from  a 


Cantono  Five  Ton  Truck. 


higher  to  a  lower  speed,  when  the  car  is 
driving  the  motors  faster  than  the  battery 
current  would  otherwise  drive  them,  the 
motors  become  to  a  slight  extent  genera- 
tors, and  this  slight  current  tends  to  re- 
charge the  batteries,  which  gives,  especially 
in  hilly  coimtry,  considerably  more  mileage 
than  could  otherwise  be  obtained.  Only 
one  set  of  brakes  are  supplied,  and  these 
are  expanding  bronze  bands  against  cast 
iron  drums  bolted  to  the  rear  wheels;  they 
are  operated  by  a  foot  lever,  but  the  con- 
troller is  so  arranged  that  when  in  a  re- 
verse position  it  causes  the  motors  on  the 
front  wheels  to  become  generators  driven 
by  the  motion  of  the  truck,  which,  while  to 
a  slight  extent  charging  the  batteries,  is  also 
a  very  effective  brake.  If  extra  strong 
braking  is  desired  by  pressing  a  foot  but- 
ton the  motor  armatures  are  short  circuited, 
which  reduces  the  resistance,  and  thereby 
increases  the  braking  effect. 

The  battery  weighs  about  1,100  pounds, 
and  the  rest  of  the  unit  also  1,100,  making 
the  total  weight  2,200  pounds.  The  wheels 
used  are  34  inch  heavy  artillery  type,  with 
Firestone  side  wire  solid  rubber  tires.  The 
rear  wheels  are  ordinary  wooden  truck 
wheels,  with  steel  tires. 

The  large  5  ton  truck  and  the  smaller 
3  ton  truck  are  practically  the  same,  except 
in  dimensions,  so  that  a  description  of  the  5 
ton  will  suffice  for  both.  The  batteriesj 
front  wheels  and  motors  are  not  a  separate 
unit,  but  a  part  of  the  truck;  the  front 
axle  is  3%  inches  square  section,  steel  forg- 
ing, and  the  rear  3  inches.  The  motors  are 
approximately  6  horse  power,  each  at  900 
r.  p.  m. ;  one  is  hung  in  front  of  the  axle 
and  the  other  at  the  rear  of  the  axle,  their 
method  of  suspension  being  the  same  as  on 
the  small  truck.  They  are  back  geared  to 
the  wheels  to  give  the  desired  speed  of  5^ 
miles  as  a  maximum.  The  rear  wheels  are 
of  any  size  desired,  but  usually  about  50 
inches  diameter,  with  3J^  inch  steel  tires; 
the  front  wheels  are  38  inches  diameter, 
with  solid  rubber  tires  8  inches  in  width. 
These  tires  are  placed  on  the  front  wheels 
in  order  to  protect  the  batteries  against  jar. 
This  location  of  the  batteries  helps  to  even- 


ly distribute  the  weight  when  the  truck  is 
loaded.  The  fifth  wheel  consists  of  two 
plain  rings  of  bronze  and  steel  about  38 
inches  in  diameter,  facing  each  other.  The 
rear  brakes  are  double  acting  contracting 
leather  faced  steel  bands,  which  act  against 
cast  iron  drums  20  inches  in  diameter  by  3 
inches  in  width;  the  drums  are  fastened  to 
alternate  spokes  by  U  shaped  bands  or  clips. 
The  platform  slants  downward  at  the  rear 
to  facilitate  loading,  and  is  11^  feet  long 
by  5  feet  in  width;  the  springs,  both  front 
and  rear,  are  semi-elliptic;  those  at  the 
front  are  shackled  at  both  ends,  and  the 
rear  are  made  so  that  three  leaves  fold  over 
and  form  a  loop  around  a  stationary  bolt 
upon  which  they  have  a  slipping  action. 
An  extra  spring  is  placed  in  the  middle  of 
the  rear  axle,  and  comes  into  play  with 
heavy  loads  or  on  rough  roads.  The  rear 
wheels  are  slightly  toed  in  at  the  bottom. 
As  will  be  seen,  all  the  driving  is  done  by 
the  front  wheels.  A  special  feature  of  the 
large  trucks  is  the  fact  that  they  each  carry 
a  complete  small  power  plant  located  back 
of  the  front  seat,  which  is  sufficient  to  drive 
them  at  a  speed  of  from  2  to  3  miles  an 
hour.  This  auxiliary  plant  consists  of  a  6 
to  8  horse  power  vertical,  single  cylinder 
De  Dion  motor,  which  is  directly  connected 
to  a  dynamo  of  6  kilowatts  capacity.  By 
means  of  a  switch  under  the  operator's 
control  the  current  can  be  led  direct  to  the 
motors,  or  used  to  charge  the  batteries,  or 
for  both  at  the  same  time.  This  auxiliary 
power  plant  is  only  for  use  in  case  of 
emergency. 


The  Gaither  Carburetor. 

A  carburetor  with  a  novel  compensating 
device,  the  invention  of  Charles  F.  Gaither, 
of  Youngstown,  Ohio,  has  just  been  placed 
on  the  market  by  the  Gaither-Owen  Com- 
pany, of  138  West  Thirty-eighth  street. 
New  York.  Referring  to  the  sectional 
view,  the  air  is  taken  in  at  the  bottom  of 
the  central  air  tube,  from  the  top  of  which 
it  passes  to  the  engine.  Surrounding  this 
air  tube  is  a  float  chamber,  in  which  is  lo- 
cated a  concentric  float  of  the  usual  type. 
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Gaither  Carburetor. 

From  the  float  chamber  the  gasoline  is  con- 
ducted through  an  adjustable  atomizing 
nozzle,  which  is  surrounded  by  a  peculiar 
shaped  coiled  spring.  Each  convolution  of 
the  coil  normally  sets  closely  against  the 
one  adjoining,  so  that  no  air  can  pass 
through  the  spring,  except  through  the 
central  opening  at  its  upper  end.  With 
increased  engine  suction,  however,  the 
spring  extends,  and  the  openings  between 
adjacent  spires  admit  additional  air.  The 
compensating  action  is  thus  obtained  in  a 
simple  manner  without  a  single  moving 
part,  in  the  sense  of  one  part  sliding  upon 
another.  The  spring  is  a  little  less  than  2 
inches  in  diameter  at  its  base,  and  slightly 
more  than  a  half  inch  at  its  top.  It  is  made 
of  copper  plated  steel  wire,  of  about  one- 
sixteenth  of  an  inch  diameter. 

A  hand  controlled  air  intake  provided  is 
operated  by  means  of  a  spring  similar  to 
that  used  to  gain  the  compensating  effect, 
except  that  in  this  case  the  spring  normally 
stands  open,  and  is  compressed  by  a  screw 
passing  through  its*  centre,  to  close  its  coils 
and  shut  off  the  air  to  any  extent  that  con- 
ditions require.  The  throttle  is  a  simple 
disc. 


Exhaust  Operated  Pump. 

A  new  circulating  pump  operated  by  the 
exhaust  of  a  gas  or  steam  engine  has  just 
been  put  on  the  market  by  Curtis  &  Water- 
house.  New  York,  This  pump,  which  is  a 
single  piece  casting  without  moving  parts, 
except  one  check  valve,  is  suitable  not  only 
for  circulating  cooling  water  but  also  for 
other  pumping  duty.  It  is  somewhat  sim- 
ilar in  appearance  to  a  pulsometer,  and  is 
connected  directly  to  the  exhaust  by  a  pipe. 
Fig.  I  shows  the  outside  appearance,  and 
in  Fig.  2  it  is  shown  in  cross  section  and 
connected  to  a  single  cylinder  engine. 

The  action  is  as  follows:  At  each  explo- 
sion of  the  engine  a  part  of  the  exhaust 


gas  enters  chamber  C  through  pipe  A,  and 
when  cooled  causes  a  partial  vacuum  which 
draws  water  through  the  check  valve  and 
supply  pipe  E;  fills  the  space  around  A  and 
imprisons  a  volume  of  gas  at  the  top.  After 
this,  at  each  explosion,  the  sudden  pres- 
sure in  the  chamber  and  the  injector  action 
of  the  pipe  A  forces  water  out  through  the 
outlet  D,  and  the  check  prevents  its  return 
into  tke  supply  pipe;  this  again  creates  a 
slight  vacuum  in  chamber  C,  which  causes 
more  water  to  be  drawn  in  through  pipe  E, 
thus  renewing  the  supply  and  maintaining 
the  level  approximately  at  F,  as  shown. 

The  simplicity  of  the  pump  is  the  feature 
most  emphasized  by  the  makers;  it  is  with- 
out rotating  or  reciprocating  parts,  has  no 
packing,  requires  no  lubrication  or  adjust- 
ments, and  no  gears,  chains  or  eccentrics 
to  drive  it.  It  is  claimed  that  it  will  work 
perfectly  at  any  speed  the  engine  can  be 
run,  and  costs  practically  nothing  to  op- 
erate, as  it  utilizes  power  which  would 
otherwise  be  wasted.  For  this  reason  its 
makers  claim  that  its  application  to  an 
engine  increases  the  efficiency,  owing  to  the 
power  saved  which  is  usually  required  to 
r- 
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machine  allows  of  testing  the'strenfi^  sn 
soundness  of  metal  specimens  in  three  dii 
ferent  ways.  Test  No.  i,  for  elastic  limi 
gives  the  tension  that  may  be  applied  t 
the  test  bar  without  deforming  it  permi 
nently.  Test  No.  2,  for  elongation,  gin 
the  increase  in  length  of  a  bar  of  stei 
before  breaking.  Test  No.  3,  for  tensil 
strength,  gives  the  tension  under  which  tl 
metal  specimen  will  break  across. 

The  machine  is  adapted  to  take  spec 
mens  varying  in  length  from  8  inches  to  1 
inches,  and  allows  of  25  per  cent  clongj 
tion  in  24  inches,  with  36  inch  specimen 
or  more  for  shorter  lengths.  It  takes  roun 
specimens  up  to  2]/^  inches  diameter,  squai 
specimens  up  to  3  inches  square  and  Ri 
specimens  up  to  6  inches  by  i  inch.  Tt 
speeds  of  the  machine  are  as  follo'ws  (s 
2i25  revolutions  per  minute  of  the  pulley) 
Speed  for  setting  head,  8  inches  per  mir 
ute;  quick  speed  for  testing,  3^  inches  pe 
minute;  n^edium  speeds  for  testing,  1} 
inches  and  i  inch  per  minute;  slow  speed 
for  testing,  i  inch  and  one-half  inch  pe 
minute;  slow  speed  for  crushing  test,  one 
seventh  inch  per  minute;  motion  for  pullinj 
head,  40  inches  per  minute. 


Exhaust  Operated  Pump. 

run  the  ordinary  pump.  On  account  of  the 
simplicity  and  strength  of  the  design  the 
manufacturers  guarantee 
that  if  any  part  wears  out 
or  fails  to  work  under  nor- 
mal conditions  during  the 
life  of  the  engine  to  which 
it  is  attached  they  will  re- 
place the  pump  without 
charge. 


The  Rex  Igniter. 

A  new  storage  battery  for  ignition  pur 
poses  is  being  marketed  by  the  New  Eng 
land  Motor  Company,  of  Lowell,  Mass. 
under  the  above  name.  It  is  put  up  ii 
4,  6  and  8  volt  batteries  of  cells  made  ii 
three  sizes,  viz.,  40,  60  and  80  ampen 
hours  capacity.  The  elemtns  are  of  th< 
pasted  type,  the  active  material  being  ap 
plied  to  a  "non-oxidizable"  lead  alloy  grid 
They  are  assembled  in  hard  rubber  corn 
partment  jars,  thoroughly  sealed,  witi 
hard  rubber  covers  and  vents.  The  con 
nectors  and  handles  are  nickeled.  The  celli 
are  provided  with  valves  to  prevent  slop- 
ping. 


The   Riehle  Testing 
Machine. 

The  cut  herewith  shows 
the  Riehle  testing  machine, 
installed  last  year  by  the 
Winton  Motor  Carriage 
Company,  for  testing  the 
materials  which  go  into 
their  cars.  The  machine 
has  a  testing  capacity  of 
200,000  pounds,  and  requires 
about  7  horse  power  to  op- 
erate it.  Its  over-all  dimen- 
sions are  8  feet  10  inches  in 
height,  9  feet  9  inches  in 
length  and  3  feet  10  inches 
in  width,  and  its  weight 
is      10,500     pounds.       The 


Riehle  Testing  Machine. 
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Motor  Cars  in  India. 

litar  Horseless  Age: 
India  is  undoubtedly  the  country  for  mo- 
•  cars,  as  we  have  mostly  a  flat  country 
th  metaled  roads.  In  Lucknow  and  all 
}and  our  roads  are  almost  as  good  as  an 
^It  pavement.  There  are  a  great  num- 
r  of  motor  cars  in  the  coimtry,  in  Bom- 
f  over  40a  in  Calcutta  about  300, 
rile  in  Lucknow  there  are  only  about 
enty.  Most  of  them  arc  English  and 
ench  makes,  and  run  from  a  single  cylin- 
r  to  six.  I  see  no  reason  why  American 
n  would  not  have  a  good  sale  here.  A 
r  that  could  be  bought  out  here  for  about 
1650  to  $2,000  would  undoubtedly  be 
iablc.  There  are  quite  a  number  of  four 
bbder  expensive  cars  out  here,  but  few 
f «  the  money  to  put  in  such  a  car,  while 
y  number  would  buy  cars  if  they  could 
t  them  cheaper.  A  great  number  of  the 
ti\'c  rajahs  have  cars.  They  buy  big  cars 
ely  upholstered  with  all  kinds  of  acces- 
ries.  There  is  no  sale,  or  a  very  small 
e,  for  doctors'  cars,  as  the  European  doe- 
rs never  go  out  in  the  country,  and  Cal- 
itta  and  Bombay  are  the  only  places  large 
lOugh  to  require  much  traveling  about 
There  is  an  opening  for  cars  to  carry 
ail  and  a  few  passengers.  Such  cars  are 
ing  tried  now  in  a  ntunber  of  places. 
lie  country  is  more  or  less  mountainous 
bcre  they  are  used,  the  roads  being  met- 
ed, but  having  a  imiform  grade.  I  have 
K  tried  my  single  cylinder  light  touring 
I  on  them,  but  with  much  of  a  load  am 
dined  to  think  it  would  have  to  go  on 
m  speed  most  of  the  way  on  the  up 
adcs. 

We  who  are  out  of  Calcutta  and  Bombay 
nre  to  depend  upon  our  own  ingenuity  if 
lything  gets  wrong.  I  ran  my  car  all  last 
imincr  when  I  was  home  in  Illinois  over 
e  rough  and  muddy  roads,  but  as  condi- 
gn s  are  much  more  favorable  for  motor- 
K  here  I  feel  as  if  I  can  repair  almost 
lything  that  could  happen  to  the  machine. 
here  is  nothing  like  sleeping  in  between 
ro  clay  hills  in  a  pouring  rain,  as  my  wife 
id  I  did  last  summer  touring  in  southern 
linois. 

Petrol  is  very  expensive,  and  we  pay  in 
ocknow  66  cents  per  gallon  for  Pratf s 
Dior  car  spirits,  but  they  are  now  putting 
I  an  Indian  petrol  for  44  cents,  but  little 
tention  seems  to  be  paid  to  that  once  the 
it  is  purchased.  It  is  saving  up  enough 
I  buy  the  car  that  troubles  the  average 
an  in  India. 

There  is  going  to  be  any  number  of  cars 
Wght  in  India,  and  it  depends  upon  the 
ffierican  manufacturers  to  get  live  agents 
^  push  their  cars.  A  kerosene  burner 
mild  be  more  desirable  on  a  car  that 
^d  use  kerosene,  but  so  far  there  is  lit- 


tle complaint  here  on  the  price  of  petroL 
Tires,  batteries  and  all  accessories  that  will 
do  for  all  cars  are  kept  in  Calcutta  and 
Bombay.  B.  D.  Schrantz,  D.  D.  S. 


Exhaust  Relief  Cam. 

Editor  Horseless  Age: 

I  have  just  bought  a  car  which  has  a 
double  opposed  cylinder  engine  of  5  inches 
bore  and  with  80  pounds  compression.  It  re- 
quires a  hard  pull  to  crank  this  motor,  and 
I  wish  to  remedy  this.  Opening  the  cylin- 
der relief  cocks  lets  air  into  the  mixture, 
so  I  wish  to  design  a  cam  for  the  purpose 
of  opening  the  exhaust  valves  during  part 
of  the  compression  stroke.  How  should 
such  a  cam  be  shaped  and  how  should  it 
be  placed  with  relation  to  the  regular  ex- 
haust cam?  During  how  much  of  the 
stroke  should  the  valve  be  open  for  the  en- 
gine to  turn  easy  and  yet  to  give  sufl5- 
cient  power  to  start  the  motor  operating? 
The  cam  will,  of  course,  be  disengaged 
when  running.  E.   P.  DU  Pont. 

[If  it  is  desired  to  facilitate  the  starting 
of  the  engine  by  opening  the  exhaust  valve 
during  part  of  the  compression  stroke  the 


best  thing  to  do  is  to  replace  the  present 
exhaust  cams  with  double  cams,  as  shown 
in  the  cut,  and  provide  means  for  shifting 
the  cam  shaft  lengthwise.  The  cam  is 
made  about  twice  the  usual  width,  and  has 
an  extra  cam  prominence  extending  less 
than  half  way  across  the  cam,  with  a  slop- 
ing approach,  and  located  almost  opposite 
the  main  cam  prominence.  If  the  cam 
shaft  turns  in  the  direction  of  the  arrow 
this  extra  cam  prominence  will  hold  the 
exhaust  valve  open  during  approximately 
one-half  the  compression  stroke,  depending 
upon  the  size  of  the  cam  roller.  This  is 
the  usual  practice. — Ed.] 


Two  Cycle   Engines— Clutches. 

Editor  Horseless  Age: 

I  have  been  told  that  two  faults  of  the 
two  cycle  engine  are  as  follows:  First,  that 
when  the  engine  is  cranked  one  can  never 
tell  before  it  starts  whether  it  is  going  to 
nm  forward  or  backward,  as  it  is  just  as 
likely  to  do  one  as  the  other.  Second,  that 
the  crank  shaft  bearings  wear  out  much 
more  rapidly  in  a  two  cycle  than  in  a  four 
cycle  engine  on  account  of  the  extra  heat 
produced  in  the  former  by  the  crank  case 
compression.  Will  you  kindly  inform  me 
if  there  is  any  truth  in  either  of  these 
statements?  I  have  detected  so  many 
agents  in  false  statements  that  it  is  often 


difficult   to   determine   when   one  tells   the 
truth. 

I  wish  you  would  consider  discussing 
again,  editorially,  the  relative  merits  of  the 
different  types  of  clutches.  We  have  heard 
a  great  deal  the  past  year  about  the  merits 
of  the  multiple  disc  clutch,  but  one  of  our 
most  prominent  manufacturers  has  not  only 
failed  to  adopt  it  but  has  gone  back  to  the 
old  leather  faced  cone  clutch,  which  I  had 
supposed  was  rapidly  growing  obsolete. 
An  Old  Subscriber. 

[The  two  charges  against  the  two  cycle 
engine  are  entirely  unfounded.  Most  en- 
gines of  this  kind  are  now  provided  with 
spark  adjustment,  the  same  as  four  cycle 
engines,  and  if  you  attend  to  setting  tfic 
spark  late  before  cranking,  as  you  always 
should,  the  engine  can  only  start  the  right 
way..  As  the  compression  in  the  crank 
chamber  is  only  about  6  pounds  per  square 
inch,  there  is  no  noticeable  heating  effect, 
and  therefore  no  extra  wear  on  the  crank 
shaft  bearings.  A  little  wear  on  these 
bearings  is  more  objectionable,  however, 
than  in  a  four  cycle  engine,  as,  unless  suit- 
able preventive  means  (packings,  for  in- 
stance) are  provided,  it  will  allow  some  of 
the  charge  in  the  crank  case  to  escape  dur- 
ing compression. 

The  relative  merits  of  the  different  types 
of  clutches  have  been  repeatedly  discussed 
in  our  columns.  The  disc  clutch  for  auto- 
mobiles is  still  in  the  first  stages  of  its 
development,  as  is  perhaps  best  shown  by 
the  fact  that  there  is  such  great  variation 
in  practice  as  three  discs  for  a  50  horse 
power  motor  in  one  instance,  and  twenty 
discs  for  a  20  horse  power  motor  in  another. 
The  leather  faced  cone  clutch,  on  the  other 
hand,  has  been  brought  to  a  very  high  state 
of  perfection,  and  is  far  from  dead  at  the 
present  time.  Theoretically,  the  metal  disc 
clutch  is  undoubtedly  superior,  and  when 
the  problem  of  its  most  advantageous  de- 
sign has  been  fully  solved  it  will  also  be 
superior  in  practice. — Ed.] 


Commercial    Vehicle    Situation    in 

Buffalo. 

Editor  Horseless  Age: 

The  criticism  alluded  to  in  the  article  on 
"Commercial  Vehicles  in  Buffalo,"  in  your 
issue  of  April  4,  to  the  effect  that  Buffalo 
lags  behind  other  cities  in  the  adoption 
of  commercial  motor  vehicles,  may  have 
some  foundation  with  reference  to  the 
number  of  cars  in  actual  use  by  local  busi- 
ness houses,  but  can  scarcely  be  at- 
tributed to  lack  of  enterprise  or  to  ultra- 
conservatism  on  the  part  of  Buffalo's  lead- 
ing business  men.  I  have  had  occasion  to 
call  on  a  ntmiber  of  representative  Buffalo 
business  men  recently,  and  fotmd,  ¥nthout 
exception,  that  they  were  all  deeply  in- 
terested in  the  subject,  have  devoted  much 
time  and  study  to  investigating  liie  merits 
of  different  cars,  and  expressed  Aemselves 
as  ready  to  invest  in  commercial  trucks 
whenever  they  have  reasonable  assurance 
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that  such  an  investment  will  prove  satis- 
factory from  a  purely  business  standpoint 

There  are  only  two  concerns  here  that 
have  tried  out  motor  vehicles  on  a  good 
scale,  and  I  learn  from  the  heads  of  other 
business  establishments  with  whom  I  have 
talked  that  in  their  confidential  talks  with 
these  gentlemen  opinions  not  altogether 
favorable  are  given  of  their  experience  with 
motor  vehicles.  It  is  generally  assumed 
that  one  concern  continues  the  use  of  its 
cars  chiefly  because  the  president  of  the 
company  is  heavily  interested  in  the  con- 
cern that  manufactures  them,  and  it  is  a 
fact  that  a  considerable  part  of  their  sub- 
urban work  is  regularly  turned  over  to  a 
local  package  delivery  company  which  has 
in  constant  daily  service  upward  of  thirty 
horse  delivery  wagons.  One  of  the  propri- 
etors of  a  local  delivery  company  tells  me 
he  has  had  a  number  of  cars  of  different 
makes  demonstrated  for  his  service,  and 
has  made  diligent  inquiry  on  his  own  ac- 
count among  users  of  commercial  vehicles, 
and  has  been  forced  to  the  conclusion  that 
at  present  the  motor  truck  is  not  a  good 
business  proposition  for  his  delivery  system. 
His  requirements  may  be  a  little  severe,  but 
they  indicate  fairly  what  is  expected  of  a 
business  delivery  wagon  under  ordinary  cir- 
cumstances. This  firm  needs  a  truck  that 
can  be  driven  by  men  of  ordinary  intelli- 
gence, without  special  training;  the  wagons 
must  be  capable  of  pulling  a  full  load  under 
all  conditions  of  weather,  and  of  making 
from  two  to  four  trips  daily,  covering  from 
20  to  40  miles,  sometimes  making  frequent 
stops  at  short  intervals,  and  they  must  be 
cheaper  than  horse  power  for  the  same 
service.  The  question  of  speed  is  not  of 
prime  importance  in  service  of  this  kind. 

The  president  of  our  local  automobile  club, 
who  is  also  interested  in  a  large  department 
store,  said  he  was  one  of  the  first  in  this 
city  to  experiment  with  automobiles  for  de- 
livery work.  He  went  over  the  ground 
pretty  thoroughly  with  me  and  wound  up 
with  the  following  illustration.  As  presi- 
dent of  the  local  automobile  club  he  found 
it  necessary  a  few  days  since  to  use  an  auto- 
mobile for  the  purpose  of  visiting  hurriedly 
a  number  of  business  men  in  various  parts 
of  the  city,  whose  signatures  were  needed 
to  a  petition  he  wanted  to  take  with  him  to 
Albany.  He  telephoned  for  a  car  and  driver 
to  be  ready  the  next  morning,  and  started 
off  in  good  shape,  but  broke  a  spring  after 
getting  away  from  the  smooth  asphalt  pave- 
ments, and  in  consequence  suffered  consid- 
erable delay  and  inconvenience.  In  the  af- 
ternoon another  start  was  made,  and  the  car 
did  well  on  the  smooth  roads,  but  broke  the 
crank  shaft  going  over  a  cobble  pavement, 
and  there  was  more  delay.  Such  experi- 
ences as  this,  together  with  the  expensive 
tire  problem,  and  the  uncertainty  of  cost 
of  upkeep  after  the  first  year  or  so,  deter 
his  firm  and  others  from  adopting  motor 
vehicles  for  regular  use. 

It  appears  reasonable  to  assimie  that  Buf- 
falo will  prove  a  rich  field  for  the  manu- 
'    '^trers  of  commercial  vehicles  whenever 
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they  can  find  the  means  to  dispel  prevailing 
doubt  and  prejudice. 

Doubting  Thomas. 


Route  to  Asheville,  N.  C. 

Editor  Horseless  Age: 

I  note  in  a  recent  issue  of  The  Horseless 
Age  you  inform  a  Mr.  Linkroum,  who  asks 
for  information  concerning  routes  to  Ashe- 
ville,  N.  C,  that  "south  of  Baltimore  the 
roads  are  very  poor." 

I  am  told  that  there  is  a  good  road  from 
Baltimore  to  Frederick,  Md.,  and  I  know 
that  from  there  there  is  a  fairly  good  road 
either  to  Hagerstown  or  Martinsburg,  at 
either  of  which  places  one  may  hit  the  pike 
road  that  runs  up  the  valley  of  the  Shenan- 
doah to  Staunton,  Va.  From  Staunton  to 
Lexington,  Va.,  there  is  a  good  dirt  road. 

So  far  as  this  pike  is  concerned  Mr. 
Linkroum  can  make  his  trip  in  May  with- 
out trouble,  but  the  dirt  roads  will  hardly 
be  in  shape  by  that  time.  Even  if  they  arc 
dry  the  red  clay  will  be  very  rough  until 
worn  down  by  travel  Last  year  in  May 
the  roads  were  nearly  impassable  because 
of  the  mud.  L.  H.  Greenwood. 


Explosion  Engine  Queries. 

Editor  Horseless  Age: 

What  should  be  the  size  of  ports  in  a  5x5, 
three  port,  two  cycle  engine?  Also,  in  a 
two  port  engine?  What  is  the  right  size 
of  compression  space  above  piston  for  the 
above  engine?  C.  D.  A. 

[The  exhaust  port  should  be  about  seven- 
eighths  of  an  inch  wide  in  the  direction  of 
piston  travel,  and  the  effective  length  2j4 
inches.  The  inlet  port  of  the  cylinder 
should  be  about  five-eighths  of  an  inch 
wide  and  2^4  inches  long.  The  inlet  port 
to  the  crank  chamber  should  be  about  ij^ 
inches  wide  and  i^  inches  long.  It  is  not 
claimed  that  these  are  the  best  possible 
proportions,  but  they  will  give  a  workable 
engine.  For  a  two  port  engine  the  dimen- 
sions of  the  inlet  and  exhaust  ports  could 
be  somewhat  reduced,  as  it  would  not  be 
possible  to  run  the  engine  at  high  speed. 
The  compression  space  might  be  made  about 
if4  inches  in  length. — Ed.] 


Ignition  Query. 

Editor  Horseless  Age: 

I  have  removed  a  two  cylinder  engine 
from  my  last  year's  car  and  installed  a  four 
cylinder  high  speed  motor.  I  have  two 
four  volt  storage  batteries  and  find  that  I 
do  not  get  as  snappy  a  running  engine,  nor 
the  power,  when  using  one  of  these  bat- 
teries that  I  do  when  I  use  a  six  volt  stor- 
age battery  loaned  me  by  a  friend.  I  do 
not  wish  to  throw  away  my  investment  in 
these  batteries,  and  it  has  been  suggested 
that  I  could  wire  one  of  these  up  in  con- 
nection with  two  dry  cells,  in  that  way 
obtaining  six  volts.  May  I  ask  your  sub- 
scribers whether  they  have  ever  tried  this 
and  what  results  I  might  expect?  Would 
the  dry  cells  retain  their  efficiency  as  long 
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as   the  storage   battery,  and  voq14 
have  a  bad  effect  on  the  other?       «. 
[We  believe  that  it  would  be  botkoi 
to  have  storage  cells  and  dry  c^  si 
for  the  reason  that  they  would  pit  (4 
different  times,   and  you  wooki  te 
be   bothered  just  twice  as  often  as 
failing  current     You  might  gettioi^ 
tional  storage  cells   of  the  saoK  sue 
make  as  your  present  ones,  asd  ci 
them  in  series  one  with  each  fonrw^u 
tery.     You  would  then  have  two  *a  1 
batteries  at  comparatively  sli^t  ts^m 
Ed.] 


The  Status  of  the  A.  ^  .i 

Editor  Horseless  Age: 

The  article  in  your  issue  of  Mtaii 
entitled  "Disintegration  of  Ac  K  h.  | 
shows   so   plainly   your   ignorana  si 
position  that  I  am   only  too  gUd  tr  1 
the  opportunity  of  writing  you  for  rx 
instruction  and  our  good. 

The  action  of  the  Philadelitha  ui 
withdrawing  to  join  another  dd>  a 
formation  of  a  Pennsylvania  Sats  k 
ciation  is  due  almost  entirely  to  ii 
that  they  were  and  are  igDonnt  (? 
work  there  through  inattcndoo  sai  I 
terestedness.  Their  represcntamt  «i 
board  of  governors  failed  to  acea^ 
meetings,  and  our  repeated  in\iQa^ 
letter  received  no  response.  Tlictiiii 
up  the  lines  of  work  for  a  State 
tion  which  we  started  some  tuae 
some  of  the  more  active  clubs  ir.  tk; 
lean  toward  the  A.  A.  A.  orgaaiza^a 
sooner  or  later  we  think  we  w; 
Pennsylvania  what  we  have  alrtad? 
plished  in  Massachusetts,  New  Y-i. 
Jersey,  Illinois  and  Ohio,  in  cadi  H 
States  associations  have  been  iorac^ 
our  body. 

So  much  for  that,  and  now  a  it* 
regarding   our   work    and   poscx 
speak  of  our  control  of  racing  a*  '^ 
virtue.     This  is  only  a   small  per  * 
work;   but  on   reflection  yoa  0: 
cannot    fail    to    realize    what  tit'  << 
control  means  for  this  brancb  of  it{ 

Our   touring    informatioD  for  * 
maps,    routes,    our    relations  ws:  « 
clubs  for  the  benefit  of  our  mc»''"' 
ing  abroad,  all  make   pracdcall!  '•  - 
valuable    part   of    our    work    (V  \ 
roads"  department  is  constantly  ir  \ 
many  of  our  clubs  offer  rcdproci  r^ 
to  members  of  other  affiliated  ci^ 

Our  legislative  support  of  Saa  < 
tions  in  their  work,  and  sometitt"^ 
rect  efforts,  have  prcrvcn  of  r^x  | 
and  always  more  or  less  SQCce«i 
department  enables  a  conctrttJ  is- ' 
bined  effort  in  one  directioo  sfi  * 
object,  which  was  impossible  »^  ' 
clubs  were  working,  but  seWocs  :rf 
There  is  not  a  brand)  of  the  3^'< 
docs  not  have  our  honest  stipp-'*  ^ 
best  interests  of  all  autoroofc^^* 
is  no  money  in  it  for  anviio*!^  '" 
are  no  paid  officers  outside  of  tK  ^  ^ 


ApriJ    II,    1906. 


THE  HORSELESS   AGE. 


551 


and  his  assistants,  and  our  average  in- 
come of  about  50  cents  per  annum  per 
member  is  very  small  compared  with  our 
expenditures,  and  a  small  additional  in- 
come from  the  racing  department  is  always 
acceptable  and  useful. 

If  any  of  our  members  or  others  care  to 
take  the  trouble  to  find  what  they  are  re- 
ceiving for  a  membership  in  our  associa- 
tion, they  may  inquire  of  any  of  the  active 
[Jtibs  or  its  officers,  and  be  very  easily 
inswered;  but  the  trouble  is  that  even  a 
[ttper  like  yours  has  not  taken  this  trouble 
i>efore  putting  in  print  the  article  men- 
tioned, which  comes  at  a  time  when  this 
association  was  never  more  prosperous  or 
n  a  more  active  and  growing  condition. 

I   wish    you   would    follow    this    matter 
dosely,  and  will  be  glad  to  have  you  call 
30  me  at  any  time,  when  any  information 
foa  might  request  will  be  forthcoming. 
Geo.  E.  Farrington,  Treasurer. 


••The  Views  of  a  Kicker." 

Editer  Horseless  Age: 

Referring  to  the  discussion  which  has 
)cen  started  in  your  columns,  I  admit  that 
be  steam  car  is  a  very  attractive  propo- 
Btion  and  will  give  good  service  to  run 
iboiit,  near  home,  but  when  it  comes  to 
kwig  runs,  economy  of  upkeep  and  main- 
tenance the  gasoline  car  can  more  than 
foubly  discount  the  steam.  As  a  garage 
man  of  wide  road  experiences,  I  know 
the  steam  car  costs  vastly  more  for  re- 
^cement  and  maintenance  than  the  gas- 
oline car. 

The  steam  car  motor  lacks  many  of  the 
requirements  of  an  ideal  motor.  It  requires 
I  boiler  or  generator  to  produce  the  steam 
ind  a  constant  source  of  heat  to  accom- 
^sh  this  effect.  The  consequence  is  that  a 
large  percentage  of  the  heat  units  employed 
ire  actually  wasted,  even  in  the  best  de- 
Rgned  engines.  The  result  is  inevitable, 
kcause  the  fuel  for  combustion,  the  fluid 
to  be  vaporized  by  heat  and  the  engine  to 
be  driven  by  the  expansive  energy  are  all 
separate  and  distinct  elements,  requiring 
elaborate  devices  to  secure  the  end  of  co- 
cjperation  as  a  practical  working  unity.  If 
the  expansive  energy  can  be  derived  di- 
rectly from  the  fuel  and  the  ignition  effect- 
ed by  an  intermittent  source  of  heat  it  is 
obvious  that  the  machine  is  simplified  and 
the  total  economy  increased.  On  the  whole 
fts  disadvantages  are  numerous  and  render 
It  a  poor  substitute  for  the  modem  gas 
engine.  Its  open  flame  burning  near  the 
gasoline,  its  stored  pressure,  the  consid- 
erable heat  in  hot  weather,  its  10,000  parts 
liable  to  get  out  of  order,  make  it  quite 
ihc  inferior  of  the  gasoline  car. 

As  to  the  oil  cooled  cars,  I  admit  that 
they  are  mostly  well  built  and  give  fairly 
jood  service  as  runabouts,  for  short  runs 
or  on  fine,  level  roads;  but  I  have  seen 
them  fall  down  badly  in  regions  of  hard 
roads  and  hills  of  10  to  20  per  cent,  for 
a  hundred  miles.  I  have  in  such  sections 
found  them  laying  up  all  along  the  road 
to  cool  off. 


Yet  withal  some  of  the  oil  cooled  cars  are 
good.  But  my  contention  is  that  the  car 
of  cars  is  the  car  that  will  do  good,  faith- 
ful work  all  the  time  under  the  very  hard- 
est conditions.  Now,  any  motorist  of  wide 
experience  knows  that  the  only  car  that 
stands  the  hardest  work  is  a  standard  high 
grade,  well  built,  water  cooled  gasoline 
car. 

I  am  not  knocking  steam  cars  nor  oil 
cooled  cars,  but  merely  name  them  in  com- 
parison to  show  thereby  which  is  the  best 
universally  for  universal  purposes  equal  to 
the  hardest  kind  of  tests. 

Kicker. 

[While  we  have  allowed  the  term  "oil 
cooled  cars"  to  stand  in  the  above  com- 
munication, we  wish  to  say  that  we  con- 
sider it  misleading.  It  is  admitted  that 
the  average  air  cooled  engine  requires  more 
cylinder  oil  than  the  average  equivalent 
water  cooled  engine;  but  the  difference  is 
not  great,  and  we  know  of  cases  where 
water  cooled  motors  with  poor  lubricating 
systems  consiuned  much  more  oil  than  air 
cooled  motors  of  the  same  power.  Those 
who  are  interested  may  find  actual  data  on 
oil  consumption  in  our  Doctors*  Number 
and  several  other  issues. — Ed.] 


In  Support  of  "Kicker." 

Editor  Horseless  Age: 

I  have  read  with  interest  the  article  by 
"Kicker"  and  the  replies  thereto,  all  of 
which,  with  the  exception  of  one,  have  been 
adverse  to  "Kicker."  Those  who  replied 
tried  to  point  out  that  "Kicker"  was  a 
crank,  probably  because  he  wrote  some- 
thing that  belittled  the  judgment  shown  in 
the  purchase  of  their  car. 

The  facts  that  stand  out  vividly  before 
us  are,  that  where  one  man  will  buy  a 
steam  car  and  become  so  satisfied  with  it 
that  he  will  purchase  the  next  season's 
model  of  the  same  or  some  other  make  of 
steam  car,  until  he  has  purchased  two, 
three  or  four  steam  cars,  there  are,  on  the 
other  hand,  several  hundred  men  who  have 
followed  up  the  purchase  of  one  gasoline 
car  with  another  without  even  considering 
the  steam  proposition.  Thousands  of  intel- 
ligent men  have,  like  myself,  started  with 
the  steam  car,  because  the  gasoline  motor 
was  a  newer  power,  and  they  thought  that 
what  they  knew  of  steam  would  aid  them 
in  keeping  out  of  trouble,  but  after  several 
experiences  of  stopping  and  wiping  the 
sweat  out  of  our  eyes  to  see  a  gasoline  car 
go  whizzing  by,  while  we  were  making  re- 
pairs by  the  roadside,  we  woke  up  to  the 
fact  that  there  were  other  cars  besides  the 
steamer,  and  after  purchasing  a  gasoline  rig 
nothing  could  ever  persuade  us  to  again 
invest  in  a  steam  car. 

A  steam  car  has  so  many  other  faults  be- 
sides those  mentioned  by  "Kicker"  that  the 
writer  really  believes  that  he  truly  ex- 
pressed the  situation  when  he  said  it  was 
"the  freakiest  of  all  freaks";  for,  in  addi- 
tion to  the  faults  that  he  mentions,  the 
steam  car  must  carry  more  gasoline  and 
three  to  ten  times  as  much  water;  if  up  to 


date,  it  must  have  more  radiating  surface  to 
cause  condensation;  it  must  have  a  change 
speed  gear,  or  the  driver  must  perform  la- 
borious work  on  hills,  using  the  hand  pump ; 
it  must  have  several  times  as  much  piping, 
with  the  resulting  plurality  of  joints  and 
couplings,  and  the  majority  of  these  joints, 
couplings,  valves  and  stuffing  boxes  are  un- 
der a  pressure  of  several  hundred  poimds, 
which  will  cause  them  to  leak  and  give 
trouble ;  then  there  are  the  valves,  with  their 
packing  to  shrink  with  the  changes  from 
hot  to  cold,  that  must  have  constant  atten- 
tion; there  arc  the  fire  box,  the  pilot  light, 
the  steam  pressure  fire  regulator  and  the 
boiler  itself  to  burn  out,  block  up,  get  out  of 
adjustment,  wear  out  and  otherwise  cause 
trouble;  it  has  more  weight  per  horse 
power,  and  without  a  condensing  plant 
there  are  the  visible  exhaust  steam,  odors 
and  heat.  As  the  non-freezing  compounds 
cannot  be  used,  there  is  the  liability  to 
freeze  in  winter,  so  that  here  in  our  severe 
climate  we  seldom  see  a  steam  car  running 
in  very  cold  weather,  while  most  every  re- 
pair shop  exhibits  them  with  burst  pipes 
in  the  spring,  just  from  standing  over  win- 
ter. It  does  take  more  fuel  than  a  properly 
adjusted  gasoline  motor,  regardless  of  any 
comparison  on  the  basis  of  two  or  three 
nms  that  may  have  been  made  between  a 
steam  and  gasoline  car.  We  have  com- 
pletely eliminated  the  possibility  of  an  ex- 
plosion in  tubular  boilers,  the  trouble  of 
keeping  up  steam  in  very  windy  weather, 
and  of  lime  accvunulating,  requiring  that  all 
of  the  small  pipes  be  taken  apart  and 
cleaned  about  every  so  often. 

"Kicker"  made  a  wild  statement  when  he 
said  that  it  was  so  easy  to  make  a  perfect 
car,  but  I  think  that  he  meant  to  say  "wholly 
practical,"  and  such  a  statement  is  justified 
by  gasoline  cars  of  the  four  cylinder  type 
with  the  motor  in  front  under  the  hood, 
with  an  internal  expanding  or  multiple  disc 
clutch,  sliding  gear  transmission,  shaft  or 
double  chain  drive,  water  cooled,  force  feed 
oiling,  gravity  gasoline  feed,  storage  bat- 
teries or  one  storage  and  a  set  of  dry  bat- 
teries, jump  spark  ignition  and  an  up  to 
date  carburetor,  all  made  from  the  best  ma- 
terials. 

The  type  of  transmission  that  gives  direct 
drive  on  high  speed  without  a  gear  in  mesh 
is  better,  especially  when  the  four  speed 
selective  type  is  employed,  for  with  this  ar- 
rangement of  the  gears  we  can  pass  from 
low  speed  to  high  without  passing  through 
the  intermediate  gearing,  saving  wear  and 
annoyance  as  well  as  delay  in  making  shifts. 

I  have  eliminated  the  governor,  the  mag- 
neto, the  dynamo,  the  make  and  break  ig- 
niter and  other  useless  moving  parts  that 
wear  out  and  cause  trouble,  that  run  dry 
for  want  of  oil,  that  get  out  of  adjustment 
or  otherwise  fail  to  perform  their  work  and 
cause  annoyance,  for  any  part  that  moves 
or  revolves  does  and  will  wear  out  and  give 
trouble. 

In  the  above  I  have  more  particularly  en- 
deavored to  answer  H.  W.  Beach,  although 
it  also  covers  a  great  portion  of  the  remarks 
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of  H.  R.  Stickney.  This  last  named  gentie- 
man  also  defends  the  air  cooled  motor,  and 
the  planetary  transmission  as  applied  to 
good  (large)  cars  other  than  runabouts.  I 
think  that  if  anyone  was  to  buy  a  car  of  the 
touring  tj-pe  and  follow  Mr.  Stickney's  idea 
he  would  get  stuck  in  good  style.  First, 
because  the  proper  amount  of  radiating  sur- 
face cannot  be  attached  directly  to  the  cylin- 
der. When  water  is  in  contact  with  iron, 
the  iron  cannot  become  as  hot  as  when 
such  water  is  absent,  even  without  circulat- 
ing the  water  at  all,  as  is  proven  by  the 
fact  that  it  is  absolutely  impossible  to  heat  a 
kettle  red  hot  with  water  in  it,  but  if  we 
allow  the  kettle  to  boil  dry  it  will  become 
red  hot  very  quickly.  It  is  also  a  fact,  as 
every  housewife  knows,  that  when  iron  has 
become  once  burnt,  it  will  bum  very  much 
quicker  the  second  time,  and  is  practically 
ruined  for  further  use,  as  extreme  care 
must  be  taken  not  to  scorch  it  on  further 
use.  Just  so  with  the  air  cooled  motor 
after  it  has  been  once  overheated ;  we  must 
feed  an  excess  of  oil,  or  that  which  is  fur- 
nished will  burn  and  fail  to  lubricate. 

In  offering  a  second  hand  air  cooled  auto- 
mobile for  sale  the  statement  is  generally 
made  that  it  has  very  recently  been  equipped 
with  new  cylinders,  but  who  ever  heard  of 
this  remark  in  connection  with  the  sale  of 
a  second  hand  water  cooled  car?  The  rea- 
son why  the  cylinders  are  renewed  instead 
of  rebored,  as  are  those  of  a  water  cooled 
motor,  is  easily  explained.  They  cannot  be 
rebored,  because  the  cylinder  walls  are  cast 
as  thin  as  possible,  to  aid  radiation,  and 
also  because  running  the  car  over  bad, 
heavy  roads  on  the  low  gear  with  high  en- 
gine speeds  for  long  periods  so  overheated 
the  cylinder  walls  as  to  cause  the  cylinder 
to  warp  and  become  leaky  around  the  pis- 
ton. Reboring  of  the  cylinder  is  imprac- 
tical both  because  of  its  being  too  thin  and 
because  the  overheating  of  the  cast  iron 
hardens  it  in  spots,  and  the  hard  spots 
throw  the  tool  out  causing  the  tooled  sur- 
face to  be  uneven.  This  statement  is  backed 
up  by  the  fact  that  stove  plate  and  other 
cast  iron  that  has  been  subjected  to  raw  fire 
is  never  used  in  castings  that  are  to  be 
tooled,  but  rather  for  such  things  as  sash 
weights  and  other  purposes  where  tooling 
is  not  necessary. 

Also,  a  hot  cylinder  cannot  produce  the 
same  amount  of  power  from  the  same  quan- 
ttiy  of  gasoline^  and  it  uses  more  cylinder 
oil,  which  makes  the  air  cooled  motor  more 
expensive  to  operate.  The  surplus  of  oil  is 
most  liable  to  foul  the  plugs,  to  say  nothing 
of  the  disagreeable  smoke  and  odor  sent 
out  of  the  exhaust. 

As  with  the  steam  car.  were  we  to  discuss 
all  the  defects  of  the  air  cooled  engine  it 
would  he  necessary  to  publish  a  book  on 
the  subject;  so  we  will  take  up  the  subject 
of  "the  fool  planetary  transmission."  It 
will  be  apparent  to  anyone  of  a  mechanical 
mind  that  this  gear  is  permissible  only  in 
small  runabouts,  and  there  only  for  the 
ake  of  economy  in  first  cost,  ease  of  oper- 
tion.  and  the  fact  that  it  can  sometimes 
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be  more  advantageously  placed  and  oper- 
ated. 

Among  the  many  defects  of  the  planetary 
transmission  I  will  mention  the  multiplicity 
of  gears,  bearings  and  moving  parts,  all  of 
which  are  subject  to  friction,  which  means 
wear,  and  unless  they  are  properly  oiled 
(which  is  rather  difficult  in  this  transmis- 
sion) we  will  have  hot  bearings  and  worn 
bushings,  gears,  studs  and  gear  casing,  and 
when  properly  oiled  the  natural  wear  causes 
the  bearings  to  become  loose,  and  they  rat- 
tle, with  the  result  that  this  form  of  trans- 
mission consumes  more  power  than  does 
the  sliding  gear,  and,  as  stated  by  "Kicker," 
it  is  not  mechanical. 

The  writer  had  occasion  to  prove  this  to 
his  full  satisfaction  during  the  construction 
of  a  coating  machine,  where  it  was  neces- 
sary to  increase  the  speed  of  a  flywheel  run- 
ning free  on  the  driven  shaft  exactly  as  the 
sprocket  runs  on  the  crank  shaft  in  a  plan- 
etary transmission.  I  purchased  one  and 
attached  it  to  the  machine,  reversing  its 
direction  so  is  to  increase  the  speed  of  the 
flywheel,  instead  of  reducing  it,  as  prac- 
ticed in  the  auto.  I  applied  a  10x4  inch  face 
pulley,  instead  of  the  sprocket,  to  which 
pulley  was  applied  a  4  inch  belt  from  the  line 
shaft,  and,  much  to  my  surprise,  this  belt 
would  not  drive  the  machine  when  it  was 
running  idle,  so  as  to  turn  the  flywheel  up 
to  the  desired  speed  of  700  r.  p.  m.  By  re- 
moving the  transmission  and  placing  a  pul- 
ley on  the  flywheel  and  bringing  down  a  2 
inch  belt  direct  from  the  main  shaft,  no 
trouble  was  ever  experienced,  even  when 
the  machine  was  doing  its  full  work.  This 
showed  me  that  the  transmission  was  con- 
suming several  times  the  power  necessary 
to  do  the  work. 

In  the  planetary  transmission  we  must 
also  contend  with  the  extra  friction  due  to 
the  reverse  being  in  motion  while  on  low 
gear  or  the  low  gear  being  in  operation 
while  on  reverse,  or  both  low  and  reverse 
being  in  motion  while  the  car  is  standing 
still  with  the  engine  running,  all  of  which 
is  wearing  these  parts  out  and  causes  them 
to  rattle,  and  the  case  to  become  loose, 
when  it  will  throw  the  oil  out,  with  the 
result  of  extra  wear  on  the  parts  for  want 
of  oil  and  the  nuisance  of  having  oil  thrown 
over  everything  inside  of  the  car.  With 
all  their  loss  of  power,  the  waste  of  lubri- 
cating oil  and  the  renewal  and  repair  of 
parts  these  gears  are  expensive,  as  well  as 
being  unmechanical. 

These  gentlemen  go  on  to  say  that  they 
have  had  many  pleasant  hours  riding  in 
their  steam  cars,  that  the  steamer  possessed 
many  commendable  features,  that  there  is 
good  reason  for  its  existence,  and  that  it  is 
not  yet  time  for  it  to  get  off  the  face  of 
the  earth.  With  all  this  I  agree.  I  also 
agree  with  the  statement  that  there  is  not 
as  yet  a  perfect  automobile,  but  I  do  con- 
tend that  the  four  cylinder  gasoline  rig, 
such  as  I  have  described,  is  more  perfect 
than  any  steam  rig  today  in  operation. 
Still,  when  the  newness  of  the  automobile 
industry  is  considered,  I  think  that  any  firm 
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putting  on  the  market  cither  a  steafftr.i 
trie  or  gasoline  car  that  will  give  fi: 
faction  is  entitled  to  a  great  deal  oii 
and  it  must  be  conceded  by  all  that: 
by  eliminating  the  bad  from  the  fjoi 
by  adding  that  which  was  good  w«  ^ 
day  blessed  with  an  automobile  '^ 
give  anyone  but  a  crank  fair  satai; 
I  also  appreciate  that  price  govemi  ^^ 
to  a  certain  extent,  so  a  car  offered  it.- 
cannot  be  as  perfect  as  one  costiai 
$3,000  to  $5,000. 

As  to  the  letter  signed  "Amateur.' 
only  say  that  he  talks  like  a  noncca 
arguments  are  simply  unworthy  cl  • 
He  states  that  the  time  of  starting  2  ja 
is  offset  by  the  time  for  adjusting  tk 
carburetor  and  other  parts  of  a  gzs 
just  as  though  there  was  never  arrt^ 
do  to  the  steamer  but  to  get  up  stcw^ 
sit  in  the  seat  and  guide  it  Is  it  docs 
that  some  part  of  the  steam  car  !cr> 
as  much  or  more  adjusting?  THs  pr 
comes  under  the  head  of  comjanry 
pairs  and  adjustments  required  by  th« 
cars,  in  which  respect.  I  think,  the 
car  owners  are  willing  to  keep  53«; 
they  wish  to  start  a  comparison  of  tii 
ture,  I  can  only  say  that  in  the  opcirrt 
my  40  horse  power  the  entire  Boe 
in  making  adjustments  was  not  sr  < 
ten  hours  during  the  season,  and  the : 
spent  before  starting  and  on  the  na. 
not  more  than  one  hour,  all  toW;  it 
buretor  was  not  adjusted  more  th^ 
times,  while  the  coil  never  needed  Ibt 
est  attention.  The  most  serious  tn&'.i 
in  the  automatic  intake  valves,  wtj: 
most  of  the  time  above  referred  u 
was  my  first  experience  with  this  ^ 
intake  valves,  and  it  will  be  ror  Us» 
will  never  purchase  another  car  < 
with  them. 

"Amateur'*  also  refers  to  the  ir 
auto  as  being  all  right  simply 
has  seen  one  or  two  in  operatic 
though  one  or  two  warm  days  taa^  t 
mer,  and  the  planetary  transmisscc  t 
fectly  satisfactory  simply  because  he  s 
ating  a  car  so  equipped  and  it  {t^ 
satisfaction.  Why  does  he  not  t£ 
mechanical  terms  his  reason  for 
is  mechanical  and  as  perfect  as  he  i 
to  be? 

I  have  operated  a  steam  car  and  f  < 
oline  cars,   three   equipped   with  p 
and  the  other  with  a  sliding  gear  tr 
sion,  and  as  I  have  posted  myselii 
aid  of  several  books    written  hr  7 
authorities  and  take  regularly  tsxt 
tions  devoted  to  the  automobOt  x.- 
conceited  enough  to  think  that  I 
a  little  about  an  automobile  as4  « 
C  J.  Po* 

[We  would  point  out  that  our  cp-:^ 
ent's  efficiency  test  of  the  plaaetv*! 
valueless,  as  he  drove  it«  or  tried  1  * 
the  reverse  way.    If  he  sboold  ri  • 
a  worm  and  wheel  by  applying  pcv^ 
wheel  he  would  reach  a  simiir 
regarding  this  device,    and  tk 
similar. — Ed.] 
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Supervisors'  Good  Roads 
Convention. 

Albany. — The  seventh  annual  convention 
f  the  New  Y6rk  State  Supervisors  in  the 
iterest  of  good  roads  opened  in  the  com- 
lon  council  chamber  of  the  City  Hall 
.pril  3.  The  session  was  principally  occu- 
led  with  the  address  of  State  Engineer 
'an  Alst>Tie,  who  said  in  part: 

One  of  the^  principal  reasons  why  our  roads  have 
rt  bem  b«rtter  cared  for  in  the  past  is  that  their 
[tire  cost  was  placed  on  the  people  living  outside 
le  cities  and  incorporated  villages,  comprising 
IS  than  20  per  cent,  of  the  people,  and  less  than 
>  per  cent,  of  the  property  of  the  State.  The 
aprovemcnt  of  these  wagon  roads,  which  consti- 
lU  a  Tcry  important  and  essential  part  of  the 
assportation  system  of  the  State,  is  now  recciv- 
if  the  attention  of  the  people  to  a  greater  de- 
rcf  than  ever  before  in  our  history.  In  1898, 
lUowing  the  example  set  by  all  European  coun* 
ic5  having  good  roads,  and  by  New  Jersey  in 
I91,  Massachusetts  in  1893  and  Connecticut  in 
99s,  there  was  inaugurated  a  new  departure  in 
»d  building  in  New  YoHc  States  namely,  that  of 
tate  aid  in  road  construction  and  maintenance, 
n»  bringing  to  the  assistance  of  poorer  rural 
KiQti^  and  towns  the  great  wealth  located  within 
ic  cities  and  villages  of  the  State. 
Ooe  of  the  most  serious  defects  in  the  present 
[igbie<  Arm  strong  law  is  the  lack  of  satisfactory 
raviaion  for  maintaining  these  roads  after  they 
re  built,  ^ipedally  during  the  first  two  or  three 
ears  after  their  completion.  It  is  not  only  neceS' 
ary  to  make  the  roads  good;  they  mttst  be  kept 
wi.  The  roads  have  a  much  greater  traffic  to 
■rry  after  they  arc  improved  as  they  usually  at- 
ract  a  large  amount  of  traffic  from  adjacent  and 
•rallel  unimproved  roads,  and  are  used  more  for 
texsare  driving,  automobiling  and  other  classes 
f  vehicular  traffic.  The  hammering  of  horses' 
eet,  especially  when  they  are  sharp  shod  during 
rinter  and  spring,  and  the  pounding  of  the 
rheels,  especially  those  having  narrow  tires,  tend 
0  kw^n,  wear  out  and  form  ruts  in  the  stone 
WEpofing  the  macadam  surface.  This  surface  is 
J»  more  or  less  injured  by  the  heavy  automo- 
idcs  going  at  high  speeds. 

.\ttcr  explaining  the  imperative  necessity 
yi  providing  sufficient  funds  for  mainte- 
lance,  he  recommended  that  the  new  State 
>Tisons  be  located  at  such  places  as  will  en- 
ible  convicts  to  be  employed  producing 
Tushed  stone.  He  also  advocated  planting 
ihade  trees  along  macadam  roads,  as  in 
Connecticut  and  Massachusetts.  He  then 
Epoke  of  roads  improved  under  the  "money 
jystcm"  as  follows: 

The  proper  maintenance  of  the  66,000  miles  of 
iirt  roads,  which  it  is  not  expected  to  permanently 
reprove  under  the  Higbie-Armstrong  law,  con- 
inucs  to  and  will  ever  be  the  most  important  high- 
way problem  for  the  people  of  the  State.  Nearly 
15.000,000  in  cash  and  labor  are  annually  ex- 
fiended  on  these  roads  and  bridges  by  the  high- 
'ij  commissioners   of   the   various   towns    in    the 

It  is  of  the  utmost  importance  that  the  millions 
sf  dollars  annually  expended  by  the  highway  com- 
BUffioners  in  the  maintenance  of  these  dirt  roads 
br  spent  with  the  greatest  possible  degree  of  ef- 
ficiency and  skill.  The  reports  and  accounts  of 
tKe  highway  commissioners  should  be  kept  in  the 
BnantT  required  by  law,  and  also  in  such  a  man- 


ner as  to  permit  any  citizen  to  easily  ascertain 
just  how  the  money  of  his  town  is  expended  each 
year,  and  also  in  uniform  manner  in  order  to  per- 
mit a  comparison  to  be  made  between  the  different 
towns. 

The  number  of  towns  that  have  adopted  the 
money  system  of  maintenance  continues  to  in- 
crease. In  1899  only  forty-three  towns  in  eight 
counties  had  adopted  the  money  system,  requiring 
about  $34,000  of  State  aid.  In  1906  the  number 
of  towns  had  increased  to  about  468,  located  in 
fifty-four  counties  and  requiring  about  $600,000 
from  the  State  for  its  share  of  the  cost  of  main- 
tenance. 

Thirteen  counties  in  the  State  have  now  ap- 
pointed county  engineers  or  superintendents  of 
hi^ways.  The  authority  of  these  county  engi- 
neers and  superintendents  over  the  highway  com- 
miaskmers  sbonld  b«  tacreaatd  to  a  sufficient  de- 
gree to  permit  their  wishes  and  order*  wiA  refer- 
ence to  the  maintenance  of  the  roads  repaired  un- 
der the  money  system  to  be  carried  out  by  the 
highway  commissioners.  Unless  this  is  done  they 
cannot  be  held  responsible  for  the  methods  under 
which  this  money  is  expended.  The  highway 
commissioners  are  usually  changed  very  fre- 
quently and  scarcely  have  an  opportunity  to  be- 
come familiar  with  the  condition  of  the  roads  un- 
der their  charge  before  a  new  official  is  seelcted. 
The  county  engineers  or  superintendents  are  likely 
to  hold  office  continuously  if  their  services  are 
satisfactory,  and  their  familiarity  and  experience 
with  the  conditions  prevailing  on  each  road  in  the 
county  should  be  of  great  assistance  in  keeping 
these  roads  in  a  proper  condition  with  the  least 
expenditure  of  money. 

E.  A.  Merritt  was  elected  chairman  of 
the  convention  and  G.  A.  Butterfield  secre- 
tary. At  the  session  Wednesday  resolutions 
were  passed  indorsing  the  Higbie-Arm- 
strong good  roads  bill  and  the  West  town 
road  improvement  bill. 


For  Punishment  of  Reckless 
Drivers. 

New  York  City. — ^The  action  of  the  New 
York  State  Automobile  Association  in  en- 
dorsing the  plan  for  a  bureau  of  complaints 
in  each  club,  as  outlined  by  Charles  T. 
Terry,  of  the  A.  C.  A.,  at  the  annual  din- 
ner of  the  Syracuse  A.  C.  last  winter,  has 
brought  this  important  matter  again  to  the 
attention  of  the  automobile  world.  It  has 
been  embodied  in  a  circular  and  sent  to  the 
seventeen  clubs  in  the  State,  which  have  a 
total  membership  of  2,365,  of  whom  850 
are  members  of  the  A.  C.  A.,  200  of  the 
Long  Island  A.  C.  and  577  of  the  Buffalo 
A.  C.  It  can  readily  be  seen  that  the  adop- 
tion of  this  plan  would  act  as  a  deterrent 
to  reckless  drivers.  It  is  in  full  as  fol- 
lows: 

First — To  have  the  club  adopt  as  a  part  of  its 
bylaws  or  constitution  a  provision  for  a  com- 
plaint or  grievance  committee  or  bureau,  to  con- 
sist of  from  five  to  ten  members.  This  commit- 
tee should  perform  the  duty  of  considering  any 
complaints  of  injury  by  automobilists,  whether 
members  of  the  club  or  not,  and  any  complaint 
of  reckless  driving  or  other  violations  of  the  law, 
and  hearing  such  proofs  as  any  complainant  has 
to  offer.  If  the  offense  were  committed  by  a  mem- 
ber of  the  club  he  should  be  examined  by  the  com- 
mittee, the  charge  read  to  him  and  his  statement 
taken.  If  he  pleads  guilty,  or  if,  upon  investi- 
gation, the  committee  finds  him  guilty,  he  should 
be  punished  by  the  club  by  the  imposition  of  a 
fine,  graded,  say,  from  $5  to  $20.  If  the  of- 
fense were  flagrant  and  willful  or  grossly  negli- 
gent, or  if  it  were  a  second  offense,  he  should, 
in  addition  to  the  fine,  be  suspended  for  a  proper 


period,  proportionate  to  the  offense:  for  inex- 
cusable offenses  or  third  offenses  he  should  be 
expelled. 

Second — In  the  case  of  complaint  against  those 
not  members  of  the  club,  the  statement  of  the  com- 
plainant should  be  heard  by  the  committee,  to- 
gether with  the  statements  of  any  witnesses  who 
may  corroborate  such  complaint.  If  it  appears  to 
the  committee  that  a  good  case  is  made  out  the 
committee  should  invite  the  offender  to  reply  to 
the  charges.  If  he  should  fail  to  reply,  or,  if  upon 
making  his  reply  the  committee  is  not  satisfied 
that  he  has  met  the  charges,  the  committee  or  some 
member  of  the  committee  should  obtain  a  warrant 
and  attend  to  the  arrest  and  prosecution  of  the 
offender,  perhaps  through  the  attorney  for  the 
club. 

Third — In  case  the  complainant  is  able  to  stand 
the  expense  the  committee  should  have  him  deposit 
upon  the  entering  of  the  complaint  a  sum  reason- 
ably sufficient  to  cover  the  expenses,  reimbursing 
him  the  balance,  if  any,  after  the  case  shall  have 
been  finished. 

Fourth — If  the  complainant  in  the  case  of  com- 
plaints against  non-club  members  is  not  able  to 
stand  the  expense  in  whole  or  in  part,  the  bal- 
ance of  the  expense  within  reasonable  bounds 
should  be  paid  by  the  club. 


Motor   Vehicle   Accident   Commis- 
sion. 

Albany. — Assemblyman  Weber  has  in- 
troduced by  request  "an  act  creating  a 
State  motor  vehicle  accident  commission, 
and  defining  its  duties  and  providing  for 
the  recording  of  accidents  by  motor  vehi- 
cles." The  commission  is  to  consist  of 
three  persons,  appointed  by  the  Governor, 
to  hold  office  for  two  years.  It  is  to  serve 
free,  with  the  exception  of  traveling  and 
other  necessary  expenses.  It  is  to  have  a 
secretary,  who  shall  have  the  power  to  is- 
sue subpoenas  for  witnesses,  administer 
oaths,  etc.,  under  the  direction  of  the  com- 
mission. 

The  chief  office  of  the  commission  shall 
be  in  Albany,  with  branch  offices,  if  de- 
sired, at  New  York  city  and  Buffalo.  Meet- 
ings are  to  be  held  three  times  a  year.  All 
examinations  and  investigations  must  be 
held  before  at  least  one  member  of  the 
commission;  and  his  action  must  be  after- 
ward confirmed  by  one  of  his  associates. 
The  commission  is  to  adopt  rules  for  ex- 
amination into  the  causes  of  automobile  ac- 
cidents and  "other  matters  pertaining  there- 
to happening  upon  the  public  highways  and 
streets  of  the  State  of  New  York." 

The  peace  officers  of  the  jurisdiction  in 
which  the  •  accident  happens  or  damage  is 
done  are  to  send  in  a  written  report  of  par- 
•ticulars.  The  commission  is  to  keep  a  book 
in  which  record  of  all  accidents  will  be 
made;  and  this  book  is  to  be  accessible  to 
the  public  at  all  times. 


State  Commission  Not  Wanted  by 
A.  C.  A. 

Albany. — President  Dave  Hennen  Mor- 
ris, of  the  A.  C.  A.,  headed  the  delegation 
who  appeared  before  the  Ways  and  Means 
Committee  of  the  Assembly  last  Wednes- 
day in  opposition  to  the  Stanley  bill  creat- 
ing a  State  automobile  commission.  They 
believed  that  the  measure  would  be  of  no 
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benefit  to  automobilists.  The  UHomraedieu 
bill  imposing  a  tax  on  the  weight  of  auto- 
mobiles,  the  revenue  from  which  will  be 
devoted  to  the  making  of  good  roads,  was 
indorsed  by  the  delegation. 

Assemblyman  A.  £.  Lee  has  abandoned 
his  bill,  which  would  compel  an  automo- 
bile to  slow  down  to  6  miles  an  hour  with- 
in 20  rods  of  an  approaching  horse. 

Assemblyman  James  A.  Francis,  of  New 
York  city,  has  introduced  a  bill  which  gar- 
age owners  hope  will  be  passed.  It  gives 
garage  keepers  an  unrestricted  lien  on  cars 
which  they  have  stored,  repaired  or  other- 
wise cared  for.  The  measure  also  includes 
other  vehicles  stored  or  repaired  in  livery 
stables. 


Sale  Not  Confirmed. 

Detroit.— Judge  Swan,  of  the  United 
States  District  Court,  has  passed  upon  the 
petition  of  the  C.  C.  Wormer  Machinery 
Company,  of  Detroit,  for  permission  to  re- 
move from  the  plant  of  the  bankrupt  Auto 
Brass  and  Aluminum  Company,  of  Flint, 
Mich.,  certain  machinery  which  the  peti- 
tioner sold  to  the  bankrupt  company  on  con- 
tract He  ordered  that  after  the  expiration 
of  twenty  days  the  petitioner  shall  be  per- 
mitted to  take  possession  of  the  machinery, 
unless  in  the  meantime  the  trustee  for  the 
creditors  should  pay  the  petitioner  the  bal- 
ance due  on  the  machinery  amounting  to 
$6,363.  The  sale  of  the  effects  of  the 
plant  to  C.  J.  CHara,  of  Detroit,  on 
March  17,  for  the  sum  of  $4,250,  was  not 
confirmed,  and  a  new  sale  was  ordered  to 
be  held  later. 


To  Amend  the  Sims  Bill. 

Washington,  D.  C. — At  a  meeting  of  the 
Senate  District  Comittee,  held  last  Friday, 
it  was  determined  to  amend  the  Sims  bill 
in  important  particulars,  before  reporting  it 
to  the  Senate.  It  is  proposed  to  raise  the 
limit  of  speed  within  the  fire  limit  of  the 
city  to  12  miles  an  hour,  and  in  the  su- 
burban streets  and  parks  to  15  miles.  The 
House  bill  placed  the  limit  of  speed  at  the 
intersection  of  streets  in  the  crowded  sec- 
tion to  4  miles,  and  the  amended  bill  allows 
8  miles. 

The  cumulative  sentence  for  the  third  of- 
fense of  exceeding  the  speed  limit  is  placed 
at  $50  to  $250  at  the  discretion  of  the  court. 
In  this  form  the  bill  will  be  reported  to  the 
Senate. 


Frelinghuysen  Bill  Passes  House. 

Trenton,  N.  J.,  April  11.— The  Freling- 
huysen automobile  bill  passed  the  House 
late  last  night  in  an  amended  form.  It  will 
now  go  back  to  the  Senate,  where  it  is 
expected  to  pass  today. 

According  to  the  new  amendments  au- 
tomobilists in  case  of  accident  are  required 
to  stop  and  give  the  names  and  addresses 
of  the  male  occupants  of  the  cars.  For  fail- 
ure to  do  so  a  fine  of  $100  or  a  sentence  of 
imprisonment  for  thirty  days  may  be  im- 
posed. 


One  amendment  proposed  by  the  House 
committee  cuts  out  the  establishment  of 
automobile  inspectors,  one  in  each  county, 
which  provision  is  in  the  measure  as  it 
passed  the  Senate.  The  bill  made  it  the 
work  of  these  inspectors  to  obtain  evidence 
of  violation  and  otherwise  assist  in  the  en- 
forcement of  the  act. 

One  of  the  most  important  amendments 
cuts  out  the  provision  for  imprisonment  for 
violations  of  the  speed  limit  clause.  As  it 
passed  the  Senate  the  bill  provides  a  pen- 
alty of  $500  fine  or  imprisonment  in  the 
county  jail  for  sixty  days.  The  House 
amendment  provides  that  the  penalty  shall 
be  a  fine  of  not  less  than  $20  nor  more 
than  $100  for  the  first  offense.  For  the 
second  offense  the  fine  is  to  be  doubled  and 
the  offender's  license  revoked. 

The  fine  of  $500  or  imprisonment  for  six- 
ty days  is  retained  as  the  penalty  for  driv- 
ing a  car  without  license,  displaying  a  fic- 
titious license  number,  or  in  case  an  intox- 
icated person  is  guilty  of  driving  a  car. 

According  to  the  new  amendments  pro- 
posed, the  license  of  any  driver  may  be  re- 
voked at  the  discretion  of  the  commissioner 
of  motor  vehicles.  Provision  is  made  for 
appeal  from  the  findings  of  magistrates  in 
cases  of  alleged  violations.  The  appeal  will 
be  to  the  courts,  and  will  include  a  review 
of  the  case  with  regard  to  the  reasonable- 
ness of  the  penalty  imposed,  as  well  as  to 
the  question  of  the  evidence  of  the  viola- 
tion under  which  conviction  was  found. 


pneumdtic  tire,  which,  the  inventor  dains, 
absorbs  all  vibration. 


The  Baltimore  Show. 

The  first  show  of  the  Baltimore  Dealers* 
Association  closed  Saturday  night,  with  an 
attendance  during  the  eight  days  of  more 
than  35,000  people.  One  hundred  and  twen- 
ty cars  were  exhibited  by  the  twenty  local 
dealers,  and  fifty  sales  were  reported.  The 
exhibition  was  held  in  the  garage  of  the 
Motor  Car  Company.  The  dealers'  asso- 
ciation will  be  made  permanent,  and  it  is 
stated  that  a  larger  show  will  be.  held  next 
year. 

Richard  J.  Keating,  president  of  the  deal- 
ers* association;  James  L.  Gibney,  of  Phil- 
adelphia, and  J.  M.  Stoddard,  of  Wash- 
ington, were  injured  in  a  collision  after  a 
supper  given  by  the  exhibitors  on  Friday 
evening.  Mr.  Keating's  car  skidded  into 
an  electric  light  pole,  and  the  car  of  A. 
Stanley  Zell,  of  the  Motor  Car  Company, 
crashed  into  it  Mr.  Gibney  has  concus- 
sion of  the  brain,  but  the  others  escaped 
with  slight  injuries.  The  police  found  that 
the  speedometer  on  Mr.  Zell's  car  registered 
60  miles  an  hour,  on  which  evidence  he 
was  arrested,  and  the  case  will  come  up 
next  week. 

One  of  the  exhibits  was  a  new  pneu- 
matic hub,  the  invention  of  W.  G.  Ander- 
son, of  White  Marsh,  Md.,  a  wagon  manu- 
facturer. The  wheel  has  a  steel  rim  or  tire 
that  can  be  shod  with  a  solid  rubber  tire, 
if  desired.  The  hub  contains  a  ball  bearing, 
and  has  an  outer  steel  rim,  between  which 
and  the  edge  of  the  bearing  case  is  a  3  inch 


Pennsylvania  Electric  Vehicle 
Company  to  Liquidate. 

Stockholders  of  the  Pennsylvania  Electric 
Vehicle  Company,  of  Philadelphia,  wm 
meet  April  24  to  consider  the  liquidatkia 
of  the  company's  affairs.  It  is  thought  ti« 
preferred  stock  will  yield  a  value  of  about 
$4  a  share.  The  common  stock  is  valueless. 
The  principal  asset  is  the  building  on  NortH 
Broad  street,  which  is  valued  at  over  $175,- 
000.  With  the  exception  of  the  New  Yori? 
branch,  this  is  the  last  of  the  bi^r  electric 
vehicle  transportation  organization,  which 
had  branches  in  all  the  principal  dties. 

^i 

Vanderbilt  Race  October  6. 

At  its  meeting  on  Monday  last  the  rac- 
ing board  of  the  A.  A.  A,  selected  Satur- 
day, October  6,  as  the  date  for  the  Vander- 
bilt Cup  contest  The  elimination  trial  to 
select  the  American  team  for  the  race  will 
be  held  September  22,  and  the  American 
team  will  be  limited  to  25  cars.  The  en- 
trance fee  for  both  foreign  and  Amer- 
ican competitors  is  fixed  at  $1,000— 
double  last  year's  fee.  Qosing  day  for  en- 
tries, both  American  and  foreign,  will  be 
July  I.  The  first  dye  cars  that  finish  in 
the  elimination  trial  will  be  picked  for  the 
American  team.  The  rule  requiring  that 
cars  be  equipped  with  a  differential  gear 
or  an  equivalent  was  abolished.  Nothing 
definite  was  decided  regarding  the  course 
for  the  race. 

The  cup  commission  this  year  will  con- 
sist of  the  A.  A.  A.  Racing  Board  and  rep- 
resentatives of  the  Automobile  Qub  of 
Great  Britain  and  Ireland,  the  Auto- 
mobile Club  of  France,  the  German  Auto- 
mobile Qub  and  the  principal  automobile 
club  of  Italy.  Last  year  the  French  dub 
was  the  only  foreign  organization  repre- 
sented. 


Waste  Gasoline  in  Sewers. 

A  series  of  explosions  last  Friday— the 
fourth  since  the  first  of  the  year— sent  man- 
hole covers  sky  high  along  Eighth.  Ninth 
and  Tenth  avenues,  between  Forty-ninth 
and  Fifty-fifth  streets.  New  York  dty. 
causing  serious  injury  to  a  dozen  persons, 
and  a  property  loss  amoimting  to  se\'cral 
thousand  dollars.  It  is  thought  that  the  ex- 
plosions were  the  result  of  the  practice  of 
proprietors  of  automobile  garages  allowing 
gasoline,  naphtha  and  refuse  oils  from  the 
hundreds  of  machines  that  are  stored  with- 
in  them  to  be  washed  into  the  sewer 
openings. 

Although  the  proprietors  deny  this,  the 
sewer  department  is  mapping  the  automo- 
bile district,  and  charting  every  garage  on 
the  sewers  tributary  to  the  trunk  sewer, 
which  has  an  outlet  at  Fiftieth  street  and 
North  River.  The  department  thinks  that 
waste  gasoline  is  the  only  feasible  theor) 
of  accounting  for  the  explosions  thus  far 
advanced. 
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N.  A.  A.  M.  Will  Not  Recommend 
Rules  for  Glidden  Toar. 

At  the  regular  monthly  meeting  of  the 
executive  committee  of  the  N.  A.  A.  M., 
held  last  Wednesday,  those  present  were: 
S.  T.  Davis,  Jr.,  W.  E.  Metzger,  Windsor 
T.  White.  Charles  Clifton,  S.  D.  Waldon, 
W.  E.  Innis,  C  C  Hildebrand,  M.  J.  Bud- 
loug.  E.  H.  Cutler.  Albert  L.  Pope.  L.  E. 
Kittridge  and  S.  A.  Miles. 

The  contest  committee  reported  that  after 
full  consideration  of  the  rules  of  contests 
held  in  this  and  other  coiuitries,  it  had  be- 
come convinced  of  the  impossibility  of 
making  equitable  rules  to  select  from  cars 
of  every  conceivable  construction,  weight, 
power,  speed,  seating  capacity  and  price,  one 
machine  as  a  winner,  except  in  a  speed  con- 
test It  had  therefore  been  unable  to  make 
any  definite  recommendation  regarding 
rules  for  the  Glidden  tour,  as  requested  by 
the  American  Automobile  Association. 
There  had  been  a  joint  meeting  of  the  com- 
mittees of  the  National  and  American  Au- 
tomobile associations,  but  without  arriving 
at  any  satisfactory  result. 

In  relation  to  contests  generally  the  com- 
mittee recommended  that  the  association 
consider  for  approval  during  1906  only 
such  contests  as  are  conducted  by  the 
American  Automobile  Association. 

In  relation  to  the  show  resolution  adopt- 
ed at  the  March  meeting,  and  which  pro- 
vided that  no  member  of  the  association 
should  take  part  in  local  shows,  it  was  de- 
cided that  branch  houses  shall  be  consid- 
ered in  the  same  light  as  dealers,  so  that  if 
a  branch  house  manager  desires  to  take 
part  in  a  local  show  no  penalty  will  attach 
to  the  manufacturer  he  represents. 


ciatcd  his  son,  John  Palmer,  Jr.  They  will 
handle  the  Panhard,  Daimler,  Swift,  Ar- 
gyle  and  other  French  and  English  cars. 


Toronto  Automobile  Show. 

The  first  automobile  show  ever  held  in 
Canada  was  formally  opened  by  the  Lieu- 
tenant Governor  at  the  Granite  Rink  March 
31  in  the  presence  of  10,000  people.  W.  C. 
niis,  of  the  Automobile  Qub,  delivered  an 
^dress.  in  which  he  spoke  enthusiastically 
of  the  outlook  for  motoring  in  Canada. 

The  weather  was  ideal  throughout  the 
week,  and  it  is  estimated  that  50,000  people 
Wsited  the  show. 

Motoring  has  taken  a  long  stride  forward 
in  Canada  this  year,  the  era  of  inaction 
having  been  passed.  There  was  once  much 
doubt  whether  Canadians  had  money 
enough  to  buy  automobiles,  but  this  seems 
to  be  no  longer  a  question.  American  as 
well  as  European  firms  are  waking  up  to 
the  fact  that  Canadians  have  the  means  and 
will  become  as  enthusiastic  motorists  as 
anyone  else.  One  man  in  Toronto  has 
bought  eight  cars  this  year  at  a  total  cost 
0^  $35,000. 

An  exhibit  of  the  foreign  cars  of  the 
newly  organized  British  and  French  Motor 
Company  is  in  progress  at  the  Mutual  street 
Rink  this  week.  A  temporary  garage  has 
been  fitted  up  in  this  rink  pending  the  erec- 
tion of  a  building.  The  head  of  the  com- 
pany is  John  Palmer,  with  whom  is  asso- 


Five  Municipal  Garages  Proposed. 

Chairman  Davies,  of  the  finance  commit- 
tee of  the  New  York  city  Board  of  Alder- 
men, introduced  a  resolution  last  week 
that  the  board  consider  the  advisability 
of  establishing  municipal  garages  in  each 
of  the  five  boroughs  of  New  York.  He 
thinks  in  this  way  to  overcome  the  objec- 
tions of  the  Mimicipal  Ownership  alder- 
men to  buying  automobiles  for  city  officials. 
These  aldermen  declare  that  the  machines 
are  wanted  by  the  various  commissioners 
for  their  personal  pleasure  and  to  take  their 
families  for  drives  in  the  country.  Police 
Commissioner  Bingham  has  asked  for  three 
automobiles,  Commissioner  Woodbury  for 
two  and  Dock  Commissioner  Bensel  for 
one.  Chairman  Davies  believes  with  mu- 
nicipal garages  in  charge  of  responsible  of- 
ficials that  these  machines  will  be  used  only 
for  public  service. 

The  city  already  owns  fifteen  machines, 
as  follows :  Dock  department,  i ;  police  de- 
partment, I ;  park  department,  3 ;  fire  de- 
partment, 3;  street  cleaning  department,  3; 
water  department,  2;  health  department,  2. 
It  is  thought  that  the  establishment  of  gar- 
ages in  the  different  boroughs  would  thus 
be  an  economy. 


A.  C.  A.  Appropriates  $j,ooo  for  Sign 
Boards. 

The  announcement  was  made  at  the 
monthly  meeting  of  the  A.  C.  A.  directors, 
held  at  the  A.  C  A.  clubrooms  last  Thurs- 
day, that  the  A.  C.  A.  had  appropriated 
$2,000  for  the  erection  of  signs  on  the 
main  highways  leading  from  New  York  to 
Boston  and  Philadelphia.  These  will 
prove  a  much  needed  aid  to  motorists.  The 
lack  of  adequate  sign  boards  was  the  cause 
of  much  delay  to  many  who  drove  their 
cars  from  New  York  to  the  Boston  Show 
last  month. 

Judge  W.  H.  Hotchkiss,  of  the  Buffalo 
A.  C,  has  notified  President  Parson  that 
he  will  not  be  able  to  serve  as  chairman  of 
the  committee  on  highways.  The  Macon 
(Ga.)  A.  C  was  elected  to  membership. 
H.  Bartol  Brazier,  of  the  Philadelphia  A. 
C,  which  has  withdrawn  from  the  A.  A. 
A.,  sent  in  his  resignation  as  a  director, 
but  it  was  not  accepted. 

L.  R.  Speare,  of  the  Bay  State  A.  C, 
presided  at  the  meeting  in  the  absence  of 
President  Parson. 


Automobiles  in  Telephone  Work. 

The  Chicago  Telephone  Company  have 
purchased  five  automobile  delivery  wagons 
for  use  in  delivering  telephone  instruments 
to  all  parts  of  the  city.  They  are  built  with 
a  carrying  capacity  of  1,500  pounds,  at  15 
miles  an  hour.  It  is  expected  that  they  will 
be  placed  in  commission  about  May  i. 

They  have  also  purchased  two  8  ton,  four 


wheel  drive  trucks  for  use  in  their  con- 
struction work,  which  will  be  delivered  the 
middle  of  the  present  month. 

The  company  write  us  that  they  expect, 
from  practical  tests  and  figures,  to  make  a 
considerable  saving  by  the  use  of  motor 
cars  instead  of  horse  vehicles.  A  garage  fully 
equipped  with  tools  for  automobile  repair 
work  will  be  established  in  charge  of  com- 
petent mechanics. 

The  Cimiberland  Telephone  and  Tele- 
graph Company,  of  Nashville,  Tenn.,  in- 
form us  that  the  automobiles  in  their  serv- 
ice are  found  peculiarly  adapted  to  their 
"long  distance"  and  "hurry"  work. 

The  Bell  Telephone  Company,  of  Detroit, 
have  placed  in  service  a  truck  for  distribut- 
ing telephone  wires. 


To  Manufacture  Motor  Trucks. 

The  Southern  Automobile  Company, 
Nashville,  Tenn.,  will  engage  in  the  manu- 
facture of  commercial  automobiles  under 
the  direction  of  J.  H.  Lawrence,  formerly 
professor  of  mechanical  engineering  at 
Vanderbilt  University.  It  is  expected  that 
the  first  cars  will  be  ready  for  delivery 
July  I.  Trucks  will  be  built  especially 
adapted  to  Tennessee  roads. 

They  have  contracted  to  furnish  the  Gulf 
Oil  Refining  Company,  of  Nashville,  with 
a  car  for  delivering  oil  to  their  patrons. 
Professor  Lawrence  claims  to  have  de- 
signed a  car  that  eliminates  any  danger  of 
explosion  by  reason  of  using  a  gasoline 
motor.  ..  r   ' 


The  Auto  Livery  Business. 

Mr.  Harmon,  of  the  Harmon  Auto  Liv- 
ery Company,  Cleveland,  Ohio,  says  there 
is  a  great  future  in  the  auto  livery  business. 
At  the  present  time  he  finds  that  tires  are 
the  greatest  problem.  In  order  to  compete 
with  horse  liveries  patrons  must  be  carried 
over  all  kinds  of  roads  at  all  times.  The 
wear  and  tear  on  tires  is  consequently 
great,  and  the  cost  of  replacing  them  the 
largest  item  in  maintenance.  This  company 
has  operated  two  touring  cars  the  past  year, 
and  will  buy  another  this  spring. 


Runabouts  for  Traveling  Salesmen. 

Grant  Courtwright,  of  the  firm  of  J.  A. 
Sloan  &  Co.,  wholesale  grocers,  Columbia, 
Tenn.,  covers  his  territory  in  a  1906  gas- 
oline runabout.  He  traverses  the  terri- 
tory formerly  given  to  three  men,  and  re- 
cently stated  that  in  a  distance  of  6,000  miles 
the  repair  expense  for  his  car  was  $4.50. 
This  remarkable  item  was  shown  to  a  mem- 
ber of  the  firm  of  Orr,  Mizelle  &  Co., 
wholesale  grocers,  Nashville,  who  imme- 
diately ordered  a  runabout  for  the  use  of 
salesmen.  This  has  proven  so  satisfactory 
that  five  more  are  to  be  purchased. 


The  Boston  fire  department  received  an 
Oldsmobile  runabout  last  week  to  be  used 
at  Station  32. 
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The  Sayres  &  Scovill  Carriage  Company, 
Cincinnati,  have  started  the  manufacture 
of  automobiles. 

The  Morris  Auto  Company,  of  Saginaw, 
Mich.,  has  increased  its  capital  stock  from 
$12,000  to  $25,000. 

The  -Wright  Motor  Works,  Buffalo, 
N.  Y.,  are  about  to  manufacture  gasoline 
motors  for  automobiles. 

The  Qinchcr  Tire  Rubber  Company,  of 
Akron,  Ohio,  has  increased  its  capital  stock 
from  $100,000  to  $200,000. 

The  Buffalo  branch  of  the  Fisk  Tire 
Company  will  move  into  its  new  quarters 
at  718  Main  street  April  15. 

The  Knox  Motor  Truck  Company,  of 
Springfield,  Mass.,  has  opened  a  Boston 
office  at  43  Columbus  avenue. 

It  is  reported  that  the  Lehr  Agricultural 
Company,  Fremont,  Ohio,  will  engage  in 
the  manufacture  of  automobiles. 

The  R.  E.  Hardy  Company,  automobile 
accessories,  have  removed  to  larger  quarters 
at  86  Watts  street.  New  York  city. 

The  Aerocar  Company,  of  Detroit,  have 
built  an  addition  to  their  factory,  affording 
them  4,200  square  feet  of  new  floor  space. 

G.  H.  Van  Ness,  agent  at  Cincinnati, 
Ohio,  for  the  White  cars,  died  on  March  30 
in  that  city.    He  was  forty-four  years  old. 

The  Cleveland  City  Forge  and  Iron  Com- 
pany, Case  and  Lake  streets,  Cleveland, 
Ohio,  have  decided  to  resume  the  pressed 
steel  frame  business. 

The  Madeau  Manufacturing  Company 
has  recently  incorporated  at  Cincinnati  to 
manufacture  automobile  tools.  Its  princi- 
pal product  will  be  a  jack  patented  by  W. 
H.  Burtner,  Jr. 

Lawyer  Xenophon  P.  Huddy  addressed 
the  Professional  Chauffeurs*  Club  of  Amer- 
ica, 1775  Broadway,  New  York,  last  Mon- 
day evening  on  "Legal  Matters  of  Interest 
to  the  Chauffeur." 

The  Maumee  Motor  Car  Works  is  a  new 
organization  that  has  secured  the  plant  of 
the  bankrupt  Wolverine  Company  at  Dun- 
dee, Mich.  W.  K.  Terry  says  they  will  have 
their  model  out  in  about  a  month. 

W.  E.  Kane,  of  Syracuse,  has  bought  the 
business  of  the  Syracuse  Rawhide  Com- 
pany, and  will  conduct  the  manufacture  of 
rawhide  gears  at  his  plant  in  Shonnard 
street.  The  company  was  incorporated  for 
$25,000. 

T.  Winton  Henderson,  of  Philadelphia, 
is  planning  for  the  coming  summer  per- 
sonally conducted  automobile  tours  through 
the  picturesque  and  historically  interesting 
parts  of  France,  with  side  runs  into  Italy, 
Switzerland  and  Germany. 

The  Page  Motor  Vehicle  Company  call 
our  attention  to  certain  errors  in  the  de- 
scription of  their  runabout  in  our  issue  of 
March  28.    The  coils  should  have  been  de- 


scribed as  of  the  vibrator  type,  instead  of 
plain,  and  the  commutator  as  of  the  "short 
contact"  type.  The  oil  stxpply  to  the  hol- 
low wrist  pin  is  obtained  through  a  hole  in 
the  cylinder  wall,  instead  of  from  an  oil 
groove  in  the  same,  as  stated. 

An  automobile  driven  by  Peter  H.  Seery, 
of  63  Broad  street,  Newark,  N.  J.,  ran 
down  and  killed  Harry  Wire,  twelve  years 
old,  who  was  riding  a  bicycle,  last  Thurs- 
day. Mr.  Seery  said  the  bicycle  suddenly 
veered  in  front  of  his  machine. 

The  Buffalo  headquarters  of  the  Hart- 
ford Rubber  Company  will  move  May  i  to 
the  store  at  725  Main  street,  now  occupied 
by  F.  I.  Alliger,  Buffalo  agent  for  the 
Packard  cars,  Mr.  Alliger  will  temporarily 
occupy  the  store  vacated  by  the  Hartford 
Rubber  Company. 

The  Diamond  Rubber  Company  will  oc- 
cupy their  new  three  story  building  at  1523- 
153 1  Michigan  avenue,  Chicago,  May  i,  at 
which  time  their  tire  and  mechanical 
branches  at  Chicago  will  be  consolidated. 
O.  S.  Tweedy  will  have  charge  of  the  new 
establishment. 

At  the  meeting  of  the  mechanical  branch 
of  the  A.  L.  A.  M.  last  Friday  further  de- 
tails of  the  fixed  standards  for  screws,  nuts 
and  bolts  were  decided  upon.  Noises  in 
automobiles,  particularly  gear  noises,  and 
materials  for  frames,  as  well  as  methods  of 
construction,  were  other  subjects  discussed. 

The  Duquesne  automobile  factory,  James- 
town, N.  Y.,  was  sold  out  on  mortgage 
foreclosure  on  Monday,  March  26,  to  R.  J. 
Straight,  of  Bradford,  Pa.,  the  former  own- 
er of  the  plant  It  is  reported  that  the  sale 
will  not  interfere  with  the  manufacture  of 
automobiles  of  the  Duquesne  Construction 
Company. 

The  Swinehart  Qincher  Tire  and  Rub- 
ber Company,  Akron,  Ohio,  have  voted  to 
increase  their  capital  stock  from  $100,000 
to  $200,000,  to  take  care  of  increased  busi- 
ness. They  have  contracted  with  the  Lo- 
gan Construction  Company,  of  Chillicothe, 
Ohio,  to  furnish  them  with  500  sets  of  their 
standard  clincher  tires  for  their  runabouts 
and  light  commercial  vehicles. 

The  Parish  Manufacturing  Company, 
Reading,  Pa.,  have  leased  a  portion  of  one 
of  the  old  shop  buildings  of  the  Reading 
Railway  Company,  and  will  shortly  begin 
the  manufacture  of  automobile  frames.  The 
company  was  recently  chartered  in  New 
Jersey,  and  the  officers  are :  President,  Rob- 
ert E.  Jennings;  vice  president,  J.  E.  Sulli- 
van; secretary  and  treasurer,  W.  B.  Kun- 
hardt;  A.  E.  Parish,  manager. 


Garage  Notes. 

G.  D.  Hubbel,  Garden  City,  L.  I.,  is 
erecting  a  garage  on  Seventh  street,  to  be 
opened  about  April  15. 

Norcross  &  Cameron  Company,  Spring- 
field, Mass.,  have  purchased  the  property 
at  55  and  57  Bridge  street,  and  will  erect  on 
it  a  garage,  with  65  feet  front  by  160  deep. 

The  Sid  Black  Company  have  opened  a 
garage  at  21   East  Ninth  street,  Cincinnati, 


and  wiH  soon  open  another  on  Wabut 
street,  near  Seventh  street. 

Wood  Brothers  will  build  a  new  garagt 
at  Santa  Cruz,  Cal.,  this  spring. 

A.  R.  Evans  has  purchased  the  garage  on 
South  Fifth  street,  Leavenworth,  KazL, 
from  W.  J.  E.  Carr. 

The  Camden  Motor  Company,  Camden, 
N.  J.,  are  building  an  addition  to  their  gar- 
age at  106  North  Seventh  street 

T.  McElroy,  of  the  Champion  Manu- 
facturing Company,  Newark,  N.  J.,  has 
opened  a  garage  at  139  Walnut  avenue. 
Newark. 

The  new  garage  at  Chenango  and  Utica 
streets,  Buffalo,  N.  Y.,  has  been  named  the 
Richmond  Automobile  Station.  George  H. 
Johnson  is  in  charge.  Mr.  Johnson  was 
formerly  one  of  the  proprietors  of  the 
Utica  Street  Automobile  Station,  of  which 
the  new  garage  is  a  branch. 


New  Incorporations. 

Illinois  Automobile  and  Parts  Company,  Chi- 
cago.— Number  of  directors  increased  from  three 
to  five. 

Chatham  Motor  Car  Company,  Ltd.,  fT^t^ym 
Ont. — Capital,  $50,000;  to  manufacture  automo- 
biles.    Incorporators,  R.  L.  Brackin,  et  al. 

The  Tacoma  Automobile  Company,  Toconu, 
Wash. — Capital,  $5>ooo;  incorporators,  W.  W. 
Pickerill.  C.  M.  Seclcy  and  E.  R.  Wheeler. 

Brockton  Motor  Exchange,  Brockton,  Mass.— 
Capital,  $3,000;  to  deal  in  automobiles.  Presi- 
dent and  treasurer,  O.  A.  Campbell,  of  Brodtton. 

P.  A.  Fogarty,  Inc.,  New  York  City. — Capital, 
$10,000;  to  deal  in  automobiles.  Incorporators,  P. 
A.  Fogarty,  W.  P.  Fogarty  and  J.  J.  DeLong,  all 
of   New   York   city. 

Coon's  Consolidated  Motor  Company,  Taconu, 
Wash. — Capital,  $900,000.  Incorporators,  R.  E. 
Coon,  William  H.  Peacock,  L.  M.  Coon,  G.  H. 
Clark  and  Mary  E.  Gardner. 

Goodyear  Tire  and  Rubber  Company,  Boston, 
Mass. — Capital,  $10,000;  to  deal  in  rubber  tires. 
Incorporators  and  officers:  President,  not  named; 
treasurer,  C.  W.  Sieberling,  Akron,  Ohio. 

Illinois  Motor  Roadway  Company,  Centralia, 
111. — Capital,  $150,000;  to  maintain  motor  road- 
way. Incorporators,  T.  A.  Johnston,  W.  RoUo 
Smith  and  F.   B.   Miller. 

Flatbush  Automobile  Company,  Brooklyn,  N.  V. 
— Capital,  $5,000;  to  make  automobiles.  Incorpo- 
rators, E.  G.  Applegate,  .\nnie  E.  Applegatc  and 
S.  E.  Maires,  all  of  Brooklyn. 


Trade  Personals. 

John  C.  Speirs,  recently  with  the  Autocar  Com- 
pany, has  taken  a  position  with  the  Midgley  Man- 
ufacturing Company,   Columbus,  Ohio. 

J.  B.  Mcintosh  has  been  appointed  manager  of 
the  International  A.  &  V.  Tire  Company's  new 
branch  at  214  Jefferson  avenue,  Detroit. 

Frank  Ycrgcr,  formerly  with  the  Keystone 
Motor  Car  Company,  Philadelphia,  has  taken  the 
management  of  the  Studebaker  agency  in  Phila- 
delphia. 

L.  C.  Burnet,  general  sales  manager  of  the 
Hartford  Suspension  Company,  has  resigned  to 
accept  a  similar  position'  with  the  Diezemann 
Shock   Absorber   Company. 

Kenneth  M.  Blake  has  been  appointed  superin- 
tendent of  the  Boston  branch  of  the  Locomobile 
Company  of  America.  He  has  been  acting  super* 
intcndcnt  of  the  New  York  branch  for  some  time. 

L.  M.  Dieterich,  formerly  with  the  Waltham 
Manufacturing  Company  and  the  Cadillac  Com- 
pany, will  be  chief  engineer  and  acting  fsc- 
tory  manager  for  the  Aerocar  Company,  Detroit, 
Mich. 
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"*  I  have  owned  eight  different  Winton  cars,"  writes  Mr.  Ed.  Heath,  Paesident  of  the 
Heath- Witbeck  Co.,  leading  hardwood  lumber  dealers  of  Chicago,  '^and  they  have  always 
^en  me  entire  satisfaction.  One  car  I  ran  over  the  State  of  Texas.  Last  year  I  was  in  New 
York  and  back  twice,  all  over  the  Adirondack  Mountains,  through  Massachusetts  and  New 
Jersey,  and  had  no  trouble  with  my  car  whatever,  except  of  course  a  little  tire  trouble,  but 
that  was  a  small  account. 

"^  My  Winton  Model  K,  I  think  and  feel,  gives  me  the  best  service  of  any  of  these  cars. 
I  have  been  running  it  since  November  and  I  have  had  no  trouble  with  it,  and  I  am  expecting 
to  take  this  car  to  Europe. 

*^  I  bought  this  car  in  preference  to  any  other  car  that  I  could  find,  having  tried  them 
an,  and  even  tried  cars  that  are  bringing  $4,000  and  95.000,  but  prefer  the  Winton  Model  K." 

Compare  the  $2,S00  Winton  Model  K  with  any  Car  on  the 
market  selling  at  $3^00  or  more. 

Ihe    WINTON    MOTOR    CARRIAGE    CO. 


Ucenaed  under  Selden  Patent. 


CLEVELAND,  OHIO,  U.  S.  A. 


Bcanch  Houtei  in  New  York,  Pittebur^,   Boston,  Philadelphia,  Chicago  and  London.     Winton  Sales  A^endes  in 
all  important  placet. 

Mention  Horsxlbss  Acs. 
Copyright,  1906.  by  E.  P.  Insersoll 


AN  ABSOLUTE  NECESSITY— Not  a  Luxury. 

Diamond 

Wire  Mesh  Base 
Construction, 

FOR  MOTOR  TRUCKS  AND  COMMERCIAL  CARS. 

Saves  cost  per  ton  mile/ 

Scientifically  correct. 

Can  be  applied  by  anyone  without  the  use  of  machinery. 

Its  practicability  proved  by  the  severest  of  tests. 

Made  in  twin  types  above  five  inches. 

New  Catalogue  tells  all  about  it.     Yours  on  request. 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio. 


NEW  YORK— 78  Reade  St. 
BOSTON— 174  Columbus  Ave. 
PHILADELPHIA— 304-808  N.  Broad  St. 
BUFFALO— 715  Main  St. 


DETROIT— Ite  Jeflferson  Ave, 
ST.  LOUIS— 3986  Olive  St. 
CHICAGO— 1523-1531  MichiRan  Ave. 
CLEVELAND— 1514  Euclid  Ave. 


SAN  FRANCISCO-806  Mission  St 
DENVER— 38S  Boston  Buildinf. 
MINNEAPOLIS— Oil  First  Ave.  S. 


THERE  IS  NO  SIMPLER  POWER 'MAKER 

There's  much  virtue  in  simplicity  when  it  comes  to  a  gentleman's  car,  and  that's  one  of  the  most  distinctive  features  of  the  ELMORE. 
In  points  of  comfort,   luxury  and  elegance,  the  ELMORE  has  been   kept   well   in    the   lead.      But   those   features   are,   after   all,    only   a 
matter  of  money  and  liberality  of  mind  on  the  part  of  the  builder.  j   .....     ^i.     i-r  ^r/^or-    -w 

But   the    Elmore    possesses   one   special    virtue    that    money    cannot  duplicate   for  any   other  car,  and  that  is  the   ELMORE   Two-cycle 

cngnic^  put  the  case  in  a  non-technical  way,  the  piston  of  a  four-cycle  engine  goes  backward  ?nd  forward  twice  for  each  energized  impulse. 
Tust  as  though  you  were  not  reaching  the  mark  with  every  other  blow. 

The  Two-cycle  piston  goes  with   force  behind   it  at  every   outward  stroke.  ,    r.       .    ^  j    r.     .  .-       • 

Four  Two-cycle  cylinders  assembled  give  four  powerful  impulses  at  every  revolution  of  the  shaft,  and  that  s  a  continuous  application  of 
force,  to  all  intents  and  purposes.  ,  ,     .  r^  .u         ■   .i 

Four  four-cycle  cylinders  will  only  produce  two  impulses  per  rev olution.     Do  you  see  the  point?  .^      ,  ..  ^         . 

\dd  to  these  highly  important  facts  the  great  advantage  that  the  ELMORE  cylinders  arc  devoid  of  small  parts,  so  there  is  nothing 
to  worry  over  on  that  score.  But  the  four-cycle  engines  have  sixteen  to  twenty  little  outer  parts  on  each  cylinder;  64  to  80  of  them  on 
a  four-cylinder  engine,  and  every  one  must  be  just  so  or  its  cylinder  is  out  of  business.  And  all  these  make  for  more  trouble,  more  an- 
noyance and  more  upkeep  expense.  ^<^^  "s  ^^^^  >'»"  ^u"  information  about  the  ELMORE. 

THKY    START    FRO.W    THK    SEAT 
MODEL  15,  rOVR  CYLIXnER,  TWO-CYCLE  ELMOHK,  Jft^.JOO. 
MODEL  14,  THREE  CYLISDER,  TWO-CYCLE  ELMORE,  $l,SOO. 

THE  ELMORE  MFG.   GOMPAIVY,  lOOU  Amanda  Street,   eLYDE,   OHIO 

Members  Association   Licensed  Automobile  Manufacturers. 


April   1 8,    1906. 
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Novelties  at  the  Agricultural  Hall 
Show. 

(Special  Report.) 
The  automobile  show,  which  opened  on 
March  26  and  closed  on  March  31,  had 
few  novel  things  on  view  either  in  cars  or 
accessories.  A  distinctly  clever  device 
named  the  Scow^en  automatic  changing  gear 
attracted  much  attention  because  it  abol- 
ishes the  use  of  the  change  lever,  any  al- 
teration of  gear  being  effected  at  the  same 
moment  that  the  clutch  is  withdrawn.  The 
device  was  shown  fitted  to  an  ordinary  Pan- 
hard  type  of  sliding  gear  on  a  Gregoire  car 
and  could  be  adapted  to  any  existing  gear 
by  either  casting  a  new  box  with  sufficient 
room  for  the  device,  or  else  cutting  away 
the  present  box  and  fitting  another  cover 
over  the  two  extra  shafts  needed.  A  brack- 
et is  bolted  at  any  convenient  position  on 
the  gear  box,  and  to  this  is  hinged  the 
kver  A,  the  eye  at  the  bottom  of  the  lever 
being  connected  by  a  rod  or  rods  to  the 
clutch  disengagement  movement.  The  up- 
per end  of  the  lever  A  is  connected  also 
by  a  hinge  joint  to  the  hollow  shaft  B. 
The  shaft  B  can  be  moved  to  the  left  by 
the  lever  A.  Within  the  shaft  B  is  a  shaft 
C.  the  extreme  right  hand  end  of  the  lat- 
ter having  a  collar  and  nut  which  holds  it 
up  to  an  enlargement  of  shaft  B,  made  to 
receive  it.  Immediately  inside  the  right 
hand  end  of  the  gear  box  the  shaft  C  has 
mounted  upon  it  a  cone  J,  together  with 
teeth  or  moving  faces  K,  L,  M  and  N,  the 
cone  and  teeth  being  machined  from  the 
solid  and  fixed  on  shaft  C  by  a  key  and 
l^>ck  nut.  To  the  left  of  shaft  C  is  a  key- 
way  O,  which  slides  on  a  feather  within 
casing  P;  the  latter  is  contained  in  a 
bushing  allowing  it  to  revolve.  P  is  further 
extended  to  the  left,  outside  the  gear  box, 
and  is  there  formed  up  into  a  universal 
joint  Q,  which  is  connected  by  a  rod  to  the 
indicating  lever  upon  the  steering  column. 
The  indicator  (not  shown  in  the  illustra- 
tion) consists  of  a  small  lever  with  suit- 
able joints  to  connect  to  universal  joint 
Q,  and  works  over  a  small  horizontal  quad- 
rant upon  which  are  marked  the  various 
positions  for  the  forward  and  reverse  gears. 
When  the  indicating  lever  is  moved,  uni- 
versal joint  Q,  casing  P,  shaft  C,  and  the 
attached  cone  J,  with  teeth  K,  L,  M,  N,  are 
all  revolved  together  by  reason  of  keyway 
0  running  upon  the  feather  within  casing 
P.  It  must  be  understood  that  shaft  C  is 
Quite  free  to  revolve  within  the  short  hol- 
low shaft  B,  for,  unless  this  important  fea- 
ture of  the  mechanism  is  made  apparent,  the 
action  cannot  be  followed.  In  front  of  the 
shaft  C  is  another  shaft  Z,  upon  which  is 
loosely  mounted  collar  D,  which  is  solid 
with  cone  F,  having  a  spring  G  abutting 
against  F,  and  with  the  left  end  lying  loose 
in  casing  H.  To  the  left  of  the  casing  H 
is  an  adjustment  nut  to  adjust  spring  G, 
which  is  locked  by  nut  R.  To  the  right  of 
•^haft  Z  is  a  nut  RR,  which  is  for  the  pur- 
pose of  altering  the  adjustment  of  shaft  Z, 
in  relation    to    the    other   portion    of    the 


mechanism  when  assembling,  but  for  no 
other  purpose.  Upon  the  left  hand  boss  of 
cone  F,  the  usual  gear  moving  fork  E  is 
pinned.  Above  shafts  C  and  Z  is  a  flat 
plate  T,  which  is  hinged  at  U  and  rests, 
when  the  clutch  is  in  engagement  with  the 
flywheel,  upon  a  small  lip  at  the  top  of  the 
gear  box.  (This  lip  can  be  seen  in  the 
transverse  cross  section  adjacent  to  the  let- 
ters R  and  T.)  Above  the  plate  T  are  two 
plate  springs  S  which  tend  to  keep  it 
pressed  home.  Below  the  plate  T,  and  ma- 
chined from  the  same  piece  of  metal,  are 
four  teeth,  or,  as  the  inventor  prefers  to  call 
them,  locking  racks  Y,  these  being  exactly 
in  line  with  the  middle  of  cone  F  on  shaft 
Z.  Below  plate  T,  to  the  rear  of  the  racks 
Y,  and  immediately  over  the  centre  of  cone 
J,  on  shaft  C,  is  a  small  lifting  tooth  X. 


C,  this  is  taken  over  bodily  to  the  left  of 
the  gear  box.  As  shaft  B  commences  to 
move,  cone  J  comes  in  contact  with  lifting 
tooth  X,  below  plate  T,  and  as  the  plate 
is  hinged  at  Q,  plate  T  is  lifted  up  together 
with  the  locking  racks  Y,  clear  of  engage- 
ment with  the  back  of  cone  F.  As  the 
movement  of  C  to  the  left  continues,  tooth 
L  come&  against  the  back  of  cone  F,  and 
carries  it  also  to  the  left,  together  with 
gear  fork  E,  against  the  pressure  of  spring 
G.  The  moment  the  cone  J  passes  clear  of 
lifting  tooth  X  the  plate  T  is  forced  down 
upon  its  hinge  Q  by  means  of  the  springs 
S;  but  owing  to  the  half  round  shape  of 
the  teeth  rack  Y  the  cone  F  can  continue 
to  lift  the  plate  T,  as  it  comes  in  contact 
with  one  of  the  teeth  Y,  and  is  pushed  to 
the  left  by  tooth  L.     F  being  rigid  with 
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ScowEN    Automatic    Change   Gear. 


No  indicating  letters  are  placed  on  the  gear 
wheels,  these  being  no  different  to  the 
ordinary  pattern  and  give  a  direct 
drive  on  top  gear;  the  enlargements 
around  the  four  ends  of  the  gear 
shafts  are  ball  bearings.  It  is  now 
possible  to  follow  the  action  of  the  various 
parts  in  relation  to  each  other,  noting  that 
the  gear  is  shown  in  the  neutral  position. 
To  change  into  first  speed,  the  indicator 
on  the  steering  column  is  moved  to  the  cor- 
rect place  on  its  quadrant,  moving  with  it 
joint  Q,  shaft  C  and  cone  J,  with  its  four 
teeth.  Tooth  L  is  thus  moved  around  until 
it  takes  up  the  vertical  position  in  which 
tooth  K  is  seen,  the  latter  meanwhile  being 
also  revolved  out  of  sight.  This  setting  of 
the  movement  can  be  effected  at  any  time 
beforehand,  preparatory  to  the  change  being 
needed.  When  the  clutch  is  entirely  dis- 
engaged, but  not  a  moment  before,  the 
lever  A  has  its  shorter  arm  pushed  over 
to  the  right,  and  being  hinged  upon  its  sup- 
porting bracket  the  longer  arm  is  forced 
over  to  the  left,  carrying  with  it  the  hollow 
shaft  B.  The  inner  end  of  B  abuts  against 
cone  J,  and  as  the  latter  is  rigid  upon  shaft 


clutch  fork  E,  the  latter  is  also  carried 
to  the  left,  bringing  the  gear  wheels  into 
mesh  for  the  first  speed.  The  clutch 
being  released,  the  lever  A  comes  back  into 
the  position  seen  in  the  illustration,  and  the 
spring  G  tries  to  force  F  right  back  again ; 
but  as  tooth  L  is  now  vertical  and  is  in  line 
with  one  of  the  teeth  Y,  the  back  of  cone  F 
is  stopped  by  the  flat  on  the  tooth  and  the 
gear  is  thus  locked  in  position.  The  same 
process  brings  each  of  the  other  gear  wheels 
into  mesh,  one  step  at  a  time.  For  the 
reverse,  shaft  C  is  revolved  in  a  contrary 
direction,  consequently  turning  all  the  teeth 
K,  L,  M  and  N  quite  clear  of  the  back  of 
cone  F;  therefore,  spring  G  can  push  gear 
fork  E  to  thtf  extreme  right  of  shaft  Z,  and 
cone  J  can,  on  its  return  to  the  right,  lift 
plate  T,  permitting  the  reverse  to  come  in ; 
this  is  one  of  the  clever  points  of  the  de- 
vice, because  even  if  the  rack  teeth  Y  were 
lifted  right  clear,  the  tooth  K,  were  it  in  its 
normal  position  for  neutral,  would  not  al- 
low the  back  of  cone  F  to  proceed  any  far- 
ther. The  change  from  the  top  speed  or 
any  of  the  forward  speeds  into  the  reverse 
can  be  made  instantly  right  through;  but 
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movement  from  reverse  to  neutral,  or  any 
forward  speed,  must  be  taken  a  step  at  a 
time.  The  device  is  so  arranged  that  a  cer- 
tain amount  of  "lead"  is  given  to  the  clutch, 
so  that  it  is  possible  to  obtain  as  much 
"slip"  as  desired,  the  change  only  taking 
place  when  the  clutch  is  entirely  disen- 
gaged, but  not  before.  From  an  extended 
run  which  the  writer  had  upon  a  car  fitted 
with  this  device  it  was  proved  thatrthe  gear 
changing,  once  the  indicator  was  set,  was 
made  without  noise  or  shock,  and  that  the 
claims  of  the  inventor  are  justified.  Acting 
upon  a  suggestion  of  the  writer's,  a  safety 
catch  will  in  future  be  fitted  on  the  indi- 
cator to  prevent  thie  reverse  being  thought- 
lessly engaged  at  night  time. 

A  NOVEL  ENGINE  AND  FRAME. 

The  Green  engine  has  many  novel  features. 
The  cylinders  have  separate  copper  water 
jackets  with  at  least  three  times  the  amount 
of  water  space  above  the  cylinder  heads.  The 
exhaust  and  inlet  valves  are  overhead  and 
are  worked  by  vertical  tappets  which  come 
down  parallel  with  the  cylinders.  The 
lower  ends  of  the  tappet  rods  are  hinged, 
and  each  is  connected  to  its  own  cam  shaft, 
each  one  of  the  four  shafts  for  inlet  and 
exhaust  respectively  being  hollow  and  car- 
ried concentrically  one  within  the  other. 
The  shafts  arc  not  enclosed  and  are  taken 
to  the  front  of  the  engine,  where  each  shaft 
has  a  rocker  rigidly  attached  to  it.  The 
actuating  cams,  eight  in  number,  are  also 
open  and  are  between  the  half  time  spur 
wheel  and  the  front  of  the  crank  case.  In 
action,  the  cams  in  turn  each  lifts  its  own 
rocker,  thus  partly  revolving  its  own  shaft 
and  thereby  pushing  up  the  tappet  rod.  By 
loosening  a  single  nut  the  right  angled  arms 
at  the  tops  of  the  tappet  rods  can  be  swung 
right  or  left  so  as  to  clear  the  valves  and 
springs.  The  water  circulation  is  peculiar, 
the  inlet  pipe  coming  up  between  the  second 
and  third  cylinders,  passing  into  them  by  a 
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T  arm,  and  after  the  water  has  circulated 
around  these,  passes  out  at  the  tops,  enters 
the  tops  of  the  first  and  fourth  cylinders 
and  leaves  these  again  at  the  top  and  en- 
ters into  a  branch  pipe  to  the  radiator. 
The  fan,  together  with  its  belt  and  gear 
drive,  can  be  entirely  dismounted  by  the 
removal  of  two  nuts;  immediately  behind 
the  fan  belt  driving  pulley  and  on  the  same 
shaft  is  the  water  pump,  which  thus  also 
can  be  quickly  dismounted.  The  engine  is 
carried  on  the  tubular  frame  by  four  arms 
which  at  their  ends  are  split  to  form  clips 
around  the  tubes;  by  undoing  one  pair  of 
the  clips  and  disengaging  the  steering  con- 
nections the  engine  can  be  swung  right  up 
on  the  frame  for  examination  of  the  crank 
shaft  big  ends,  etc.  By  knocking  out  two 
cotters  and  removing  the  front  tubular 
cross  strut  of  the  frame,  the  engine,  to- 
gether with  flywheel  and  clutch,  can  be 
pulled  straight  out  entirely  clear  of  the 
frame. 


The  Two  Cycle  Gas  Engine. 

(the  state  of  the  art  up  to  and  includ- 
ing THE  SINTZ  AND  COCK  PATENTS.) 

By  E.  J.  Stoddard. 

Below  I  have  given  an  outline  of  the  de- 
velopment of  the  art  of  two  cycle  engine 
construction,  in  view  of  which  all  patents 
must  be  judged,  and  I  here  wish  to  intro- 
duce the  subject,  pointing  out  principles 
which  should  be  held  in  mind  in  judging  of 
the  probable  scope  of  the  Sintz  and  Cock 
patents. 

It  seems  reasonable  to  say  that  there  is 
no  invention  in  bringing  a  number  of  de- 
vices together  in  one  structure  to  do  just 
what  they  have  always  done,  if  no  new 
result  is  produced  thereby.  The  courts 
have  uniformly  held  such  a  joining  to  be 
an  unpatentable  aggregation  and  not  a  pat- 
entable combination.    In  Richards  vs.  Chase 
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Elevator  Company,  158  U.  S.,  302,  the  Su- 
preme Court  said:  "So  long  as  each  cle- 
ment performs  some  old  and  well  known 
function  the  result  is  not  a  patentable  com- 
bination but  an  aggregation  of  elements." 

The  Sintz  application  was  submitted  by 
one  of  the  most  skillful  and  experienced 
experts  in  the  country,  therefore  if  a  claim 
is  narrow  it  may  be  inferred  that  it  is  nec- 
essarily so  in  view  of  the  state  of  the  art 

Below  will  be  found  a  sectional  view  and 
brief  description  of  the  Sintz  engine.  The 
claims  likely  to  be  of  most  interest  are  the 
second  and  sixth.  All  the  other  claims  seem 
to  be  confined  to  the  igniting  mechanism, 
or  to  combinations  involving  the  port 
through  the  wall  of  the  piston  which  is  not 
generally  used. 

The  second  claim  is: 

2.  In  a  gas  engine,  a  cylinder  having  sup- 
ply and  exhaust  ports  arranged  near  the 
cfentre  thereof  and  approximate  to  each 
other,  and  a  piston  adapted  to  normally 
close  both  of  said  ports,  said  piston  being 
adapted  to  uncover  one  of  said  ports  and 
cause  it  to  communicate  with  one  end  of 
the  cylinder,  as  it  approaches  the  limit  of  its 
movement  in  one  direction,  and  to  uncover 
the  other  port  and  cause  it  to  communicate 
with  the  opposite  end  of  the  cylinder,  as  it 
approaches  the  limit  of  its  movement  in  the 
other  direction,  and  a  communicating  cham- 
ber adapted  to  form  a  commimication  from 
one  end  of  said  cylinder  to  the  other,  as  the 
piston  reaches  the  limit  of  its  movement  in 
one  direction,  substantially  as  and  for  the 
purpose  specified. 

The  concluding  words  have  been  thought 
to  limit  a  claim  to  the  specific  device  or  de- 
vices shown,  in  case  of  doubt  (Hobbs  vs. 
Beach,  1901  C.  D.  311.) 

In  this  claim  there  seem  to  be  three  ele- 
ments, each  of  which  is  specifically  de- 
scribed. First,  the  cylinder  having  supply 
and  exhaust  ports  arranged  near  the  centre 
thereof,  etc.;  second,  a  piston  adapted  to 
cover  and  uncover  these  ports,  as  described ; 
third,  a  communicating  chamber  adapted  to 
form  a  communication  from  one  end  of 
said  cylinder  to  the  other,  etc. 

THE  FIRST  element. 

From  the  resume  of  the  art  below  it  will 
be  seen  that  the  exhaust  port  near  the  cen- 
tre of  the  piston  operating  as  described  was 
well  known  at  the  time  of  the  Sintz  appli- 
cation. This  exhaust  port  had  been  used  in 
connection  with  engines  having  crank  case 
compression,  the  mixture  being  admitted  to 
the  crank  chamber  by  various  other  forms 
of  valves. 

It  will  also  be  seen  that  this  form  of  inlet 
valve  for  pumps  was  shown  by  *Collet  and 
Rose,  1876  and  1884  (see  Figures  13  and  14 
following).  But  it  may  be  argued  that  this 
form  of  inlet  valve  used  in  the  pump  of 
this  kind  of  gas  engine  produced  a  new 
effect  in  that  it  occasions  an  even  draught, 
better  adapted  to  produce  uniform  carbu- 
ration  of  the  charge.  But  even  if  we  admit 
this,  devices  of  this  kind  are  shown  used 
with  gas  engines  of  this  kind,  and  acting 
to  produce  the  same  effect   See  for  instance 
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U.  S.  patent  No. 
291,065,  January   i, 

1884,  to  H.  S. 
Maxim;  U.  S.  pat- 
ent No.  302,271, 
July  22,  1884,  to 
the  same  inventor; 
U.  S.  patent  No. 
322,650,     July     21, 

1885,  to  C.  Shel- 
burne;  British  pat- 
ent No.  4,816, 
October  10,  1883, 
to  Williamson, 
Malam  and  Ire- 
land, etc 

Is  there  any- 
thing new  in  sub- 
stituting one  well 
known  form  of 
pump  for  another, 
to  produce  a  result 
^^^'  ^-  that  has  been  pro- 

red  in  the   same  way? 

THE  SECOND  AND  THIRD  ELEMENTS. 

f  the  "compiunicating  chamber"  is  to  be 
stnied  broadly  it  will  be  found  in  a 
fc  number  of  devices,  referred  to  below. 
ras  well  known  at  the  time  of  the  Sintz 
lication.  If  it  is  construed  narrowly  so 
to  include  the  port  in  the  piston  wall 
equivalent,  it  is  not  believed  to  be  very 
irable,  or  generally  used. 
)f  course,  the  piston  to  operate  with  the 
er  elements  is  necessary,  and  in  itself 
claim  to  novelty  would  be  made. 
Reference  may  be  made  to  the  figure 
mng  the  Day  engine  of  British  patent 
.  6410  of  April  14,  1891,  or  Nash  patent 
I  386^11,  July  17,  1888.  This  second 
im  was  distinguished  in  an  argument 
m  the  Nash  device  by  the  fact  that  the 
irge  was  transferred  by  the  simultaneous 
aiing  of  two  ports  (amendment  of  Feb- 
lO'  27.  1893). 

The  sixth  claim  reads  as  follows: 
i.  In  an  explosive  engine  and  in  com- 
ation,  a  piston,  and  a  cylinder  having 
lirect  supply  and  an  exhaust  port  both  ar- 
igcd  to  be  closed  by  the  piston  on  its  up- 
rd  or  compression  stroke,  and  lo  be 
med  by  the  piston  at  the  limit  of  its 
»tT  or  downward  stroke,  the  said  ports 
ng  opened  and  closed  successively  by  the 
•N'ement  of  the  piston,  substantially  as 
icribed- 

i  has  been  claimed  that  the  words  "said 
rts  being  adapted  to  be  opened  and  closed 
:cessively  by  the  movement  of  the  pis- 
C  especial  emphasis  being  given  to  the 
rd  successively,  was  the  novel  and  con- 
lling  feature  of  this  claim  which  will 
itrol  the  art 

tt  is  uniformly  held  that  if  an  appli- 
U  makes  a  claim  during  the  prosecu- 
n  of  his  application  and  abandons  it, 
cannot  construe  the  remaining  claims  to 
ve  the  scope  of  the  claim  voluntarily 
L5ed.  The  following  claim  was  made 
ring  the  prosecution  of  the  Sintz  appli- 
ion: 
The  combination  in  a  gas  engine  of  a 


power  cylinder  having  inlet  and  exhaust 
ports  and  a  piston  adapted  to  uncover  the 
exhaust  port,  and  immediately  after  to  un- 
cover the  inlet  port,  substantially  as  de- 
scribed." 

This  was  rejected  upon  the  German  pat- 
ent to  Ridealgh  &  Fairman,  No.  44,572, 
January  26,  1888  (shown  in  Fig.  i  here- 
with), and  canceled.  That  this  German 
patent  shows  the  feature  of  the  successively 
opening  ports  seems  clear.  The  sketch 
shows  an  arrangement  that  must  operate 
in  this  way,  and  the  specification  described 
it  specifically  as  follows: 

"Sobald  die  Ausstromungsoffnung  T  frei 
wird,  entweichen  die  Verbrennungspro- 
ducte,  und  sobald  der  Kolben  noch  ein 
wenig  herabgeht,  stellt  sich  die  Oeffnung  O 
genau  gegeniiber  dem  Seitenkanal  O',  und 
die  comprimirte  Ladung  dringt  aus  E  durch 
O'  in  die  hutformige  Kammer  O2,  wosclbst 
sie, durch  das  Ziindungsrohr  U  entziindet 
wird.  Auf  diese  Weisse  wird  der  Kolben 
wieder  zuriickgetrieben,  und  die  Operation 
wiederholt  sich." 

The  italics  are  not  in  the  original. 

It  would  seem  as  if  the  Day  patent  of 
1891  was  sufficient  in  itself  to  answer  this 
claim.  It  is  true  that  the  applicant  filed  an 
affidavit  carrying  his  invention  back  to 
May,  1892,  but  in  the  Office  letter  of  July 
29,  1893,  the  Office  calls  attention  to  the  al- 
leged fact  "that  the  affidavit  does  not  go 
back  far  enough  to  overcome  the  British 
patent  to  Day  and  the  United  States  patent 
to  Drautz.  The  German  patent  to  Ride- 
algh &  Fairman  was  not  cited  until  after 
this. 

But  we  must  look  at  the  state  of  the  art 
in  the  aggregate,  and  not  judge  from  an 
unnecessarily  narrow  point  of  view,  as  the 
Commissioner  remarks  in  ex  parte  Sind- 
ing-Christensen,  120  O.  G.  2,755*2,756.  "It 
is  the  knowledge  of  the  public  derived  not 
from  one  patent  alone,  but  from  all,  which 
negatives  patentable  novelty  in  any  case." 

It  is  for  this  reason,  among  others,  that 
many  whose  interests  are  directly  involved 
think  there  should  be  a  technical  element 
in  the  proposed  "Court  of  Patent  Ap- 
peals." 

The  term  two  cycle  gas  engine  has,  by 
use,  come  to  have  a  much  narrower  mean- 
ing than  is  strictly  indicated  by  it.  It  gener- 
ally means  primarily  a  valveless  engine,  in 
which  the  charge  is  compressed  before  the 
piston  and  the  various  ports  are  opened 
and  closed  by  the  piston  passing  them. 
This  is  illustrated  by  Fig.  2,  which  is  part 
of  a  drawing  from  the  Sintz  patent  No. 
509,255.  in  which  a  is  the  cylinder,  b  a  hol- 
low piston  having  a  port  e  formed  through 
its  side ;  /  is  an  exhaust  port,  and  g  the  in- 
take port  through  which  the  charge  is 
drawn  into  the  crank  chamber;  h  is  a  port 
opening  directly  into  the  cylinder,  and  /is 
is  a  port  communicating  by  passage  h  with 
the  port  h\.  and  put  into  communication 
with  the  crank  case  through  the  port  e  in 
the  piston  at  the  lower  end  of  the  piston 
stroke,  so  that  at  this  time  the  space  above 
the  piston  and  that  below  it  are  in  commu- 


nication with  each  other  through  the  port 
e,  hi,  passage  h  and  port  hu  A  carbureting 
device  is  located  in  the  passage  h. 

The  operation  of  the  engine  is  as  fol- 
lows: 

From  the  lowest  position  shown  in  the 
figure  the  piston  rises,  closing  first  the  port 
/la,  then  the  port  hx,  then  the  port  f,  and 
after  these  ports  have  ben  closed  the  ex- 
plosive mixture  is  compressed  above  the 
piston.  As  the  piston  rises  it  draws  a 
vacuum  in  the  crank  chamber,  and  when 
the  piston  is  at  the  upper  end  of  its  stroke 
it  passes  from  over  a  covered  port  g  so 
that  an  additional  supply  of  explosive  mix- 
ture rushes  in  through  said  port  to  fill  the 
vacuum  in  the  crank  chamber.  The  mix- 
ture is  ignited  above  the  piston,  and  drives 
the  piston  down  until  it  uncovers  the  ex- 
haust port  f,  when  the  burnt  products 
which  are  under  considerable  pressure  es- 
cape through  said  port.  As  the  piston  de- 
scends further  it  puts  the  upper  and  lower 
part  of  the  cylinder  into  communication,  as 
above  described,  so  that  the  mixture,  com- 
pressed to  from  5  to  10  pounds  gauge  in 
the  crank  chamber,  rushes  through  the 
ports  hi,  hi  and  passage  h,  and  displaces  the 
product  of  combustion  above  the  piston. 
The  piston  then  again  rises,  and  the  cycle 
is  repeated. 

In  the  ordinary  construction  of  this  class 
of  engines  the  passage  h  remains  open  at 
its  lower  end  to  the  crank  chamber,  and 
is  not  opened  and  closed,  the  port  hi  being 
covered  and  uncovered  as  above  described. 
It  is,  of  course,  necessary  to  let  the  pres- 
sure out  of  the  upper  part  of  the  cylinder 
before  the  explosive  mixture  will  run  in 
from  below  under  the  small  pressure  given 
it  in  the  crank  chamber;  on  this  account 
the  exhaust  passage  is  placed  a  little  ahead 
of  the  intake  passage,  which  is  alleged  to 
be  a  desirable  construction. 

(To  be  concluded.) 


Fig.  2.— Sintz  Enc.ine. 
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ELECTRIC 
IGNITION 

«^ 

The  Spark  Coil. 

There  are  essentially  two  methods  of 
electric  ignition  for  hydrocarbon  motors, 
viz.,  jump  spark  ignition  and  touch  spark 
or  make  and  break  ignition.  In  the  for- 
mer system  a  spark  is  caused  to  jump 
the  gap  between  the  ends  of  two  elec- 
trodes in  the  cylinder  wall,  insulated  from 
each  other,  while  in  the  latter  system  the 
spark  is  formed  between  relatively  mov- 
able terminals  in  the  cylinder  wall,  which 
are  first  brought  in  contact  for  a  moment 
to  close  the  circuit  and  allow  the  current 
to  flow,  and  then  rapidly  separated.  The 
former  is  also  known  as  the  high  ten- 
sion system  and  the  latter  as  the  low 
tension. 

The  high  tension  system  of  ignition  in 
its  simplest  form  consists  of  the  follow- 
ing apparatus:  A  source  of  current  (bat- 
tery or  mechanical  generator),  an  induc- 
tion coil,  operated  by  the  source  of  cur- 
rent, for  producing  extremely  high  press- 
ure electric  impulses  on  the  principle  of 
electromagnetic  induction;  an  interrupter, 
or  timer,  operated  by  the  motor,  for  actu- 
ating the  coil  at  the  proper  period  in  the 
cycle  of  operation  of  the  motor;  a  spark 
plug,  which  is  secured  into  the  combus- 
tion chamber  wall  of  the  engine,  and  the 
electrodes  of  which  are  connected  to  the 
secondary  winding  of  the  coil. 

The  simplest  form  of  spark  coil  or  in- 
duction coil,  known  as  a  plain  coil,  is 
built  about  as  follows:  A  core  is  made  of 
soft  annealed  iron  wires  (about  No.  20 
B.  &  S.  gauge)  from  one-half  to  three- 
quarter  inch  in  diameter  and  about  6 
inches  long.  Over  this  core  is  slipped  a 
spool  of  insulating  material  (hard  rubber 
or  composition),  on  which  is  wound  first 
the  primary  winding  of  the  coil,  which 
consists  of  several  layers  of  about  No.  15 
B.  &  S.  gauge  silk  insulated  magnet  wire. 
After  the  primary  wire  has  been  all 
wound  on  and  the  ends  have  been  prop- 
erly brought  out  through  the  heads  of  the 
spool  to  be  connected  to  binding  posts 
thereon,  a  layer  of  insulating  material  is 
applied  over  the  primary  wire,  and  the 
secondary  winding  is  then  wound  on. 
This  consists  of  about  No.  36  B.  &  S. 
gauge  single  silk  covered  magnet  wire, 
the  amount  used  varying  considerably 
with  the  different  manufacturers.  When 
all  the  wire  has  been  wound  on  the  ends 
are  brought  out  to  binding  posts,  the  coil 
is  soaked  in  shellac  dissolved  in  alcohol 
and  baked,  or  in  melted  paraffin  or  a 
paraffin  compound,  and  allowed  to  cool. 
It  is  then  placed  in  either  a  cylindrical 
hard  rubber  shell  or  in  a  prismatic  hard- 
wood box,  according  to  the  use  to  which 
it  is  to  be  put.  The  proportions  of  these 
coils  vary  greatly.  For  motor  cycle  use 
they  are  made  long  and  of  small  diame- 
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ter  (10x25^  inches,  for  instance),  while 
for  some  other  purposes  short  and  thick 
coils  are  found  more  convenient  (4x6 
inches,  for  instance).  A  diagrammatic 
representation  of  an  induction  coil  is  given 
in  Fig.  I. 

According  to  S.  P.  Thompson  it  re- 
quires about  10,000  volts  to  jump  a  gap 
of  one-sixteenth  inch  in  the  atmosphere. 
The  electrical  resistance  of  an  explosive 
charge  under  compression  is  several 
times  as  great  as  that  of  the  atmosphere, 
and  hence,  though  the  spark  plug  ter- 
minals are  usually  only  one-thirty-second 
inch  apart,  the  coils  are  wound  to  give  a 
spark  from  one-half  to  three-quarters  inch 
long  in  the  atmosphere.  This,  according 
to  Thompson's  rule,  requires  from  80,000 
to  120,000  volts  maximum  pressure. 

With  a  coil  constructed  as  described 
above,  a  jump  spark  may  be  produced  for 
demonstrating  purposes  as  follows  (Fig. 
2)  :  Connect  the  ends  or  leads  of  the  sec- 
ondary winding  to  fixed  insulators  and 
bend  the  ends  so  they  are  from  one-six- 
teenth to  one-eighth  inch  apart.  Connect 
one  end  of  the  primary  winding  to  an 
electric  battery,  and  with  the  other  lead 
of  the  primary  winding  brush  against  the 
other  terminal  of  the  battery,  as  indicat- 
ed. When  the  contact  is  broken  there 
will  be  a  spark  both  at  the  point  of 
rupture  in  the  primary  circuit  and  at  the 
gap.  An  electric  impulse  is  also  induced  in 
the  secondary  circuit  when  the  primary  cir- 
cuit is  closed  and  the  current  flowing  in  it 
gradually  rises  to  its  maximum  value,  but 
this  impulse  is  too  feeble  to  cause  a  spark 
to  jump  across  the  gap.  Only  the  impulse 
induced  in  the  secondary  during  the  dying 
out  of  the  current  in  the  primary  is  util- 
ized. The  electromotive  force  induced 
in  the  secondary  winding  varies  substan- 
tially as  shown  in  the  curve,  Fig.  3. 
While  the  current  in  the  primary  wind- 
ing rises  to  a  maximum  an  impulse  is  in- 
duced in  the  secondary  winding  in  the 
opposite  direction  to  that  flowing  in  the 


primary  circuit,  and  while  tht 
in  the  primary  decreases  an  aopoq 
induced  in  the  secondary  in  tbc  iaa 
rection  as  the  primary  currccL  Ti 
and  experiment  show  that  tht  -t 
impulse  in  the  secondary  djm; 
break  in  the  primary  has  abcc : 
the  maximum  value  as  the  direct :« 
during  the  "make,**  but  lasts  aE^  1 
half  as  long.  The  quantity  of  cirri 
— in  other  words,  the  product  oi  -•  1 
age  current  by  the  time — is  :is£  i 
for  both  impulses.  Under  certiir 
tions  of  self  inductance  and  a^ 
the  secondary  circuit  the  discrq 
of  an  oscillatory  nature;  that  is.  2 
passes  through  the  circuit  hrr.  t 
direction,  then  in  the  other,  j-:| 
diminishing  in  value,  as  indicate:  r 
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Fig.  3. 

4.    It  does  not  appear  to  be  kno«-- 
the  conditions  in  the  average  bp 
spark  circuit  are  such  as  to  ca--<  - 
oscillatory  discharge. 

A  coil  used  as  illustrated  by  ri.  i 
described  experiment  will  - 
feeble  sparks  for  its  size,  for  -j^ 
ing  reasons:  The  inductive  ditv. 
primary  winding  on  the  sec:i^ 
pends  upon  the  rate  at  which  i^c 
in  the  primary  winding  decrcaf'.' 


Fig.  2. 


Fig.  4. 

out.  If  a  strong  inductive  effer 
produced  in  the  secondary  ifcc  cr 
the  primary  must  stop  sudd'^ 
this  is  prevented  by  the  self  re 
the  primary  coil,  which  has  1  * 
to  prevent  the  current  from  d'.' 
The  direct  result  of  this  is  c  * 
primary  circuit  is  broken  a  spi'^'^ 
at  the  break,  which  simply  n::J 
the  current  continues  to  fi.'^  - 
break  has  occurred,  dying  fl  » 
paratively  slowly,  and  the  indsr 
on  the  secondary  winding  15 
spark  at  the  break  in  the  p^.r 
cuit  is  even  larger  than  that  r 
ondary  circuit,  and  as  this  pnrs 
serves  no  useful  purposes,  be. 
contrary,  quickly  cats  or  brxroL^  • 
contact  points,  such  an  ^rr^x 
obivously  defective.  The  wb'  • 
is  evidently  due  to  the  self  r 
of  the  primary  circuit,  and  Uk  • 
this    self   inductance    must   tbr 
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trcomc  in  some  manner.     This  is  ac- 
npUshed  by  means  of  a  condenser. 
Vn  electric  condenser  is  a  device  which 
1  absorb  or  hold  an  electric  charge  in 
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Fig.  5.— D1ACRA31  OF  Condenser. 

)ut  the  same  manner  as  a  jug  holds  a 
Bid.  Every  conductor  of  electricity 
ms  a  condenser,  and  its  capacity  for 
ding  charge  depends  upon  its  sur- 
c  A  condenser  is  therefore  made  of 
ctrically  conductive  material  formed 
D  such  shape  as  to  present  the  great- 
possible  surface  for  the  least  amount 
material.  The  usual  method  of  con- 
Dcting  an  electric  condenser  is  as  fol- 
rs:  The  conducting  material  used  is  tin 
I,  of  which  a  large  number  of  sheets 

prepared,  all  cut  to  the  same  size, 
ese  are  placed  one  on  top  of  the  other, 
h  a  thin  layer  of  insulating  material, 
ally  two  sheets  of  paraffined  paper, 
ween.  Numbering  the  successive 
sets  of  tinfoil  serially,  all  sheets  of 
ffl  number  are  connected  together,  and 
sheets  of  odd  number  are  connected 
;ethcr,  these  connections  forming  the 
minals  of  the  condenser.  The  con- 
fer is  then  connecte4  across  the  break 
the  primary  circuit.  The  action  of  the 
uicnser  is  as  follows:  When  the  cir- 
t  is  broken  and  the  current  begins  to 

down,  an  "extra  current"  is  pro- 
:ed  by  the  self  induction  in  the  pri- 
ry  circuit,  but  this  extra  current,  in- 
id  of  forcing  its  way  across  the  gap, 
ses  into  the  condenser,  charging  it, 
B  avoiding  the  spark  at  the  break. 
H  course,  the  condenser  must  be  of 
h  capacity  as  to  just  neutralize  the 
uctance  of  the  primary  circuit.  Ca- 
aty  is,  in  fact,  an  "antidote"  for  self 
uctance,  and  neutralizes  all  its  effects, 
the  capacity  just  balances  the  self  in- 
tonce,  the  current  in  the  primary  will 

down  almost  instantly,  and  conse- 
mtly  a  high  pressure  will  be  induced 
the  secondary  winding.  The  self  in- 
tance  that  must  be  neutralized  by  the 


Fig.  6. — Construction  of  Condenser. 


ttcity  of  the  condenser  is  not  only  that 
the  primary  winding  of  the  coil,  but 
It  of  the  whole  primary  circuit. 
(To   be   continued.) 


Improvements  in  1906  Cars* 

By  Albert  L.  Clough. 

In  looking  over  the  1906  models  one  is 
struck  by  the  almost  total  absence  of 
those  revolutionary  changes  in  construc- 
tion and  appearance  which  instantly  ap- 
peal to  the  casual  observer.  Of  course 
multicylinder,  two  cycle  engines,  six  cyl- 
inder motors  and  frictional  transmissions 
are  sufficiently  radical  departures  from 
ordinary  practice  to  attract  the  eye  and 
engage  the  attention  of  all,  but  the 
changes  in  the  so  called  standard  types 
of  two  and  four  cylinder  cars  are  mostly 
in  inconspicuous  though  not  unimportant 
details,  or  in  important  structural  and 
mechanical  refinement  which  are  not  appa- 
rent upon  the  surface.  Last  season  the  side 
entrance  tonneau,  mounted  upon  a  length- 
ened frame,  was  the  all  important  inno- 
vation, so  far  as  the  general  public  was 
concerned,  but  this  year  affords  no  sim- 
ilar salient  departure  from  previous  prac- 
tice. The  side  entrance  car  was  some- 
thing which  appealed  as  an  improvement 
to  every  automobile  user,  and  its  adop- 
tion by  manufacturers  led.to  the  purchase 
of  a  vast  number  of  new  cars,  and  the 
flooding  of  the  second  hand  market  with 
a  host  of  rear  entrance  vehicles.  This 
year  the  industry  has  failed  to  present 
to  the  public  any  such  obviously  evident 
improvement.  People  are  constantly  re- 
marking: "I  suppose  there  are  a  great 
many  improvements  in  automobiles  this 
year,"  and  one  need  have  no  hesitation 
in  answering  in  the  affirmative,  but  to 
explain  the  nature  of  most  of  them  one 
has  to  go  into  technicalities. 
no  change  in  types. 

At  the  beginning  of  1905  a  very  large 
proportion  of  the  leading  manufacturers 
were  engaged  in  the  building  of  four 
cylinder  touring  cars,  with  three  speed 
sliding  gears  and  shaft  drives,  and  the 
double  cylinder  car  with  planetary  change 
speed  gear  was  the  accepted  type  for 
lower  priced  vehicles.  This  condition 
prevails  at  the  beginning  of  1906,  and  to 
the  superficial  observer  it  would  appear 
that  the  chief  changes  in  the  former  type 
had  been  to  give  it  more  power  and  to 
lengthen  the  springs  and  wheel  base, 
while  little  change  had  been  made  in  the 
two  cylinder  type,  except,  in  a  number  of 
cases,  to  remove  the  engine  from  the 
body  and  place  it  under  the  hood.  Such 
a  casual  onlooker  is  losing  the  very  gist  of 
the  situation. 

In  this  country  the  present  season  is 
the  first  in  which  the  majority  of  auto- 
mobile concerns  manufacture  the  same 
types  of  cars  as  the  season  previous.  It 
is  the  first  year  in  which  the  serious 
business  of  a  large  proportion  of  the  fac- 
tories has  been  the  refinement  and  gen- 
eral working  out  of  a  type  of  car  which 
they  have  built  during  the  previous  sea- 
son. Instead  of  having  to  go  to  work 
and  lay  out  a  car  of  entirely  different 
type,  with  an  engine  of  a  different  num- 


ber of  cylinders,  differently  placed,  a 
change  speed  gear  of  an  hitherto  un- 
familiar construction  and  a  transmission 
and  rear  axle  radically  departing  from  his 
previous  usage,  with  the  whole  mounted 
upon  a  frame  of  necessarily  different  pro- 
portions, the  manufacturer  has  only  to 
review  his  experiences  with  his  last  year's 
product,  to  digest  the  reports  of  his  re- 
pair department,  run  over  the  complaints 
and  suggestions  of  users  and  agents, 
study  the  details  of  his  competitors'  cars 
of  the  same  general  type,  and  then  go  to 
work  to  make  a  general  ^ 

refinement  of  details.  <i 

No  engineering  skill  can  absolutely  in- 
sure the  production  of  a  car  which,  in  its 
first  season,  shall  prove  free  from  weak- 
nesses and  defects,  unless,  indeed,  the 
machine  be  an  absolutely  servile  copy 
in  both  material  and  design;  but  with  a 
season  of  fairly  successful  experience 
with  a  certain  type  of  car  the  manufac- 
turer may  feel  that  the  "past  at  least  is 
secure,"  and  devote  himself  to  a  careful 
study  of  all  minor  changes  which  may 
reasonably  be  expected  to  make  his  prod- 
uct even  better.  A  very  large  number  of 
factories  during  the  past  manufacturing 
season  have  been  in  this  latter  situation, 
and  this  fact  constitutes  1906  the  first 
season  which  may  be  denominated  as  in 
an  important  degree  one  of  refinement, 
working  out  and  detailed  improvement. 
Certain  manufacturers  have  even  taken 
pains  in  their  advertising  to  convey  the 
impression  that  they  are  making  the 
same  car  this  year  as  last,  with  detailed 
improvements  merely. 

Aside  from  the  very  general  increase  in 
horse  power,  which  most  automobilists 
probably  regard  as  a  great  advantage,  it 
may  be  said  that  the  chief  improvements 
in  high  grade  cars  of  so  called  standard 
type  are  three  in  number:  The  general  use 
of  specially  adapted  materials  of  construc- 
tion; improved  machine  work,  especially  on 
the  vital  parts  of  the  engine,  and  the  re- 
finement of  design  of  mechanical  parts, 
especially  bearings. 

BETTER    MATERIALS. 

Up  to  the  present  season  the  use  of 
special  steels  in  American  automobile  con- 
struction has  been  rather  limited  and  it 
has  been  a  difficult  matter  to  obtain  such 
materials  in  the  domestic  market,  but  with- 
in a  short  time  past  American  steel  manu- 
facturers have  begun  to  take  cognizance  of 
the  automobile  business  as  an  important 
consumer  of  raw  metal  stock  and  have 
commenced  to  take  some  pains  to  meet 
the  requirements  of  the  new  industry. 

Now  the  automobile  manufacturer  is  be- 
ginning to  keep  in  close  touch  with  the 
mechanical  testing  laboratory  and  the 
metallurgical  chemist,  by  whose  expert  aid 
the  physical  properties  of  steels  and  bronzes 
are  made  known  to  him.  The  action  of  the 
Licensed  Association  in  equipping  a  testing 
laboratory  and  employing  metallurgical  ex- 
perts is  one  of  the  recent  events  of  ex- 
treme importance.    Foreign  manufacturers 
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have  hitherto  enjoyed  an  advantage  over 
American  builders  in  their  ability  to  obtain 
the  special  materials  which  they  desired, 
and  this  has  been  one  of  the  causes  which 
have  contributed  to  the  excellent  reputation 
of  foreign  cars.  Now  that  American  man- 
ufacturers are  rapidly  securing  as  good 
facilities  for  the  purchase  of  appropriate 
raw  materials,  and  are  actually  very  large- 
ly using  specially  adapted  metals  for  the 
important  parts  of  their  cars,  this  disad- 
vantage under  which  they  have  been  labor- 
ing will  speedily  vanish. 

It  is  an  undoubted  fact  that  a  vast  deal 
of  care  has  been  expended  upon  the  se- 
lection of  the  most  suitable  materials  for 
the  vital  parts  of  1906  cars.  No  such  at- 
tention has  ever  been  paid  to  the  subject 
before  and  never  in  the  history  of  the  art 
has  so  much  high  priced  special  stock  been 
consumed. 

u  CRANK   SHAFT  STOCK, 

The  crank  shaft— the  most  severely 
stressed  part  of  the  car — with  its  rapidly 
recurring  combined  twisting  and  bending 
effects,  has  come  in  for  a  vast  amoimt  of 
expensive  experiment  as  regards  the  most 
suitable  steel  from  which  to  construct  it, 
and  the  methods  to  be  used  in  the  treat- 
ment of  the  metal,  and  in  most  first 
class  factories  it  is  now  machined  from 
specially  compounded  material.  Not  so 
ver>'  long  ago  a  good  machine  steel  was 
thought  proper  material  for  a  crank  shaft, 
but  now  no  well  regulated  automobile 
shop  is  using  anything  but  special  high 
cost  compounded  material  and  treating 
this  in  the  most  approved  method.  The 
material  entering  into  axles  and  shafts  has 
recently  received  almost  equally  careful 
attention. 

Perhaps  no  part  of  the  whole  car,  so 
far  as  the  material  to  be  used  and  its  treat- 
ment are  concerned,  has  given  manufac- 
turers more  trouble  than  the  gears  of  slid- 
ing pinion  change  speed  combinations. 
Without  specially  adapted  materials  and 
proper  treatment  it  is  practically  impossible 
to  construct  a  strong  and  durable  sliding 
^ear  combination.  Better  materials  enter 
into  the  gears  of  1906  cars  than  ever  be- 
fore. Cylinders,  and  pistons  also,  have 
been  the  objects  of  very  great  attention 
as  regards  quality  of  material.  Similar 
careful  studies  of  special  bronzes  and 
aluminum  alloys  as  applied  to  automobile 
work  have  been  made,  and  more  appro- 
priate materials  of  this  class  are  being 
embodied  in  cars  of  late. 

Costly  improvements  in  the  materials 
which  enter  into  the  cars  are  not  apparent 
to  any  ordinary  scrutiny,  and  they  do  not 
appeal  to  the  ordinary  user  as  do  more 
evident,  but  really  less  valuable,  features 
of  the  product.  However,  the  use  of  first 
class  metals  in  recent  cars  has  been  the 
mean$  of  reducing  the  vehicle  weight  and 
of  increasing  ability  without  sacrifice  of 
endurance. 

IMPROVED    WORKMANSHIP. 

The     improvement    in     workmanship     is 


most  noticed  in  the  engine  cylinders  and 
pistons.  In  the  1906  product  in  general  the 
most  minute  attention  has  been  paid  to 
the  perfect  fitting  of  these  two  all  impor- 
tant engine  parts,  with  the  result  of  a 
well  •  nigh  perfect  retention  of  compres- 
sion and  a  minimum  of  frictional  losses  in 
the  motor.  Although  grinding  of  cylinder 
bores  has  been  extensively  practiced  in  pre- 
vious seasons,  it  may  be  said  that  this 
year  it  is  for  the  first  time  a  practically 
universal  method,  as  applied  not  only  to  the 
cylinder  but  to  parts  of  the  piston  and  to 
the  rings. 

Grinding  may  be  objectionable  in  some 
respects,  but  it  is  nevertheless  regarded  as 
an  indispensable  process  by  the  majority 
of  first  class  automobile  manufacturers. 
The  aging  of  cylinder  castings  to  relieve 
initial  stresses  which  might  result  in  future 
distortive  actions  gfives  to  the  present  re- 
fined processes  of  boring  and  grinding  an 
efficacy  which  leads  to  very  perfect  results. 
A  careful  allowance  in  piston  size  for  ex- 
pansive effects  due  to  nmning  temperatures 
has    resulted    in    reduced    engine    friction. 

No  better  example  of  the  care  which  is 
lately  being  taken  as  to  piston  fit  can  be 
cited  than  that  of  piston  rings.  Up  to 
the  present  season  the  number  of  rings  em- 
ployed upon  automobile  engine  pistons  was 
very  generally  three.  In  1906  engines  four 
rings  is  a  more  usual  number,  and  makers 
go  so  far  as  to  employ  double  and  triple 
rings  in  each  slot,  each  one  of  which  is  ac- 
curately machined  and  ground  on  sides  and 
face. 

SPECIAL    MACHINE    TOOLS. 

As  the  automobile  business  becomes 
more  and  more  manifestly  a  large  industry 
of  considerable  stability,  manufacturers  are 
warranted  in  the  purchase  of  special  ma- 
chine tools  of  modern  design,  which  en- 
sure a  better  quality  of  machine  work 
throughout  the  car  mechanism.  Builders 
of  machine  tools  have  lately  paid  special 
attention  to  the  needs  of  the  business,  and 
accurate  automatic  tools  of  great  rigidity 
and  extreme  accuracy  arc  being  offered  to 
automobile  manufacturers  and  installed  by 
them  in  considerable  numbers.  Boring 
mills  for  a  multiplicity  of  cylinders,  with 
grinding  attachment,  automatic  gear  cut- 
ters and  automatic  screw  machinery  spe- 
cially adapted  to  the  industry,  have  con- 
tributed to  the  excellence  of  the  workman- 
ship fotmd  in  1906  cars. 

The  improved  workmanship  found  in 
this  year's  cars  may  not  appeal  to  the  ordi- 
nary buyer  as  would  some  more  superficial 
novelty  applied  to  the  vehicle,  but  the  great- 
er durability  and  higher  degree  of  relia- 
bility which  it  implies  will  doubtless  re- 
sult in  a  previously  unknown  measure  of 
satisfaction  upon  the  part  of  the  user. 

With  a  large  number  of  manufacturers 
this  year  building  cars  almost  identical  in 
model  with  those  which  they  produced  last 
season,  attention  can  be  given  to  the  careful 
revision  of  the  design  of  each  important 
part.  Such  changes  as  adding  a  little  metal 
where  it  is  found  to  be  needed,  "whittling" 


off  a  trifle  where  it  can  be  ^pi^t  n 
ing  certain  parts  more  easily  ^rr^ 
capable  of  being  dissmWei  i^ 
volving  the  disturbance  of  o6r  ;r 
creasing  frictional  surfaces  whr?  n 
been  excessive,  are  the  kind  x^i 
gest  themselves  and  lead  ti)  jg 
weight,  increased  strength,  ii> 
venience  and  greater  durabi':  .\ 
improvements  of  this  kind  CDtft  .r 
ly  into  1906  cars  and  add  irya 
their  value. 

Poor  materials  and  badly  (i>ri 
lubricated  bearings  have,  in  tbejt ) 
the  chief  causes  leading  to  the  r:.( 
tor  cars.  With  the  almost  naH 
carding  of  gas  pressure  or  otlr  a 
tive  oil  feeding  devices  in  the  .a\ 
uct  and  the  general  adoptioc  :4  d 
visually  indicating,  positive,  diL-a 
bricator  or  the  submerged  ?oc- 
"flooding"  the  bearings,  Xo^^i 
widespread  use  of  ball  bcanrJ 
tion  troubles  will  be  reduced  t3 it 
unattained  minimum. 

THE   SELECTIVE  GLU  CEA5C 

Among  1906  improvemaiti 
readily  apparent  nature  to  'i< 
to  spoken  of  the  adoptioa  c-i  i: 
gear  changing  system,  witb  r_  "-i 
ning  on  ball  bearings,  is  vx  t« 
worthy. 

This  system  is  more  or*^ 
safer,  and  the  average  opersf.  « 
far  better  results  with  it  thar  f H 
system. 

Much  attention  has  bee:  ?-* 
springs  of  the  1906  models  3 
effects  will  be  apparent  to 
rides  in  the  new  cars.  Btf" 
of  the  gears  which  drive  acrl 
more  general  provision  of  nr- 
protecting  the  car  medua*^ 
teristics  of  the  latest  cars. 

Makers  who  continue  ^•^ 
seasons  the  building  of  pn'^-* 
type  of  car,  work  out  \a' 
convenient  changes  whici.  :^ 
are  of  considerable  raJi  ■ 
changes  as  pedals  of  a  les?  s:< 
a  better  arrangement  of  h^'^ 
ing  wheel,  mud  guards  bfU-' 
shape  to  protect  passengers.  "^ 
the  carburetor  where  it  maT*- 
ly  primed,  the  provision  ci  1^ 
space,  the  addition  of  an  "k 
the  provision  of  oil  retainiai  J 
hangers,  strut  joints,  etc,  ».t 
little  touches  which  the  6csz 
make  to  refine  a  ccrtair  r? 


The  Spanish  militiry  j=^- 
recently  received  dcliven 
power  Daimler  motor  tr-^ 
6,600  pounds  and  fitted  *-*  ^ 
tires.  The  body  is  of  tkt  '^ 
and  the  driver's  seal  »  ' 
carriage  top.  The  wap*  ' 
age  speed  of  7  miles  p«f  *- ' 
and  takes  hills  up  to  *•  • 
change  gear  gives  tbr«  i^^ 
the  drive  is  by  side  cbii? 
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Jump  Spark  versus  Make  and 
Break. 

The  rapid  introduction  of  four  and  six 
cylinder  automobile  engines  and  the  fu- 
ture possibility  of  the  use  of  even  eight 
cylinder  motors  have  brought  the  question 
of  the  economical  application  of  ignition 
current  into  great  prominence.  At  the 
same  time  the  jump  spark  method,  as 
at  present  applied,  is  beginning  to  be 
suspected  of  inferiority  as  compared  with 
the  contact  spark  system,  so  far  as  prac- 
tical results  in  securing  quick  and  com- 
plete combustion  of  the  charge  are  con- 
cerned. It  would  thus  seem  that  the 
jump  spark  method  is  "on  trial"  as  never 
before  as  to  its  economy  and  adequacy, 
and  in  order  that  it  may  retain  its  pres- 
ent popularity  it  must  demonstrate  that 
it  is  capable  of  producing  just  as  com- 
plete and  practically  as  prompt  an  inflam- 
mation of  gasoline  charges  as  can  its 
competitor.  Perhaps  a  considerably 
lower  electrical  efficiency  upon  the  part 
of  the  jump  spark  system  would  cheer- 
fully be  tolerated  by  users  as  being  only 
a  partial  offset  to  the  mechanical  advan- 
tages which  it  is  generally  felt  to  pos- 
sess. Indeed  the  question  of  the  relative 
current  consumption  shown  by  the  two 
systems  is  of  substantial  importance  only 
when  batteries  are  the  source  of  electrical 
energy.  With  a  supply  from  a  mechan- 
ical generator  the  matter  of  current  con- 
sumption becomes  of  comparatively 
slight  moment. 

The  question  as  to  which  system,  as 
at  present  applied,  affords  the  most  ener- 
getic ignition  is,  on  the  other  hand,  of 
the  most  vital  import,  and  will  have  a 
profound  bearing  upon  the  futures  of  the 
two  methods.  It  can  hardly  be  doubted 
that  the  balance  of  evidence  points  to  the 
superiority  in  this  all  important  respect 
of  the  contact  spark  system  over  the 
jump  spark  method  as  now  practiced. 
Manufacturers  of  jump  spark  coils  have 


been  striving  most  energetically  during 
the  last  few  years  to  increase  the  heat 
developed  by  the  spark  and  to  reduce 
the  energy  called  for  by  the  primary, 
and  much  has  been  accomplished. 

There  can  hardly  be  a  doubt  that  jump 
spark  coils  can  be  constructed  which  will 
deliver  as  much  effective  igniting  energy 
as  contact  spark  coils  do  or  ever  can,  and 
that  such  coils  will  be  produced  (if,  in- 
deed, they  are  not  already)  is  open  to  no 
more  question.  The  mechanical  diffi- 
culties of  the  contact  spark  system  ap- 
pear to  be  such  that  a  considerable  in- 
crease in  cost  of  jump  spark  outfits  will 
be  tolerated  if  they  can  thus  be  made 
equally  efficient.  One  may  look  for  an 
improvement  in  high  tension  ignition 
practice  when  the  requirements  are  fully 
known  rather  than  for  its  supersession, 
and  it  is  reasonable  to  expect  that  an  in- 
crease in  the  use  of  improved  mechanical 
current  generators  will  be  coincident 
with  it. 


Gasoline   (?)   Explosions  in  New 
York  Sewers. 

As  reported  in  our  last  issue,  a  scries 
of  violent  explosions  occurred  recently 
in  the  sewers  in  that  part  of  New  York 
city  where  most  of  the  garages  are  lo- 
cated, the  detonations  sending  manhole 
covers  into  the  air  and  injuring  many 
people.  The  explosions  have  been 
ascribed  to  the  accumulation  of  gasoline 
vapor  in  the  sewers  from  gasoline  emp- 
tied through  drains  in  the  garages.  The 
city  officials,  however,  discredit  this  ex- 
planation, and  have  announced  their  de- 
termination to  fight  claims  for  damages 
until  the  true  cause  of  the  accident  is 
proven.  This  decision  is  highly  com- 
mendable, because  if  the  actual  cause  of 
the  disaster  can  be  found  it  will  not 
only  place  the  blame  where  it  properly 
belongs,  but  it  will  enable  steps  to  be 
taken   to  prevent  a   recurrence   of  such 
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explosions.  The  theory  that  the  ex- 
plosions were  due  to  gasoline  vapor  is 
incomplete,  for  it  does  not  explain  how 
this  vapor  was  ignited.  Gasoline  -vapor 
mixed  with  air  in  certain  proportions 
will  burn  with  explosive  violence,  but 
such  a  mixture  is  not  in  any  sense  self- 
igniting,  and  to  effect  ignition  it  must 
be  brought  in  contact  with  a  flame  or 
some  red  hot  object.  The  inquiry,  if  one 
is  made,  should,  therefore,  evidently 
cover  two  principal  points,  viz.,  the  na- 
ture of  the  explosive  and  the  nature  of 
its  ignition. 

There  is  undoubtedly  a  good  deal  of 
danger  connected  with  the  emptyiirg  of 
stale  gasoline  into  sewers,  and  the  prac- 
tice should  be  strictly  prohibited.  Gaso- 
line being  much  lighter  than  water  will 
float  on  top  and  evaporate,  and  the  vapor 
may  well  mix  with  the  air  in  the  sewers 
in  a  proportion  rendering  it  inflamma- 
ble. The  danger  of  an  accumulation  of 
inflammable  gases  in  sewers  is  apparent, 
as  even  a  lighted  match  carelessly 
thrown  into  an  open  manhole  might  set 
them  off. 


An  Automobile  Livery  Evil. 

Garage  owners,  especially  in  the  small- 
er cities,'  make  a  practice  of  using  for 
livery  purposes  old  cars  taken  in  trade 
from  purchasers  of  new  ones.  One  can- 
not exactly  blame  them  for  their  efforts 
to  turn  these  vehicles  to  some  account, 
-  J^,  the  practice  is  calculated  to  give  a 
black  eye  to  the  automobile  business 
generally,  and  particularly  to  the  firm 
concerned.  Exceptions  to  this  rule  may 
be  made  in  the  case  of  cars  embodying 
the  best  workmanship  and  sound  design, 
but  used  cars  to  which  this  description 
applies  are  usually  quickly  disposed  of, 
and  \n  not  a  few  instances  it  is  the 
poorly  designed,  ramshackle  vehicle 
which  the  garage  keeper  is  unable  to 
find  a  customer  for  that  is  definitely  add- 
ed to  the  livery  department.  The  short- 
sightedness of  this  policy  is  apparent. 
If  a  person  requiring  Kvery  service  or- 
ders an  automobile,  he  usually  does  so 
because  he  is  in  a  hurry,  and  if  the 
car  breaks  down  en  route  the  incident 
is  doubly  aggravating.  Where  only  old 
fashioned,  worn  out  cars  are  used,  the 
service  will  quickly  acquire  a  reputation 
for  want  of  reliability,  and  its  custom 
will  drop  off;  the  connected  agency  and 
garage  business  is  likely  to  be  also  ad- 
versely affected. 


Gasoline  Motor  Fire  Engines. 

We  had  an  inquiry  some  time  ago  as 
to  who  makes  a  high  powered  motor  car 
fitted  with  a  power  driven  pump  for  fire 
fighting  purposes.  Our  correspondent 
lives  in  a  suburb  of  Philadelphia  and  is 
a  member  of  the  local  volunteer  fire  bri- 
gade. Our  answer  was  that  no  such 
machines  are  now  being  built,  but  the 
thought  occurred  to  us  that  possibly 
there  might  be  a  field  for  them  large 
enough  to  warrant  the  attention  of  some 
manufacturer.  There  are  volunteer  fire 
brigades  in  practically  all  the  smaller 
suburban  towns  of  large  cities,  but  the 
efliciency  of  these  bodies  often  leaves 
much  to  be  desired,  largely  owing  to 
their  inability  to  get  promptly  to  the 
scene  of  conflagration.  Here  a  gasoline 
motor  equipment  would  come  in  very 
handy.  There  is  probably  not  one  of 
these  fire  brigades  which  does  not  count 
among  its  members  some  experienced  in 
automobile  driving,  and  this  would  tend 
to  help  to  rapidly  familiarize  the  whole 
corps  with  the  operation  of  the  machine. 
A  motor  car  of  40  to  50  horse  power, 
carrying  a  pump  capable  of  absorbing 
about  the  whole  of  this  power,  ought  to 
prove  a  very  efficient  fire  fighting  ma- 
chine, owing  to  its  instant  readiness  for 
the  road,  its  high  speed,  and  its  ready 
change  from  self  propeller  to  a  fire 
pump,  which  could  be  accomplished  by 
a  single  manipulation.  The  cost  of  such 
a  machine  might  be  too  high  for  the 
smaller  towns,  but  would  be  quite  within 
the  reach  of  the  average  city  suburb,  and 
the  advantage  of  installing  such  an  up 
to  date  fire  fighting  apparatus  would  be 
enhanced  by  the  possibility  of  a  reduc- 
tion in  insurance  rates  which  it  carries 
with  it. 


The  Color  Line  in  Chauffeurs' 
Clubs. 

The  recent  vote  passed  by  the  New 
Haven  Chauffeurs*  Club,  barring  colored 
men  from  membership,  will  naturally  result 
in  the  formation  of  a  colored  chauffeurs* 
club  in  the  Elm  City.  It  was  explained 
that  this  vote  was  not  intended  as  a  slur 
on  colored  chauffeurs,  but  was  found  nec- 
essary for  the  preservation  of  the  club  on 
account  of  the  great  number  of  colored 
men  in  that  city  who  had  taken  up  motor 
car  driving  as  an  occupation.  New  Haven 
has  an  unusually  large  colored  population 
for  a  Northern  city,  and  it  is  quite  likely 


that  the  colored  chauffeur  has  become  an 
active  competitor  of  the  white  man.  Yet  it 
is  to  be  regretted  that  a  club  or  organiza- 
tion of  any  kind  should  feel  itself  called 
upon  to  take  such  action  formally.  Un- 
doubtedly it  is  the  sentiment  of  all  clubs 
of  white  men  to  exclude  colored  members, 
and  vice  versa.  Neither  race  appears 
anxious  to  overleap  natural  barriers.  Col- 
ored people  in  New  Haven  have  flourish- 
ing churches,  clubs  and  fraternal  orders  as 
well  as  white  people.  Thus  the  passage 
of  such  a  vote  by  any  organization  is  only 
effective  in  precipitating  a  vast  deal  of 
fruitless  discussion. 

When  it  comes  to  the  question  of  earn- 
ing a  livelihood  the  colored  man  should 
have  full  opportunity  according  to  his  abil- 
ities in  motor  car  driving  as  well  as  table 
waiting.  We  have  no  doubt  that  there  will 
be  many  capable  and  trustworthy  colored 
chauffeurs  in  time  to  come,  and  there  are 
probably  some  now.  It  is  an  occupation 
where  mechanical  knowledge  combined 
with  good  judgment  counts  for  eflSciency. 
and  if  the  colored  man  has  these  qualifica- 
tions he  will  find  no  lack  of  employers, 
whether  he  is  a  member  of  a  chauffeurs' 
club  or  not. 


A.  A.  A.— N.  A.  A.  M.  Compact. 

It  appears  that  the  American  Automo- 
bile Association  and  the  National  Associa- 
tion 'of  Automobile  Manufacturers  are 
about  to  enter  into  an  agreement  for  their 
mutual  protection.  The  former  organiza- 
tion now  exercises  control  over  automobile 
racing,  and  is  evidently  desirous  of  also 
controlling  all  other  forms  of  automobile 
competition.  The  manufacturers*  associa- 
tion, on  the  other  hand,  is  interested  in  lim- 
iting the  number  of  events  organized,  to 
keep  down  the  expense  of  the  manufactur- 
ers, and  insure  that  such  events  do  not  be- 
come too  common  and  devoid  of  interest 
to  the  public.  This  latter  object  can  evi- 
dently be  much  better  accomplished  if  a 
single  body  is  in  control  of  all  sorts  of 
competitions,  and  has  the  power  to  dis- 
qualify firms  and  drivers  who  participate 
in  unsanctioned  events.  It  is  therefore  most 
likely  that  the  manufacturers'  association 
will  adopt  the  recommendation  of  its  com- 
mittee, to  support  in  future  only  events 
sanctioned  by  the  A.  A.  A.  So  far  as  the 
latter  body  is  concerned,  the  move  evidently 
represents  an  effort  to  provide  against  the 
eventuality  of  its  authority  being  disputed 
at  some  future  time. 
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MAINTENANCE 

AND  REPAIRS 


cting  Rods  and  Other  Parts. 

By  O.  V.  H. 

do  automobile  manufacturers  persist 
ing  in  such  measly,  light  change 
id  parts?  Some  of  them  build  a  20 
lorse  power  engine  with  a  certain 
nge  gear,  then  build  an  engine  of 
►  horse  power  and  scarcely  increase 

of  shafts  and  gears  to  transmit 
he  power.    There  seems  to  be  too 

margin  of  safety  above  the  size 
I  actually  transmit  the  rated  horse 
If  the  load  was  steady  no  doubt 
s  would  prove  ample,  but  with  the 
strains    imposed    upon    the    gears 

conditions  of  roads,  they  should 

far  heavier  and  with  wider  face 
Actually  the  change  gears  used 

of  the  40  horse  power  touring 
about  the  correct  size  for  a  good 
What  mechanic  in  good  milling 
would  think  of  transmitting  the 
om  a  40  or  50  horse  power  engine 
yi  inch  or  i>4  inch  shaft,  espe- 
th  variable  and  reversible  load? 
i  be  considered  crazy,  yet  in  auto- 
ractice  this  is  frequently  done. 

ADJUSTABLE    BEARINGS. 

ription  of  a  new  runabout  in  one 
ade  magazines  conveys  the  infor- 
lat  "the  main  bearings  are  phos- 
ize  bushed  and  are  4  inches  long, 
long  life,"  etc.  It  seems  strange 
age  of  the  game  that  "men  who 
ild  an  engine  for  the  market  with 
bushings  and  not  make  the  bear- 
istable.  I  may  be  a  crank,  but 
-s  of  experience  with  both  kinds 
.r  adjustable  bearings  the  only 
,e.  Let  us  suppose  a  bearing  gets 
little;     it    pounds,    but    scarcely 


Fig.  2. 


vvar^2mt  new  bushings,  so  it  must 
^cts  so  bad  that  new  ones  must 
tHis  requires  the  flywheel  to  be 
3.S  ^  great  many  arc  forced  on 
ic     pressure;  while,  if  the  bear- 


ings were  adjustable,  a  few  minutes'  work 
would  make  the  engine  run  like  a  new 
one. 

TEST   OF  ACCESSIBILITY. 

I  think  a  test  similar  to  the  one  used 
by  the  Government  at  the  Sandy  Hook 
proving  grounds  would  be  a''  good  one. 
There,  when  a  gim  is  submitted  for  trial, 
the    operator,    among    other    things,    must 
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take  the  mechanism  apart  and  replace  it, 
and  the  difference  between  the  different 
makes  is  astonishing;  but  even  more  aston- 
ishing would  be  the  results  of  the  same 
test  applied  to  automobiles.  It  would  be 
more  interesting  to  see  some  of  the  oper- 
ators take  out  a  crank  shaft,  put  in  a  new 
gear  in  the  transmission,  or  a  high  speed 
clutch,  or  do  stunts  like  that,  than  to  see 
them  going  around  a  track  a  mile  long  in 
less  than  a  minute.  Seems  to  me  this  is 
a  better  test  of  real  worth,  for  it's  the 
kind  that  appeals  to  a  man's  business 
sense  and  his  purse. 

THREE    POINT    SUSPENSION. 

I  know  it  is  easier  to  find  fault  with  a 
thing  than  it  is  to  remedy  it.  There  are 
lots  of  ingenious  devices  on  automobiles, 
and  the  cars  are  being  improved  steadily, 
but  it  seems  there  is  a  lack  of  good  judg- 
ment of  the  terrible  strains  a  machine 
has  to  stand.  Lately,  the  three  point  sus- 
pension seems  to  be  used  more,  and  it 
should  be  used  more  than  it  is,  as  it  elimi- 
nates strains.  I  could  never  see.  the  reason 
for  securing  a  body  to  a  running  gear  at 
four  points  and  expecting  it  to  be  flexible. 
It  racks  the  joints  of  a  body  apart  and 
strains  the  frame.  Take  the  engine  sus- 
pension, for  instance;  it  is  far  easier  to 
line  an  engine  on  a  three  point  support 
than  on  a  four  point,  with  possibly  an  ad- 
ditional one  in  an  outboard  bearing  bolted 
to  the  frame  of  the  chassis,  that  twists  and 
binds  every  time  the  rig  goes  into  a  chuck 
hole,  causing  the  bearing  to  heat. 

FORMS    OF    CONNECTING    RODS. 

Taking  up  the  subject  of  connecting  rods, 
which  are  an  important  member  of  an 'en- 
gine. Figs.  I  and  2  show,  perhaps,  as  good 
a  rod  from  all  viewpoints  as  any  in  gen- 
eral use.  Fig.  I  shows  the  old  type  of  ma- 
rine rod  of  forged  or  cast  steel  with  a  T 
end.    It  is  easy   to  make   without  special 


tools,  and  is  very  convenient  to  fit,  as  the 
brasses  can  be  taken  off  and  fitted  to  the 
pin  and  then  put  into  position  without  re- 
moving the  piston,  which  is  a  decided  ad- 
vantage in  types  of  engines  where  the  cyl- 
inder has  to  be  removed  to  get  the  piston 
out.  In  this  type  of  rod  the  bearing  part 
is  usually  of  bronze,  but  it  can  have  bab- 
bitt cast  in  dovetail  slots,  as  shown  in  Fig. 
4  This  method  of  putting  in  babbitt  allows 
of  peening  or  riveting  it  so  it  will  not  work 
loose,  as  is  apt  to  be  the  case  where  plain 
anchor  holes  are  drilled.  In  Fig.  i  the 
cap  should  have  a  tongue  on  either  side,  ex- 
tending into  a  corresponding  groove  in  the 
rod,  so  as  not  to  depend  entirely  on  the 
studs  for  fitting  together  correctly. 

Fig.  2  shows  another  form  of  connecting 
rod  which  can  be  made  of  steel  and  bushed 
with  bronze,  and  yet  allows  adjustments  to 
be  made.  It  is  perhaps  an  easier  form  to 
make  than  that  shown  in  Fig.  i,  except  that 
it  has  to  be  bored  to  receive  the  bronze, 
the  latter  being  held  in  place  by  brass  dowel 
pins.  Every  repair  shop  does  not  have  a 
lathe  large  enough  to  swing  a  rod  like  this 
to  bore  in  the  ordinary  way,  and  it  might 
be  necessary  to  use  a  boring  bar,  which 
takes  more  time.  Of  course,  where  they 
are  manufactured  it  is  customary  to  clamp 
the  rod  on  a  jig,  or,  more  properly,  a  hold- 
er, and  bore  both  holes  at  one  setting  in  a 
boring  mill ;  but  very  few  repair  shops  have 
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a  boring  mill.  It  is  easy  to  fit  new  bush- 
ings to  this  type  of  rod,  inasmuch  as  the 
bushings  can  be  bored  and  turned  and  then 
put  in  without  removing  the  rod  from  the 
engine. 

Fig.  3  shows  a  type  of  rod  used  a  great 
deal  on  runabouts  and  which  answers  the 
purpose  very  well,  but  it  can  scarcely  be 
considered  a  strictly  high  grade  job.  The 
sketch  is  self  explanatory.  The  rod  is  made 
of  forged  or  cast  steel  and  the  cap  is 
hinged  by  a  rivet  or  pin,  slightly  headed, 
and  is  fastened  together  with  a  cap  screw 
and  lock  nut.  Anchor  holes  are  drilled  in 
the  ordinary  manner,  but  do  not  seem  suf- 
ficient to  permanently  hold  the  babbitt, 
as  considerable  trouble  has  been  caused  by 
the  babbitt  coming  loose.  Sometimes  tin- 
ning the  surfaces  before  babbitting  will 
help  hold  it;  but  care  must  be  taken  not 
to  get  the  babbitt  too  hot  or  some  of  the 
ingredients  will  be  burned  out;  yet  it  must 
be  made  pretty  hot  if  it  is  to  stick  to  the 
solder  or  tinning,  unless  the  rod  can  be 
pretty  well  heated  before  pouring. 

BABBITTING  JIG. 

A  cheap  jig  for  babbitting  such  a  rod 
is  shown  in  Fig.  7.     Take  a  piece  of  P 
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bar  iron  of  suitable  width  and  drill  a 
three-quarter  inch  or  any  convenient  size 
hole  at  A  and  B,  which  should  be  the 
exact  distance  from  centre  to  centre  as  the 
bearings  of  the  rod;  or  one  of  the  holes 
can  be  slotted,  as  shown  at  A.  However, 
it  the  jig  is  to  be  used  for  only  one  length 
of  rod  it  is  better  not  to  slot  it.  Then 
take  two  pieces  of  cold  rolled  shafting 
and  turn  shoulders  on  them  so  they  will 
fit  the  holes  drilled  in  the  plate.    The  cold 
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Fig.  7. 

rolled  stock  must  be  the  size  of  the  crank 
pin  and  the  piston  pin  respectively.  Pin  A 
will  fit  the  bushing  in  the  piston  end  of 
the  tod.  Lay  the  rod  on  its  side,  with 
a  liner  between  the  rod  and  cap;  put  clay 
or  putty  (clay  is  better)  around  the  bot- 
tom, and  also  around  the  top,  if  the  bab- 
bitt is  to  project  beyond  the  rod.  Then 
melt  babbitt  till  it  will  char  a  pine  stick, 
drop  a  piece  of  rosin  about  the  size  of  a 
one-half  inch  ball  into  it  to  prevent  blow- 
ing, and  pour  it.  When  set,  immediately 
knock  the  pin  out  with  a  mallet  or  fibre 
and  hammer,  remove  the  cap  screw  and 
saw  the  babbitt  in  halves  with  a  coarse 
hack  saw,  and  scrape  to  a  fit. 

One  disadvantage  of  this  type  of  rod  is 
that  after  closing  it,  it  does  not  fit  ex- 
actly on  the  pin,  owing  to  the  fact  that 
the  cap  screw  end  travels  faster  than  the 
hinged  end;  yet  the  inaccuracy  is  slight, 
and  for  ordinary  work  the  construction 
answers  its  purpose. 

Where  bronze  rods  are  used  a  good 
combination  can  be  had  by  drilling  anchor 
holes  in  the  bronze  in  the  ordinary  way, 
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then  take  a  tool,  as  shown  in  Fig.  6,  grip  it 
in  the  drill  press  chuck  and  run  into  each 
hole.  It  will  bore  the  hole  larger  at  the 
bottom,  forming  a  secure  anchorage  for  the 
babbitt  spotting,  which  should  be  poured 
and  peened,  and  then  scraped  to  a  fit.  The 
tool  is  an  ordinary  piece  of  round  tool  steel 
flattened  at  the  point,  then  ground  as  shown, 
with  the  tit  or  point  slightly  off  centre.     It 


is  a  homely  looking  thing,  but  it  does  the 
business,  and  results  are  what  are  cared 
for  in  most  cases. 

REPLACING    COTTER    PINS. 

Cotter  pins  are  a  small  affair,  but  some 
men  have  a  large  amount  of  trouble  with 
them.  A  short  time  ago  I  saw  a  man 
vainly  trying  to  put  a  cotter  pin  in  a  hole 
which  he  could  not  get  at  very  readily.  Of 
course,  the  cotter  was  spread  at  the  point, 
and  he  was  trying  to  squeeze  it  together  and 
put  it  in  place  with  pliers,  but  failed.  I 
showed  him  an  old  trick  for  accomplishing 
the  object,  which  is  illustrated  in  Fig.  9. 
Pinch  the  pin  together  with  a  pair  of 
pliers,  place  the  point  on  iron  and  hit  the 
pin  a  light  tap,  just  enough  to  "set"  it.  It 
will  then  assume  the  .shape  shown  in  Fig. 
10  and  will  go  to  place  without  profanity. 


Winter  Driving;  in  South  Dakota. 

By  S.  B.  Dickinson,  M.  D. 

When  I  purchased  my  first  automobile, 
nearly  three  years  ago,  I  made  the  remark 
that  I  did  not  believe  I  should  ever  again 
keep  a  horse. 

Before  the  ist  of  January,  1904,  I  began 
to  wonder  if  doctors  always  mean  what 
they  say,  and  many  a  time  during  the  first 
winter  did  I  wonder  if  people  gave  me 
credit  for  being  as  much  of  a  fool  as  I 
really  was.  Having  decided  to  run  my  ma- 
chine through  the  winter,  however,  I  deter- 
mined to  stick  to  It  if  possible,  and  although 
the  experience  cost  me  several  dollars,  I  was 
rewarded  in  the  spring  by  complimentary 
remarks  from  a  great  many  people,  who  said 
they  certainly  thought  I  was  getting  value 
received  from  the  use  of  my  machine,  and 
they  did  not  suppose  it  possible  to  run  an 
auto  as  I  had  run  mine,  etc.,  etc. 

Perhaps  it  was  more  of  an  advertisement 
for  the  auto  makers  than  for  me ;  but  I  was 
after  the  experience,  and  I  got  it;  not  all 
the  first  year,  however,  for  I  have  been 
learning  more  every  winter,  until  now  I 
believe  I  am  safe  in  saying  that,  with  a  suit- 
able machine  and  proper  care,  there  is  no 
earthly  reason  why  a  person  should  not  use 
it  during  the  winter  months. 

A  horseman  could  not  expect  an  animal 
to  do  satisfactory  work  in  winter  without 
being  sharp  shod  and  properly  fed  and  blan- 
keted when  left  standing  in  the  cold ;  neither 
can  an  automobilist  expect  to  get  satis- 
factory work  from  a  machine  unless  he  pays 
attention  to  the  kind  of  cooling  solution  and 
strength  used  at  different  temperatures,  the 
kind  of  oil  used,  and  whether  or  not  it 
feeds  properly. 

My  first  experience  with  cold  weather 
troubles  came  in  November,  1903,  when  one 
evening  I  left  my  machine  standing  for 
about  30  or  40  minutes  in  front  of  my  office, 
with  water  in  the  tank  and  coils.  It  was 
warm  when  I  stopped  it,  and  I  thought  there 
would  be  no  trouble,  but  the  temperature 
was  several  degrees  below  the  freezing 
point.  Receiving  a  hurry  call,  I  went  down 
to  crank  my  machine,  but  it  did  not  turn, 
and    putting   a    little    extra,  weight   on    the 


crank  I  managed  to  break  the  shaft  pin  t 
the  pump,  but  the  motor  would  not  star 
and  after  receiving  another  summons  t 
hurry,  I  left  my  nmabout  in  the  street  as 
hurried  away.  Not  being  able  to  retur 
until  next  morning,  it,  of  course,  meant  sci 
eral  dollars  in  repairs  to  the  radiators  as 
pump. 

Seeing  the  necessity  of  a  non-f  rcczing  u 
lution,  I  purchased  a  sodium  chloride  mh 
ture,  which  was  anything  but  satisfactor. 

I  then  thought  if  machines  of  air  coolc 
make  would  run  indefinitely  in  hot  weatiM 
without  overheating,  mine  certainly  ought  1 
rtm  a  mile  or  two  at  one  time  in  wiiit< 
weather  without  harm,  and  I  would  use  m 
machine  for  town  use  only ;  but  a  few  sho 
rtms  not  only  showed  me  that  this  wod 
be  impossible,  but  that  I  had  alread 
cracked  the  water  jacket  I  then  tried  PoU 
oil,  and  this  answered  very  well  for  na 
not  to  exceed  6  or  8  miles,  but  it  would  soo 
soften  the  hose  connections,  so  they  woul 
have  to  be  replaced  by  new  ones. 

This  winter  I  have  used  a  solution  c 
wood  alcohol  and  water,  varying  in  strengt 
from  10  to  40  per  cent,  according^  to  weatt 
er  conditions,  and  have  had  no  troub) 
whatever.  • 

The  oiling  is  another  thing  that  has  ne 
cessitated  close  attention  to  prevent  troubk 
and  I  have  frequently  added  a  little  kero 
sene  to  the  oil. 

The  cylinder  oil  cup  resting  on  top  oi 
cylinder  doubtless  makes  a  considerably 
difference  in  the  working  of  the  engine.  2! 
the  oil  is  warmed  sufl5ciently  to  feed  prop 
erly  soon  after  starting  the  motor. 

A  great  deal  of  trouble  can  be  saved  bj 
having  a  warm  room  in  which  to  store  tin 
auto,  or  at  least  one  that  can  be  warme^ 
for  working  purposes  when  desired.  Eva 
though  the  oil  is  warmed  before  using,  it  i* 
hard  sometimes  to  get  it  into  all  the  bear* 
ings,  and  this  is  one  of  the  prime  essen* 
tials  for  success,  as  the  parts  are  bound  tc 
cut  if  not  oiled. 

I  am  now  having  built  on  the  south  side 
of  my  new  residence  an  auto  room  witi 
shed  roof,  cement  floor  and  foundation, 
which  will  have  small  gutters  to  carry  ofl 
water  when  I  wish  to  wash  the  rig.  A  tj* 
from  the  basement  will  furnish  water,  and 
a  pipe  from  the  furnace,  with  a  shut-ofl 
register,  will  supply  heat  when  desired.  A 
wire  from  the  house  also  furnishes  light 
This  room  will  also  have  a  work  hench. 

The  snow  causes  me  but  little  trouble, 
especially  when  I  use  chains  on  the  real 
wheels.  Having  a  light  machine,  I  can  witii 
little  trouble  work  my  way  out  of  drifts,  and 
I  have  several  times  managed  to  plow 
through  them  after  getting  stuck  by  throw- 
ing the  laprobe  down  and  nmning  over  it 

After  using  my  machine  through  three 
winters  and  studying  the  necessary  require- 
ments for  winter  motoring,  I  am  more  than 
ever  convinced  that  the  automobile  is  pref- 
erable to  the  horse  for  winter  as  well  as 
summer.  I  would  appreciate  suggestions 
from  The  Horseless  Age  readers  on  any 
conveniences  for  my  new  auto  house. 


April    t8,     1906. 
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Difficulties   in   Selling   American 
Cars  in   Italy. 

Editor  Horseless  Age: 

In  your  issue  of  April  4  Carlo  Riz- 
zardi  makes  some  suggestions  to  Ameri- 
can manufacturers  regarding  **the  auto- 
mobile in  Italy/*  He  appears  anxious 
to  see  American  manufacturers  export 
their  motors  to  that  country,  and  re- 
grets that  at  the  automobile  show  of 
Turin  there  were  only  four  American 
cars.  viz..  three  White  steamers  and  a 
Reo.  He  states  that  six  French  automo- 
bile firms  and  the  English  Napier  had 
combined  with  Italian  capitalists  to  build 
vehicles   of  their  own  design. 

The  writer  has  had  quite  a  long  busi- 
ness experience  in  Italy,  and  thinks  that 
if  there  are  some  good  openings  there 
are  also  many  difficulties  for  a'  foreign 
manufacturer. 

*T  do  not  fear  any  outside  automobile 
manufacturers,"  one  of  the  best  known 
Italian  manufacturers  said  to  me  some 
time  ago.  '*They  cannot  compete  with 
us.  We  have  made  a  great  change.  We 
are  not  the  Italians  of  a  few  years  ago. 
Now  we  are  proud  of  what  we  are  able 
to  do  today,  and  the  buyers  are  the 
proudest  of  all.  You  see,  we  arc  a  very 
peculiar  people.  We  do  not  think  any 
good  of  ourselves  till  we  have  done 
something  worth  while.  But  let  us  do 
that,  let  us  win  two  or  three  more  races 
— and  we  will — ^and  then  everybody  will 
be  sure  that  we  can  go  all  over  the  world 
and  compete  with  everybody.  We  are 
a  very  peculiar  people,  difficult  to  be  un- 
derstood by  one  who  has  not  lived  in 
Italy  for  a  long  time.  This  fact  is  our 
best  salesman." 

It  is  difficult  to  predict  how  this  feel- 
ing of  the  Italian  people  will  be  over- 
come, and  those  who  know  do  not  care 
to  tell.  It  is  a  big  mistake  to  send  an 
American  salesman  to  Italy.  It  is  the 
greatest  error  a  concern  can  possibly 
make.  The  Italian  people  are  most  hos- 
pitable, but  when  business  is  to  be  talked 
they  not  only  want  a  man  who  can  speak 
Italian  fluently  but  one  who  can  speak 
their  own  dialect.  For  instance,  the  best 
society  of  Milan  want  to  speak  the  dia- 
lect of  Milan.  It  is  difficult  for  an  Italian 
to  know  five  or  six  dialects,  but  how 
much  more  difficult  for  a  foreigner!  The 
writer  had  an  experience  in  that  line  a 
few  months  ago  when  he  lost  two  con- 
tracts for  this  reason. 

Frenchmen  can  do  a  good  business  in 
Italy  even  if  they  do  not  know  the 
Italian  language.  It  is  common  in  Italy 
among  well  to  do  families  to  know 
French,  and  in  Northern  Italy  (the  only 
promising  place  for  business  in  the 
Italian  kingdom)   everybody  speaks  and 


likes  to  speak  French.  This  is  why 
French  manufacturers  can  compete  with 
Italians,  and  knowing  Italy  quite  as  well 
as  an  Italian  does  they  combine  with 
Italian  capitalists  in  order  to  secure  a 
large  sale  of  their  automobiles. 

To  establish  an  agency  with  a  German 
agent  is  another  great  mistake  American 
manufacturers  are  liable  to  make.  Ger- 
mans and  Italians  are  very  friendly  to- 
ward each  other,  but  the  foritier  like 
to  sell  the  machines  of  their  own  coun- 
try. 

It  is  a  fact  that  there  are  only  a  few 
Italians  in  the  exporting  business  in 
America,  but  these  few  are  the  only  ones 
who  can  do  any  good  for  American 
manufacturers.  There  arc  many  good 
openings  in  Italy,  and  it  is  a  mistake  to 
wait  to  take  advantage  of  them.  Every- 
thing shows  that  the  best  Italian  auto- 
mobile concerns  are  going  to  form  a 
trust,  and  should  that  happen  all  good 
openings  would  disappear.  Italians  con- 
nected with  the  best  Italian  families  are 
the  best  salesmen  for  foreign  cars,  and 
two  of  the  American  concerns  that  went 
to  Italy  regrret  what  they  did,  notwith- 
standing that  one  of  them  says  that  they 
could  compete  with  Italian  manufacturers. 

The  coming  exhibition  of  Milan  will 
prove  to  the  American  manufacturers 
who  are  going  to  send  American  sales- 
men there  that  "the  peculiarity  of  the 
Italian  people  is  the  best  salesman  for 
the   Italian   manufacturers." 

V.  Epiani. 


The  Need  and  Care  of  Differentials. 

Editor  Horseless  Age: 

I  cannot  pass  the  "Comments  by  a  Rail- 
road Man"  without  a  few  words,  as  I  have 
had  quite  a  lot  of  experience  in  the  line 
he  mentions.  Of  course,  if  he  wants  steel 
wheels  and  tires  and  a  live  rear  axle  with- 
out any  compensating  device,  he  would 
probably  find  that  they  work  all  right  (on 
an  ice  wagon),  but  for  an  automobile  they 
would  not  be  a  joy  forever.  In  the  first 
place,  a  solid  rear  axle  could  be  made 
strong  enough  to  force  a  vehicle  to  turn  in 
a  very  short  radius,  but  the  inner  wheel 
would  bore  post  holes  while  the  outer  one 
went  around  it,  and  think  of  the  strain  on 
the  machinery  in  the  meantime!  I  once 
had  a  compensating  gear  stick,  and  it 
twisted  a  iJ4  inch  axle  off  with  a  4  horse 
power  engine.  True,  the  rig  had  rubber 
tires  and  good  traction,  but  if  it  had  had 
iron  tires  no  doubt  the  inner  wheel  would 
have  slipped.  I  know  that  locomotives  run 
without  compensating  gears,  but  wouldn't 
they  run  nicer  with  them?  I  have  known 
a  number  of  cases  where  steel  axles  8 
inches  in  diameter  have  snapped  off  on 
locomotives  when  rounding  a  curve.  One 
case  I  remember  in  particular.  On  a  fast 
passenger  train  the  axle  snapped  while 
rounding  a  curve,  and  the  driver  went  spin- 
ning off  the  right  of  way  into  a  field,  after 
the   rods   had   torn   the  cab  off  and   killed 


the  engineer  and  fireman.  If  there  had 
been  a  compensating  device  I  think  that 
wouldn't  have  occurred.  If  compensating 
gears  are  properly  made  of  spur  gears, 
bushed  with  bronze,  of  ample  pitch  to  stand 
the  strain,  and  are  enclosed  in  an  oil  tight 
case  filled  with  non-fluid  oil,  they  will  run 
a  whole  season  without  any  attention  what- 
ever. So  many  makers  use  gears  far  too 
light  and  have  steel  gears  running  on  steel 
pins  not  case  hardened,  which  should  never 
be  used,  even  if  they  turn  over  only  once  a 
year,  as  steel  running  on  steel  will  "cat 
tooth"  or  cut,  and  freeze  together.  A  num- 
ber of  the  cheaply  constructed  runabouts 
use  bevel  gears  for  compensating,  with 
fibre  washers  to  take  the  end  thrust  and 
keep  the  gears  in  mesh.  These  washers 
are  very  often  left  to  themselves  or  never 
examined  until  they  become  worn  enough 
to  let  the  pinion  slip  out  of  mesh  with  the 
gear  ancj  strip  the  teeth  and  wreck  things 
in  general.  The  rear  axle  should  be  jacked 
up  and  examined  for  end  or  lateral  mo- 
tion occasionally,  and  if  it  shows  much  in 
the  compensating  gear  better  have  new 
washers  put  in,  as  it  may  save  you  the  cost 
of  a  set  of  gears.  This  cannot  occur  on 
a  spur  differential,  as  there  is  no  end 
thrust.  O.  V.   H. 


Smaii  Vuicanizers* 

Editor  Horseless  Ace: 

In  your  last  issue  H.  R.  S.  inquires  about 
small  vulcanizers.  I  will  say  that  I  bought 
one  about  a  year  ago  and  have  used  it  con- 
siderably. A  conservative  estimate  of  its 
earnings  would  be  considerably  over  $50. 
During  the  deep  snow  months  I  have  saved 
two  30x35^4  casings  by  vulcanizing  a  2 
inch  strip  of  canvas,  cut  bias.  Around 
where  they  were  rim  cut  through  the  rub- 
ber all  around,  and  the  fabric  in  several 
places,  I  let  the  canvas  extend  up  on  the 
shoe  about  an  inch,  and  the  rest  of  it  went 
over  the  edge,  vulcanizing  only  that  part 
that  showed  on  the  outside  and  cementing 
the  part  that  went  over  the  edge  after- 
ward. As  only  about  25^2  inches  can  be 
vulcanized  at  a  time  it  is  rather  a  long 
job,  but  it  was  done  at  spare  moments,  and 
it  holds.  I  ran  my  car  last  fall  consid- 
erably on  frozen  ground,  and  cut  the  shoes 
more  or  less.  All  of  the  cuts  I  repaired 
with  this  same  vulcanizer.  and  the  shoes 
are  all  right.  The  directions  that  come 
with  the  instrument  must  be  followed 
fully,  particularly  as  to  cleanliness  of  parts. 
Other  vulcanizing  cements  are  cheaper  than 
the  kind  furnished  by  the  firm  making  the 
machine  and  are  just  as  good,  but  the  vul- 
canizer itself  is  all  right  and  quickly  pays 
for  itself  in  actual  work,  aside  from  the 
convenience  of  being  able  to  do  the  work 
yourself  at  your  own  time.  I  am  not  an 
auto  repairer,  neither  have  I  any  interest 
in  this  particular  vulcanizer,  but  the  one 
that  I  bought  a  year  ago  has  paid  big 
returns. 

I  wish  to  thank  the  doctor  that  suggested 
putting   glycerine  in   my    inner   tubes    that 
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were  porous.  I  tried  one-half  pint  in  one 
30x3^4  inner  tube,  and  it  worked  all  right 
and  the  tube  does  not  leak  now. 

Orel  E.  Davies. 


Editor  Horseless  Age: 

In  answer  to  your  correspondent's  query 
re  vulcanizers,  would  say  I  have  used  an 
instrument  with  perfect  success,  as  far  as 
outer  shoes  are  concerned.  Many  patches 
I  have  made  I  could  not  find  now  if  I 
were  to  look  for  them,  so  well  do  they 
match  with  and  cohere  to  the  outer  shoe. 
I  think  it  has  greatly  aided  in  reducing 
my  tire  repair  bill.  Could  you  give  me 
the  address  of  any  publishers  of  maps  of 
Ontario  suitable  for  auto  use?  S.  H. 

[Perhaps  some  one  of  our  readers  knows 
of  such  a  map. — Ed.] 


Editor  Horseless   Age: 

Referring  to  the  inquiry  of  H.  R.  S.  in 
the  current  number  of  The  Horseless  Age 
regarding  the  tire  vulcanizer,  will  say  I 
purchased  one  last  fall,  and  it  proved  to  be 
all  that  the  maker  claimed.  I  have  used 
it  over  a  dozen  times  and  made  a  success 
with  it  every  time.  If  any  one  has  the 
time  for  repairing  punctures  of  inner 
tubes  there  is  nothing  to  get  away  with  it 
I  have  never  tried  the  acid  cure  prepara- 
tion; those  who  have  tried  it  tell  me  it  is 
satisfactory,  but  I  believe  the  vulcanizer 
mentioned  makes  the  neatest  job. 

J.  G.  Stoerr. 


The  Purpose  of  Spring  Checks. 

Editor  Horseless  Age: 

The  article  on  springs  by  C.  H.  T.  in  the 
Horseless  Age  of  April  4  contains  some 
convenient  formulae,  but  the  comments  on 
auxiliary  devices  (presumably  spring 
checks  or  shock  absorbers)  show  that  the 
writer  shares  a  common  error  as  to  the 
real   usefulness  of  these  devices. 

The  true  purpose  of  a  spring  retarding 
device  is  not  to  assist  the  spring  in  per- 
forming the  functions  for  which  it  was 
designed,  but  to  prevent  it  from  doing 
work  which  is  unnecessary  and  which  un- 
der conditions  frequently  met  with  causes 
discomfort  to  the  passengers  and  often 
damage  to  itself. 

Let  us  assume  that  a  car  carrying  its 
normal  load  is  running  over  a  smooth  road, 
and  that  with  everything  balanced  one 
of  its  springs  has  the  shape  shown  in 
Fig.  I.  When  the  wheel  supporting  this 
spring  strikes  an  obstruction  the  spring 
takes  the  shape  shown  in  Fig.  2.  It  is 
now  exerting  an  upward  pressure  which 
is  greater  than  the  downward  pressure  due 
to  load,  and  it  therefore  recoils.  If  this 
recoil  is  unchecked  it  will  be  sudden,  the 
body  will  be  suddenly  thrown  upward  be- 
yond the  point  of  equilibrium,  and  the 
spring  will  take  the  shape  shown  in  Fig. 
3.  This  sudden  upward  motion  of  the  body 
causes  discomfort  to  the  passengers  in 
passing  over  a  single  obstruction.  While 
spring  and  load  are  in  the  position  shown 


in  Fig.  3  the  upward  pressure  of  the  spring 
is  less  than  the  downward  pressure  of  the 
load,  tljerefore  the  body  descends  quickly, 
and  in  so  doing  gathers  some  momentum, 
which  carries  it  below  the  point  of  equi- 
librium, and  the  spring  takes  the  shape 
shown  in  Fig.  4.  Now,  if  while  the  parts 
are  in  this  position  another  obstruction  is 
encountered,  the  spring  will  be  compressed 
still  more;  perhaps  to  the  point  of  striking 
the  axle.  The  spring  now  recoils  with  re- 
doubled force  and  if  a  ntmiber  of  obstruc- 
tions happen  to  be  just  far  enough  apart 
for  the  speed  at  which  the  car  is  moving 
the  springs  will  strike  the  axles  at  every 
one.  Most  motorists  instinctively  avoid  a 
succession  of  obstructions  or  undulations 
in  the  road;  they  know  the  efiFect,  although 
they  may  not  take  the  trouble  to  ascertain 
the  causes  which  produce  it 

Let  us  now  assume  that  the  spring  has 
been  fitted  with  some  efficient  device  for 
retarding  its  recoil  and  that  the  car  is  run 
at   the   same    speed   over   the   same   road. 
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When  the  wheel  strikes  the  first  obstruc- 
tion the  spring  will  again  take  the  shape 
shown  in  Fig.  2,  but  its  recoil  is  retarded, 
or,  to  use  a  mechanical  term,  dampened, 
and  the  upward  motion  which  it  imparts 
to  the  body  is  not  fast  enough  to  throw 
the  latter  beyond  the  point  of  equilibrium. 
Therefore,  the  spring  at  once  resumes  the 
shape  shown  in  Fig.  i  and  is  ready  for  an- 
other obstruction.  It  has  not  thrown  the 
body  upward  and  the  passengers  into  the 
air,  both  to  come  down  and  meet  a  second 
jolt  worse  than  the  first,  with  more  to 
come. 

A  question  has  been  raised  as  to  what 
might  happen  if  more  obstructions  be  en- 
countered before  the  spring  has  assumed 
its  normal  shape.  The  answer  is  easy. 
The  first  jolt  would  be  as  soft  as  the  spring 
could  make  it;  the  second  would  be  equal 
to  one  due  to  a  slightly  stiffer  spring,  the 
third  might  be  equal  to  one  due  to  a  still 
stiffer  spring,  but  this  is  doubtful.  In  any 
event  these  jolts  would  be  short  and  due 
entirely  to  the  inequalities  of  the  roadbed, 
and  could  cause  no  damage  to  the  springs 
or  discomfort  to  the  passengers.  It  is 
only  when  the  effect  of  these  road  inequali- 
ties is  multiplied  in  intensity  by  the  vibra- 
tions of  the  spring  itself  that  they  become 


serious    and    the    purpose    of    the    spring 
check  is  to  nip  these  vibrations  in  the  bud 

A  pair  of  such  devices  fitted  to  the  rear 
springs  of  an  automobile  will  render  its 
passengers  deaf  to  any  arguments  against 
them,  particularly  those  passengers  who 
ride  in  the  tonneau. 

It  may  be  possible  to  so  construct  a 
spring  that  it  will  by  itself  meet  the  con- 
ditions above  named  in  a  satisfactory  man- 
ner, but  this  has  not  yet  been  done,  and 
it  is  somewhat  doubtful  that  it  can  be 
done. 

With  all  due  respect  to  your  correspon- 
dent's opinion,  he  seems  to  have  given  the 
auxiliary  devices  but  little  attention. 

B.  Louis  Toquet. 


The  ''Kicker"  Discussion. 

Editor  Horseless  Age: 

Referring  to  your  issue  of  April  11, 
kindly  allow  me  to  comment  on  the  arti- 
cles by  "Kicker"  and  C.  J.  Pembroke. 

"Kicker"  is  a  changed  man.  The  wind 
seems  to  be  going  down  and  comes  now 
only  in  fitful  gusts,  although  he  still 
stands  "for  his  time  honored  principles." 
He  is  evidently,  after  all,  a  first  rate  fel- 
low, but  too  much  inclined  to  see  only 
one  side  of  things. 

His  discussion  of  the  relative  economy 
of  the  two  systems  of  generating  power 
is  not  very  exhaustive.  In  the  case  of 
the  steam  motor  he  states  that  a  large 
percentage  of  the  heat  units  are  actually 
wasted,  but  when  he  comes  to  the  con- 
sideration of  the  internal  combustion  en- 
gine his  memory  fails  him.  For  instance, 
he  entirely  overlooks  the  fact  that  about 
50  per  cent,  of  the  total  heat  units  con- 
tained in  the  fuel  pass  off  in  the  jacket 
water  and  are  simply  useful  in  modify- 
ing the  climate  of  the  particular  region 
in  which  the  car  may  be  operating.  The 
fact  is  there  are  so  many  things  that  go 
to  make  up  economy  or  the  lack  of  it  in 
a  case  of  this  kind  that  a  theoretical  dis- 
cussion from  the  standpoint  of  thermo- 
dynamics would  be  neither  profitable  nor 
desirable  under  the  circumstances.  The 
most  satisfactory  and  practical  test  is 
the  relative  amount  of  fuel  used  in  car- 
rying the  same  load  the  same  distance 
under  the  same  conditions.  This  being 
the  court  of  final  appeal  the  writer  is 
firm  in  the  belief,  based  upon  experience, 
that  his  flash  steamer  is  not  going  to  be 
left  very  far  behind. 

"Kicker"  now  admits  that  the  steam 
car  is  "a  very  attractive  proposition"  for 
running  about  near  home,  but  limits  its 
usefulness  to  the  one  class  of  work. 
How,  pray,  does  he  reconcile  with  his 
position  the  record  of  the  endurance  con- 
tests of  the  past  four  or  five  years,  and 
the  fact  that  drivers  of  the  flash  steamers 
are  among  the  most  persistent  and  suc- 
cessful tourists,  and  that  the  remarkable 
steam  car  tours  made  during  the  past 
year,  far  from  a  base  of  supplies  and  un- 
der  the   most   adverse  and  unusual  cir- 
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cumstances,  have  been  carried  out  so  suc- 
cessfully? I  wonder  if  "Kicker"  would 
care  to  follow,  with  his  gasoline  car,  the 
trail  made  through  the  Maine  woods  in 
the  summer  of  1905? 

Now  as  to  the  communication  from 
Mr.  Pembroke.  The  latter  part  of  his 
first  paragraph  shows  surprising  lack  of 
familiarity  with  the  article  he  is  discuss- 
ing. The  statement  in  my  reply  to 
"Kicker's"  original  letter,  that  I  own  and 
drive  both  steam  and  gasoline  cars,  and 
hold  them  in  about  equal  regard,  shows 
what  my  "judgment"  is  in  the  matter, 
and  rather  takes  the  wind  out  of  his  sails. 

Just  a  few  lines  more  by  way  of  analy- 
sis and  comparison  of  the  positions  of 
Mr.  Pembroke  and  myself. 

My  position  is,  and  has  been  from  the 
start,  that  steam  is  fully  the  equal  of  gas- 
oline for  either  local  work  or  touring, 
all  points  being  considered  on  both  sides, 
and  in  all  my  articles  the  emphasis  has 
been  entirely  on  the  flash  steamer.  Mr. 
Pembroke  takes  the  opposite  view,  and 
in  allying  himself  with  "Kicker''  becomes 
an  extreme  radical;  indeed  he  clearly 
states  this  to  be  his  position  in  the  first 
part  of  his  third  paragraph. 

1  base  my  position  upon  two  points: 

I.  Personal  experience  in  actual  com- 
parison of  up  to  date  cars  of  both  classes 
operating  under  the  same  conditions  in 
local  driving  and  touring. 

3.  The  uniformly  excellent  record  made 
by  the  flash  steamer  in  direct  contest  with 
gasoline  and  otherwise,  and  under  the 
most  exacting  conditions  and  adverse  cir- 
cumstances, in  the  hands  of  drivers  of 
all  kinds,  the  world  over. 

Mr.  Pembroke  also  bases  his  position 
upon  two  considerations: 

1.  Personal  experience  with  an  anti- 
quated type  of  steam  cars. 

2.  Theoretical  knowledge  gained  from 
books,  etc. 

Now  we  will  assume  that  Mr.  Pem- 
broke's powers  of  judgment  and  my  own 
are  equally  sound.  In  any  particular 
case,  then,  it  follows  that  in  order  to  de- 
termine the  value  of  the  judgment  ren- 
dered the  considerations  which  cause  the 
judgment  to  operate  must  be  investi- 
gated, 

Mr.  Pembroke  judges  entirely  from 
personal  knowledge,  gained  by  experi- 
ence and  study.  The  experience  gives 
him  no  basis  whatever  for  sitting  in 
judgment  upon  the  flash  steamer,  which 
is,  admittedly,  a  radically  different  propo- 
sition from  the  older  car  used  by  him. 
He  is  assuming  the  right  to  condemn 
the  whole  of  a  certain  class  or  species 
on  account  of  deficiency  in  an  inferior 
representative  of  that  class  or  species. 
His  later  satisfactory  experience  with 
gasoline  cars  has,  by  reason  of  its  sharp 
contrast  with  his  steam  car  experience, 
simply  served  to  emphasize  and  impress 
everlastingly  upon  his  mind  a  prejudice 
against  steam  cars  in  general  that  abso- 
lutely unfits  him  for  impartial  judgment. 


Theoretical  knowledge  gained  from 
books  is  very  often  misleading  and  of 
little  value  in  a  case  of  this  kind.  For 
instance,  it  will  be  apparent  to  those  who 
have  operated  flash  steamers  that  the 
theoretical  troubles  mentioned  in  his 
third  paragraph  are  very  largely  those 
not  materializing  in  actual  practice. 

The  writer's  judgment  is  also  partially 
based  upon  personal  knowledge,  gained 
by  experience,  but  the  experience  is 
such  that  it  should  render  the  resulting 
judgment  of  value.  It  consists  in  a  fair 
and  extensive  comparison  of  the  most 
highly  developed  models  of  both  classes 
of  cars — the  very  cars  under  considera- 
tion. The  second  point  which  I  claim 
in  support  of  my  position  is  entirely  in- 
dependent of  personal  experience.  It  is 
a  cold  fact,  indelibly  written  on  the 
auto  records  of  recent  years,  well  known 
and  necessarily  admitted  by  all  who  have 
followed  the  game. 

I  submit  the  case  to  the  readers  of 
The  Horseless  Age  for  decision. 

H.  W.  Beach. 


Explosion  Engine  Query. 

Editor   Horseless   Age: 

Will  you  kindly  inform  me  what  rela- 
tion length  of  stroke  of  engine  bears  to 
the  power  developed?  For  example,  in  a 
four  cylinder  engine  would  a  Al^ixsH  inch 
give  greater  power  than  a  45^x4^^  inch? 
If  so,  can  power  be  increased  by  lengthen- 
ing the  stroke  for  a  given  bore,  or  is 
there  a  limit  at  which  maximum  power  is 
obtained?  Would  a  4^x55^  inch  cause 
less  vibration  than  a  4^x4^^  inch  four 
cylinder  engine?  D.  J.  A.  B. 

[The  length  of  stroke  has  no  appreciable 
effect  on  the  power  of  an  engine,  as  an  en- 
gine with  short  stroke  will  run  at  a  pro- 
portionally greater  number  of  revolutions 
per  minute.  Of  two  engines  with  the  same 
bore,  but  unequal  stroke,  while  the  power 
will  be  about  the  same,  the  one  with  short 
stroke  will  be  lighter,  while  the  one  with 
long  stroke  will  vibrate  less  and  be  more 
economical  of  fuel.  This  is  under  the  as- 
sumption that  everything  except  length  of 
stroke  is  the  same  in  the  two  engines. — 
Ed.] 


Why  the  Pennsylvania  Clubs  Left 
the  A.  A.  A. 

Editor   Horseless   Age: 

In  view  of  Mr.  Farrington's  letter  in 
your  issue  of  April  11,  and  of  articles  in 
a  couple  of  journals  calculated  to  give  the 
impression  that  the  Pennsylvania  Motor 
Federation  was  simply  formed  by  soreheads 
in  the  automobile  clubs  of  Philadelphia 
and  Pittsburg,  I  feel  that  your  readers 
should  have  the  other  side  of  the  story. 

Mr.  Farrington  states  that  in  forming 
this  State  organization  we  followed  up  a 
line  of  work  started  by  the  A.  A.  A.  some 
time  ago.  This  is  only  in  part  true.  In 
January,  1905,  the  Automobile  Club  of 
Pittsburg  appointed  a  committee  to  confer 
with   the   Philadelphia   Club  regarding  the 


formation  of  a  State  branch  of  the  A.  A.  A. ; 
but  the  latter  were  not  disposed  to  consider 
it  and  the  matter  was  dropped. 

In  December,  1905,  the  A.  A.  A.  wrote 
the  Pittsburg  Club  (and  I  suppose  the 
Philadelphia  Club)  suggesting  calling  a 
meeting  of  the  clubs  of  Pennsylvania  with 
the  view  of  forming  a  State  association. 
(The  meeting  the  previous  January  was,  by 
the  way,  not  at  the  suggestion  of  the  na- 
tional body.)  We  went  over  the  matter 
carefully,  and  wrote  them  that  we  felt  the 
meeting  should  be  called  by  the  two  clubs, 
not  by  them,  as  all  organizations  in  the 
State  should  be  included,  and  the  matter 
of  making  it  a  State  association  of  the 
A.  A.  A.  could  be  decided  at  the  meeting. 
The  Pittsburg  Club  felt  that  it  would  be 
best  to  make  it  an  independent  organiza- 
tion. We  were  open  and  above  board 
throughout. 

The  Federafion  was  not  formed  by  two 
clubs  merely.  All  clul^  in  the  State  were 
urged  to  send  representatives,  and  six  did 
so.  Two  or  three  others  expressed  their 
approval  by  letter,  and  several  individual 
owners  were  present.  It  was  thought  best 
to  make  it  an  independent  organization, 
and  not  restrict  ourselves  to  such  clubs  as 
care  to  join  the  A.  A.  A. 

We  have  no  feeling  of  antagonism 
against  the  A.  A.  A.  or  its  officers.  But 
the  benefits  derived  from  membership 
were  greater  in  theory  than  in  practice. 
The  Philadelphia  Club  asked  their  assist- 
ance when  the  automobile  bill  was  before 
the  Legislature  in  1903,  and  again  in  1905. 
No  help  was  received.  If^the  organization 
was  proving  itself  of  real  benefit  to  its 
individual  members  the  failure  of  the  di- 
rector representing  the  Philadelphia  Club 
to  attend  meetings  would  not  be  sufl&cient 
cause  to  blind  our  eyes  to  the  fact.  It  is 
more  than  probable  that  the  A.  A.  A.  will 
be  conducted  along  different  lines  in  the 
future,  but  members  certainly  derived  lit- 
tle benefit  in  the  past. 

To  cut  the  matter  short,  we  saw  no  re- 
turn for  our  dues,  amounting  to  from 
$500  to  $600  per  year,  and  know  that  this 
money  properly  used  in  Pennsylvania  will 
do  some  good. 

We  do  not  know  in  what  parts  of  the 
State  are  hid  the  "more  active  clubs"  that 
lean  toward  the  A.  A.  A.  State  organiza- 
tion, but  will  be  very  glad  to  get  into  cor- 
respondence with  them,  for  that  would  be 
no  barrier  to  their  helping  and  being 
helped  by  the  Federation. 

Paul  C  Wolff, 
Secretary  of  the  Pennsylvania 
Motor  Federation. 


Address  Wanted. 

Editor  Horseless  Age: 

Can  you  furnish  me  with  the  address  of 
the  manufacturers  of  the  "Keno"  pump 
connection?  A.  S.  Lam  ay. 

[Perhaps  some  one  of  our  readers  can 
furnish  us  this  address,  which  we  shall 
be  glad  to  forward  to  our  correspondent. 
—Ed.] 
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NEW  VEHICLES  ANDPffRTS. 

16  Horse  Power  1906  Molina  Car. 

The  16  horse  power  car  built  by  the 
Moline  Automobile  Company,  of  East  Mo- 
line,  III,  is  a  double  cylinder  touring  run- 
about, with  a  seating  capacity  of  four.  It 
is  fitted  with  a  4>ix5  inch  double  opposed 
motor  under  the  body.  The  transmission 
is  of  the  two  speed,  all  spur  gear  planetary 


Frame  Det.ml. 


type,  and  the  centre  chain  clrive  is  used. 
The  wheel  base  is  86  inches  and  the  tread 
standard ;  the  wheels  are  30  inches  in  diam- 
eter; the  front  wheels  run  on  one-half  and 
five-eighths  inch  balls,  and  are  fitted  with 
3  inch  tires,  while  the  rear  ones  are  pinned 
through  their  hubs  to  the  shaft  and  have 
3I/2  inch  tires,  as  they  carry  more  than 
half  the  weight. 

The  body  is  made  of  laminated  wood,  is 
very  light  in  construction,  and  has  19  inch 
side  doors,  which  open  to  the  rear.  The 
tonneau  is  removable  and  held  by  three 
bolts  to  metal  fixtures  fastened  to  the  body, 
and  can  be  replaced  by  a  neat  duck-back, 
converting  the  c^r  into  a  runabout.  The 
dash  is  of  wood,  straight,  and  with  a  brass 
railing.  The  space  under  the  rear  seats  is 
left  free  for  carrying  purposes.  At  the 
rear  of  the  brass  edged  rubber  covered 
running  board  is  a  box,  one  side  of  which 
contains  the  batteries,  while  the  upper  part 
of  the  other  side  is  hinged,  and  when 
swung  to  one  side  uncovers  a  small  com- 
partment, in  which  the  starting  crank  is 
kept  The  upper  portion  of  this  side  is 
used  for  tools. 

FRAME. 

The  frame  is  made  of  one  piece  of  angle 
steel,  except  the  front  cross  member,  which 


^ 
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MoLiNE  Crank  Shaft. 

is  of  T  section.  Cast  steel  fittings  form 
the  spring  supports  at  each  side  of  the  rear 
of  the  frame,  and  are  riveted  in  position, 
as  shown  in  the  accompanying  sketch.  The 
engine  is  supported  on  two  channel  section 
cross  members  of  malleable  iron.  One  of 
these  cross  members  has  integral  brackets 
and  this  supports  the  control  levers  and 
the  short  shaft  which  operates  the  clutch 
and  planetary  gear. 

axles. 
The  rear  axle,  made  by  the  Weston-Mott 
Company,  consists  of  2}<2  inch  steel  tube 
housings,  with  spiders  at  the  inner  ends, 
which  are  bolted  together  around  the  differ- 
ential, which  is  of  the  Brown-Lipe  spur  gear 
type,  with  double  acting  Raymond  brakes  on 


live  axle  is  iJ4  inches  in  diameter,  with  the 
wheels  pinned  to  the  ends  through  the  hubs, 
and  the  pins  retained  by  the  dust  caps, 
which  are  flanged  over  them;  it  runs  on 
four  Hyatt  roller  bearings.  Adjustable 
rods  are  connected  by  pivots  to  the  spring 
saddles,  and  their  forward  ends  are  joined 
to  the  frame  on  special  brackets.  The 
front  axle  is  2  inch  tubing,  with  the  usual 
brazed-on  forked  ends,  which  carry  integral 
arms  for  the  cross  spring  shackle  sup- 
ports. Hollow  rods  with  brazed-on  ball 
and  socket  joints  are  fastened  to  the  front 
axle  at  each  end  and  connect  to  steel  cast- 
ings riveted  to  the  frame.  A  Brown-Lipe 
steering  gear  is  connected  by  the  usual  ball 
and  socket  jointed  rods  to  the  steering 
knuckle.  The  drag  link,  which  has  forked 
ends,  is  placed  at  the  rear  of  the  front 
axle. 

MOTOR. 

When  placing  the  double  opposed  motor 
in  the  frame  it  is  lined  up  by  measuring 
from  the  chain  at  the  rear  to  the  side 
frame,  then  from  the  chain  at  the  front 
sprocket  to  the  side  frame,  these  measure- 
ments being  made  equal.  Shims  are  then 
placed  under  the  engine   supports    until  a 


Moline  Engine  Parts,  Assembled. 


each  side.  These  brakes  are  belting  laced 
steel  bands,  i^  inches  wide  and  8  inches 
in  diameter;  they  act  simultaneously  and 
do  not  brake  through  the  differential.  The 
drive  is  by  a  single  roller  chain,  five-eighths 
inch  wide  and  i  inch  pitch,  to  the  rear 
sprocket  on   the  differential  housing.     The 


Moline   Modi-x  G,   Detachable  Tonneau. 


straight  edge  placed  on  top  of  the  case 
(which  is  milled  parallel  with  the  shaft 
bearings)  is  the  same  distance  above  the 
frame  on  each  side.  The  engine  supports 
are  then  surrounded  with  fire  clay  and  bab- 
bitt is  poured  under  them,  which  maintains 
the  correct  alignment  The  engine  does 
not  rest  directly  on  the  babbitt,  but  small 
bosses  are  cast  upon  the  subframe  mem- 
bers, and  in  lining  up  these  are  filed  off 
until  the  right  height  is  obtained. 

The  cylinders  are  the  usual  gray  iron 
castings,  with  the  valve  chambers  on  the 
under  side,  and  the  water  jacket  (which 
surrounds  the  valve  chambers)  cast  inte- 
gral. These  cylinders  are  interchangeable 
and  carry  integral  brackets  on  their  under 
side,  which  rest  on  the  subframe.  The 
cylinders  are  bored  and  allowed  to  "age" 
for  about  thirty  days,  and  are  then  finished 
liy  grinding  on  a  Heald  grinding  machine. 
The  crank  case  is  also  of  gray  iron,  cast 
in  one  piece,  and  not  split  at  the  middle. 
hut  is  provided  with  a  hole  at  each  side, 
through  which  the  crank  shaft  is  inserted. 
This  hole  is  rectangular  in  shape  and  set 
on   an   angle  of  45   degrees,   as   shown  in 
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Side  Elevation  of  Moline  Model  G  Chassis. 


:  drawing.  The  lower  portion  forms  half 
'.  support  of  the  crank  shaft  bearing, 
1  the  cover  plate  forms  the  other  half. 
lis  plate  is  held  by  cap  screws  in  slotted 
les,  to  alfow  of  adjusting  the  bearings. 

the  top  is  a  large  hand  hole  cover,  and 
I  bottom  of  the  case,  which  carries  the 
n  shaft  and  push  rods,  is  held  by  five 
ts,  and  can  be  easily  removed.  The  cam 
ITS  are  on  the  outside  of  the  case,  the 
n  shaft  gear  being  cast  iron,  and  the 
laller  gear  steel.  These  are  marked  so 
It  they  may  be  placed  in  the  proper  posi- 
•n  and  are  pressed  fits  over'  WoodrufiF 
ys.  The  steel  cam  shaft  with  case  hard- 
cd  steel  cams,  taper  pinned  to  it,   runs 

two  bronze  bearings  supported  on  the 
movable  bottom  of  the  case.  The  push 
ds  are  square  and  made  of  steel,  and 
ide  in  grooves  cut  on  the  inner  side  of 
t  crank  case  bottom;  they  carry  in  their 
otted  ends  hardened  steel  rollers,  and 
leir  outer  ends  are  offset  to  operate  the 
ilvcs.  The  valves  are  made  of  nickel 
eel,  with  integral  heads,  and  are  all  me- 
lanically  operated  and  closed  by  the  usual 
pe  of  spring,  which  is  retained  by  an 
uminum  nut  and  washer  combined, 
?ainst  which  is  screwed  a  long,  narrow, 
irdened  steel  nut,  against  which  the  push 
>ds  act  These  valves  are  removable 
'rough  the  ends  of  the  valve  chambers, 
hich  are  covered  by  screw  plugs.  The 
rank  shaft  is  a  steel  drop  forging,  with 


bearings  of  nickel  babbitt,  which  are  di- 
vided and  set  up  with  fibre  shims.  The 
flywheel  disc  at  its  end  is  electrically  weld- 
ed to  it;  the  short  shaft  in  the  transmission 
has  another  similar  flywheel  disc  forged 
integral  with  it,  and  the  flywheel  is  bolted 


from  loosening.  The  pistons  are  of  the 
usual  gray  iron,  cast  with  flat  tops  and 
carry  four  eccentric  rings,  the  lower  one 
of  which  goes  over  the  ends  of  the  wrist 
pin.  These  rings  are  ground  on  three 
sides,  diagonally  cut  and  not  pinned.  The 
hardened  and  ground  tool  steel  wrist  pin 
is  a  driving  fit  into  the  bosses  and  prevent- 
ed from  turning  by  Woodruff  keys.  The 
connecting  rod  is  a  steel  drop  forging  of 
I  section,  the  lower  end  being  the  usual 
cap  construction,  held  by  through  bolts, 
lock  nuts  and  cotter  pins.  The  bushing  is 
a  divided  babbitt  box  with  flanged  ends, 
1%  inches  in  diameter  by  1%  inches  in 
length.  The  upper  end  of  the  rod  has  a 
pressed-in  bushing. 

IGNITION    AND    OILING. 

The  ignition  is  by  jump  spark  from  two 
sets  of  six  dry  cells  each,  placed  in  the 
running  board  box.  A  double  Splitdorf 
coil  is  used  on  the  dash,  with  a  two  throw 
switch  and  a  Splitdorf  ball  bearing  timer. 


Plan  View  of  Moline  Model  G  Chassis. 


between  these  two  discs.  Under  each  nut 
is  a  small  piece  of  brass  with  two  ears,  one 
of  which  is  turned  up  against  the  nut  and 
the  other  down  against  the  rim  of  the  fly- 
wheel, the  object  being  to  prevent  the  nuts 
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Moline  High  Speed  Clutch. 


The  plugs  are  placed  in  the  middle  of  the 
cylinder  heads.  A  six  feed  Hill  precision 
oiler  is  supported  on  a  bracket  over  the 
forward  cylinder,  where  it  does  not  inter- 
fere with  the  removal  of  the  crank  case 
cover.  It  is  operated  by  an  eccentric  from 
the  cam  shaft  through  an  arm  to  a  ratchet 
inside  the  case.  Bleeder  tests  are  supplied 
on  the  case  and  may  be  inspected  by  low- 
ering the  heel  board.  There  are  six  oil 
feeds,  one  to  the  top  of  each  cylinder  and 
one  to  each  main  bearing,  and  of  the  other 
two  one  runs  into  a  hollow  ring  of  bronze, 
which  is  screw  retained  to  the  crank  web, 
and  the  other  runs  to  a  gear  on  the  other 
side  of  the  crank  whose  hub  is  cut  out  and 
forms  the  corresponding  oil  ring.  These 
rings  catch  the  oil  and  centrifugal  force 
feeds  it  through  the  oil  holes  in  the  shaft 
to  the  crank  pin  bearings. 

COOLING. 

A  centrifugal  bronze  bladed  pump, 
driven  by  a  fibre  gear  meshing  with  a  cast 
iron  gear  on  the  engine  shaft,  forces  the 
water  from  the  tin  tube  radiator  (the  upper 
part  of  which  forms  a  tank)    through   the 
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engine  jacket  and  back  to  the  radiator. 
The  gasoline  is  carried  in  a  12  gallon  gal- 
vanized iron  tank  of  cylindrical  form  under 
the  hood,  and  is  fed  by  gravity  to  the  1906 
Schebler  carburetor.  The  brass  inlet  pipes 
branch  at  the  carburetor  and  go  direct  to 
each  inlet  chamber.  The  inlet  and  exhaust 
pipes  arc  held  to  the  cylinders  by  a  yoke 
at  the  end  of  a  steel  stud  from  the  cylin- 
der, and  are  retained  by  a  single  nut ;  asbes- 
tos gaskets  are  used  at  the  joints. 

CHANGE  GEAR. 

A  two  speed  and  reverse  all  spur  plane- 
tary gear  is  used.  It  consists  of  the  usual 
drums  acted  upon  by  fibre  faced  bands, 
and  carrying  three  sets  of  triple  spur  gears, 
and  a  high  speed  clutch  (see  cut),  which 
has  four  fibre  faced  fingers  supported  at 
the  ends  of  a  four  armed  spider  and  en- 
gaging the  side  of  the  high  speed  drum  by 
means  of  a  powerful  toggle  joint.  The 
smallest  gear  has  sixteen  teeth,  and  no  in- 
tegral gears  are  used. 

CONTROL    AND    BRAKES. 

The  transmission  speeds  are  controlled 
by  a  single  side  lever,  which  in  its  forward 
position  operates  the  high  speed  clutch, 
and  in  the  backward  position  tightens  the 
band  on  the  drum  next  to  the  flywheel,  giv- 
ing the  slow  speed.  A  foot  pedal  next  the 
steering  column  applies  the  outside  band 
for  the  reverse,  and  the  double  Raymond 
brakes  are  operated  by  a  ratchet  foot  pedal 
through  an  equalizing  bar,  which  is  shown 
in  the  plan  view  of  the  chassis.  Just 
under  the  steering  wheel  is  a  notched  sec- 
tor with  the  usual  spark  and  throttle  levers, 
each  of  which  works  on  half  the  arc  and  is 
stopped  by  pins  set  into  it;  both  increase 
the  speed  when  moved  forward  and  oper- 
ate through  a  sleeve  and  rod  parallel  with 
the  steering  column,  with  arms  at  the  lower 
end. 


The  Tincher  80  Horse  Power  Car. 

The  Tincher  Motor  Car  Company,  of 
Chicago,  are  building  two  models  for  the 
1906  season,  one  rated  at  45-50  horse  power 
and  the  other  at  80  horse  power.  Both 
cars  have  four  cylinder  vertical  engines, 
with  separate  cylinders  and  spun  copper 
water  jackets,  the  cylinder  dimensions  be- 
ing 5x6  inches  and  6x7  inches,  respectively. 
Excepting  dimensions  the  two  cars  are  very 
much  alike,  and  the  following  description 
of  the  80  horse  power  car  will  also  give  a 
very  fair  idea  of  the  other  vehicle: 

The  large  car  has  a  124  inch  wheel  base, 
standard  tread,  34  inch  wheels  and  4  inch 
tires  both  in  front  and  rear;  it  seats  seven 
people  and  weighs  complete  2,800  pounds, 
which  gives  i  horse  power  for  each  35 
pounds  total  weight.  The  chief  change 
since  last  year  is  in  the  extended  use  of 
nickel-chrome  steel  in  place  of  crucible 
steel,  the  object  being  to  get  as  light  a  car 
for  its  size  and  horse  power  as  is  consist- 
ent with  strength  and  durability.  These 
machines  are  fitted  with  a  special  contract- 
ing band  clutch,  a  sliding  change  gear  with 
a  selective  system  of  control,  and  side 
chain  drive. 
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TiNCHER  Crank  Shaft. 


MOTOR. 

The  four  cylinders  are  cast  separately, 
with  separate  heads  and  spun  copper  water 
jackets.  The  head  is  a  separate  long  and 
narrow  casting,  with  its  water  jacket  in- 
tegral and  a  valve  chamber  at  each  end.  It 
is  fastened  to  the  cylinder  proper  by  four 
studs.  The  copper  jacket  is  somewhat 
dome  shaped,  the  upper  portion  being 
turned  inward  between  the  head  and  cylin- 
der, forming  the  gasket,  and  its  lower  por- 
tion being  made  water  tight  by  being  in- 
wardly flanged  and  caulked  into  a  groove 
in  a  flange  around  the  cylinder  by  means 
of  a  one-eighth  inch  annealed  copper 
wire.  The  cylinders  are  held  by  four  stud 
bolts  to  the  aluminum  crank  casfe.  The 
valves  are  made  of  a  single  piece  of  nickel 
steel  and  have  very  long  stems,  the  portion 
exposed  to  the  heat  being  larger  in  diam- 
eter than  the  rest.  The  usual  type  of 
springs  surround  long,  tapering  cast  iron 
guides,  which  are  screwed  into  the  lower 
portion  of  the  valve  chambers.  The  springs 
are  retained  by  split  washers,  which  fit  into 
grooves  in  the  valve  stems  and  are  held 
in  position  by  cup  washers.  The  valve 
lifting  rods  consist  of  a  piece  of  machine 
steel  squared  at  the  lower  end  to  prevent 
turning  and  carrying  a  hardened  steel 
roller;  into  the  upper  end  of  this  is 
screwed  a  cap  screw  with  check  nut  on  it, 
by  means  of  which  the  length  of  the  tappet 
may  be  changed.  The  cam  shafts  are  of 
machinery  steel,  with  hardened  and  ground 
cams  pinned  to  them  and  run  in  eight 
bronze   bearings   held   by   aluminum   hous- 


ings, which  are  split  diagonally  and  fa5 
tened  to  the  crank  case  by  screw  collars 
which  fit  over  the  tiered  ends  of  the  twi 
halves  of  the  housings.  This  arrange 
mcnt  allows  of  the  quick  removal  of  th 
cam  shaft  and  its  bearings,  and  also  of  tb 
inspection  or  replacement  of  the  tapp< 
rods  or  rollers,  as  illustrated  and  describe 
in  our  February  7  issue. 

The  crank  shaft  is  made  from  a  slab  d 
chome-nickel  steel,  from  which  it  is  aj 
and  not  forged;  it  runs  in  five  alligato 
metal  bearings  and  is  drilled  with  oil  hole 
for  centrifugal  oiling,  as  shown  in  th 
drawing.  The  external  openings  of  th 
oil  holes,  instead  of  being  plugged,  an 
closed  by  soldering  small  pieces  of  meta 
over  them.  The  flywheel  flange  is  lumei 
integral  with  the  shaft,  and  supports  thi 
flywheel  by  eight  "through"  bolts. 

The  crank  case  is  of  peculiar  constnwd 
tion,  of  ca%t  aluminum.  Each  crank  coni 
partment  is  made  practically  separate  an< 
carries  integral  with  it  a  supporting  arm  ol 
T  section  on  each  side  from  its  neighboi^ 
and  is  joined  by  a  strong  web  to  the  nexi 
compartment.  The  entire  construction  oi 
the  case  is  such  as  to  combine  lightness 
with  extreme  rigidity.  It  is  divided  hori^ 
zontally  at  the  centre,  with  the  supporting 
arms  integral  with  the  lower  half.  TW 
engine  shaft  is  well  supported  in  its  fiv< 
bearings,  which  are  rigidly  held  by  the  cas^ 
partitions,  and  the  rear  bearing  next  th^ 
flywheel  is  of  extra  length.  1 

The  connecting  rods  are  of  I  sectionj 
hand  forged,  chrome-nickel  steel.     The  upJ 
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carries  a  phosphor  bronze  bushing, 
one  side  for  adjustment  and  re- 
y  a  small  bolt  The  lower  end  is 
I  cap  construction,  held  by  two  stud 
d  carries  a  split  babbitt  box,  which 

with  fibre  shims.  The  pistons  are 
it  gray  iron  castings,  rather  short, 
y  five  diagonally  cut  eccentric  rings 
pper  end.  The  wrist  pin  is  hard- 
i  ground  Shelby  steel  tubing,  held 
;et  screws  with  lock  nuts, 
ini  gears  are  at  the  front  end  of 
and  covered  by  a  special  aluminum 

the  ends  of  which  are  supported 
rame;  the  large  gear  is  steel  and 
ler  gears  are  bronze.  A  fibre  gear 
ing  the  water  pump  meshes  with 
e  gear  on  the  cam  shaft.  This 
n  water  pump  is  in  the  shape  of 
ng  plinth,  with  an  S  shaped  cham- 
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TiNCHER  Carburetor. 

2  the  middle  to  its  outside,  which 
the  water  at  the  rim  and  throws  it 
le  centre;  it  is  driven  by  a  friction 
3n  composed  of  a  bronze  plate  held 
two  fibre  plates  to  prevent  damage 
>f  a  freeze-up.  The  water  circula- 
as  usual,  and  a  Kells  honeycomb 
provides   the  cooling  surface. 

CARBURETOR. 

arburetor  is  a  very  large  one,  of 
feed  type.  It  is  aluminum  jack- 
hot  water,  and  the  nozzle  opening 
iliary  air  openings  are  controlled 
2ously  by  hand.  At  the  right  end 
)at  chamber  and  to  one  side  of  it 
le  controlled  by  the  screw  stem  B, 
of  large  diameter  and  coarse  pitch, 
eft  end  is  a  cylindrical  chamber 
eculiarly  shaped  auxiliary  opening, 
1,  the  curves  of  which  have  been 
)ut  to  give  the  best  results  on  this 
This  opening  is  covered  and  im- 
by  the  cylindrical  piece  attached 
,  which  is  moved  by  hand  in  con- 
with  the  nozzle  opening,  and  is 
matic.  The  inlet  pipes  are  one 
tings,  and  the  gasoline  is  carried 
{allon  tank  under  the  rear  of  the 
exhaust  pressure  feed. 

OILING. 

1  is  forced  by  a  Hill  precision 
ated  under  the  footboards  and 
'  a  gear  from  the  rear  end  of  the 
t~to  the  bearings  at  each  side  of 
le  bearing,  from  which  it  is  car- 
entrifugal  force  through  the  shaft 
ink  pins.  The  surplus  oil  thrown 
the  crank  pins  supplies  the  cam 
d  pistons;  the  lower  parts  of  the 
Bve  a  broad,  shallow  oil  groove, 
ps  to  distribute  the  oil.  The  cam 
(  in  an  oil  bath. 


IGNITION. 

Two  independent  systems  of  ignition  are 
supplied,  one  being  operated  by  a  Lacoste 
high  tension  magneto  run  by  gears  direct 
from  the  cam  shaft,  and  the  other  by  stor- 
age batteries  carried  in  a  box  on  the  run- 
ning board,  which  supplies  current  to  a  dis- 
tributer of  their  own  make,  and  a  single 
vibrating  coil  on  the  dash.  Both  sets  of 
plugs  are  carried  in  the  caps  over  the  in- 
let valves.  The  manufacturers  claim  to  be 
able  to  start  the  engine  from  the  spark 
of  the  high  tension  magneto  without  crank- 
ing, as  by  moving  the  spark  lever  rapidly 
it  gives  the  armature  about  one-eighth  of  a 
turn,  making  a  quick  break,  which  is  suf- 
ficient to  give  the  necessary  spark. 

CLUTCH. 

The  clutch  consists  of  a  bronze  drum, 
which  is  fastened  to  the  transmission  shaft, 
and  a  cast  steel  band,  which  rotates  with 
the  flywheel  and  which  can  be  closed  to 
grip  the  drum.  One  end  of  the  band  is 
pivoted  on  a  pin,  and  into  the  other  end, 
which  is  thickened,  gear  teeth  are  cut,  with 
which  a  small  spur  gear  meshes.  This 
gear  is  given  a  partial  rotation  by  an  arm, 
at  the  end  of  which  is  a  small  steel  wheel, 
which  runs  on  a  bell  shaped  piece,  instead 
of  the  usual  cone,  for  moving  the  arm 
outward  for  engaging  the  clutch.  This 
bell  shaped  piece  is  moved  to  the  right  (sec 
sketch),  and  when  the  roller  is  in  the  posi- 
tion A  engages  the  clutch,  but  after  the  rol- 
ler reaches  the  point  B  a  further  motion 
of  the  bell  gives  a  very  gradual  engagement, 
moving  it  to  the  left,  causing  a  very  rapid 
and  complete  disengagement  of  the  clutch. 
This  metal  to  metal  clutch  is  enclosed  in  the 
flywheel,  runs  in  oil  and  is  claimed  to  make 
it  possible  to  start  the  car  gradually  and 
without  jar,  even  on  the  fourth  speed. 

CHANGE    GEAR. 

The  four  speed  gear  is  of  the  usual  slid- 
ing type.  All  gears  and  shafts  are  made 
of  chrome-nickel  steel.  There  are  two  slid- 
ing gear  pairs,  which  move  on  fluted  shafts. 
The  usual  divided  aluminum  case  is  used, 
with  a  large  hand  hole  cover  at  the  top 
and  side.  This  case  is  supported  at  two 
points  at  the  front  end,  and  by  the  jack 
shaft  at  the  rear.  The  four  speeds  are 
controlled  by  a  single  side  lever  of  new 
design,  operated  on  the  selective  principle. 
It  is  arranged  to  slide  in  a  slotted  guide 
on  pins,  and  can  be  raised  or  lowered  when 
at  its  neutral  or  middle  position.  Joined  to 
it  at  its  lower  end  by  a  ball   and  socket 
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TiNCHER  Front  Axle  End. 

joint  is  a  cross  lever  pivoted  on  a  pin  which 
works  in  a  slot.  The  other  end  of  this 
lever  carries  a  vertical  rectangular  pin, 
which  engages  notches  in  the  four  gear 
shifting  rods.  The  slots  which  guide  the 
control  lever  are  not  arcs  of  circles,  but 
are  so  shaped  that  the  motion  of  the  rec- 
tangular block  which  moves  the  gear  shift- 
ing rods  will  be  in  a  straight  line,  so  that 
moving  the  control  lever  forward  or  back- 
ward in  one  slot  operates  one  set  of  gears, 
and,  dropping  into  the  lower  slot  and  mov- 
ing forward,  controls  another  set  of  gears. 
The  backward  motion  gives  the  reverse, 
which  cannot  be  engaged  without  raising 
a  latch  on  the  side  of  the  control  lever 
by  means  of  a  thumb  button  at  its  upper 
end.  The  principal  gears  are  bolted  by 
square  bolts,  which  also  act  as  keys,  to 
flanges  forged  integral  with  the  shafts. 
The  jack  shaft  is  without  Oldham  coup- 
lings or  other  flexible  joints,  and  runs  in 
large  ball  bearings,  which  are  supported  in 
nickel  aluminum  fittings  fastened  to  the 
side  frame  members,  to  which  the  radius 
rods  are  also  attached.  At  the  ends  of 
the  jack  shaft  are  large  crucible  steel 
sprockets  with  integral  dnims,  upon  which 
contracting  bands  with  leather  faces  act 
These  brakes  are  controlled  by  the  right 
foot  pedal,  and  are  independent  of  the 
clutch.  The  chain  is  a  i^  inch  pitch  Dia- 
mond. The  rear  sprockets  and  drums  are 
also  of  crucible  steel,  acted  upon  by  in- 
ternal expanding  bronze  bands,  which  are 
fastened  to  the  radius  rods,  which  take  all 
the  strains  of  braking.  These  brakes  are 
operated  by  a  side  pull  lever  which  disen- 
gages the  clutch.  The  usual  spark  and 
throttle  control  are  placed  on  the  steering 
wheel. 

AXLES    AND     SPRINGS. 

Both  front  and  rear  axles  are  forgings  of 
I  section  nickel-chrome  steel.  Semi-elliptic 
springs  are  used  on  both  front  and  rear 
and  placed  under  the  frame.  The  front 
spring  is  shackled  at  the  rear  end  and  the 
rear  spring  is  shackled  at  both  ends  to 
allow  for  chain  adjustments. 

The  steering  gear  consists  of  a  bevel 
pinion  and  sector  encased  in  nickel  alumi- 
num and  connected  to  the  steering  knuckle 
by  ball  jointed  rods;  the  cross  link  is  in 
front  of  the  axle. 

The  frame  is  made  of  carbon  steel  of 
angle  section,  2x3x^4  inc^.  with  the  ends 
narrowed  and  formed  into  a  channel.  The 
drop  forgings  for  the  spring  supports  are 
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brazed  and  riveted  in  place.  Crossbars 
of  angle  section  are  fitted  at  the  front  and 
rear,  and  the  frame  is  trussed  at  each 
side  with  heavy  rods,  which  are  arranged 
to  be  taken  up  at  the  rear  by  a  nut  and 
screw,  so  that  the  frame  can  always  be 
maintained  in  alignment 


The  Torbensen  Three  Cylinder 
Truck  Motor. 

The  Torbensen  Motor  Car  Company, 
Bloomfield,  N.  J.,  have  in  process  of  con- 
struction a  light  gasoline  motor  truck  of  a 
load  capacity  of  1,500  to  2,000  pounds.  The 
vehicle  is  to  be  built  somewhat  after  the 
style  of  the  contractors'  wagon,  with  an 
open  body,  to  which  a  canvas  top  can  be 
fitted  if  desired.  The  change  speed  gear  is 
a  Torbensen  planetary  gear,  while  the  en- 
gine,  which   is   located  under  the  seat,   is 


ders  are  cast  with  separate  heads  and  carry 
very  large  thin  integral  flanges,  as  shown  in 
the  drawing.  The  separate  heads  are  cast 
with  radiating  integral  flanges,  and  are  held 
to  the  cylinders  by  four  stud  bolts,  which 
screw  into  cast  lugs  on  the  cylinders  be- 
tween the  flanges.  A  soft  metal  gasket  is 
used  to  make  a  tight  joint.  The  cylinders 
are  bored,  and  the  finish  is  obtained  by 
wearing  in  the  pistons  with  the  engine  on 
a  block,  using  oil  and  rotten  stone  as  an 
abrasive.  This  process  occupies  from  four 
to  five  days.  The  valve  chambers  are  on 
the  upper  side,  and  the  inlet  valves  are 
automatic;  the  cylinders  are  held  to  the 
cast  iron  crank  case  by  four  stud  bolts. 
The  upper  part  of  the  crank  case  carries 
four  T  section  arms  which  support  the  en- 
gine. The  spark  plugs  are  inserted  in  the 
middle  of  the  head. 
The  cam  shaft  and  valve  lifting  mech- 
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of  a  peculiar  three  cylinder  type,  which 
has  been  tested  for  over  a  year,  and  is  il- 
lustrated herewith,  both  in  sectional  and 
side  elevations. 

The  crank  case  is  placed  lengthwise  of 
the  truck,  and  carries  at  its  forward  end 
two  cylinders  set  on  to  the  sides  of  the 
case,  with  their  axes  in  the  same  plane  and 
at  120  degrees.  The  third  cylinder  is 
•vertical  and  to  the  rear,  as  shown  in  the 
photograph.  The  motor  is  air  cooled,  4x4 
inches,  and  rated  at  12  horse  power,  at 
1,100  r.  p.  m.  The  crank  shaft  is  similar 
to  a  two  throw  crank,  with  the  crank  pins 
in  the  same  plane,  except  that  one  pin  is 
double  the  length  of  the  other  and^  car- 
ries the  connecting  rod  ends  for  the  two 
diagonal  cylinders.  The  cooling  is  ef- 
fected by  means  of  a  belt  driven  fan  set 
forward  above  the  engine  and  at  45  de- 
grees, so  that  it  blows  backward  and 
downward  on  to  the  cylinders.     The  cylin- 


anism  is  quite  novel,  a  single  cam  operat- 
ing the  exhaust  valves  of  all  three  cylin- 
ders. A  short  cam  shaft  running  lengthwise 
extends  through  the  top  part  of  the  case 
only  a  short  distance  from  the  front,  and 
carries  a  timer  of  the  usual  roller  con- 
tact type  at  the  front  end  and  a  single 
case  hardened  steel  cam  integral  with  the 
shaft  at  the  rear  end  inside  the  case.  This 
shaft  is  supported  by  a  single  bronze 
bushed  bearing  in  the  end  of  the  case,  and 
at  its  outer  end  runs  in  a  bearing  formed 
by  the  bronze  cam  gear  case.  The  valve 
pu.sh  rods  are  tool  steel,  with  circular  disc 
ends  unhardened,  and  run  in  cast  iron 
guides,  cap  screwed  to  the  case.  As  they 
do  not  carry  rollers  means  to  prevent  their 
turning  are  unnecessary.  The  cam  acts 
on  three  rocker  arms  of  peculiar  shape,  as 
shown  in  the  drawing.  These  arms  carry 
hadened  st^el  rollers  at  the  points  of  con- 
tact, with  both  the  cam  and  the  push  rods. 


Rocker  A  is  pivoted  from  lugs  at  the  top 
of  the  case,  its  long  arm  reaches  toward 
the  front,  and  its  barrel  shaped  roller  rans 
on  the  cam,  while  the  short  arm,  with  the 
cylindrical  roller,  operates  the  vertical  push 
rod  of  the  rear  vertical  cylinder.  It  is 
evident  that  the  barrel  shaped  roller  has  a 
sliding  motion  on  the  cam,  as  it  is  at  the 
end  of  a  pivoted  arm.  For  this  reason  the 
roller  has  been  given  its  peculiar  fonn, 
and  after  a  year's  trial  the  makers  are  en- 
tirely satisfied  with  its  operation.  There 
are  two  levers  of  the  form  shown  at  B, 
which  are  pivoted  at  their  ends  to  lugs  on 
the  inside  of  the  case  at  the  lower  rigbt 
and  left  side,  and  the  rollers  at  their  ex- 
treme ends  work  on  the  cam,  while  the 
middle  rollers  operate  the  push  rods  of  the 
slanting  cylinders.  The  rollers  of  these 
three  arms  are  set  around  the  cam  at  lao 
degrees,  and  the  cylinders  fire  at  equal  iih 
tervals,  giving  a  uniform  exhaust.  The 
three  cylinders  are  connected  to  two  King^ 
ton  mufflers,  which  arc  located  lengthwise 
at  each  side.  Each  of  the  diagonal  cylinders 
is  connected  with  the  mufflers  at  its  side  of 
the  car,  and  the  connecting  pipes  are  joine*) 
by  a  cross  pipe  into  which  the  exhaust  from 
the  vertical  cylinder  passes.  In  this  way  al] 
three  cylinders  are  connected  to  both  muf^ 
flers.  Short  nipples  are  screwed  into  thj 
valve  chambers,  and  the  pipes  are  fastened 
to  this  by  an  ordinary  union. 

Both  the  inlet  and  the  exhaust  valves  ui 
made  of  nickel  steel,  with  heads  integral; 
the  usual  spring,  retained  by  a  cup  washei 
and  a  notched  key  through  the  stem,  is 
used;  both  valves  are  of  about  i§^  indi 
diameter.  The  cage  over  the  inlet  valve 
is  a  bronze  casting  cap  screwed  to  the  cy\^ 
inder  and  joined  to  the  brass  inlet  pipes  b) 
a  union;  this  inlet  pipe  runs  from  the  Hoi- 
ley  carburetor  to  a  T,  from  which  H 
branches  to  the  three  cylinders,  giving  an 
even  distribution  of  the  charge  The 
joints  between  the  valve  cages  and  their 
seats  are  ground. 

The  twa  throw  crank  shaft,  with  the 
cranks  at  180  degrees,  is  made  of  40  point 
carbon  steel,  with  one  pin  double  the  length 
of  the  other  and  carrying  two  connecting 
rods;  the  other  crank  pin  carries  the  con- 
necting rod  of  the  vertical  cylinder.  This 
shaft  is  no  longer  than  the  ordinar\'  two 
throw  crank  shaft,  and  runs  in  two  bronze 
sleeves,  flanged  at  their  outer  ends  and 
prevented  from  rotating  by  small  pins. 
The  rear  bearing  is  zH  inches  in  length 
and  the  forward  one  yA  inches,  and  the 
crank  shaft  and  crank  pins  are  17-16  inch 
diameter.  The  crank  webs  are  continued 
on  the  opposite  side  of  the  crank  pins,  and 
have  bolted  to  them  counterbalance  weights 
of  bronze,  which  by  continued  experiments 
they  have  succeeded  in  placing  in  such  a 
way  as  to  give  a  very  good  mechanical 
balance.  The  flywheel,  which  is  15^2  inches 
in  diameter  and  weighs  48  pounds,  is  car- 
ried on  the  tapered  end  of  the  crank  shaft, 
and  is  retained  by  two  Woodruff  keys  and 
a  nut. 

The   connecting   rods   are    H    section  of 
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a>i  steel,  with  the  crank  ends  separate; 
hcse  ends  are  boxes  of  white  brass  with- 
)ut  bushings  or  gaskets.  The  through 
oh 5  which  hold  them  to  the  connecting 
ods  also  serve  the  purpose  of  holding  the 
lalves  together.  As  the  axes  of  the  diag- 
onal cylinders  are  in  the  same  plane,  the 
Txls  for  these  cylinders  are  offset  2  inches, 
ihich  is  the  width  of  their  bearing  sur- 
acc  upon  the  crank  pin.  This  brings  the 
X)nnecting  rod  bearings  side  by  side  on 
he  4  inch  pin.  The  rods  are  two  and  onc- 
»alf  times  the  length  of  the  stroke,  and 
heir  upper  ends  carry  bronze  bushings, 
rhe  wrist  pins  are  hollow  steel  three- 
luarters  inch  outside  diameter,  with  fivc- 
lixteenth  inch  hole,  case  hardened  and 
p-ound.  and  are  retained  from  slide  slip  by 
:wo  set  screws  through  the  piston  bosses 
md  spotted  into  the  pin.  The  set  screws 
ire  prevented  from 
backing  out  by  split 
pins  through  their 
heads,  which  bear 
against  the  inside  of 
the  piston  wall.  The 
pistons  are  the  usual 
gray  iron  castings, 
with   four   diagonally 


the  tank,  one  to  each  of  the  main  bearings 
near  the  outside  end;  an  oil  groove  in  the 
bushing  leads  inward  and  carries  the  oil 
into  an  annular  bronze  ring  aroimd  the 
shaft  from  where,  by  .centrifugal  force,  the 
oil  is  carried  through  a  hole  in  the  crank 
web  and  pin  to  the  surface  of  the  crank 
pin  bearing.  No  oil  is  carried  in  the  base 
of  the  case,  as  it  is  not  intended  to  depend 
upon  splash.  Two  oil  leads  enter  the  rear 
vertical  cylinder,  one  at  each  side  near  the 
base,  and  the  remaining  two  lead  to  the 
upper  side  of  the  slanting  cylinders.  Suffv 
cient  oil  is  thrown  off  from  the  crank  pins 
to  maintain  an  oil  mist  in  the  case,  which 
provides  for  the  rocker  arm  bearings  and 
the  cam  shaft.  The  location  of  the  oiler 
assures  the  oil  being  fluid  at  all  seasons. 
The  oiler  is  run  by  two  spur  gears  from 
the  cam  shaft  gear.  One  of  these  gears 
is  provided  with  a  ratchet  hub  so 
that  no  damage  will  be  done  to 
the  mechanism  in  case  the  engine 
is  turned  backward.  The  cam 
gears  are  contained  in  a  bronze 
case,  which  is  fastened  to  the 
front  of  the  crank  case.  The 
crank  shaft  gear  is  steel  and 
fitted  with  Woodruff  keys,  while 
the  cam  shaft  gear  is  cast  iron. 
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split  eccentric  rings  above  the  pin;  these 
rings  are  about  one-fourth  of  an  inch  wide, 
and  are  not  pinned;  they  are  compressed 
and  finished  after  being  cut  open. 

On  top  of  the  engine  cdse  between  the 
'Planting  cylinders  is  the  force  feed  oiler 
and  tank.  This  oiler  is  of  the  company's 
o^Ti  make,  and  consists  of  a  single  vertical 
metallic  plunger  worked  from  a  rocker  arm 
pivoted  at  one  side,  the  end  of  which  is 
raided  by  a  circular  horizontal  annular  cam 
with  as  many  lifts  as  there  are  feed  pipes. 
The  plunger  is  forced  downward  by  a 
small  coiled  spring,  and  works  in  a  vertical 
rotating  cylinder,  the  lower  part  of  which 
is  formed  into  a  horizontal  disc,  with  a 
single  outlet  for  the  oil  on  its  under  side 
near  its  periphery.  As  the  cylinder  and 
»ts  integral  disc  are  rotated,  the  oil  outlet 
^^  the  exact  instant  of  the  downward 
stroke  of  the  plunger  registers  with  an 
^>P«iing  leading  to  one  of  the  oil  pipes.  A 
ground  joint  is  used  between  the  rotating 
^iic  and  its  seat,  and  the  whole  runs  in 
an  oil  bath.     There  are  six  oil  leads  from 


Jimip  spark  ignition  from  a  battery  of 
fifteen  or  twenty  dry  cells  is  used;  the 
cells  are  arranged  in  groups  of  five  in 
series,  the  groups  being  connected  in  mul- 
tiple, by  which  arrangement,  it  is  claimed, 
much  more  mileage  is  obtained.  A  triple 
vibrating  coil  and  a  roller  timer  are  used. 


The  Century  Flash  Steam  Generator 
and  Kerosene  Burner. 

The  Century  Auto-Power  Company,  of 
East  Orange,  N.  J.,  are  building  a  new 
flash  steam  generator,  combined  with  a 
kerosene  burner,  suitable  for  automobiles. 
The  generator  resembles  in  appearance 
others  already  on  the  market,  but  the  cir- 
culation is  different.  It  consists  of  a  set 
of  horizontal  spiral  coils  of  seamless  drawn 
steel  tubing  united  by  right-and-left 
threaded  seamless  steel  couplings.  After 
the  individual  coils  are  assembled  (care  be- 
ing taken  to  stagger  them  so  as  to  obtain 
the  greatest  possible  heating  surface)  they 
are  bound  into  a  unit  by  vertical  steel  rods 


Elevation  of  Century  Steam  Generator. 

which  run  through  the  coils  and  are  thread- 
ed at  top  and  bottom  into  heavy  cast  iron 
spiders.  The  whole  is  then  encased  in 
sheet  iron,  covered  with  asbestos,  to  pre- 
vent radiation,  and  this  again  covered  with 
thin  sheet  iron  held  on  by  brass  bands. 
The  chief  peculiarities  of  this  generator 
are  the  direction  of  circulation  of  the  water 
and  the  absence  of  a  thermostat.  Water 
under  pump  pressure  flows  through  a  tube 
directly  over  the  fire,  up  through  the  cen- 
tral opening  of  the  generator  and  into  the 
top  coil;  from  here  it  travels  downward 
from  coil  to  coil  about  half  way,  whence 
it  is  carried  by  a  tube  to  the  coil  next  the 
fire,  and  begins  an  upward  circulation  to 
the  coil,  just  under  the  one  from  which  it 
was  diverted;  from  here  the  steam  is  car- 
ried down  the  centre  and  across  the  bottom 
over  the  fire,  in  a  specially  heavy  steel  tube 
without  joints  or  couplings,  which  delivers 
superheated  steam.  It  is  claimed  that  the 
steam  never  becomes  excessively  super- 
heated, owing  to  the  limited  surface  of 
the  superheating  tube.  By  this  circula- 
tion the  danger  of  burning  the  lowest  coils 
of  the  generator  is  said  to  be  practically 
eliminated,  as  they  are  always  filled  with 
saturated  vapor  instead  of  superheated 
steam.  From  the  point  of  discharge  the 
steam  is  carried  through  a  fourway  steam 
fitting  on  the  outside  to  the  engine  throttle, 
a  diaphragm  water  regulator,  a  diaphragm 


Bottom  View  of  Century  Steam 
Generator. 
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h  D  as  the  porcelain  dielectric,  accumu- 
ng  electricity  until  the  voltage  reaches  a 
ae  sufficient  to  break  down  the  gap, 
en  it  discharges  itself  and  puts  the  en- 
energy  into  the  spark. 


ujjMiiM.iiu,\,'jjiJuivjJ4iiyjjim 


The  "Safety"  Tire  Pump. 

The  Artizan  Brass  Company,  118  Mich- 
n  street,   Chicago,  are  manufacturing 
re  pump  fitted  with  an  automatic  re- 
valve  which  makes  it  impossible  to 
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AFETY  Tire  Pump  and  Relief  Valve. 

ip  up  more  pressure  in  the  tire  than 
•  for  which  the  relief  is  set.  A  side  eleva- 
on  of  the  pump  complete  and  a  sec- 
lai  view  of  the  relief  vavle  are  shown 
ewith.  The  pump  is  made  of  seamless, 
wn  tubing,  nickel  plated,  and  is  de- 
ned  to  act  on  the  compound  or  two 
^e  compression  principle.  It  is 
'tned  by  the  manufacturers  that  an  ex- 
s  of  air  pressure  in  the  tires  is  a 
se  of  great  deterioration,  and  that  this 
obviated  by  the  use  of  the  relief  at- 
hment. 


Acetylene  Torch. 

loore  &  Moore,  Westfield,  Mass.,  are 
>ut  to  place  on  the  market  an  acety- 
e  torch  for  owners  of  automobiles. 
»  torch  consists  of  an  acetylene 
Her  or  jet  enclosed  in  a  perforated 
Indcr  attached  to  a  wooden  handle, 
burner  being  connected  with  the  gen- 
^r  on  the  automobile  or  to  a  sepa- 
}  one  by  a  small  rubber  tube  of  any 
Ired  length.  The  torch  gives  a  bright 
It,  and  it  is  claimed  that  there  is  no 
gcr  of  setting  the  car  on  fire  while 
ting  adjustments  or  repairs  in  the 
pt  time.  It  is  also  claimed  that  it  is 
Dssible  to  ignite  gasoline  or  any  kind 
as  with  it,  and  should  gasoline  be 
cd  directly  on  the  torch  it  would  im- 
ately  extinguish  the  light. 
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Plans  for  Armored  Thomas  Car. 


New  Armored  Car. 

The  E.  R.  Thomas  Motor  Company, 
Buffalo,  send  us  some  plans  of  a  car 
ordered  by  the  Giroux  Consolidated 
Mines  Company,  of  Los  Angeles,  Cal., 
through  the  Western  Motor  Car  Com- 
pany, of  the  same  place,  to  whom  the 
plans  are  due.  A  Catling  gun  is  to  be 
mounted  on  the  footboard  at  the  side  of 
the  driver's  seat,  and  is  to  be  operated 
by  a  man  sitting  at  the  left  of  the  driver; 
it  will  command  .an  arc  of  fire  of  over  90 
degrees.  At  the  sides  and  at  the  rear 
are  portholes  for  the  repeating  rifles,  of 
which  seven  will  be  carried.  There  is 
ample  roon^  in  the  rear  for  two  men,  and 
perhaps  four.  In  addition  to  these  there- 
will  be  two  revolving  seats,  which  can  be 
detached  and  stored  away  when  not  in 
use.  This  car  is  to  be  used  by  the  Giroux 
Company  in  their  mines,  where  it  has 
been  found  necessary  to  provide  protec- 
tion against  the  attacks  of  the  Yaqui  In- 
dians. The  gold  will  be  carried  in  the 
tonneau. 

The  mines  are  located  a  considerable 
distance  from  the  railroad,  and  in  taking 
the  gold  from  the  smelter  to  the  nearest 
line  of  transportation  it  is  necessary  to 
pass  through  a  country  infested  by  In- 
dians. Armed  guards  are  always  sent 
along,  but  recently  the  number  of  these 
guards  has  had  to  be  increased,  and  even 
then  the  cavalcade  has  not  been  immune 
from  attack.    This  method  of  transporta- 


tion has  been  found  too  slow,  and  it  has 
been  decided  to  use  at  least  one  armored 
automobile. 


New  Packard  Limousine. 

We  show  herewith  a  Packard  24  horse 
power  stock  chassis  fitted  with  a  new  de- 
sign of  limousine  body  built  at  the  Pack- 
ard works.  The  car  seats  five  inside,  and 
weighs  complete  about  2,900  pounds.  All 
the  windows,  with  the  exception  of  the  wind 
shield,  slide  down,  and  the  wind  shield 
slides  up  under  the  ceiling,  €o  that  in  warm 
weather  the  vehicle  can  be  operated  as  an 
open  car.  All  the  usual  little  conveniences, 
such  as  electric  light,  capacious  side  pock- 
ets, receptacle  for  toilet  articles,  arm  rests, 
foot  rail  and  speaking  tube  for  communi- 
cating with  the  driver,  are  provided.  The 
extra  seats  fold  out  of  the  way  when  not 
required.  The  side  windows  have  draw 
curtains,  while  the  rear,  front  and  door 
windows  have  roll  curtains.  The  ceiling 
upholstering  is  in  plain  cloth,  instead  of 
being  tufted. 


The  Potting  prize  of  1,000  crowns, 
offered  by  the  president  of  the  Austrian 
Automobile  Club  for  the  best  automo- 
bile invention  made  by  a  citizen  of  the 
Dual  Monarchy  during  the  year,  has 
been  awarded  to  Otto  Hieronimus,  en- 
gineer of  the  firm  of  Arnold  Spitz,  Vi- 
enna, for  a  metallic  clutch  of  the  conical 
type. 


New  Packard  Limousine. 
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COMNERCIALX 
APPLICATIONS 
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Motor  Cars  in  the  Undertaking 
Business. 

The  purchase  of  a  20  horse  power  tour- 
ing car  by  J.  W.  Sexton,  an  undertaker 
of  Leavenworth,  Kan.,  and  the  announce- 
ment that  he  will  buy  others,  for  use  in 
his  business,  has  awakened  considerable 
interest  in  the  possible  use  of  automo- 
biles in  this  line.  Although  Mr.  Sexton 
says  that  he  is  hardly  prepared  for  so 
great  an  innovation  as  the  use  of  an 
automobile  at  a  funeral,  he  thinks  mo- 
tor cars  will  be  very  useful  in  the  busi- 
ness, especially  in  towns  where  there 
are  good  roads. 

"I  do  not  believe  the  time  has  come," 
he  said  to  The  Horseless  Age  corre- 
spondent, "when  they  can  be  used  in 
funeral  corteges.  The  slow  pacing  black 
horses  suggest  so  strongly  to  most  peo- 
ple the  solemn  majesty  of  death  that 
they  will  undoubtedly  be  used  for  many 
years  to  come.  There  is  probably  no 
business  in  which  people  object  to  in- 
novations more  than  in  that  connected 
with  the  burial  of  the  dead,  but  I  have 
decided  to  use  automobiles  to  a  certain 
extent  in  my  business. 

"For  instance,  when  I  am  called  some- 
where beyond  the  city  limits,  I  can 
crank  my  machine  and  be  there  in  less 
than  half  the  time  required  by  horses. 
I  would  first  have  to  hitch  up  (often 
first  rub  down  a  horse)  before  going 
out,  and  this  would  take  as  much  time 
as  the  whole  trip  by  automobile.  The 
machines  will  be  used  in  bringing  rela- 
tives to  the  undertaking  establishment 
to  select  caskets  and  draperies,  as  well 
as  for  taking  ministers  and  quartets  of 
singers  or  choirs  to  cemeteries.  The 
undertaker  himself  can  reach  the  ceme- 
tery in  advance  of  the  procession  by 
means  of  his  automobile,  and  attend  to 
all  necessary  details.  There  are  other 
incidental  uses  which  I  have  taken  into 
consideration  in  buying  automobiles,  but 
these  are  the  principal." 

Mr.  Sexton  has  been  president  and 
vice  president  of  the  Kansas  Funeral 
Directors*  Association  and  delegate  to 
the  National  Association  for  several 
consecutive  years.  His  purchase  of  an 
automobile  for  use  in  his  business  was 
considered  of  sufficient  importance  for 
an  editorial  in  The  Sunnyside^  an  under- 
takers' journal. 

Leavenworth  is  well  adapted  for  the 
use  of  automobiles  on  account  of  the 
level  country  in  which  it  is  situated 
and  the  excellent  roads  which  connect  it 
with  Fort  Leavenworth  and  the  Soldiers' 
Home,  each  3  miles  distant,  and  Lansing, 
a  small  city  5  miles  distant.  The  thor- 
oughfare connecting  these  places  is  be- 
ing paved  with  brick  its  entire  length  of 


9  miles,  which  work  is  largely  the  result 
of  efforts  by  prominent  automobilists. 

Another  undertaker  who  employs  the 
automobile  in  his  business  is  Mr.  Ste- 
phens, of  the  firm  of  Stephens  &  Bean, 
undertakers,  of  Fresno,  Cal.  He  pur- 
chased a  Rambler  surrey.  Type  i,  and  at 
first  intended  to  have  a  special  body 
built  for  it  at  the  factory  in  order  to 
convert  it  into  an  undertaker's  wagon. 
As  they  were  too  busy  at  the  factory  to 
attend  to  it,  Mr.  Bean,  with  the  aid  of 
a  carpenter,  built  the  body.  Several 
trips  have  been  made  in  the  desert  with 
the  car  thus  equipped,  and  it  is  said  to 
have  been  satisfactory. 

F.  X  Gartland,  a  well  known  Phila- 
delphia undertaker,  has  been  interested 
for  several  years  in  the  application  of 
the  automobile  to  the  undertaking  busi- 
ness. He  writes  us  tliat  he  has  asked  a 
large  number  of  his  customers,  includ- 
ing some  of  the  most  prominent  families 
in  Philadelphia,  if  they  would  object  to 
the  use  of  automobiles  at  funerals,  pro- 
viding they  came  to  the  door  and  pro- 
ceeded to  the  cemetery  as  quietly  and 
as  free  from  objectionable  odors  as 
horses  and  carriages.  He  found  none 
who  offered  any  objection  under  these 
conditions. 

He  believes  that  if  alcohol  comes  into 
use  for  a  fuel,  instead  of  gasoline,  and 
new  inventions  eliminate  noise,  the  auto- 
mobile will  come  into  use  in  funeral  pro- 
cessions. At  the  present  time  steam  is, 
in  his  opinion,  the  only  motive  power 
that  can  be  considered,  because  the  gas- 
oline engine  is  too  noisy  and  the  odor 
would  be  offensive  to  those  traveling  be- 
hind it.  Funeral  processions  are  often 
obliged  to  travel  farther  than  would  be 
possible  with  an  electric  vehicle  without 
recharging  the  batteries. 

"A  funeral  procession,"  he  said,  "is 
something  that  must  be  kept  moving, 
and  motive  power  must  be  used  that  can 
always  be  depended  upon.  There  can 
be  no  stops  upon  the  road  to  repair 
breakdowns.  I  think  most  mechanics 
understand  steam  engines  better  than 
the  gasoline  motors,  and  therefore  it 
would  be  much  easier  to  get  a  mechanic 
to  run  and  take  care  of  the  car. 

"I  believe  an  automobile  hearse  can 
be  constructed  nearly  as  cheaply  as  the 
kind  now  in  use,  and  I  expect  to  see  the 
day  when  a  funeral  procession  will  con- 
sist of  an  automobile  hearse  followed  by 
a  line  of  self  propelled  vehicles." 

As  was  noted  in  our  issue  of  January  31 
last,  a  motor  propelled  vehicle  has  been 
built  for  the  order  of  a  large  Paris  un- 
dertaking firm,  especially  for  transporta- 
tion of  corpses  over  long  distances. 


residential  streets  of  the  city.  The  New 
Haven  trolley  company  have  made  many 
attempts  to  secure  a  franchise  for  laying 
tracks  on  this  street,  but  in  every  instance 
they  have  been  blocked  by  the  influence 
of  the  wealthy  residents,  who  object  to 
any  other  means  of  transportation  than  a 
stage  line. 

H.  B.  Perry,  the  promoter  of  the  pro-: 
posed  line,  states  that  three  30  passenger, 
20  horse  power  gasoline  vehicles  of  ibc 
side  entrance  type  will  be  employed  It 
is  proposed  to  run  them  on  a  fifteen  min- 
ute schedule  between  the  centre  of  the 
city  and  the  end  of  the  line.  Arrange- 
ments will  also  be  made  for  transfers  to 
the  trolley  line,  and  vice  versa.  It  i$ 
planned  to  have  the  buses  in  operadoai 
by  June  i.  An  attempt  to  operate  a  line 
of  electric  vehicles  on  this  street  was  nia(k 
some  years  ago,  but  the  horses  were  soon 
put  back. 

Orange  street  is  one  of  the  widest  thor- 
oughfares in  New  Haven,  and  is  paved 
with  asphalt  It  is  perfectly  level  and  ex- 
tends from  the  centre  of  the  city  about  ? 
miles  to  the  foot  of  East  Rock,  one  ol 
the  scenic  attractions  of  Connecticut  It 
traverses  one  of  the  most  aristocratic  por- 
tions of  the  city. 

The  New  Haven  Board  of  Aldermen  re- 
cently passed  a  measure  appropriating  $20,- 
000  for  the  improvement  of  the  Cold  Spring 
section  at  the  foot  of  East  Rock,  which 
improvement  is  said  to  have  much  to  do 
with  the  proposed  motor  bus  line. 


Cars  for  New  York  Municipal 
Departments. 

Deputy  Fire  Chief  John  Binns,  of  thd 
New  York  fire  department,  received  hisi 
specially  finished  automobile  last  Thursday. 
It  is  finished  a  bright  red,  with  black  mold- 
ing, and  with  a  new  design  of  hood.  It  is 
capable  of  a  speed  of  50  miles  per  hour.  It 
will  be  equipped  with  a  regular  locomotive 
bell  suspended  from  an  arc  affixed  to  the 
dash.  He  has  traveled  about  4,000  miles 
since  last  October  in  the  car  he  has  had, 
his  daily  mileage  on  his  rounds  being  about 
25  miles. 

Fire  Commissioner  John  H.  O'Brien  also 
received  a  new  automobile  at  the  same  time. 
It  is  planned  to  buy  a  number  of  new  motor 
vehicles  for  the  department 

The  New  York  city  Board  of  Aldermen 
have  voted  to  allow  Bridge  Commissioner 
Stevenson  to  buy  two  automobiles  at  a  cost 
of  $6,250.  Large  letters  will  be  painted  on 
the  vehicles  denoting  the  department  to 
which  they  belong,  which,  it  is  thought,  will 
prevent  their  clandestine  use  for  pleasure. 


Motor    Buses    for    New     Haven's 
Aristocratic  Orange  Street. 

A  company  capitalized  at  $50,000  is 
l)eing  organized  at  New  Haven,  Conn.,  to 
operate  a  line  of  gasoline  buses  on  Orange 
street,   one   of   the    principal    business    and 


Combination  Police  Patrol  and 
Ambulance. 

A  combination  motor  police  patrol  and 
ambulance  is  being  constructed  by  the  Reo 
Motor  Car  Works  for  the  Lansing  (Mich.> 
police  department.  R.  E.  Olds  offered  tu 
contribute  one-half  the  cost  of  the  vehicle 
if  it   meets   with  the  approval   of  the  city 
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council.  It  will  be  propelled  by  a  16  horse 
power  motor,  and  will  have  a  seating  ca- 
pacity for  twelve  persons.  The  entrance 
will  be  from  the  rear  and  the  seats  will 
be  placed  lengthwise.  A  stretcher  will  be 
carried  under  one  of  the  seats.  One  of 
the  seats  can  also  be  used  for  sick  or  in- 
jured persons. 


Commercial  Vehicle  Notes* 

A  motor  bus  line  is  being  planned  from 
Provo,  Utah,  to  the  Great  Salt  Lake  the 
coining  summer. 

The  Wichita  Automobile  Company,  Wich- 
ita, Kan.,  have  purchased  three  automobiles 
for  livery  service. 

The  Lidgerwood  Mill  Company,  flour 
manufacturers,  Lidgerwood,  N.  Dak.,  have 
purchased  an  Oldsmobile  for  use  by  their 
salesmen. 

Thomas  B.  Jeffery  &  Co.  have  decided  to 
build  a  limited  number  of  commercial  trucks 
with  a  power  equipment  similar  to  that  of 
their  touring  car. 

M.  R.  Culbertson  and  George  F.  Irwin, 
of  New  York,  are  discussing  plans  for  a 
company  to  operate  sightseeing  automo- 
biles in  Pittsburg. 

The  Olds  Motor  Works  recently  shipped 
a  number  of  eighteen  passenger  wagon- 
ettes and  delivery  wagons  to  Bama,  Bul- 
garia. 

L.  W.  Monk,  of  Orleans,  Neb.,  has 
bought  an  automobile  which  he  will  sub- 
stitute for  horse  power  on  his  stage  line 
between  Orleans  and  Phillipsburg,  Kan. 
The  postmaster  of  Detroit  has  secured 
permission  from  Washington  officials  to  in- 
stall automobiles  for  the  collection  of  mails. 
\  contract  has  been  entered  whereby  Olds- 
mobiles  will  be  used. 

The  city  of  Charleston,  S.  C,  has  pur- 
chased a  two  cycle  car,  which  will  be  espe- 
cially equipped  with  two  Babcock  fire  ex- 
tinguishers, and  will  be  used  by  the  chief 
of  the  fire  department. 

Because  the  Public  Service  Corporation 
of  New  Jersey  have  refused  to  build  a  trol- 
ley line  between  Elizabeth  and  Rahway,  an 
electric  stage  line  will  be  started.  It 
will  also  run  from  Rahway  to  Carteret. 

The  New  Jersey  Touring  Company 
have  begun  the  operation  of  three  twen- 
ty-four passenger  sightseeing  automo- 
biles at  Atlantic  City.  Each  trip  is 
about  30  miles  long,  and  embraces  the 
principal  points  of  interest  in  Atlantic 
City  and   environs. 

Joseph  Cullen»  of  Qeveland,  Ohio,  has 
recently  purchased  from  the  Ohio  Motor 
Car  Company,  of  that  city,  a  sixteen  pas- 
senger sightseeing  automobile.  The  car 
will  be  operated  in  Cleveland  for  a  time, 
and  then  will  be  taken  to  Put  in  Bay  Island 
for  the  stmimer  and  fall. 

The  Bosch  Brewing  Company,  at  Calu- 
met, on  the  northern  peninsula  of  Michi- 
gan, propose  to  try  a  motor  truck  for  their 
heavy  work  between  Lake  Linden  and 
Calumet  It  is  also  reported  that  the  C.  & 
H.  Mining  Company  will  purchase  two  8 
ton  motor  trucks  to  take  supplies  to  the 


exploration  work  in  the  vicinity  of  the 
Delaware  mine.  There  is  no  railroad  con- 
nection to  this  mine,  and  if  the  experi- 
ment is  successful  motor  trucks  will  prob- 
ably be  used  to  a  large  extent  in  the  cop- 
per mining  districts  in  northern  Michigan. 

The  Clark  Cartage  Company,  Belling- 
ham.  Wash.,  is  planning  to  etsablish  an 
automobile  stage  line  to  Birch  Bay  this  sum- 
mer. The  company  has  ordered  three  cars, 
and  will  transact  a  general  automobile  liv- 
ery business. 

The  American  Sight-Seeing  Car  and 
Coach  Company  will  begin  running  six  cars 
in  Minneapolis  and  St  Paul  May  i.  Head- 
•  quarters  will  be  at  the  Hotel  Ryan,  St 
Paul.  Three  general  plans  will  be  fol- 
lowed: Seeing  St  Paul,  seeing  Minneapo- 
lis and  seeing  the  Twin  Cities. 

The  automobile  bus  line  that  was  es- 
tablished about  April  i  between  Lexing- 
ton, Ky.,  and  Richmond,  27  miles,  was 
in  operation  only  a  few  days  when  it  was 
permanently  discontinued.  The  road 
over  one  of  the  hills  on  the  way  was 
found  too  dangerous  for  motor  vehicles. 

The  Commercial  Qub,  of  Coldwater, 
Mich.,  is  interested  in  a  project  to  estab- 
lish motor  service  between  Coldwater  and 
Quincy  and  Coldwater  and  Union  City. 
The  club  has  investigated  several  similar 
lines,  and  twelve  or  fifteen  passenger  cars 
will  probably  be  purchased.  L.  E.  Lock- 
wood  is  secretary  of  the  club. 

The  Camden  and  Atlantic  Automobile 
Company  expect  to  have  four  twenty- 
seven  passenger  gasoline  omnibuses  in 
operation  between  the  Reading  Railroad 
station  at  Kaighn's  Point,  Camden,  and 
Atlantic  City  by  July  4.  It  will  be  both 
a  passenger  and  express  line.  Two  round 
trips — about  220  miles — will  be  made  by 
each  car  daily,  and  a  single  trip  fare  of 
$1  will  be  charged.  The  route  will  be 
over  the  White  Horse  Pike,  which  is  re- 
garded as  the  best  road  in  south  Jersey, 
if  not  in  the  State. 


found  on  complaint  of  S.  A.  Cripe,  of  La 
Place,  111.,  who  had  corresponded  with  the 
Jackson  brothers  on  the  matter.  This  let- 
ter was  produced  in  evidence.  It  is  esti- 
mated that  $1,500  was  made  by  the  adver- 
tisement. 


Fraudulent  Advertisers  Serving; 
Sentence. 

Arthur  H.  Jackson  and  Dwight  E.  Jack- 
son, automobile  dealers  at  313  Nicollet 
avenue,  Minneapolis,  are  now  serving  a 
three  months'  sentence  in  the  Hennepin 
County  jail,  after  having  paid  a  fine  of  $350 
each  for  misrepresenting  the  value  of  their 
machines  through  the  mails  They  were 
indicted  by  the  Federal  grand  jury  and 
found  guilty. 

The  scheme  was  to  insert  the  following 
advertisement  in  the  daily  press  and  certain 
periodicals : 

FOR  SALE — $600  White  Steamer,  1904  make; 
four  passenger;  with  compound  engine,  flash  boil- 
er, artillery  wheels,  heavy  pneumatic  tires,  wheel 
steercr,  etc.;  jfuaranteed  in  first  class  order.  Send 
$300  and  will  ship  for  inspection  and  demonstra- 
tion to  responsible  party. 

Those  who  were  unfortunate  enough  to 
forward  the  $300  received  an  inferior  ma- 
chine of  an  entirely  different  make  from  the 
one  advertised.  It  was  charged  in  the  in- 
dictment that  the  machine  shipped  was  use- 
less as  an  automobile.    The  indictment  was 


Southern  Motorists'  Federation. 

The  Southern  Motorists'  Federation  was 
organized  at  Atlantic  Beach,  Fla.,  April  12. 
The  principal  object  of  the  organization 
will  be  the  construction  of  a  trunk  road 
connecting  Richmond,  Va.,  with  Jackson- 
ville, Fla. 

Officers  and  directors  were  elected  as  fol- 
lows: President,  Benjamin  L.  Jones,  Ma- 
con Automobile  Club;  first  vice  president, 
Frank  C.  Beatty,  Savannah  Automobile 
Club;  second  vice  president,  Col.  Joseph 
L.  Bryan,  Richmond,  Va. ;  third  vice  presi- 
dent, George  W.  Vanderbilt,  Asheville, 
N.  C. ;  secretary,  W.  R.  Rannie,  Jackson- 
ville Automobile  and  Motor  Boat  Club,  and 
treasurer,  Edward  Inman.  Directors, 
George  W.  Af  ilson,  Clark  Howell,  J.  H. 
Estell,  Major  W.  A.  Hemphill,  General  Gil- 
mer, John  B.  Parkinson,  W.  A.  McWil- 
liams,  Thomas  W.  Layless,  John  W.  An- 
derson, Guy  Jordan,  Charles  M.  Murray, 
R.  S.  Munger  and  W.  P.  Brownlow. 


Tlie  Omalia  Sliow. 

The  first  automobile  show  in  Omaha, 
April  4  to  7,  demonstrated  the  remarkable 
growth  of  the  business  in  that  city,  most  of 
which  has  come  about  during  the  past  four 
years.  Thirty  different  makes  of  machines 
were  exhibited  by  the  five  local  dealers,  and 
sales  aggregating  $40,000  are  claimed  to 
have  been  made  during  the  four  days. 
About  10,000  people  visited  the  exhibition, 
many  of  them  coming  from  neighboring 
towns  and  cities.  Among  the  visitors  were 
a  number  of  dealers  in  agricultural  instru- 
ments who  wished  to  establish  agencies. 

An  exhibit  of  more  than  usual  interest  to 
Omaha  people  was  the  gasoline  motor  truck 
of  the  Karbach  Automobile  Company  of 
Omaha.  Mr.  Karbach  has  been  experi- 
menting along  this  line  for  some  time,  and 
finished  the  truck  exhibited  just  in  time  for 
the  show.  It  has  a  carrying  capacity  of 
3,000  pounds.  The  company  expect  to  be- 
gin building  trucks  for  the  market  at  once. 

A  show  is  planned  for  next  year  on  a 
much  larger  scale,  as  the  dealers  think 
that  such  exhibitions  will  do  a  great  deal 
toward  establishing  Omaha  as  a  distribut- 
ing centre  for  automobiles  in  the  West. 


The  annual  meeting  of  the  Massachusetts 
State  A.  A.  was  held  last  week.  The  ef- 
forts made  by  the  legislative  committee  in 
securing  the  repeal  of  certain  obnoxious 
town  ordinances  and  procuring  more 
reasonable  legislation  were  considered  most 
satisfactory.  These  officers  were  elected : 
President,  Elliot  C.  Lee;  vice  president, 
Franklin  Weston;  secretary-treasurer,  John 
C.  Kerrison ;  legislative  committee,  Lewis 
R.  Speare;  good  roads,  John  P.  Coghlin; 
membership,  W.  H.  Chase. 
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$90,000  for   Baltimore  and  Wash- 
ington Road. 

Baltimore.— That  there  will  be  a  good 
road  for  automobiles  between  Baltimore  and 
Washington  is  assured  by  the  passage  of 
an  appropriation  of  $90,000  for  a  modem 
road  in  practically  a  straight  line  between 
the  cities.  Thirty  thousand  dollars  a  year 
will  be  spent  for  three  years. 

The  work  will  be  built  under  the  super- 
vision of  the  State  Commission  of  High- 
ways, of  which  Governor  Warfield  is  the 
head.  The  route  of  the  old  Baltimore  and 
Washington  turnpike  will  be  followed. 
The  part  of  the  road  to  be  constructed  out- 
side the  city  limits  will  measure  just  30 
miles.  Inmates  of  the  Mar>dand  House  of 
Correction  may  be  employed.  It  will  be  of 
macadam,  and  work  is  to  begin  immedi- 
ately. 


Frelinghuysen   Bill   Now  a  Law. 

Trenton,  N.  J. — Governor  Stokes  has 
signed  the  Frelinghuysen  automobile 
bill,  and  it  is  now  a  law.  It  will  be  in 
effect  July  i.  The  following  is  a  sum- 
mary of  the  chief  provisions  of  the  bill: 

There  shall  be  a  department  of  motor 
vehicles  established  in  connection  with 
the  Department  of  State.  The  Secretary 
of  State  is  made  commissioner  of  motor 
vehicles  at  a  salary  of  $1,500  a  year  be- 
sides that  which  he  now  receives.  He 
must  appoint  an  inspector,  who  shall  be 
chief  clerk  of  the  department,  at  a  salary 
of  $1,500  a  year.  Seven  inspectors  ^hall 
be  appointed  to  aid  in  enforcing  the  law. 
Their  compensation  is  to  be  $3  a  day 
when  employed.  The  original  bill  pro- 
vided for  twenty-one  inspectors.  Local 
police  authorities  shall  have*  authority  to 
aid  in  enforcing  the  law. 

All  automobile  drivers  must  be  licensed 
and  must  prove  their  ability  to  operate 
automobiles.  The  registration  fees  for 
autos  shall  be  $3  a  year  for  machines  of 
less  than  30  horse  power  and  $5  a  year 
for  those  of  30  horse  power  or  more. 
The  license  for  driving  shall  be  $1  a 
year  for  machines  of  less  than  30  horse 
power  and  $2  a  year  for  those  of  30 
horse  power  or  more.  The  licensee 
must  have  his  name  written  on  the  li- 
cense, and  when  required  by  the  authori- 
ties must  show  his  license  and  write  his 
name  for  identification. 

No  intoxicated  person  shall  drive  a 
motor  vehicle,  and  no  person  shall  drive 
a  motor  vehicle  without  the  consent  of 
the  owner. 

In  the  case  of  an  accident  caused 
knowingly  by  an  autoist,  he  must  stop 
his  machine,  return  to  the  scene  of  the 


accident  and  give  his  name  and  registra- 
tion number. 

The  speed  limit  shall  not  exceed  20 
miles  an  hour  on  the  open  road,  and  i 
mile  in  four  minutes  within  200  feet  of 
any  horse. 

The  proceeds  of  the  department  shall 
be  turned  over  to  the' State  road  depart- 
ment, to  be  applied  to  road  improve- 
ments. 

Violators  of  the  law  may  be  arrested 
without  a  warrant. 

The  penalties  for  the  various  viola- 
tions shall  be  from  $10  to  $500,  and  im- 
prisonment from  twenty  to  sixty  days. 
For  the  second  and  subsequent  viola- 
tions this  penalty  may  be  doubled.  Am- 
ple provision  is  made  for  appeals. 


Albany. — Governor  Higgins  has  signed 
the  amendment  to  the  New  York  State  au- 
tomobile law  giving  automobilists  the  privi- 
lege of  depositing  fidelity  or  surety  com- 
pany's bonds  for  bail  when  arrested. 

Olympia,  Wash. — In  answer  to  an  in- 
quiry from  the  Insurance  Commissioner, 
asking  how  automobiles  ought  to  be  clas- 
sified for  purposes  of  insurance,  the  As- 
sistant Attorney  General  has  replied  that 
they  may  be  classed  with  marine  risks. 

Bi/FFALo. — The  Erie  County  Good  Roads 
Convention  last  week  adopted  a  resolution 
favoring  the  distribution  of  the  State  $50,- 
000,000  highway  improvement  appropriation 
under  a  plan  that  would  give  one-half  the 
amount  to  various  counties  in  proportion 
to  the  mileage  to  be  improved,  and  the 
other  half  in  proportion  to  the  population. 
A  resolution  was  also  adopted  urging  that 
$10,000,000  be  made  immediately  available. 

New  Haven,  Conn. — Automobile  own- 
ers are  preparing  a  remonstrance  to 
present  to  the  ordinance  committee  of 
the  New  Haven  board  of  aldermen  at 
its  meeting  next  month.  Their  com- 
plaint is  based  on  the  ordinance  adopted 
by  that  body  recently  which  provides 
that  no  automobile  shall  be  kept  or 
stored  in  any  building  that  has  not  been 
licensed  for  such  purpose  by  the  fire 
marshal. 

Think  Gasoline  Didn't  Cause  Sewer 
Explosions. 

After  a  week's  investigation  into  the 
cause  of  the  recent  explosions  in  the  gar- 
age district  in  New  York,  the  Bureau  of 
Combustibles  of  the  New  York  City  Fire 
Department  submitted  the  following  report 
to  Fire  Commissioner  John  H.  O'Brien 
last  Friday: 

New  York,  April  14,  1906. 
Hon.  John  H.  O'Brien,  Fire  Commissioner : 

Deak  Sir — On  Friday,  April  6,  a  succession  of 
explosions  took  place  in  the  trunk  sewer  located 
in  Fifty-first  street,  between  Eighth  and  Tenth 
avenues.  On  Saturday  I  assigned  Edward  F. 
Home,  one  of  our  deputy  inspectors,  and  two  uni- 
formed firemen  to  visit  all  garages  in  the  terri- 
tory covered  by  that  sewer,  viz.,  from  Forty-eighth 
to  Sixty-second  street,  where  are  located  forty 
garages,  every  one  of  which  is  conducting  its 
business  according  to  law,  and  has  a  license  from 
this  bureau.     Each   garage  has  a  washstand,   with 


sewer  connection,  where  mud  and  dirt  arc 
with  water  from  the  car.  With  a  few  cxeeptionf 
this  washstand  is  not  used  while  filling  car  tasla 
with  g;asoline,  while  oiling  the  machinery,  dot 
while  cleaning  parts  of  the  machinery. 

In  garages  each  car  has  a  station,  and  trndrr 
this  car  is  a  drip  pan.  Here  the  chauffeur  dcass 
his  machinery,  uses  his  oils  and  fills  his  gasotiae 
tanks. 

The  use  of  kerosene  in  cleaning  the  machinery 
is,  as  a  rulei  insisted  upon;  there  is  no  emptying 
of  car  tanks  except  in  the  repair  shop.  Tfae  gaso- 
line is  then  put  in  a  safety  can  and  returned  %a 
the  car  from  which  it  is  taken.  There  is  no  va^ 
of  gasoline  in  garages.  The  drip  pans  used  in  tiw 
garage  and  the  repair  shop  are  cleaned  at  proper 
intervals. 

Some  garages  use  sand  in  the  pans;  this  saad 
when  oiled  is  dumped  into  garbage  cans;  other 
garages  scour  the  drip  pans  at  the  washstand;  no 
gasoline  is  ever  used  to  scour  the  floors  of  gar- 
ages. 

It  is  true  that  machine  oil  and  waste  lubricatins 
oil,  dirty  kerosene  oil  and  other  waste  liquids,  and 
possibly  at  times  a  very  small  quantity  of  gaso- 
line,  do  pass  into  the  drainage  system.  There  is 
no  other  way  provided  to  get  rid  of  these  artidex 
but  if  gasoline  reaches  the  sewer  it  is  by  accident, 
as  the  garage  owner  is  very  careful  to  watch  thai 
he  gets  the  legitimate  use  of  all  the  gasoline  be 
buys. 

We  know  the  extremely  volatile  character  of 
gasoline,  and  it  is  doubtful  that  the  small  amount 
from  each  garage  that  reaches  the  sewer  is  re- 
sponsible for  the  sewer  explosions,  considerinf 
that  union  of  the  refuse  oils,  kerosene,  water, 
etc.,  in  the  sewer  destroys  the  life  and  character  of 
the  gasoline. 

The  conditions  would  not  bring  about  an  acco^ 
mulation  of  gasoline  vapor,  and  yet  if  these  ex- 
plosions occur  from  compression  one  should  ex- 
pect such  explosions  near  the  source  of  the  ga«v 
line  supply,  viz.,  on  Broadway,  where  most  of  the 
garages  are  situated,  and  again  the  disturbance 
would  certainly  be  felt  in  the  traps  of  the  garages. 
This  did  not  occur. 

Sewers  are  continually  giving  off  gases  contain- 
ing sulphuretted  hydrogen,  light  carburetted  hydro- 
gen, free  nitrogen,  carbonic  acid,  etc  Some  of 
these  gases  are  known  to  be  inflammable,  and  un- 
der favorable  conditions  might  be  explonre. 
There  have  been  sewer  explosions  prior  to  1899. 
before  garages  existed,  and  occasionally  explosions 
occur  now  in  districts  where  no  garages  are  found. 
Ten  years  ago  in  Boston  a  sewer  explo«cm 
wrecked  the  Masonic  Temple,  doing  much  damage 
to    property. 

I  respectfully  suggest  that  a  cesspool  trap  of  th* 
old  school  should  be  installed  in  each  garage,  or 
the  old  trap  that  for  the  past  forty  years  ha* 
been  used  around  various  oil  refineries,  either  of 
which  would  prevent  the  grease,  dirty  kerosene 
and  gasoline  from  getting  into  the  sewer. 

That  the  sewers  in  the  vicinity  of  garages  be 
provided  with  warm  ventilating  pipes,  to  relieve 
the  sewers  of  the  accumulation  of  gases. 

That  the  sewers  be  flushed  with  a  gas  diq>ellinK 
preparation. 

That  the  sewer  department  use  a  gasoscopc. 
which  will  give  an  alarm  when  a  dangerous  con- 
dition of  the  air  supervenes. 

That    the   authorities    unite   to    remove    gasoline 
from   use  as   a   motive   power   in   vehicles   by  re- 
moving the  tax  from  alcohol,  which,  mixed  freely 
with  water,  will  not  explode. 
Respectfully  submitted, 

George  E.  MurIay, 
Inspector  of  Combustibles. 

Dr.  Walter  Bensel,  Superintendent  of 
Sanitary  Inspection  of  the  Board  of  Health, 
after  a  thorough  investigation  came  to  the 
conclusion  that  the  explosions  could  not 
have  been  caused  by  gasoline.  His  in- 
spectors found  that  in  cleaning  machines 
unused  gasoline  dropped  on  the  floor.  By 
the  process  of  exclusion,  he  believed  that 
the  explosions  must  have  been  caused  by 
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iting  gas.     He  could  see  no  other 
theory. 

investigation  that  is  being  made  by 
reau  of  Sewers  in  obedience  to  the 
on  of  the  Board  of  Aldermen  will 
submitted  to  Borough  President 
for  some  time  yet.  A  chart  has 
ade  showing  every  sewer  connection 
le  garages  in  the  district 
inspection  department  of  the  Bureau 
ers  is  rather  skeptical  regarding  the 
partment  report.  Chief  Inspector 
1  Klein  said  that  in  the  case  of  pre- 
xplosions  in  the  sewers  it  had  been 
i  to  trace  the  cause  directly  to  il-' 
ing  gas;  but  in  these  recent  cases 
St  careful  investigation  has  failed  to 
the  cause.  He  added  that  automo- 
ere  cleaned  in  garages  with  a  cheap 
gasoline,  and  he  had  been  told  that 
vas  nothing  else  that  is  practicable 
in  cleaning  them.  He  thought  pos- 
e  explosions  might  have  been  caused 
getting  into  the  sewers  and  vapor- 
pointed  out  by  experts  that  much 
5  on  the  color  of  the  flames.  Wit- 
of  the  explosions  diflfer.  Some  say 
ere  reddish  yellow,  while  others  are 
nt  they  were  of  a  bluish  color,  which 
indicate  electricity  was  the  cause, 
ses  also  say  they  smelled  a  strong 
[  gasoline  after  the  explosions. 


ilice  Cards  for  Omaha  A.  C. 
Members. 

Omaha  Automobile  Club  recently 
officers  as  follows:    President,  Dr. 

Conner;  first  vice  president,  C. 
;  second  vice  president,  J.  F.  De 
e;  secretary,  F.  L.  McShane;  treas- 
•Imil    Brandeis;   board  of   directors, 

L.  Cummings,  Gould  Dietz  and 
1  Nash. 

iutions  were  passed  denouncing  fast 
,   and   offering  co-operation   to  the 
lepartment  in  apprehending  violators 
ipeed  ordinance, 
club  has  adopted  a  plan  which  will 

the  necessity  of  members  being 
D  a  police  station  when  arrested  for 
n  of  the  speed  ordinances.  Each 
r   is   to  be   furnished   witli   a   card 

his  name  and  the  number  of  his 
e.  On  the  reverse  side  is  an  order 
by  the  chief  of  police  directing  the 
an  arresting  the  bearer  to  release 
omobilist,  and  to  take  the  card  as 
ranee  for  his  appearance  in  court. 


J  Roads  Wanted  in  Canada. 

question  of  good  roads  is  beginning 
erest  automobilists  and  farmers 
lout  Canada.  In  the  Province  of 
►  the  farmers  are  traditionally  proud 
ing  built  their  own  "statute  labor*' 
es,  and  are  loath  to  see  the  untaxed 
bile  raise  the  dust  on  them.  They 
hat  no  taxes  are  paid  into  the  town 
ies  by  motor  car  owners, 
he  other  hand  the  automobilists  are 


taking  action  through  their  organizations 
looking  to  the  building  of  better  roads.  The 
Toronto  Automobile  Club  and  Board  of 
Trade,  as  well  as  the  Montreal  Chamber  of 
Commerce,  are  working  together  to  influ- 
ence municipalities  throughout  the  Domin- 
ion to  build  better  roads.  If  this  agitation 
results  in  better  roads  the  opposition  of  the 
agricultural  element  to  automobilists  will 
undoubtedly  vanish. 

The  Automobile  Club  and  a  supply  house 
at  Toronto  are  co-operating  to  secure  the 
erection  of  guide  posts  and  signboards  on 
the  principal  highways  of  Ontario,  and  to 
get  out  a  guide  book  with  road  maps  and 
directions.  Many  motorists  use  Ontario 
highways  in  traveling  between  Buffalo  and 
Detroit,  as  the  distance  is  considerably 
shorter  than  south  of  Lake  Erie. 


To  Manufacture  Automobile 

Forgings. 

The  Cambria  Forge  Company,  Johns- 
town, Pa.,  is  to  be  incorporated  with  a  cap- 
ital stock  of  $150,000,  and  a  factory  is  to  be 
erected  at  that  city  for  the  purpose  of  man- 
ufacturing automobile  and  other  drop  forg- 
ings,  and  also  a  certain  limited  amount  of 
steel  car  forgings.  The  incorporators  will 
be  John  H.  Waters,  president  of  the 
United  States  National  Bank  of  Johns- 
town, also  president  of  the  National  Radi- 
ator Works ;  Curt  G.  Campbell,  secretary  of 
the  Citizens  Light,  Heat  and  Power  Com- 
pany, of  Johnstown,  and  R.  P.  Smith,  di- 
rector of  the  Citizens  National  Bank, 
Johnstown.  Some  of  the  others  interested 
are  J.  M.  Shumaker,  Harrisburg;  George 
M.  Wertz,  F.  J.  O'Connor,  John  M.  Rose, 
E.  D.  Entwistle,  W.  Milton  Brown,  J.  B. 
Lowman,  A.  C.  Stineman,  F.  W.  Otto, 
George  W.  Wagoner  and  Bruce  H.  Camp- 
bell, of  Johnstown.  They  expect  to  start 
operations  in  about  six  weeks. 


Studying  New  York's  Methods  of 
Traffic  Regulation. 

Francis  Hurtubis,  Jr.,  counsel  for  the 
Massachusetts  A.  A.,  spent  several  days 
in  New  York  city  recently  studying  the 
methods  of  regulating  traffic  on  the 
crowded  streets  and  avenues.  It  is  his 
intention  to  make  some  recommenda- 
tions to  Massachusetts  automobilists  for 
governing  their  machines  when  passing 
through  congested  districts. 

In  this  connection  it  is  interesting  to 
note  that  the  regulations  governing 
street  traffic  in  New  York  are  practically 
the  same  as  those  in  London.  Colonel 
Piper,  former  deputy  police  commissioner 
of  New  York,  spent  some  weeks  there 
studying  methods  of  regulating  traffic. 
The  system  resulting  from  his  efforts 
has  relieved  New  York  streets  of  much 
of  the  danger  that  formerly  attended 
passage  through  them.  The  rules  are 
few  and  simple,  but  they  are  enforced. 
The  police  have  been  most  efficient  in 
this  respect.     Drivers  have  come  to  un- 


derstand that  the  uplifted  hand  or  the 
whistle  mean  business,  and  they  obey  the 
signal. 

At  .the  intersection  of  Broadway  or  the 
avenues  with  cross  streets  vehicles  go- 
ing up  or  down  must  wait  until  those 
going  crosstown  have  passed,  after  which 
the  crosstown  vehicles  must  wait  for 
those  going  up  or  down.  In  this  way 
the  old  time  "jams,"  in  which  surface  cars, 
trucks,  automobiles,  carriages  and  ve- 
hicles of  all  kinds  became  hopelessly 
entangled,  have  been  done  away  with. 

The  deflection  of  uptown  Fifth  ave- 
nue traffic  around  the  Flatiron  Building 
through  Twenty-second  street  to  the 
east  side  of  Broadway  has  robbed  the 
crossings  at  Twenty-third  street  and 
Fifth  avenue  of  fully  50  per  cent,  of 
their  former  danger. 

It  is  to  be  understood,  of  course,  that 
street  regulations,  to  be  effective,  must 
be  obeyed  by  all  vehicles  alike.  It  is 
difficult  to  understand  how  regulations 
that  would  apply  only  to  automobilists 
would  be  of  much  use.  Mr.  Hurturbis 
will  probably  call  the  attention  of  the 
Boston  police  department  to  the  results 
of  his  observations  in  New  York. 


Chauffeurs*  Club  Bars  Colored 
Members* 

At  a  recent  meeting  of  the  New  Haven 
(Conn.)  Chauffeurs' Club  it  was  voted  that 
colored  men  should  not  be  eligible  for 
membership.  This  action  was  found  nec- 
essary in  view  of  the  increasing  number 
of  colored  chauffeurs,  but  it  was  not  meant 
as  a  slur  upon  colored  chauffeurs. 

The  New  Haven  Chauffeurs'  Club  was 
only  recently  formed,  and  already  has  a 
membership  of  over  fifty.  Its  bylaws  are 
noteworthy.  Any  member  found  driving 
an  automobile  while  intoxicated  or  under 
the  influence  of  liquor  shall  be  expelled 
from  the  club.  Turning  of  sharp  comers, 
indiscriminate  blowing  of  horns  and  chimes, 
entering  garages  at  a  high  rate  of  speed 
and  reckless  driving  are  prohibited.  Dis- 
missal is  the  penalty  for  persistent  viola- 
tion of  these  rules. 


Chauffeur  and  Owner  Both  Indicted 
for  Manslaughter. 

The  Westchester  County  grand  jury,  sit- 
ting at  White  Plains,  N.  Y.,  last  Monday 
found  two  indictments  each  for  manslaugh- 
ter in  the  second  degree  against  the  chauf- 
feur, John  Johnston,  and  John  C.  Rodgers, 
Jr.,  of  New  York,  the  owner  of  the  auto- 
mobile which  ran  down  and  killed  Mrs. 
Betty  Kuchler  and  her  sister.  Miss  Albina 
Stein,  while  the  aged  women  were  return- 
ing from  church  Sunday  evening,  April  i. 
Each  offense  is  punishable  by  a  maximum 
sentence  of  twenty  years  in  prison. 


King  Leopold  of  Belgium  is  said  to  be 
the  owner  of  the  biggest  and  most  expen- 
sive automobile  stable  of  all  Eurooean 
monarchs.    He  has  seven  cars. 
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An  automobile  club  will  be  organized  at 
New  Haven,  Conn.,  this  spring. 

The  New  York  city  agency  for  the  Du- 
quesne  car  has  been  removed  to  306  West 
Fifty-second  street. 

The  Cleveland  branch  of  the  Diamond 
Rubber  Company  has  removed  to  new 
quarters  at  15 14  Euclid  avenue. 

The  Belden  Transmission  Company  are 
moving  from  Pittsburg  to  Cleveland,  where 
they  will  occupy  their  own  plant. 

The  Darracq  Automobile  Company  of 
New  England  has  established  its  head- 
quarters in  the  Motor  Mart,  Park  square, 
Boston. 

The  Midgley  Manufacturing  Company, 
Columbus,  Ohio,  manufacturers  of  pressed 
steel  wheels,  have  found  it  necessary  to 
build  an  additional  mill. 

The  Ndtional  Motor  Car  Company,  of 
Indianapolis,  are  planning  for  the  con- 
struction of  another  factory  as  large  as  the 
one  they  occupy  at  present 

Albert  L.  Clough  recently  demonstrated 
before  the  Granite  State  A.  C.  at  Man- 
chester, N.  H.,  the  practicability  of  using 
alcohol  instead  of  gasoline  in  running  an 
automobile. 

The  body  building  department  of  the 
Maxwell-Briscoe  Motor  Car  Company,  at 
Pawtucket,  R.  I.,  have  moved  to  a  larger 
factory  formerly  occupied  by  the  Hope 
Thread  Company. 

A  reader  living  in  Ohio  asks  whether  any 
new  road  maps  for  Ohio  and  Indiana  are 
coming  out  this  spring.  He  has  the  old 
road  maps,  but  finds  them  unreliable  in  a 
great  many  cases. 

A  petition  for  dissolution  signed  by  Louis 
F.  Ivers  and  twelve  other  stockholders  has 
been  filed  by  the  Rogers  Automobile  Com- 
pany, Springfield,  Mass.  The  capital  stock 
was  stated  as  $10,000. 

It  is  reported  that  the  Marvel  Automo- 
bile Company,  Des  Moines,  la.,  with  a  cap- 
ital stock  of  $25,000,  will  manufacture  a 
new  automobile  designed  by  Frederick  Du- 
senberg.  A  factory  will  be  built  at  Des 
Moines. 

The  Bay  State  Automobile  Association 
have  abandoned  their  annual  hill  climbing 
contest  this  year,  and  have  planned  to  hold 
races  at  Readville,  Mass.,  May  30.  J.  C. 
Kerrison,  of  Boston,  will  be  in  charge  of 
this  event. 

The  Corr>'  (Pa.)  Motor  Club  was  or- 
ganized on  April  12  with  sixteen  charter 
members.  A  board  of  governors  consist- 
ing of  six  were  elected  as  follows:  Wil- 
liam E.  Steele,  Eli  Barlow,  W.  Ed.  Marsh, 
Louis  E.  Brown,  H.  M.  Norton  and  Geo. 
H.  Crippen,  from  which  the  following  of- 
ficers were  elected:  William  E.  Steele, 
president;  Eli  Barlow,  vice  president;  W. 
Ed.   Marsh,   secretary  and  treasurer.     The 


club  will  join  the  Pennsylvania  State  Fed- 
eration at  once. 

The  Cincinnati  Fall  Festival  and  Indus- 
trial Exposition  will  be  held  August  28  to 
September  22. 

The  Springfield  Metal  Body  Company, 
Springfield,  Mass.,  have  built  an  addition  to 
their  plant,  which  gives  them  48,000  addi- 
tional square  feet  of  floor  space. 

The  Minneapolis  A.  C.  has  announced 
that  it  will  enforce  its  bylaws  strictly 
against  all  members  of  the  club  who  vio- 
late speed  regulations.  These  provide  for 
a  warning  on  the  first  offense  and  expulsion 
on  the  second. 

The  Sioux  City  (la.)  A.  C.  has  elected 
the  following  officers:  President,  Dr.  F.  A. 
Seemann;  vice  president,  W.  E.  Lockhart; 
secretary  and  treasurer,  H.  B.  Hallam; 
trustees,  W.  H.  Famsworth,  John  McHugh 
and  Herbert  Pelton. 

The  Amesbury  (Mass.)  Reed  and  Rat- 
tan Company  manufacture  willow  seats  for 
automobiles,  which  are  claimed  to  reducf 
the  weight  of  a  car  about  250  poimds.  The 
seats  are  made  after  designs  of  (George  P. 
Dennett,  of  Amesbury. 

The  Standard  Carriage  Lamp  Company 
will  rempve  their  factory  to  Charlotte, 
Mich.,  where  they  are  building  a  factory 
with  12,000  square  feet  of  floor  space. 
They  will  incorporate  under  the  Michigan 
laws,  with  a  capital  stock  of  $50,000. 

The  Peoria  (111.)  Automobile  Club  has 
elected  the  following  officers:  President, 
B.  H.  Onken;  vice  president,  A.  E.  Auger- 
son;  secretary,  R.  A.  Whitney;  treasurer, 
W.  H.  Rees ;  directors,  L.  C.  Wheeler,  J.  B. 
Bartholomew,  M.  E.  McGruder,  S.  K. 
Hatfield. 

The  London  Bible  Society  maintains  that 
automobiles  have  caused  the  price  of  bibles 
to  advance,  because  the  cost  of  leather  suit- 
able for  bindings  has  doubled  in  the  past 
year,  as  the  result  of  the  demand  for  leather 
for  automobile  coats  and  the  craze  in 
America  for  patent  leather  shoes. 

The  illustration  published  in  the  ad- 
vertisement of  the  Premier  Motor  Manu- 
facturing Company,  of  Indianapolis,  on 
page  xix  of  our  issue  of  April  11  was  their 
Model  L  De  Luxe  car,  listed  at  $2,250,  in- 
stead of  Model  F,  listed  at  $1,500,  which 
was  described  in  the  advertisement. 

At  the  annual  meeting  of  the  Colorado 
Automobile  Club  the  following  officers  were 
elected:  Frank  L.  Bartlett,  president;  W. 
H.  Bergtold,  secretary.  Dr.  J.  W.  O'Con- 
nor was  elected  vice  president  and  Lewis 
Searing  treasurer.  Members  of  the  execu- 
tive board,  M.  J.  Patterson,  B.  B.  Brown 
and  Dr.  E.  P.  Hershey. 

The  Hartford  Automobile  Parts  Com- 
pany, Hartford,  Conn.,  has  been  incorpo- 
rated, and  the  following  officers  have  been 
elected :  President  and  treasurer,  E.  A.  Bar- 
do! ;  secretary,  A.  J.  Bourghel,  of  Hart- 
ford; vice  president  and  manager,  F.  H. 
Bogart,  of  New  Britain.  A  plant  has  been 
secured  at  438  Asylum  street,  Hartford,  and 
we  are  informed  that  the  company  will  de- 
vote particular  attention  to  parts  for  high 


grade  cars.  The  first  product  will  be  a  new 
type  of  universal  or  (Cardan  joint,  on  which 
patents  are  now  pending. 

The  Keystone  Wagon  Works,  Reading, 
Pa.,  expect  to  manufacture  automobile  nov- 
elties, aluminum,  metal  and  wood,  in  the 
near  future. 

F.  E.  Junge,  a  member  of  the  Society  of 
German  Engineers  of  Berlin,  has  estab- 
lished a  connection  with  Professor  Diedcr- 
ichs,  of  Cornell  University,  and  they  will 
devote  their  attention  exclusively  to  the 
subject  of  gas  power  in  all  its  branches, 
including  automobiles.  Offices  have  been 
opened  at  150  Nassau  street.  New  York  cit>'. 

Consul  General  Shanklin,  of  Panama, 
suggests  to  manufacturers  of  automobile* 
that  there  is  a  good  sales  opening  in  the 
Canal  Zone.  The  streets  in  Panama  Oty 
have  been  paved  in  several  directions,  and 
splendidly  built  roadways  reach  to  the 
Sabanas,  where  are  the  summer  homes  of 
the  wealthy  people.  This  affords  a  route 
of  15  to  16  miles. 

The  Societe  des  Jantes  Amovibles  M.  L 
112  Rue  de  Richelieu,  Paris,  are  manufac- 
turing an  automobile  wheel  rim  which  in 
case  of  a  puncture  or  other  injury  to  the 
tire  can  be  removed  from  the  wheel  with 
the  tire  in  place  on  it,  and  replaced  by  an- 
other rim  with  tire  carried  along  for  the 
purpose.  It  is  claimed  that  the  removal 
of  the  rim  need  not  take  over  five  minutes. 

After  May  i  the  Hartford  Suspension 
Company  will  be  located  in  their  new  build- 
ing at  Broadway  and  Eighty-eighth  street 
New  York  city.  Their  factory  will  be  re- 
moved from  Hudson  street  to  the  comer 
of  Clarkson  and  West  streets,  where  they 
will  have  three  times  their  present  floor 
space.  The  Gobron-Brillie  cars,  for  which 
they  are  the  American  agents,  are  due  in 
two  weeks. 

Elwin  M.  Stone  has  withdrawn  his  in- 
terest^ in  the  Detroit  Auto  Marine  Com- 
pany, of  which  firm  he  was  vice  president 
New  officers  were  elected  as  follows:  Lou 
Burt,  president;  J.  F.  Leitch,  vice  presi- 
dent; Harry  Burt,  secretary,  and  Crispin 
Oglebay,  treasurer.  Directors  were  elected 
as  follows:  Julius  Beeman,  Lou  Burt  J. 
F.  Leitch,  Harry  Burt,  Crispin  Oglebay 
and  Henry  Ledyard. 

We  are  informed  that  tests  of  the  Covert 
automobile  jacks  recently  made  by  Pro! 
T.  R.  Lawson,  engineer  in  charge  at  the 
testing  laboratory  of  Rensselaer  Poly-tech- 
nic  Institute,  Troy,  N.  Y.,  showed  that  the 
No.  I  jack,  weighing  6  poimds,  and  the 
No.  2  jack,  weighing  8  pounds,  will  with- 
stand each  a  pressure  of  20,000  pounds, 
while  the  No.  3  jack,  weighing  12  pounds, 
will  withstand  a  pressure  of  30,000  poimds. 

The  newly  incorporated  Rhode  Island 
Machine  Company,  Providence,  R.  I.,  has 
elected  officers  as  followers:  President 
John  W.  Bishop;  treasurer,  Clayton  Har- 
ris; assistant  treasurer,  Edward  G.  Pink- 
ham;  manager,  Walter  M.  Jordan;  secre- 
tary, Robert  M.  McLeod.  Gears,  engines 
and  small  parts  for  automobiles  will  be 
manufactured  at  428  Kingsley  street.    Mr. 
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ordan  has  been  in  the  gear  cutting  de- 
partment of  the  Browne  &  Sharpe  Manufac- 
uring  Company  for  several  years. 
The  Berkshire  Automobile  Club,  Pitts- 
ield,  Mass..  has  voted  to  withdraw  from  the 
V,  A.  A. 

It  is  reported  that  A,  M.  Rowe,  of  Mar- 
insville.  111.,  has  begun  the  manufacture 
d  automobiles. 

The  Allyne  Brass  Foundry  Company, 
Cleveland.  Ohio,  are  adding  9,000  square 
cet  of  floor  space  to  their  plant 
The  Hambrick  Motor  Car  Company,  of 
■luntington,  W.  Va.,  will  remove  to  Wash- 
ngton,  Ind.,  where  $25,000  is  offered  as  an 
nducement. 

The  Austin  (Tex.)  A.  C.  has  elected  of- 
iccrs  as  follows:  President,  Dr.  Bennett; 
rice  president,  Frank  Covert;  secretary- 
reasurer,  James  Bartholomew. 

R.  F.  Downing  &  Co.,  Com  Exchange 
^nk  Building,  New  York,  are  sending  out 
nrculars  of  interest  to  automobilists  con- 
cmplating  foreign  tours.  They  undertake 
o  deliver  a  car  at  any  foreign  port. 

It  is  reported  that  G.  P.  Altenburg,  a 
Cincinnati  capitalist,  has  expressed  his 
willingness  to  invest  from  $50,000  to  $100,- 
xx)  with  the  Kingston  Manufacturing  Com- 
pany. Kingston,  N.  Y.,  for  the  manufacture 
[>f  automobile  trucks. 

The  A.  C.  A.  calls  the  attention  of  its 
members  to  the  strict  enforcement  of  the 
speed  laws  at  New  Rochelle,  N.  Y.,  owing 
to  the  death  of  the  two  women  of  that 
place  as  the  result  of  being  struck  by  an 
automobile    April    i. 

The  Fond  du  Lac  (Wis.)  Automobile  Club 
has  organized  with  the  following  officers: 
President,  W.  G.  Menzel ;  vice  president,  G. 
W.  Worthing;  secretary  and  treasurer, 
Robert  Amor>' ;  directors,  W-.  C.  Reinig,  A. 
Tait  and  C.  C.  Tripp. 

The  Minneapolis  A.  C.  has  elected  the 
following  officers:  President,  Frank  M. 
Joyce ;  vice  president,  Asa  Paine ;  secretary, 
John  Rhildaeffer;  treasurer,  R.  J.  Smith; 
tmstees.  Dr.  C.  E.  Dutton,  E.  J.  Phelps, 
Horace  Lowry,  W.  F.  Brooks  and  F.  W. 
Commons. 

Plans  are  being  discussed  for  a  new  au- 
tomobile manufacturing  company  to  oper- 
ate the  plant  vacated  by  the  Buick  Motor 
Company  at  Jackson,  Mich.,  when  that  con- 
cern removes  to  Flint  in  the  fall.  Members 
of  the  Du  rant-Do rt  Carriage  Company  will 
be  among  those  interested. 

The  Massachusetts  Institute  of  Technol- 
ogy recently  made  a  test  of  an  engine  of  the 
t>pe  used  in  the  Compound  cars,  bearing  on 
its  fuel  efficiency  among  other  things.  A 
certificate  has  been  granted  by  the  Institute 
to  the  E.  H.  V.  Company,  of  Middletown, 
Conn.,  makers  of  the  cars  and  engines. 

The  Automobile  League  of  Louisiana  has 
organized  at  Xew  Orleans  with  the  follow- 
ing officers:  President,  Sam  Weis;  first 
vice  president,  P.  S.  Milner;  second  vice 
ptesident,  W.  B.  Fayssoux;  treasurer,  J.  M. 
Shcrrouse.  and  secretary.  Dr.  A.  J.  Mayer. 
Governing  board,  Dr.  J.  M.  Magruder,  C.  C. 
Hartwell,  Sam  Stone,  Jr.,  Otto  T.  Maier, 


L.  K.  Michalson,  T.  R.  Toley  and  J.  M. 
Burguieres. 

Thirty-five  cars  were  totally  destroyed 
by  fire  at  the  Imperial  Automobile  Garage, 
52  West  Sixty-seventh  street.  New  York, 
April  8.  Among  them  were  cars  belong- 
ing to  Colgate  Hoyt,  J.  F.  B.  HerreshoflF, 
William  S.  Devery,  Dr.  Julian  P.  Thomas, 
John  Philip  Sousa,  Raymond  Hitchcock 
and  J.  Edward  Addicks. 

The  Iowa  A.  C.  of  Des  Moines  has 
elected  the  following  officers:  President, 
W.  S.  Donahey;  first  vice  president,  D.  B. 
Fleming;  second  vice  president  and  cap- 
tain, Dr.  W.  W.  Van  Werden;  secretary, 
Harold  Wells;  treasurer,  Grover  C.  Hub- 
bell;  executive  committee,  L.  Aulman, 
chairman;  W.  Kitto  and  W.  E.  Hamilton. 

The  Murillo  Manufacturing  Company, 
Marion,  Ind.,  inform  us  that  their  efforts 
will  be  devoted  principally  to  commercial 
cars,  although  a  four  cylinder  touring  car 
will  probably  be  included  in  their  line. 
They  expect  to  have  their  first  light  de- 
livery wagon  ready  in  sixty  days,  and  will 
place  I  and  2  ton  trucks  on  the  market 
in  the  fall. 

The  North  Jersey  Automobile  Club  has 
elected  the  following  officers:  President, 
George  A.  Post;  vice  president.  Dr.  Faulk- 
ner; second  vice  president,  Benjamin  East- 
wood ;  secretary,  Robert  Beattie,  Jr. ;  treas- 
urer, Fred  R.  Reynolds;  captain,  F.  Elliott 
Low ;  first  lieutenant,  Christopher  Horandt ; 
second  lieutenant,  Charles  E.  Frost;  coun- 
sel, Ralph  Shaw. 

Applications  for  space  at  the  open  air 
show  of  the  New  York  Automobile  Trade 
Association,  to  be  held  at  the  Empire  Track 
May  24,  25  and  26,  must  be  in  the  hands 
of  the  committee  by  May  8.  Allotments 
will  be  made  May  10.  Space  .will  cost  30 
cents  a  square  foot  Diagrams  and  further 
particulars  can  be  obtained  from  Alfred 
Reeves,  29  West  Forty-second  street,  New 
York. 

The  Indiana  Motor  Club  has  been  or- 
ganized at  Indianapolis  with  the  following 
officers:  President,  Frank  J.  Barr;  vice 
president,  Guilford  A.  Dietch;  secretary, 
Frank  B.  Willis;  treasurer,  Bert  N.  Pierce. 
The  board  of  directors  is  composed  of  the 
following  members:  Bruce  Maxwell,  E. 
A.  Strong-,  Sr.,  R.  H.  Hassler,  W.  G.  Wall 
and  Dr.  E.  H.  Katterhenry.  A  clubhouse 
to  cost  $5,000  will  be  erected  at  once. 

The  Erie  (Pa.)  Motor  Club  has  elected 
officers  as  follows:  President,  Davenport 
Galbraith;  vice  president,  Frank  Payne; 
treasurer,  H.  N.  Fleming;  secretary,  W.  O. 
Davis.  The  board  of  governors  is  com- 
posed of  the  following  members :  Daven- 
port Galbraith,  Frank  Payne,  H.  N.  Flem- 
ing, W.  O.  Davis,  Dr.  E.  F.  Gifford  and 
Fred  Densmore.  It  will  join  the  Penn- 
sylvania Motor  Federation,  and  Dr.  Gif- 
ford will  be  the   representative. 

The  six  day  non-stop  motor  test  on  Broad- 
way, New  York,  arranged  for  a  Wayne 
car  by  A.  L.  Kull,  general  manager  of  the 
New  York  Way-ne  agency,  was  stopped  by 
an  accident  at  3  p.  m.  April  12,  after  the  car 


had  been  rurming  from  Long  Acre  square 
to  iioth  street  and  back  for  just  eighty- 
seven  hours.  At  Fifty-eighth  street  a  car- 
riage backed  into  the  car  and  disabled  the 
radiator.  The  gasoline  consumption  was  i 
gallon  for  each  round  trip  of  15.2  miles. 


Handbook  of  "Licensed"  Gasoline 
Automobiles. 

The  third  annual  edition  (1906)  of  the 
Handbook  of  Gasoline  Automobiles,  pub- 
lished by  the  Association  of  Licensed  Au- 
tomobile Manufacturers,  7  East  Forty-sec- 
ond street.  New  York  city,  has  just  made 
its  appearance.  Two  hundred  and  sixty- 
two  different  models,  the  product  of  forty- 
four  different  makers,  are  shown  and  of- 
fered by  thirty-eight  members  and  licensees 
of  the  association.  Of  these  makes  of  cars 
thirty-one  are  American  and  thirteen  for- 
eign. The  new  edition  also  contains  the 
names  of  the  officers  and  the  various  de- 
partments, branches  and  committees,  with 
their  members.  These  include  the  Me- 
chanical Branch,  Agency  Department, 
Traffic  Department,  Patent  Department, 
the  Association  Patents  Company,  Com- 
mittee on  Tests,  the  Executive  Committee 
and  the  Committees  on  Trade,  Tires  Hand- 
book and  Shows.  A  copy  of  this  hand- 
book is  sent  upon  application  accompa- 
nied by  10  cents  in  stamps. 


Patents  Issued  April  3,  1906. 

816,620.  Automobile  Turntable. — Edward  A. 
Turner,  Chicago,  III.    Filed  August  7,  1905. 

816,639.  Speedometer. — ^James  H.  Bullard, 
Springfield,  Mass.     Filed  December  30,  1904. 

816,666.  Wheel  for  Automobiles. — Charles  B. 
Kimball,  Cleveland,  Ohio.     Filed  March  13,  1905. 

816,696.  Mechanism  for  Vehicle  Lanterns. — 
William  B.  White,  Cleveland,  Ohio.  Filed  Febru- 
ary 27,  1904. 

816,717.  Acetylene  Gas  Generator. — ^John  B.  Du- 
laney,  Ector,  Tex.     Filed  August  3,   1905. 

816,741.  Lubricating  Mechanism. — Carl  C. 
Riotte,  Jersey  City,  N.  J.  Filed  November  14, 
1905. 

816,775.  Acetylene  Gas  Generator. — Otto  M. 
Brauer,  Marshal Itown,  la.  Filed  February  28, 
1905. 

816,798.  Roller  Bearing. — William  Houldsworth, 
Manchester,  England.     Filed  March  7,  "1905. 

816,817.  Valve  Controlling  Mechanism  for  Gas 
Engines. — Henry  J.  Podlesdk,  Chicago,  111.  Filed 
October  22,   1904. 

816,884.  Detachable  Pneumatic  Tire. — Charles 
S.  Scott,  Cadiz,  Ohio.  Filed  March  23,  1905. 
Renewed  March  5,  1906. 

816,889.  Flexible  Tire.— Albert  V.  Stichelen, 
Gand,  Belgium.     Filed  December  16,  1904. 

816,935.  Steering  Mechanism  for  Motor  Ve- 
hicles.—Charles  M.  J.  Petiet,  Villeneuve  la  Ga- 
renne,  France.     Filed  December  8,  1904. 

816,990.  Sparking  Igniter  for  Gasoline  Engines. 
— John  C.  McLachlan,  Toronto,  Canada.  Filed 
Ocotbcr  31,  1904. 

817,051.  Carburetor  for  Explosive  Motors  and 
Engines. — Herman  C.  Doman,  Oshkosh,  Wis. 
Filed  March  10,  1905. 

817,066.  Pneumatic  Tire. — Sidney  Hunter,  St. 
Louis,  Mo.    Filed  September  21,  1905. 

817,104.  Igniter  for  Internal  Combustion  En- 
gines.—Arthur  R.  Curtis,  Golden,  Col.  Filed 
April   10,   1905. 

817,125.  Means  for  Blowing  Automobile  Horns. 
— George  W.  Lorimer,  Piqua,  Ohio.  Filed  Decem- 
ber 12,  1904. 

817,132.  Storage  Battery. — William  H.  Palmer, 
j|..^  New  York,  N.  Y.     Filed  February  14.  1905- 
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Trade   Literature   Received. 

Warner  Instrument  Company,  Beloit,  Wis. — Il- 
lustrated  booklet,    "The   Cut-Meter." 

<rhe  Ariel  Company,  Bridgeport,  Conn. — Cata- 
logue descriptive  of  Ariel  motor  cars. 

Ryan  &  Lang,  Appleton,  Wis.— Booklet  describ- 
ing Perfection  apparatus  for  washing  vehicles. 

Electric  Storage  Battery  Company,  Philadelphia, 
Pa.— Folder  describing  "Exide*'  sparking  cells. 

The  Doyle  Hose  Union  Company,  Homestead, 
Pa.— Folder,  "The  Newest  Thing  in  Hose  Connec- 
tion." 

The  Motor  Tally-Ho  Company,  Fuller  Building, 
New  York. — Illustrated  booklet  of  their  touring 
buses. 

R.  F.  Downing  &  Co.,  Com  Exchange  Bank 
Building,  New  York. — Circulars,  "Automobiling 
Abroad." 

The  Locomobile  Company  of  America,  Bridge* 
port.  Conn. — The  Locomobile  gasoline  touring  cars, 
1906  catalogue. 

Kalisch  Air  Brake  Company,  1315  Chestnut 
Street,  St.  Louis,  Mo. — Folder  describing  Kalisch 
automobile  air  brake. 

Peter  Gray  &  Sons,  88  and  90  Union  street, 
Boston,  Mass. — Circular,  "A  Few  Facts  About  the 
Powerful  Lamps." 

National  Motor  Vehicle  Company,  Indianapolis, 
Ind.— Booklet,  "What  Owners  Say  About  National 
Cars,"    sixty-four   pages. 

Dean  Brothers  Steam  Pump  Works,  Indianap- 
olis, Ind. — Circular  No.  54  Atlantic  type  boiler 
feeders  or   pressure  pumps. 

Monitor  Speed  Recorder  Company,  Cambridge, 
Mass. — Booklets  describing  Monitor  recorders  and 
giving  directions  for  their  use. 

Century  Auto-Power  Company,  East  Orange, 
N.  J. — Booklets,  "Century  Kerosene  Burners"  and 
"Century   Flash    Steam   System." 

Matheson  Motor  Car  Company,  Wilkes-Barre, 
Pa.— Descriptive  catalogue  of  Matheson  touring 
cars  and  trucks,  twenty-four  pages. 

H.  H.  Franklin  Manufacturing  Company,  Syra- 
cuse. N.  Y.— Booklet,  "Where  the  Franklin  Is 
Made,"  description  of  factory  at  Syracuse. 

The  £.  R.  Thomas  Motor  Company,  Buffalo, 
N.  Y. — Booklet  containing  complete  illustrated  de- 
scription of  the  Thomas  Model  XXXI,  forty  pages. 

The  Hess-Bright  Manufacturing  Company,  Phila- 
delphia.—Card  illustrating  the  Hess-Bright  ball 
bearings  as  used  in  the  Pierce  1906  "Great  Arrow." 

Robert  Instrument  Company,  50  Shelby  Street, 
Detroit,  Mich.— Folder  describing  the  Robert 
guaranteed  pocket  volt-ammeters,  ammeters,  volt- 
meters and  switchboard  ammeters  and  volt  meters. 


will  comprise  about  108,000  square  feet  floor  space. 
It  has  been  leased  for  twenty  years  to  the  Bay 
State  Garage  Company,  a  new  incorporation,  and 
will  be  managed  by  its  president,  Chester  I.  Camp- 
bell.    Six  hundred  cars  will  be  accommodated. 


Garage  Notes* 

J.  H.  Severn,  Jamestown,  N,  Dak.,  is  erecting  a 
garage. 

Fred  Bowman  will  open  a  garage  at  Muscatine, 
la.,  this  spring. 

W.  H.  Starr  has  opened  a  garage  at  88  Green 
street.  New  London,  Conn. 

David  L.  Parker  has  purchased  Tanner  &  Co.'s 
garage.   New  Bedford,  Mass. 

A  new  garage  is  to  be  built  for  the  Abbott  Com- 
pany on  Baron ne  street.  New  Orleans,  La. 

Covey  &  Cook's  new  garage,  Portland,  Ore., 
will  be  completed  by  the  latter  part  of  the  month. 

The  Locomobile  Company  of  America  will  erect 
a  garage  on  Newbury  street,  Boston,  the  coming 
summer. 

The  Hasbrouck  Motor  Works,  Inc.,  New  Lon- 
don, Conn.,  will  open  a  garage  at  155  Water 
street.   May   i. 

The  Studebaker  Automobile  Company,  South 
Bend,  Ind.,  has  purchased  the  W.  H.  Barger  gar- 
age on  South  Lafayette  street,  in  that  city. 

The  Private  Garage,  Ltd.,  will  be  the  name  of 
a  new  incorporation  at  Toronto,  Canada.  Prom- 
inent motorists  of  that  town  are  interested  in  it. 

Charles  T.  Shean,  of  Springfield,  Mass.,  will 
erect  a  garage  at  the  corner  of  Main  and  William 
streets  in  that  city,  the  work  beginning  May  z. 
It  will  be  known  as  the  Dudley  Garage  and  School. 

The  Harcourt  Associates  are  to  erect  a  garage 
at  Irvington  and  Harcourt  streets,   Boston,   which 


Trade  Personals. 

Frank  P.  Why  land  has  resigned  as  superintend- 
ent of  the  Berkshire  Automobile  Company. 

R.  Gordon  Carew  has  been  appointed  New  York 
city  agent  for  the  Stearns  cars,  with  headquarters 
at  121  West  Eighty-ninth  street. 

Harry  L.  Owesncy  has  been  appointed  Western 
supervisor  for  the  Winton  Motor  Carriage  Com- 
pany, with  headquarters  at  Chicago. 

R.  £.  Robinson,  formerly  with  the  Cadillac 
Company  of  New  York,  has  been  made  New  York 
sales  manager  of  the  Wayne  Company. 

Herbert  K.  Levick,  for  the  last  four  years  sales 
manager  of  the  Central  Automobile  Company, 
New  York,  is  the  new  sales  manager  of  the 
Frayer-Miller  Motor  Car  Company. 

C.  W.  Churchill,  formerly  assistant  manager  of 
the  Cleveland  branch  of  the  Winton  Motor  Car- 
riage Company,  has  been  appointed  manager  of 
the  New  York  branch,  succeeding  Percy  Owen, 
who  resigned  to  become  Eastern  sales  manager  of 
the  Aerocar  Company.  Mr.  Churchill  will  super- 
vise the  erection  of  the  new  Winton  branch  at 
Broadway  and  Seventieth  street. 


New  Agencies* 

Chicago. — Geyler  &  Levy,  Lozier  cars. 

Cincinnati,  Ohio. — ^Jos.  F.  Monfort,  Reo  cars. 

Los  Angeles,  Cal. — L.  H.  Johnson,  Merkel  run- 
abouts. 

Springfield,  Mass. — Woodward  &  Reopcll,  Lam- 
bert cars. 

Lawrence,  Mass. — George  H.  Pixley,  White 
steam  cars. 

New  London,  Conn. — The  Hasbrouck  Motor 
Works,   Rambler  qars. 

Cleveland,  Ohio. — H.  S.  Moore,  Mora  cars 
(northeastern    Ohio). 

Chicago,  111. — The  Haynes  Automobile  Company, 
at  241   Wabash  avenue. 

Honolulu,  H.  I.— O.  E.  Hall  &  Son,  Franklin 
cars  (for  Hawaiian  Islands). 

Oakland,  Cal.— Fred  Barker,  Tenth  and  Webster 
streets.  Queen  and  Moline  cars. 

Milwaukee,  Wis. — The  Cassidy-Fairbanks  Com- 
pany,   the    Cleveland   cars. 

Wilmington,  Del.— The  Auto  Storage  and  Re- 
pair  Company,    Stearns   cars. 

Norwich,  Conn. — The  Ford  agency,  127  Frank- 
lin street,  J.  Stoddard,  manager. 

Philadelphhia,  Pa. — Strieby  &  Stevenson,  3aa 
North  Broad  street.  Paragon  cars. 

Cincinnati,  Ohio. — Robert  C.  Crowthers,  130 
East  Ninth  street.  Compound  cars. 

Atlanta,  Ga. — Atlantic  Automobile  Company,  89 
North  Pryor  street,   Steams  cars. 

Oakland,  Cal. — Hugo  Miller,  Eighteenth  street 
and  Telegraph  avenue.  Maxwell  cars. 

Norwich,  Conn. — Smith  &  Swan,  276  Main 
street,  Cadillac  cars  and  Oldsmobiles. 

Wilmington,  Del. — The  Motor  Car  Repair  Com- 
pany, 408  Orange  street.  Maxwell  cars. 

Milwaukee,  Wis. — Hibbard  Automobile  Com- 
pany,  187  Wisconsin  street,  Haynes  cars. 

San  Francisco,  Cal. — Pacific  Motor  Car  Com- 
pany, 425  Golden  Gate  avenue,  Stearns  cars. 

New  York  City.— The  Snutsel  Auto  Supply 
Company,    1534  Broadway,  Bianchi   (Italian)   cars. 

New  London,  Conn. — C.  K.  Smith,  94  Main 
street,  Pope-Hartford,  Pope-Toledo  and  Tribune 
cars. 

Ottawa,  la. — J.  Kerfoot,  Franklin  cars  (sub- 
agency  of  the  Ridcll  Automobile  Company,  Des 
Moines). 

Waterloo,  la. — William  Galloway,  Franklin  cars 
(sub-agency  of  the  Riddell  Automobile  Company 
of  Des  Moines). 

Grand  Forks.  N.  Dak. — Lyons  &  Co.,  Franklin 
cars  (sub-agency  of  the  Moulton-Jordan  Motor 
Car  Company  of  Minneapolis). 


New  Incorporations.  ' 

The  Reo  Car  Company,  Lansing,  Mich.,  hai  L'-i 
amended  articles  changing  its  name  to  the  Fm 
Motor  Car  Works. 

The  Anti-Rubber  Tire  Company.  L04  AnatrjJ 
Cal. — Capital  stock,  $300,000  ($.805,000  paid  b-j 
to  manufacture  tires. 

Lubeck  Automobile  Company,  Detroit,  Mjci:_- 
Capital  stock,  $15,000  ($10,000  subscribed  irj 
$5,000  paid  in);   to  manufacture  automobile*. 

Pasadena  Automobile  Company,  of  Pasadena -1 
Capital  stock,  $25,000,  and  $30  paid  in.  Directorsj 
D.  F.  Robertson,  F.  P.  Harris  and  R-  P.  G^t 
don. 

A.  C.  Webb  Automobile  Cxiropany,  Joplin.  Mo  - 
Capital,  $10,000;  incorporators,  (5eorgc  Pla>'trr,  K 
C.  Webb,  W.  P.  Lytle,  Lew  Ballard  and  H.  <i 
Packer. 

Metropolitan  Garage  Company,  New  York  Cit^ 
— CapiUl,  $100,000.  Incorporators,  H.  R.  Woro 
ington,  Raymond  Carrington  and  P.  R.  Townt,  1] 
of  New   York  city. 

Suburban  Automobile  Service  Company,  Bi^sdlJ 
Mo. — Capital,  $5,000;  one-half  paid  in.  IncorpJ 
rators,  Lee  Meriwether,  Robert  J.  Bow-man  u^ 
Frank    S.    Reed. 

British  and  French  Motor  Car  Company,  Ltd. 
Toronto,  Canada. — Capital,  $50,000:  to  deal  ti 
automobiles.  Incorporators,  John  Palmer,  T.^iuj 
Palmer,    Jr.,    et   al. 

Smith  Automobile  Company,  Denver,  Col. — Car 
ital,  $10,000;  to  deal  in  automobiles.  Incorpw 
rators,  M.  W.  Smith,  F.  C.  Smith  and  R.  W, 
Smith,  all  of  Denver. 

Wehrle  Automobile  Company,  Norwalk,  Conn.^ 
Capital,  $5,000.  Incorporators,  R.  S.  Barclay  md 
Mary  A.  Barclay,  Royaton,  Norwalk,  and  R.  U 
Wehrle,    South    Norwalk. 

Walden  W.  Shaw  Company,  (Chicago. — Capital 
$20,000;  manufacturing  automobiles  and  accr^o- 
ries.  Incorporators,  Walden  W.  Shaw,  Bronsi» 
C.  Buxton,  Jessie  K.  Shaw. 

Inland  Auto  Company,  of  Harrington,  Liocom 
County,  Wash. — Capital,  $10,000;  to  mAnufactar« 
and  sell  autos  and  motor  boats.  I  ocorporatorv 
O.  M.  Graves  and  H.  Conger. 

Auto  Rental  and  Repair  Company,  Chicago.— 
Capital,  $a,5oo;  manufacturing,  repairing  tod 
renting  automobiles.  Incorporators,  F.  W.  Richcy, 
J.  E.  Smeyd  and  H.  A.  Pirce. 

Hartford  Automobile  Parts  Company.  Hartford, 
Conn. — Capital,  $10,000.  Incorporators,  Fred  VL 
Bogart,  of  New  Britain,  and  Edward  A.  Bardol 
and  Andrew  Broughel,  of  Hartford. 

Darracq  Motor  Car  Company,  CThicago. — Cap- 
ital, $5,000;  manufacturing  automobiles  and  acca^ 
sories.  Incorporators,  Joseph  B.  McKeagoc. 
Hosea  W.  Wells  and  Charles  C.  Stilwell. 

Automobile  Owners'  Defense  Company,  Augusti, 
Me. — (^pital,  $100,000;  to  enforce  civil  ri^ts. 
Officers  and  incorporators:  President,  G.  R.  Hsd- 
lock;  treasurer,  W.  S.  Lee,  both  of  Augusta. 

Frayer-Miller  Motor  Car  Company,  New  York 
City. — Capital,  $1,000;  to  deal  in  automobiles.  In- 
corporators, H.  W.  Johns,  Bronxville,  N.  V.;  h\ 
£.  Muscovies  and  H.  H.  Knipper,  New  York  do* 

Miller-Hopkins  Manufacturing  Company.  In- 
dianapolis, Ind. — Capital,  $15,000;  to  manufactar« 
and  sell  motor  vehicle  accessories.  Incorporators 
William  T.  Miller,  Thomas  H.  New  and  Frank 
Nuckols. 

Keystone  Motor  Company,  Harrisburg,  Pi.— 
Capital,  $15,000;  to  deal  in  automobiles.  Incorp>>- 
rators,  H.  C.  Dodge,  J.  A.  Kline,  C.  C.  Conkltn. 
J.  E.  Sellers,  of  Harrisburg,  and  E,  G.  In-in,  vi 
Steelton. 

Heath     Dry    Gas     Company,    Saratoga     Springs 
N.    Y. — Capital,    $100,000;    to    manufacture   auti>- 
mobiles.      Incorporators,  E.  L.  Heath    and    .^.  * 
Brown,  of  Saratoga  Springs,  and  F.  A.  Hesth,  of 
Jersey  City,   N.  J. 

Colonial  Automobile  Company.  Pittsburg,  Fa.— 
Capital,  $2,500;  sale  of  motor  carriages.  Di- 
rectors, Max  Reinhold,  Millvale;  Harry  M.  Miller. 
I).  M.  Miller,  Pitsburg;  Louis  M.  Shaffer,  Hafv 
vjllc;   Lawrence  H.  Keil,   Sharpsburg. 


* 


Horseless  Age 


Volume  it 


APRIL  25,  1906 


Number  it 


mm 


Commended 

by  the 

American 

Automobile 

Association 

Secretary 

Mr.  Sidney  S.  Gorham»  of  Chicago,  attorney-ai-law  and  secretary  of  the  American 
Automobile  Association,  says: 

""  My  Vinton  Model  K  has  been  in  my  service  since  November  20,  and  I  have  driven  it 
between  2,500  and  3,000  miles  over  all  sorts  of  roads,  through  mud  and  snow,  and  under 
adverse  weather  conditions,  and  have  found  the  car  entirely  satisfactory. 

"^  I  am  satisfied  that  it  is  the  best  car  built  at  $2,500.  It  is  an  excellent  hill  climber,  has 
speed  enough,  and  is  in  every  respect  a  comfortable,  satisfactory  touring  car.  Its  30  H.  P., 
so  rated,  is,  in  my  judgment,  sufficient  to  carry  the  car  anywhere  any  car  can  go. 

*^  I  am  very  glad  to  recommend  the  Winton  Model  K  to  anyone  thinking  of  buying  a 
dependable  touring  car." 

Compare  the  $2,300  Winton  Model  K  with  any  Car  on  the 
market  selling  at  $3^00  or  higher. 

"  THE  MOTOR  CAR  DISSECTED  "  tells  more  about  automobaes  than  any  booklet  in  circulation.  Copy  free 
upon  request,  mentioning  this  paper. 

?»e    WINTON    MOTOR    CARRIAGE    CO. 

licensed  under  Selden  Patent.  CLEVELAND,   OHIO,  U.  S.  A. 

Winton  Branch  Houses  in  New  York,  Pittsburg,  Boston,  Philadelphia,  Chicago  and  London.  Mfinton  Sales 
Ageades  ii|  all  important  places. 

CopyriEht.  1906.  by  B.  P.  Ingertoll 


TESTED    AND     PROVEC 


Wire  Mesh  Bm 
Construction 

FOR  MOTOR  TRUCKS  AND  COMMERCIAL  VEHICLE 

Oives   Satisfaction    Where    Others    Fail 

Mr.    H.   A.  KNOX,  president  of  the   Knox    Motor  Truck   Co.,  Sprinfirfleld, 
Mass..  writes: 

"  We  are  pleased  to  state  regarding  your  Diamond  Wire  Mesh  Base  solid  tires,  that  we  have 
recently  given  these  tires  a  long  and  severe  test,  and  the  result,  as  far  as  we  are  able  to  judge,  proves 
thero  superior  in  every  way  to  any  solid  tire  on  the  market. 

"  We  have  decided  to  adopt  and  recommend  these  tires  for  use  upon  our  trucks  during  1906. 
"Yours  very  truly,  H.  A.  Kmox," 


WRITE    FOR     SPECIAL     CATALOGUE 


THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio. 


NEW  YORK— 78  Reade  St. 
BOSTON— 174  Columbus  Ave. 
PHILADELPHIA— 804-806  N.  Broad  St. 
BUFFALO— 716  Main  St. 


DETROIT— 158  Jeflferson  Ave. 
ST.  LOUIS— 8966  OUve  St. 
CHICAGO— 1528-1631  Michigan  Ave. 
CLEVELAND— 1514  Euclid  Ave. 


SAN  FRANCISCO-aOl  Miwit 
DENVER— 38  Bostoo  Baite.    . 
MINNEAPOLIS-6U  F1r«  luS 


rERKSH/J? 


DETAILS 
OUR 

ruL  m 
nissiopi 

SHOWVl 
CAT.aOC- 


$2,500 

Berkshire    Automobile   Compai 


New  York  Agency,  1623  Broadway 
THE  DOUGLAS  ANDREWS  CO. 


iA««^ 


fieneral  Offices  and  Factory:  Pittsfield,  Mass.,  U.  S.  A,  ^-^-^^^^^^ 
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Up  to  Date  Shop  Methods  in  Auto- 
mobile Construction. 

By  W.  B.  Harsel. 

The  manufacture  of  a  modern  automobile 
is  a  problem  of  greater  magnitude  than  it 
IS  considered  by  the  average  person,  and 
the  present  article  is  intended  to  enlighten 
the  general  public  on  this  subject,  as  well 
as  to  be  instructive  and  suggestive  to  the 
manufacturer.  Without  further  preliminary 
I  shall  begin  a  discussion  of  the  manufac- 
turing processes  from  start  to  finish,  treat- 
ing in  detail  the  many  systems  now  in 
vogue. 

The  first  consideration  is  the  selection  of 
the  proper  material  to  use,  such  as  machine 
steel,  cast  iron,  sheet  metals,  bolts,  nuts  and 
frame  stock.  In  all  well  conducted  facto- 
ries all  materials  pass  through  the  hands  of 
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Fig.   I. 

a  competent  inspector,  whose  duty  it  is  to 
ascertain  that  all  material  delivered  is  of  the 
quality  desired  or  guaranteed.  After  this 
inspection  the  materials  are  distributed  to 
the  various  departments  to  be  worked  up 
into  the  different  parts  of  the  car. 

It  requires  a  large  number  of  special  ma- 
chines to  work  up  the  material  into  the 
many  different  shapes,  as  well  as  the  most 
skilled  labor  to  operate  the  automatic  ma- 
chines. For  instance,  suppose  that  the  auto- 
mobile requires  fifteen  or  more  bolts  of  the 
shape  shown  in  Fig.  i.  A  hexagon  bar  of 
steel  of  the  exact  size  as  the  head  of  the 
bolt  is  placed  on  supports  and  passed 
through  the  hollow  spindle  of  a  turret  lathe. 
The  main  difference  between  this  and  the 
ordinary  lathe  is  that  in. place  of  the  ordi- 
nary tool  post  and  holder  there  is  provided 
a  so  called  turret,  which  is  revoluble  and 
holds  or  grips  two  or  more  different  tools 
at  a  time,  as  many  as  are  required  to  finish 
the  piece  that  is  to  be  produced.  For  in- 
stance, in  making  the  bolt  shown  in  Fig.  i 
four  tools  would  be  required,  viz.,  one  to 
cut  down  the  bar  from  the  hexagon  to  the 
larger  round  section,  another  to  cut  it  down 
to  the  diameter  of  the  threaded  section,  a 
die  to  cut  the  thread  and  a  cutting-off  tool 
to  cut  off  the  completed  bolt.  At  the  end  of 
each  operation  the  tool  post  is  released  au- 
tomatically or  moved  back  from  the  work 
by  hand  to  bring  the  turret  mechanism  into 
contact  with  a  cam  or  similar  device,  to 
revolve  it  and  bring  the  next  tool  into  the 
working  position.  When  all  the  operations 
are  completed  the  finished  part  is  cut  off 
from  the  bar  and  drops  into  a  pan  under- 
neath the  lathe,  ready  for  use. 

The  advantages  of  this  lathe  are  such  as 
to  command  attention.  It  makes  all  the 
parts  or  pieces  exactly  alike  in  shape  and 
size,  consequently  if  the  part  has  been  in- 
spected and  tested  the  customer  can  always 
be  sure  to  get  a  new  part  exactly  inter- 
changeable with  a  broken  one.     With  the 


common  lathe,  where  the  machinist  is 
obliged  to  caliper  and  measure  each  individ- 
ual part,  it  would  be  impossible  to  secure 
this  interchangeability;  besides,  the  auto- 
matic machine  produces  the  parts  from  ten 
to  fifty  times  as  quickly,  so  that  the  cost  of 
manufacture  is  greatly  reduced. 

It  is  safe  to  say  that  every  part  that  can 
be  produced  on  a  lathe  can  be  turned  out  by 
a  more  or  less  automatic  process,  which  is 
one  of  the  reasons  why  the  automobile  can 
be  manufactured . so  rapidly,  and  why  the* 
small  builder  cannot  be  so  well  equipped  to 
manufacture  automobiles  as  the  larger  man- 
ufacturer, and  consequently  is  not  able  to 
compete  in  price.  Owing  to  the  large 
amount  of  hand  work  that  a  small  builder 
is  obliged  to  put  into  his  cars,  the  cost  of 
construction  mounts  up  considerably,  and 
when  a  customer  wants  a  new  part  it  may 
be  necessary  for  him  to  send  in  the  old  one 
to  have  it  measured  up  and  duplicated. 

In  addition  to  automatic  lathes,  there  are 
required  in  an  automobile  factory  shapers, 
planers,  drill  presses,  boring  machines,  air 
and  electric  drills  and  a  large  number  of 
small  wrenches,  taps,  drills,  reamers  and 
other  tools.  As  I  propose  to  deal  only  with 
the  more  important  equipment,  I  will  next 
take  up  the  boring  mill.  This  tool  is  almost 
universally  used  for  boring  out  and  facing 
cylinders  where  more  than  one  are  made  in 
a  single  casting,  usually  twin  cylinders. 
Boring  mills  are  made  in  either  the  hori- 
zontal or  the  vertical  form,  but  usually  the 
vertical  type  is  selected.  This  consists  of 
a  bed,  a  round  table,  uprights  and  a  cross 
rail  on  which  a  pair  of  saddles  is  mounted 
having  the  necessary  fixtures,  including  a 
boring  bar,  slotted  to  receive  the  tool,  or,  in 
many  instances,  a  tool  holder  or  head  is 
attached.  The  method  of  operation  is  as 
follows:  The  cylinders  are  held  on  the  re- 
volving table  in  a  suitable  fixture,  and  the 
bar  is  allowed  to  feed  down  into  the  cylin- 
ders, the  tool  taking  a  cut  on  the  inner  cir- 
cumference of  the  cylinder.  In  a  horizontal 
mill  the  boring  bar  revolves,  instead  of  the 
table,  as  in  the  vertical  mill.  Which  is  the 
more  practical  tool  depends  largely  on  the 
shape  of  the  cylinders  and  the  manner  of 
holding  them. 

Ordinary  individual  cylinders  are  in  many 
instances  held  in  a  chuck,  such  as  is  used 
on  a  turret  lathe,  and  special  tools  are  made 
to  suit  the  particular  case.  I  wish  to  state 
right  here  that  the  special  fixture  and  jig  de- 
partment of  many  automobile  manufacturers 
is  certainly  behind  the  times.  Though  it 
costs  a  great  deal  of  money  to  get  up  and 
maintain  such  a  special  equipment,  it  ought 
to  be  the  first  consideration  in  a  first  class 
manufacturing  plant.  For  the  benefit  of 
the  lay  public  I  may  state  that  a  jig  or  fix- 
ture is  a  contrivance  by  means  of  which 
every  part  of  an  automobile  can  be  made  in 
duplicate,  and  in  less  time  than  if  it  were 
laid  out  separately.  Such  fixtures  ai^  used 
on  planers,  drill  presses,  boring  mills  and 
milling  machines,  and  it  is  in  the  use  of 
these  fixtures  that  the  American  manufac- 
turer is  far  in  the  lead  of  his  foreign  com- 


petitors, as  the  moment  he  decides  on  the 
shape  of  a  certain  part  he  immediately  be- 
gins to  think  of  the  method  by  which  it  can 
be  made  most  rapidly,  accurately  and  cheap- 
ly. As  an  illustration  of  the  effect  of  the 
use  of  jigs  and  fixtures  I  may  mention  that 
within  the  last  few  weeks  I  have  compared 
the  prices  and  the  output  of  two  very  prom- 
inent builders  of  ij/^  horse  power,  two  cy- 
cle, marine  gasoline  engines,  both  engines 
being  of  practically  the  same  grade;  with 
the  same  equipment  one  builder  lists  his 
engine  at  less  than  40  per  cent,  of  the  price 
of  the  other.  This  great  difference  in  price 
is  explained  by  the  fact  that  the  one  manu- 
facturer has  not  the  shop  equipment  to  pro- 
duce his  engine  as  quickly  and  in  as  large 
quantities  as  the  other,  who  has  a  jig  and 
fixture  for  every  part  and  turns  out  over 
100  engines  per  day,  and  whose  mechanics 
are  all  working  continuously  on  the  same 
parts,  such  as  pistons,  connecting  rods,  cyl- 
inders, etc.,  and  soon  become  very  expert 
with  the  tools  and  fixtures. 

I  might  go  on  and  write  pages  on  the 
subject  of  equipment,  but  what  has  been 
said  will  suffice,  and  we  will  now  pass  on 
to  the  assembling  of  the  various  parts.  It 
is  absolutely  necessary  to  have  all  parts 
made  so  as  to  properly  fit  their  respective 
places,  in  order  to  avoid  fitting  by  the  as- 
sembler. Take,  for  instance,  the  motor. 
The  crank  case,  we  will  say,  is  planed  and 
drilled,  the  bearings  are  fitted  with  the  nec- 
essary studs,  the  cylinder  studs  are  in 
place,  as  well  as  all  other  parts  of  the  case, 


Cylinder   Boring   in   a   Vertical   Boring 

Mill. 
all  of  which  have  been  exactly  located  by 
means  of  a  gauge,  jig  or  template,  and 
inspected;  the  cylinders  are  bored  and 
reamed,  the  plugs  are  fitted,  and  the  facings, 
if  any,  are  dressed;  the  water  connections 
and  such  other  parts  as  are  usually  carried 
on  the  cylinder  are  also  located  by  means 
of  a  gauge  or  template.  The  pistons  are 
fitted  with  their  rings,  the  connecting  rods 
and  wrist  pins  are  put  in  place,  and  every 
part  that  can  be  assembled  before  the  en- 
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gine  is  finally  put  together  should  be  thus 
assembled,  as  it  saves  time  and  trouble  in 
the  end.  It  is.  of  course,  understood  that  all 
of  these  parts  are  fitted  in  their  respective 
departments  by  skilled  mechanics,  who  do 
nothing  but  fit  up  these  parts.  This  work 
is  usually  done  during  the  dull  season,  so 
as  to  have  a  good  start  when  the  season 
opens.  The  judgment  of  the  manufac- 
turer is  at  times  heavily  taxed  to  know 
just  with  which  parts  to  begin  and  with 
which  to  stop.  I  have  observed  in  more 
than  one  modern  factory  as  many  as  thirty 
or  forty  engines  delayed  on  account  of 
some  small  part  that  could  not  be  ob- 
tained as  promptly  as  desired.  There  is 
practically  no  excuse  for  this,  as  every  man- 
ager should  be  prepared  to  meet  all  condi- 
tions, yet  it  must  be  admitted  that  there 
are  flaws  in  every  system,  and  one  has  to 
Jearn  by  experience  from  year  to  year. 
.  It  is  always  necessary  to  have  "all 
around"  mechanics  to  make  final  adjust- 
ments and  to  do  fitting,  but  the  time  is  near 
at  hand  when  every  part  will  be  made  to 
a  standard,  and  every  operator  will  have 
his  particular  piece  or  part  to  make,  with 
a  special  tool  for  the  purpose.  I  have  in 
mind  two  new  and  modern  tools  to  which 
I  wish  to  refer  briefly  before  passing  on 
to  the  assembling  of  the  various  parts.  One 
of  these  tools  is  known  as  a  multiple  spin- 
dle tapping  machine,  and  is  one  of  the 
most  useful  machines  one  can  have  in  a 
shop.  In  appearance  it  is  similar  to  the 
ordinary  drill  press.  The  main  feature  of 
the  machine  is  that  it  has  two  or  more  spin- 
dles  arranged   side  by  side,   and  operated 


Double  Spindle  Tapping   Machine- 


by  a  friction  device  which  allows  the  tap 
to  go  to  the  bottom  of  the  hole,  when  it 
is  reversed  and  backed  out.  The  advantage 
of  this  machine  is  that  two  or  more  holes 
can  be  tapped  without  taking  the  part  from 
the  machine  or  changing  the  tap  in  the 
chuck,  as  would  be  necessary  if  a  single 
spindle  were  used.  I  have  just  installed  in 
an  automobile  factory  a  four  spindle  ma- 
chine, which  taps  four  holes  of  diflFerent 
size  at  the  same  time,  insuring  a  saving  in 
time  and  more  uniform  work,  which  today 
is  one  of  the  main  considerations  in  manu- 
facturing. 

The  second  machine  referred  to  is  called  a 
rivet  spinner,  which  is  used  to  spin  a  head 
on  a  rivet  instead  of  forming  it*  by  ham- 
mering on  a  hollow  pointed  tool.  This  ma- 
chine is  particularly  useful  for  riveting 
such  parts  as  lamp  brackets,  and  can  be 
used  for  many  diflFerent  shapes  and  styles 
of  rivets,  requiring,  of  course,  a  separate  de- 
tachable tool  for  each  shape  of  rivet,  and 
makes  a  smooth  and  neat  job,  perfectly 
uniform. 

But  let  us  return  to  the  assembling  of  the 
engine.  All  parts  having  been  assembled, 
as  previously  stated,  and  marked  or  num- 
bered, we  start  to  assemble,  say,  twenty 
engines.  That  number  of  crank  cases  is 
brought  and  placed  on  horses  or  stands, 
and  a  certain  number  of  men  begin  work, 
going  from  case  to  case.  We  will  say  one 
set  of  men  place  the  crank  shaft  in  the 
first  engine  and  set  the  bearings,  then  go 
to  the  next  engine,  and  while  working  on 
that  another  set  of  men  fit  the  pistons  and 
connecting  rods  to  the  first  engine.  The 
next  operation  on  the  first  engine  is  the 
setting  of  the  cylinders  and  bolting  them 
in  place,  which  operation  is  carried  out  by 
still  another  set  of  men.  After  the  cylin- 
ders are  in  place  the  engine  is  turned  over 
on  its  stand,  and  the  oil  pan  is  fitted  and 
bolted  to  it,  when  the  engine  is  turned 
right  side  up  again  and  the  gear  case  is 
attached.  Next  the  cam  shaft  gears  are  put 
in  place,  then  the  cover  on  the  gear  tas- 
ing,  magneto,  water  pump,  carburetor  con- 
nections, exhaust  manifold  and  flywheel. 
After  that  cotter  pins  are  inserted  at  all 
points  where  they  are  required.  It  is 
understood  that  the  cylinders  are  fitted 
with  their  valves,  valve  springs,  etc.,  be- 
fore they  are  sent  to  the  assembling  room, 
and  that  the  pistons  have  their  rings  fitted 
and  the  connecting  rods  are  bushed. 

When  the  first  engine  is  completely  as- 
sembled it  is  taken  to  the  testing  stand 
and  a  new  crank  case  is  placed  on  the 
horse  or  stand  to  assemble  another  en- 
gine, the  workmen  beginning  on  this  en- 
gine when  they  have  completed  their  work 
on  the  first  lot  of  twenty.  The  first  en- 
gine is  bolted  down  to  the  testing  stand 
and  connected  with  a  dynamo  by  means 
of  a  coupling  and  is  then  run  from  one  to 
two  hours,  as  may  be  required,  to  make 
adjustments  and  see  that  the  magneto  and 
water  circulation  operate  properly,  and 
that  the  engine  gives  something  like  the 
normal    horse    power;    also    to   adjust   the 


Rivet  Head  Spinner. 
carburetor,  which  remains  constantly  at- 
tached to  the  engine.  After  this  test  the 
engine  is  put  in  place  on  the  car^  and  is 
connected  up  for  the  final  test  A  fe\* 
manufacturers  test  the  engine  on  a  sepa- 
rate testing  chassis,  and  after  this  test 
place  it  on  the  car  on  which  it  is  to  scr\e, 
but  the  writer  does  not  approve  of  this 
practice,  as  the  mounting  of  the  engine 
on  a  frame  requites  considerable  time, 
and  this  time  might  as  well  be  saved 
(To  be  continued.) 


The  Two  Cycle  Gas  Ens:ine. 

By  E.  J.  Stoddard. 
(Concluded.) 

The  salient  feature  of  this  kind  of  en- 
gine is  the  arrangement  for  dispensing  with 
valves  to  a  greater  or  less  extent,  and  cov- 
ering and  uncovering  ports  at  the  proper 
time  by  the  piston  itself.  In  many  engines 
of  this  kind  a  poppet  valve,  either  auto- 
matic or  mechanic- 
ally controlled,  is 
used  to  admit  the 
explosive  mixture  to 
the  crank  chamber, 
which  is  then  trans- 
ferred to  the  other 
end  of  the  cylinder, 
as  above  described. 

The  feature  of 
covering  and  uncov-^ 
ering  the  ports  by 
the  piston  is  quite 
old,  and  has  been 
extensively  used.  It 
is  shown  in  refer- 
ence to  the  exhaust 
port    of    an    engine      Fig.  i. — Fielding. 
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n  British  patent  No.  760  of  the  year  1880, 
md  also  British  patent  No.  4^1  of  that 
ame  year.  In  British  patent  to  Fielding, 
^o.  532  of  the  j-ear  1881,  an  engine  of 
his  kind  is  described,  which  one  would  al- 
nost  regard  as  a  modern  engine.  A  cyl- 
nder  B  closed  at  one  end  is  extended  at 
he  other  into  a  chamber  E,  which  con- 
ititutcs  with  the  piston  a  compression 
mmp  and  reservoir  for  mixture.  The 
rrank  D  is  arranged  within  this  chamber; 
I  may.  however,  be  placed  outside,  and  in 
uch  case  the  piston  rod  passes  through  a 
stuffing  box  in  the  chamber  cover  in  the 
)rdinar\'  manner.  A  valve  I,  having  been 
)pened  by  a  cam  Ii  on  the  crank  shaft,  air 
md  gas  are  drawn  into  the  chamber  £ 
jy  the  up  stroke  of  the  piston,  air  entering 
hrough  a  check  valve  H,  gas  through  a 
appet  valve  G.  By  the  down  stroke  part 
)f  the  mixture  is  compressed  into  a  cham- 
>er  J.  and  on  its  completion  passes  through 
in  annular  or  other  port  L  into  the  cyl- 
inder.   Meanwhile  the  previous  charge  has 


Fig.  2. — Clerk. 

been  ignited,  and  the  products  of  combus- 
tion have  escaped  through  an  exhaust  valve 
m  actuated  by  a  cam  on  the  crank  shaft. 
The  air  and  gas  are  drawn  into  the  cyl- 
inder by  separate  air  and  gas  ports.  The 
inlet  ports  L  are  operated  in  the  way  de- 
scribed with  reference  to  the  Sintz  engine. 
The  exhaust  port  m  is,  however,  at  the 
other  end  of  the  cylinder,  and  mechanically 
operated. 

In  British  patent  No.  811,  February  25, 
1881,  to  Haigh  &  Nuttall,  a  gas  engine  is 
shown  in  which  the  exhaust  ports  are  im- 
covered  by  the  piston  passing  over  them, 
and  the  products  are  not  only  allowed  to 
escape,  but  are  drawn  out  by  a  rotary  ex- 
haust fan  connected  with  said  exhaust 
ports,  and  the  new  charge  is  drawn  in 
through  a  slide  valve,  and  is  compressed 
by  the  returning  piston. 

In  Dugald  Clerk's  engine,  shown  in 
United  States  patent  No.  249,307  of  Novem- 
ber 8,  1881,  the  exhaust  ports  are  uncov- 
ered by  the  piston  in  the  way  described, 
and  the  explosive  mixture  is  compressed 
in  a  separate  cylinder,  and  is  then  ad- 
mitted, forcing  out  the  products  of  com- 
bustion. The  explosive  mixture  enters  the 
working  cylinder  from  the  opposite  end  to 


Fig.  3. — Maxim. 


that  at  which  the  exhaust  ports  are  lo- 
cated, and  is  compressed  by  the  returning 
piston,  and  fired  in  the  way  described. 
In  Fig.  2,  which  is  Fig.  4  of  the  Clerk  pat- 
ent, 31,  31,  are  the  exhaust  ports,  which 
have  been  uncovered  by  the  piston  15  at 
the  end  of  its  forward  stroke;  24  is  the 
cylinder  for  forcing  the  charge  into  the 
working  cylinders  11  and  26. 

An  interesting  form  of  the  two  cycle 
engine  is  shown  in  British  patent  No. 
2,058,  granted  May  i,  1882,  to  A.  M. 
Porteous.  When  the  piston  C  moves  toward 
the  left  it  compresses  an  explosive  mixture 
before  it,  and  forces  it  through  a  check 
valve  into  the  hollow  of  the  piston.  Upon 
the  backward  stroke  of  the  piston  the  com- 
pressed mixture  is  carried  by  it  to  the 
other  end  of  the  cylinder,  and  the  interior 
of  the  piston  is  put  in  communication  with 
the  cylinder  at  the  right  of  the  piston  by  a 
port  through  the  side  of  the  piston,  regis- 
tering with  one  end  of  a  passage  D;  mean- 
while a  second  charge  has  been  drawn  in 
at  the  left  of  the  piston.  The  charge  thus 
transferred  to  the  right  of  the  piston  C  is 
ignited,  and  exhausted  through  a  port  im- 
covered  by  the  piston  at  the  left  hand  end 
of  its  stroke. 

Fig.  3  is  taken  from  United  States  patent 
No.  279,657,  granted  to  Hiram  S.  Maxim, 
June  19,  1883,  upon  an  application  filed  De- 
cember I,  1882.  In  this  engine  a  special 
compression  chamber  O  was  provided,  sur- 
rounding the  open  end  of  the  cylinder,  and 
the  piston  rod  passed  through  a  stuffing  box 
in  the  wall  of  this  chamber.  The  explosive 
mixture  was  drawn  into  this  chamber  by 
the  motion  of  the  piston  to  the  left,  and  was 
compressed  therein  by  the  piston  movement 
toward  the  right  until  said  piston  passed 
over  the  ports  0,  at  which  time  the  exhaust 
was  opened  to  the  piston  end  of  the  cylin- 
der, and  the  explosive  mixture  rushed 
through  said  ports,  filling  the  cylinder,  and 
was  compressed  and  fired  on  the  return 
stroke. 

Similar  exhaust  ports  are  shown  in 
United  States  patent  No.  288,396,  granted 
to  C.  W.  Baldwin  November  13,  1883,  and 
also  in  United  States  patent  No.  290,310,  to 
the  same  inventor. 

Fig.  4  is  taken  from  the  patent  granted 
to  Mr.  Maxim  January  i,  1884,  on  the  ap- 
plication filed  January  16,  1883 ;  the  number 
of  the  patent  is  291,065. 


In  the  Maxim  patent  No.  291,065  (Fig. 
4)  m  are  the  exhaust  ports  opened  by  the 
piston  passing  them.  B  is  a  cylinder  se- 
cured to  the  working  cylinder  A  axially  in 
line  therewith,  and  having  a  considerably 
greater  diameter  than  the  cylinder  A.  Bi 
is  a  piston  working  in  the  cylinder  B,  and 
secured  upon  the  same  piston  rod  as  the 
working  piston  Ai.  Thus  at  the  forward 
stroke  a  vacuum  is  created  in  the  cylinder 


Fig.  4. — Maxim. 

B  and  space  Di  into  which  the  exhaust  gases 
flow  through  the  ports  m,  when  the  work- 
ing piston  Ai  has  passed  said  ports.  This 
draws  out  all  the  exhaust  gases  and  draws 
in  a  fresh  charge  at  the  other  end  of  the 
working  cylinder  A,  which  charge  is  com- 
pressed on  the  return  stroke  and  again  fired. 
Upon  the  return  stroke  the  burnt  gases  ex- 
hausted from  the  cylinder  B  are  discharged 
through  a  check  valve  not  shown  in  this  fig- 
ure, and  pass  up  a  chimney. 

Fig.  5  is  from  British  patent  No.  4,816, 
granted  October  10,  1883,  to  Williamson, 
Malam    and    Ireland.     The    pressure   and 


Fig.  5. — Williamson. 


588 


THE   HORSELESS   AGE. 


Vol.   17,  No.  17. 


Fig.   6. — Maxim. 

vacuum  cylinders  A,  B  are  arranged  end  to 
end.  The  charge  is  exploded  in  the  pres- 
sure cylinder  A;  the  products  are  then  re- 
duced to  atmospheric  pressure  by  com- 
municating with  the  air  through  the  ports 
G  in  the  piston  walls  registering  with  the 
ports  C  in  the  cylinder  walls.  Finally  they 
are  allowed  to  expand  into  the  cylinder  B 
(in  which  a  partial  vacuum  has  been  pro- 
duced) when  the  ports  G  have  passed  be- 
yond the  ports  C,  and  register  with  the 
ports  E  leading  into  the  cylinder  B.  A  new 
charge  then  enters  the  first  cylinder  and 
the  cycle  recommences. 

In  United  States  patent  No.  295,4x5, 
granted  to  Menck  and  Hambrock,  March 
18,  1B84,  is  shown  an  auxiliary  exhaust  port 
opened  by  the  piston  in  passing  it. 

United  States  patent  No.  301,078,  granted 
to  C.  H.  Andrew  July  i,  1884,  shows  two 
pistons  rigidly  connected  together,  one  of 
which  compresses  the  charge  into  a  reser- 
voir, and  the  other  is  the  working  cylin- 
der, the  piston  of  which  passes  by  an  ex- 
haust port  to  let  the  product  of  combustion 
escape,  at  which  time  the  new  charge  is 
admitted  from  the  reservoir,  filling  the  cyl- 
inder and  pressing  the  remainder  of  the 
combustion  gases  out  of  the  exhaust  port. 
This  charge  is  compressed  on  the  return 
stroke  and  fired. 

Fig.  6  is  taken  from  United  States  pat- 
ent No.  302,271,  granted  to  H.  S.  Maxim 
July  22,  1884,  on  the  application  filed  Jan- 
uary 19,  1883.  It  shows  a  device  in  the 
main  like  that  described  in  Mr.  Maxim's 


earlier  patent.  In  this  figure  the  chimney 
through  which  the  exhaust  gases  are  dis- 
charged is  also  shown.  The  piston  A  passes 
the  exhaust  ports  U  toward  the  end  of  the 
up  stroke,  exhausting  the  spent  gases  into 
the  vacuum  drawn  by  the  piston  B  and 
drawing  in  a  new  charge. 

United  States  patents  Nos.  305,464  and 
305,467,  to  P.  Murray,  Jr.,  show  engines 
embodying  the  principle  briefly  described 
with  reference  to  the  White  patent.  Brit- 
ish patent  No.  12,431  of  1884,  J-  J.  Pumell, 
shows  a  compression  chamber  at  the  for- 
ward end  of  the  working  cylinder,  through 
a  stuffing  box  in  the  wall  of  which  the  pis- 
ton rod  passes.  The  explosive  mixture  is 
drawn  through  a  check  valve  into  the  com- 
pression chamber,  is  compressed  on  the  for- 
ward stroke  of  the  piston,  and  is  admitted 
to  the  explosion  chamber  or  explosion  end 


Fig.  8. — Nash. 

of  the  cylinder,  when  the  piston  has  passed 
ports  through  the  cylinder  wall.  The  ex- 
haust valve,  located  at  the  explosion  end 
of  the  chamber,  is  lifted  mechanically. 

British  patent  No.  3,471,  March  17,  1885. 
W.  W.  Pope,  shows  an  engine  in  which 
a  cycle  is  completed  in  one  revolution.  On 
the  in-stroke  of  the  piston  a,  a  charge  is 


Fig.  7. — B.ALDWiN. 
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Fig.  9. — Nash. 

drawn  through  the  valve  b  and  pipe  c  t 
the  front  end  of  the  cylinder,  while  th 
charge  on  the  other  side  of  the  piston  i 
being  compressed.  On  the  out-stroke  th 
compressed  charge  behind  the  piston  i 
fired  and  the  charge  in  front  forced  int 
the  pipe  c;  when  the  piston  tmcovers  the  ex 
haust  ports  d  the  pressure  in  the  cylinde 
falls  below  that  in  the  pipe  c,  which  allow 
the  charge  in  the  pipe  to  pass  through  th 
valve  e  in  the  cylinder.  The  piston  in  re 
turning  closes  the  exhaust  port  and  com 
presses  the  charge.  It  is,  of  course,  her 
clearly  recognized  that  it  is  necessary  to 
relieve  the  pressure  of  the  exploded  gasc 
in  the  cylinder  before  the  new  charge  wil 
flow  in. 

United  States  patent  No.  322,650,  grantct 
to  C.  Shelbume  July  21,  1885,  shows  a  de- 
vice having  an  exhaust  pump  ahead  of  and 
connected  upon  the  same  piston  rod  with 
the  working  cylinder,  like  that  of  Maxims, 
above  described.  Ports  in  the  walls  of  both 
the  working  cylinder  and  the  exhaust  cyl- 
inder are  opened  simultaneously  by  their 
respecting  pistons  passing  them. 

United  States  patents  Nos.  325,377,  325.- 
37^f  325*379.  granted  to  C.  W.  Baldwin 
September  i,  1885,  show  engines  in  which 
the  exhaust  ports  are  uncovered  by  the 
piston  passing  them,  and  in  which  the 
charge  is  compressed  in  front  of  the  work- 
ing piston  into  a  reservoir,  and  admitted 
through  an  automatic  valve  to  the  com- 
bustion chamber,  when  the  pressure  of  the 
ignited  gases  is  sufficiently  reduced.  De- 
flecting plates  to  prevent  the  incoming 
mixture  from  passing  immediately  to  the 
open  exhaust  are  employed.  In  Fig.  7, 
which  is  taken  from  No.  325,379,  a  is  dii 
deflecting  plate. 

In  April,  1886,  United  States  patent  Na 
339.325  was  granted  to  Qark  Sintz  for  i 
gas  engine  in  which  the  exhaust  passq 
through  ports  in  the  engine  cylinder  un^ 
covered  by  the  piston  passing  them,  j 

United  States  patents  Nos.  351,393,  3SiJ 
394  and  351.395.  granted  October  26,  i8m 
to  P.  Murray,  show  exhaust  ports  opene^ 
by  the  passing  of  a  piston.  | 

Fig.  8  is  from  United  States  patent  N'c^ 
386,209,   granted  July   17,   1888,   to   L 
Nash.     It   shows   the   compression   in 
crank  case,   the  exhaust  through  ports  i^ 
the   cylinder   wall    opened   by   the   passin 
of  the  piston. 

Fig.   9   is   a   longitudinal   central   sectia 
of   a    Nash    engine,   shown   in   patent  Nfl| 
386,211  of  July  17,   1888,  and  Fig.  10  is  J 
similar  view   of  a  modified   form  of 
same    engine.      Figs.    11    and    12    illustrad 
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Other  modifications.  The  specification  says, 
in  briefly  describing  Fig.  9: 

*'I  have  shown  *  ♦  *  a  gas  engine  in 
vertical  longitudinal  section,  the  piston 
being  in  the  position  of  its  extreme  forward 
stroke,  and  the  arrows  illustrating  the  en- 
trance of  the  charge  and  its  return  flow 
in  the  cylinder  to  drive  out  the  waste  prod- 
ucts of  the  preceding  charge." 

Fig.  10  "represents  a  modification  of  the 
means  for  dividing  the  combustion  cham- 
ber." Fig.  II  "represents  another  modi- 
fication of  the  means  for  dividing  the  com- 
bustion chamber,*'  and  Fig.  12  "a  cross  sec- 
tion thereof."  The  specification  says,  lines 
3^  to  47,  page  I : 

"In  carrying  out  this  operation  the  means 
for  effecting  the  division  of  the  combus- 
tion chamber  may  be  carried  by  the  piston, 
and  is  therefore  movable  or  formed  within 
the  cylinder  walls  as  a  fixture  with  identical 
effect  and  result  and  my  invention  in  this 
particular  is,  broadly,  a  means  arranged 
within  the  or  forming  a  part  of  the  com- 
bustion chamber  whereby  it  is  formed  into 
separate  spaces  or  passages  for  effecting  a 
return  flow  of  the  incoming  charge  upon  it- 
self, for  the  purpose  stated." 

And  lines  94,  page  i  to  12,  page  2  read 
as  follows : 

"My  plan  embraces  a  division  of  the  com- 
bustion chamber,  whether  by  fixed  or  mov- 
able means,  so  long  as  such  means  effect 
the  in-flow  of  the  charge  in  a  manner  to 
reverse  its  direction  course  within  the  com- 
bustion chamber,  for  the  purpose  stated 
when"  (Figs.  9,  11  and  12),  "such  means 
are  shown  as  being  formed  upon  and  mov- 
ing with  the  piston  and  in"  (Fig.  10), 
''such  division  means  are  shown  as  being 
formed  within  the  cylinder  walls.  The 
moving  division  device  may  be  a  diameter 
projecting  plate,  J,  as  in"  (Fig.  9)  "or 
a  tubular  projection,  as  in"  (Figs.  11  and 
12).  "In  either  form  it  is  placed  upon  the 
face  of  the  piston  and  projects  backward 
into  the  cylinder  space  so  as  to  divide  it 
into  two  passages  or  spaces,  f  and  g,  as 
shown  in"  (Fig.  9). 

And  lines  43  to  55,  page  2,  it  is  said : 

"For  small  engines  these  plans  will  an- 
swer very  well,  and  they  have  the  ad- 
vantage of  economy  and  simplicity;  but  for 
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Fig.  12. — Nash. 


Fig.   13. — Rose  Pump. 


large  engines  the  heat  of  the  burning  gases 
is  too  great  to  admit  of  the  use  of  these 
means  for  dividing  the  in-flowing  from  the 
out-flowing  gases,  and  therefore  I  prefer 
in  large  engines  to  form  the  inlet  passage 
f  in  the  cylinder  wall,  as  shown  in"  (Fig. 
10),  "so  that  the  in-coming  charge  will  be 
conveyed  directly  to  the  engine  cylinder 
and  turned  back  over  the  end  of  the  wall 
J  into  the  combustion  chamber  space  g, 
driving  out  the  products  of  the  preceding 
charge."\ 

In  a  drawing  of  the  United  States 
patent  No.  181,144,  granted  to  John  W. 
Collet  August  15,  1876,  for  a  submerged 
pump  A'  are  apertures  through  the  cylin- 
der walls  that  act  as  auxiliary  inlet  ports 
after  the  piston  has  passed  them.  There 
is  a  check  valve  on  the  piston. 

Fig.  13  is  taken  from  United  States 
patent  No.  309,493,  granted  to  Thomas 
Rose  for  a  pump  December  16,  1884.  The 
Rose  specification  says: 

"My  invention  relates  to  an  improvement, 
described  and  claimed  hereinafter,  in  that 
class  of  pumps  in  which  the  fluid  to  be 
forced  voluntarily  enters  the  barrel 
through  openings  in  the  same  when  the  pis- 
ton is  at  the  limit  of  its  inward  movement; 
and  the  main  object  of  my  invention  is  to 
so  construct  a  pump  of  this  class  that,  while 
it  can  be  used  for  pumping  water  and  other 
liquids,  it  shall  be  especially  applicable  to 
the  pumping  of  gas.  *  *  *  There  are  a 
series  of  openings,  n,  in  each  barrel  of  the 
pump,  and  when  the  piston  of  each  barrel  is 
at  the  limit  of  its  inward  movement  these 
openings  afford  a  direct  communication  be- 
tween the  inlet  chamber  and  the  interior  of 
the  barrel.   The  pistons  are  without  valves." 

4(       4(       * 

SUMMARY. 

The  Nash  patent  No.  386.211  describes  a 
device  having  a  passage  in  the  cylinder 
walls,  through  which  the  compressed  ex- 
plosive mixture  passes  into  the  combustion 
chamber  and  describes  the  usual  deflecting 
plate  on  the  piston,  like  that  of  the  Sintz 
patent,  as  forming  a  modification,  or  alter- 
native form,  of  said  passage. 

The  Ridealgh  &  Fairman  German  patent 
shows  an  exhaust  port  set  in  advance  of 
the  inlet  port  with  one  form  of  said  pas- 


sage. The  Day  English  patent,  Fig.  13, 
shows  this  relative  arrangement  of  the  ex- 
haust and  inlet  ports  with  the  Sintz  passage 
or  deflecting  plate.  In  Fig.  13  M  is  the 
explosion  chamber,  O  the  deflecting  plate, 
N  the  exhaust,  L  the  passage  for  the  in- 
take. The  exhaust  port  is  obviously  in  ad- 
vance of  the  intake — that  is,  in  using  the 
deflecting  plate  and  inside  passage,  in- 
stead of  the  passage  in  the  cylinder  walls 
with  the  specified  relative  position  of  the 
ports. 

Even  without  the  Day  patent,  what  new 
idea  is  there  in  the  Sintz  device? 

A  court  has  said  one  of  the  criterions 
of  invention  is  that  on  first  seeing  the  de- 
vice it  produces  the  impression  of  a  sur- 
prise. In  view  of  the  German  patent,  does 
the  Sintz  patent  produce  any  such  effect? 
And  even  if  it  did,  is  not  the  Day  patent  a 
perfect  anticipation? 

The  Rose  patent  shows  that  cylinder  ap- 
ertures for  inlets  to  gas  pumps  were  well 
known  before  Sintz's  device.  What  novelty 
is  there  in  putting  them  into  the  pump  to 
a  gas  engine?  And  even  if  there  were, 
we  see  the  same  principle  applied  in  gas 
engines,  as  above  noted. 

In  forming  one's  judgment  upon  this 
question  he  should  remember  that  it  is 
necessary  that  a  combination  should  pro- 
duce some  effect  as  a  whole;  it  is  not  even 
sufficient  that  there 
should  be  one  new 
element,  unless  that 
new  element  gives  a 
new  effect  or  mode 
of  operation  to  the 
entire  combination. 

As  long  as  each 
element  acts  in  its 
own  appointed  way, 
performing  its  func- 
tion in  the  combina- 
tion irrespective  of 
the  other,  there  is 
no  patentable  nov- 
elty in  the  combina- 
tion.    See  the  ooin-  ^^ 

1H£   HO^iitLtES  *QE 

ion  of  the  Court  of         pjc.  14. Day. 

Appeals  of  the  Dis- 
trict of  Columbia  in  the  case  of  Hawley, 
121  O.  G.  690. 


Automobile  Situation  in  Manitoba. 

The  firm  of  Joseph  Maw  &  Co.,  Win- 
nipeg, Man.,  say  that  the  demand  for 
automobiles  in  that  part  of  Canada  is 
quite  active,  and  that  they  have  found  it 
difficult  to  obtain  deliveries  from  factor- 
ies. The  streets  of  Winnipeg  are  fairly 
good  within  the  city  limits,  and  are  quite 
passable  outside  of  the  city  in  fine  weath- 
er, but  in  wet  weather  it  is  out  of  the 
question  to  travel  over  the  Red  River 
Valley  roads  with  any  degree  of  satis- 
faction with  an  automobile.  Fifty  or  60 
miles  west  of  Winnipeg  the  soil  is 
lighter,  so  that  the  roads  are  very  good; 
that  is,  in  their  native  state.  Three  firms 
\i:\  Winnipeg  handle  automobiles. 
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Lubrication. 

Bv  C.  E.  T. 

A  visit  to  the  automobile  salesrooms  in 
most  any  city  will  reveal  a  large  number 
of  second  hand  cars  that  were  taken  in 
exchange  for  others  because  they  were 
worn  out  or  too  expensive  to  keep  in  re- 
pair. A  close  observer  will  quickly  recog- 
nize that  the  condition  of  most  of  the  so- 
called  worn-out,  high  grade  cars  that  find 
their  way  back  to  the  dealers  is  due  to 
gross  neglect.  There  are  so  many  ele- 
ments in  the  proper  use  and  care  of  cars 
that  it  would  be  impossible  to  suggest  any 
fixed  set  of  rules  to  govern  the  acts  of  the 
drivers  and  caretakers  that  would  cover 
every  troublesome  point  they  have  to  deal 
with  in  the  various  makes  of  cars,  but 
there  are  some  points  which  are  common 
to  all  makes,  among  which  is  that  of 
lubrication. 

The  subject  of  lubrication  may  not  ap- 
pear a  very  large  matter,  yet  it  is  a  great 
factor  in  making  a  car  run  smoothly  and 
reducing  the  cost  of  repairs,  as  well  as 
adding  to  the  life  of  the  machine.  To 
learn  the  proper  use  of  lubricating  oil  one 
must  consider  the  nature  and  composition 
of  the  oil  itself,  as  well  as  the  machine 
that  it  is  to  be  used  upon.  Oils  are  di- 
vided into  three  classes,  according  to  their 
chemical  composition  and  properties,  viz., 
fatty  or  fixed  oils,  essential  or  volatile  oils 
and  mineral  oils. 

Fatty  oils  are  of  either  animal  or  vege- 
table origin,  and  among  those  that  are 
most  commonly  used  for  lubrication  may 
be  mentioned  sperm,  lard,  meat-fat,  tallow 
and  various  fish  oils.  Of  the  mineral  oils 
petroleum  forms  the  basis  of  that  in  most 
general  use.  Petroleum  may  be  divided 
into  two  classes,  residual  and  distillate 
oils.  The  residual  oils  are  products  re- 
maining after  the  light  grades  have  been 
distilled  oflF,  and  some  of  these  remaining 
products  are  used  in  the  manufacture  of 
lubricants.  The  petroleum  tar  that  re- 
mains from  the  residual  oils  is  again  dis- 
tilled, deodorized  and  decolorized  by  chem- 
ical treatment,  and  manufactured  into 
greases,  paraffine  and  neutral  oils.  These 
last  products  are  called  distillate  oils. 

During  recent  years  much  has  been  writ- 
ten upon  the  subject  of  lubrication  from 
a  theoretical  standpoint,  all  of  which  is 
of  value  for  the  scientifically  inclined  and 
presents  an  interesting  field  for  study. 
Many  testing  machines  and  instruments 
have  been  used  in  laboratories  to  deter- 
mine the  coefficient  of  friction,  and  have 
proven  that  the  same  set  of  lubricants  will 
give  different  results  under  variable  con- 
ditions of  pressure  and  speed.  This  goes 
to  show  that  scientific  tests  are  of  little 
value  to  determine  what  lubricant  should 
be  used  for  practical  work. 

The  most  practical  method  of  making 
a  selection  of  lubricating  oil  is  by  actual 
trial  upon  the  machine  to  be  lubricated,  and 
that  grade  of  oil  should  be  selected  which 
most  reduces  the  friction  and  stays  longest 
upon   the   bearing   without   depositing   any 


foreign  matter.  A  bearing  should  always 
be  bright  and  clean,  and  any  oil  that  leaves 
a  film  of  varnish-like  deposit  causes  a  loss 
of  power  and  extra  resistance  to  the  re- 
volving oil  and  should  be  discarded  at  once. 
Lubricating  oils  should  be  of  sufficient 
consistency  to  keep  the  wearing  surfaces 
apart.  Bearings  that  are  badly  worn  re- 
quire a  heavy  oil,  one  that  will  act  as  a 
cushion  and  stay  where  it  is  put  This 
point  might  be  best  understood  by  recall- 
ing the  fact  that  the  oil  globules  are 
larger  and  stronger  in  heavy  oil  than  they 
are  in  light  oils,  and  that  these  oil  globules 
revolve  and  work  the  same  as  the  steel 
balls  in  a  ball  bearing.  When  the  bearing 
is  worn  and  the  space  is  large  oil  should 
be  used  that  will  form  large  enough  glob- 
ules to  fill  the  space  around  the  bearing 
and  sustain  the  weight  upon  it  and  then 
the  oil  will  revolve  around  like  steel  balls. 
Using  light  oil  on  a  worn-out  bearing  is 
like  substituting  lead  balls  for  steel  in  a 
ball  bearing.  Light  oil  globules,  like  lead 
balls,  will  flatten  under  pressure  and  slide 
over  the  surface  instead  of  revolving, 
which  will  give  unsatisfactory  results. 
Light  oils  can  be  used  to  good  advantage 
where  there  is  only  a  small  space  around 
the  bearing  and  the  pressure  to  sustain  is 
not  great.  For  general  use  a  moderately 
heavy,  non-gumming  oil  should  give  the 
best  results  in  automobile  lubrication. 

To  select  a  suitable  oil  for  lubrication 
is  sometimes  quite  difficult,  for  the  reason 
that  there  is  but  little  to  guide  the  pur- 
chaser outside  of  a  practical  test  and  com- 
mon sense.  Gravity  and  viscosity  are  no 
measure  of  the  value  of  oils,  for  the  rea- 
son that  the  compounders  of  oils  cannot 
make  such  oils  as  are  needed  at  such  prices 
as  purchasers  are  willing  to  pay.  About 
every  dealer  has  a  standard  oil  and  thinks 
it  the  best,  but  no  one  oil  can  be  com- 
pounded that  will  meet  all  requirements. 
The  cost  of  oil  should  not  be  considered 
to  the  detriment  of  good  results.  Oils 
prepared  by  the  aid  of  acids  will  attack 
brass  and  should  not  be  used.  Neutral 
oils  are  by  far  the  best.  Compotmding 
mineral  oils  with  the  proper  amount  and 
kind  of  fixed  oils  adds  to  their  lubricating 
value. 

Cylinder  oil  should  be  moderately  quick 
acting,  and  should  preferably  be  a  pure 
mineral  product,  although  a  slightly  com- 
pounded oil  sometimes  works  satisfactor- 
ily; it  should  possess  both  body  and 
spreading  qualities,  and  remain  upon  the 
valves  and  walls  of  the  cylinder  without 
evaporating,  without  leaving  a  resinous  de- 
posit. A  badly  worn  engine  requires  a 
heavier  oil  than  an  engine  in  good  condi- 
tion. The  feeding  of  oil  to  the  cylinders 
should  be  proportioned  to  the  condition  and 
speed  of  the  engine. 

The  application  of  oil  to  any  part  of  the 
machine  requires  the  utmost  care;  every 
oil  hole  and  cup  should  be  wiped  before 
applying  the  oil,  so  that  no  dust,  grit  or 
foreign  substance  will  be  conveyed  by  the 
oil   to  the  hearing. 


Book   Review. 

Motor  Vehicles  for  Business  Purposes, 
by  A.  J.  Wallis-Tayler,  published  by  Cros- 
by Lockwood  &  Son,  7  Stationers'  Ha!l 
Court,  Ludgate  Hill,  London,  and  D.  Van 
Nostrand  Company,  New  York.  Price, 
$3-50. 

An  introductory  chapter  on  the  subjca 
of  commercial  vehicles  generally  is  fol- 
lowed by  chapters  on  resistance  to  traction 
and  power  required,  and  these  arc  fol- 
lowed by  generally  quite  brief  descrip- 
tions of  a  large  number  of  vehicle^. 
One  wonders  what  class  of  readers  the 
book  is  intended  for,  manufacturers  or 
users.  The  leading  chapters,  on  traction 
resistance  and  power  required,  would  indi- 
cate that  the  author  addresses  himself 
primarily  to  manufacturers,  but  the  rest 
of  the  book  is  generally  so  devoid  of  de- 
tail that  it  would  be  of  little  use  to  the 
prospective  commercial  vehicle  builder.  It 
would  be  of  even  less  use  to  the  commer- 
cial vehicle  user,  as  nearly  all  the  types  of 
vehicles  described  are  now  obsolete.  In  order 
not  to  make  this  too  apparent  the  author 
docs  not  give  any  dates.  His  first  exam- 
ple of  a  petrol  cab  is  the  "Leo,"  designed 
by  Leon  Lefebvre  toward  the  end  of  the 
last  century,  in  1897  or  1898.  The  descrip- 
tion makes  it  appear  as  though  this  was 
a  modem  vehicle  and  still  being  manufac- 
tured. The  same  applies  to  the  next  exam- 
ple, the  Triouleyre  petrol  cab.  This  article 
contains  the  following  quaint  description 
of  a  gasoline  motor:  "The  motor  *  ♦  * 
consists  of  a  cylinder  with  a  double  casing, 
an  explosion  or  combustion  chamber  and 
a  frame  upon  which  is  mounted  the  driv- 
ing shaft"  On  page  69  we  are  informed 
that  "electric  cabs  built  by  Messrs.  Morris 
&  Salom  for  the  Electric  Vehicle  Com- 
pany, of  New  York,  have  been  sent  to 
both  London  and  Paris  and  run  on  the 
streets  of  these  cities  with  more  or  less 
success."  Considering  that  Morris  & 
Salom  built  their  cabs  in  1896  and  1897, 
it  would  seem  that  their  vehicles  must 
have  more  than  the  usual  durability,  if 
they  are  still  running  in  London  and 
Paris. 

Almost  the  entire  contents  of  the  book 
are  clipped,  and  even  the  clipping  was  done 
with  little  judgment,  as  appears  from  the 
above  comments.  In  the  latter  portion  of 
the  book  are  some  descriptions  of  Eng- 
lish heavy  vehicles  of  fairly  recent  design, 
and  this  portion  might  possibly  be  found 
of  some  value  by  the  English  reader,  but 
how  is  he  to  judge  which  of  the  cars  de- 
scribed are  fairly  up  to  date  and  which 
are  entirely  obsolete? 

From  the  title  page  of  the  book  we 
learn  that  the  author  has  written  books 
on  subjects  connected  with  bicycles,  roads 
and  streets,  wire  rope  tramways,  ice  mak- 
ing machinery,  cold  storage,  tea  machincr)', 
sugar  machinery,  sanitation  of  dwelling 
houses,  bearings  and  lubrication,  etc,  etc. 
The  familiar  saying  about  the  **JsLck  of 
all  trades"  therefore  probably  applies  in 
this  case. 
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Garage  Number. 

Our  issue  of  May  30  next  will  be  a 
special  number  devoted  entirely  to  the 
housing,  care  and  repair  of  automobiles; 
in  other  words,  public  and  private  garages. 
Among  the  special  subjects  which  we  ex- 
pect to  deal  with  in  this  number  are  the 
laying  out  of  new  buildings  for  garage 
purposes,  with  the  necessary  pits,  turnta- 
bles, washstands,  runways  and  special  ele- 
vators, entrance  doors,  etc.;  methods  of 
lighting,  heating  and  ventilation;  garage 
equipment,  including  oil  and  fuel  storage 
systems,  battery  charging  sets,  cleaning  out- 
fits, compressed  air  plants,  portable  cranes 
for  moving  engines  and  other  heavy  parts; 
repair  department  equipment,  including 
special  machine  shop  appliances,  tire  vul- 
canizing outfits,  etc. ;  checking  and  account- 
ing systems  for  public  garages;  rates 
charged  for  repair  work,  housing,  washing, 
recharging. 

There  are  undoubtedly  among  our  read-  ^ 
ers  many  with  long  experience  in  practical 
garage  work  to  their  credit  who  feel  com- 
petent to  write  upon  topics  connected  with 
garage  practice,  and  to  all  such  we  extend 
an  invitation  to  contribute  to  this  number. 
All  matter  accepted  will  be  paid  for.  It 
will  be  preferable  to  select  some  special 
subject  for  discussion,  rather  than  to  write 
on  the  general  subject  of  garages.  All  con- 
tributions should  be  in  our  hands  by  May 
15. 


Entered  at  the  New  York  post  oflSce  as 
wcond-class  matter. 


'^Running   Down"   Competitors* 
Manufactures. 

It  is  a  generally  accepted  maxim  of  busi- 
ness that  in  dealing  with  a  possible  cus- 
tomer the  salesman  should  devote  himself 
to  explaining,  in  the  most  convincing 
terms,  the  merits  of  his  own  goods,  rather 
than  in  expatiating  upon  the  defects  of  his 
competitors'  lines.  Unnecessarily  calling  at- 
tention to  the  demerits  of  any  class  of 
goods   is,   in   the  end,  detrimental   to  their 


sale,  and  the  salesman  who  decries  the 
wares  of  a  rival  may  not  only  prevent  the 
latter's  securing  the  business,  but  may  deter 
the  customer  from  making  any  purchase  at 
all. 

It  is,  unfortunately,  not  uncommon  to 
find  automobile  agents,  under  the  stress  of 
intense  business  rivalry,  indulging  in  the 
practice  of  "running  down"  their  fellows, 
and,  in  their  conversations  with  prospect- 
ive purchasers,  dwelling  almost  as  fervidly 
upon  the  demerits  of  their  competitor's 
cars  as  upon  the  merits  of  their  own. 

This  practice  is  not  only  contrary  to 
business  ethics,  but  detrimental  to  the  wel- 
fare of  the  trade.  It  is  not  uncommon  for 
an  intending  automobile  purchaser  to  be 
so  unfavorably  impressed  by  the  bad 
things  said  of  various  makes  of  cars  by 
rival  agents  that  he  actually  begins  to  doubt 
whether  there  is  such  a  thing  as  a  good 
car,  and  very  likely  indefinitely  postpones 
buying. 

The  buying  public  may  be  relied  upon 
to  find  out  for  itself  the  defective  points 
of  motor  cars,  without  special  efforts  for 
its  enlightenment  in  this  respect  being  put 
forth  by  agents. 

If  the  adverse  statements  made  by  agents 
in  regard  to  competing  cars  were  always 
within  the  bounds  of  truth  they  might  per- 
haps be  no  more  harshly  characterized  than 
as  evidences  of  ^business  jealousy  and  bad 
taste,  but  it  is  feared  that  there  is  a  deal 
of  harmful  misstatement  served  out  to  the 
public  by  motor  car  salesmen. 

It  is  especially  in  regard  to  innovations 
in  technique  that  misleading  and  perhaps 
even  malicious  statements  are  too  often  cir- 
culated. Any  feature  of  a  competitor's  car 
which  widely  departs  from  usual  practice 
is  likely  to  be  at  least  harshly  adverted  to, 
if  not  ignorantly  decried,  by  the  less  hon- 
orable representatives  of  rival  makes  of 
cats.  Such  novel  methods  as  air  cooling. 
tVie    two    stroke    cycle    and    change    speed 


6' 


^2lTS  oi  other   than   the   usual    type   have 
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been  the  objects  of  an  enormous  amount  of 
generally  unwarranted  abuse  on  the  part 
of  hostile  dealers,  but  it  is  a  fact  that  no 
amount  of  condemnation  can  permanently 
prevent  the  success  of  any  technical  method 
which  shows  merit. 

It  should  be  rememberd  that  these  meth- 
ods, which  are  at  present  novel  and  perhaps 
crude  in  their  embodiment,  may  become  the 
accepted  methods  of  a  few  years  hence,  and 
it  does  not  behoove  the  automobile  dealer 
to  condemn  them,  as  he  may,  in  the  near 
future,  be  fated  to  handle  and  reconmiend 
cars  employing  them.  Much  less  does  it 
behoove  him  to  wilfully  mislead  the  public 
mind  in  regard  to  such  innovations. 

It  is  undoubtedly  true  that  the  majority 
of  agents  refrain  from  dilating  upon  the 
shortcomings  of  other  cars  and  are  willing 
to  allow  new  methods  of  automobile  prac- 
tice to  be  worked  out,  without  prema- 
turely condemning  such  attempts,  but  it  can 
hardly  be  denied  that  there  is  a  remnant 
which,  by  their  failure  to  impose  upon 
themselves  the  ordinary  restraints  of  truth 
and  business  honor,  sadly  lower*  the  tone  of 
the  automobile  trade  and  beget  doubt  and 
confusion  in  the  mind  of  the  buyer,  if  not 
actually  injuring  the  business  as  a  whole. 


Spark  Coil  Efficiency. 

It  is  of  the  greatest  importance  to  the 
automobile  art  that  the  ignition  problem  at 
large  is  at  last  beginning  to  be  seriously 
studied  by  electrical  engineers  as  an  im- 
portant electro-technical  proposition.  In  a 
recent  number  of  the  Electrical  World  ap- 
pears a  research  by  Prof.  Henry  A.  Per- 
kins, which  is  of  the  kind  that,  if  persist- 
ently and  intelligently  followed  out,  will 
lead  to  an  understanding  of  ignition  phe- 
nomena and  an  s^propriate  solution  of  the 
problem. 

Prof.  Perkins'  investigation  deals  chiefly 
with  the  heat  developed  by  the  discharge 
from  a  commercial  jump  spark  coil,  under 
various  conditions  of  sparking  distance, 
battery  voltage  and  rate  of  vibration  of  the 
trembler.  The  energy  supplied  to  the  coil 
primary  being  measured,  the  efficiency  of 
conversion  under  diflFerent  conditions  was 
obtained.  The  discharge  was  arranged  to 
take  place  between  platinum  terminals 
within  a  closed  glass  tube  and  the  heat  dis- 
sipated was  measured  by  an  electrical  re- 
sistance method. 

When  the  coil  was  energized  by  six  dry 
cells  and  was  passing  0.6  ampere  of  cur- 
rent in  the  primary,  the  heat  given  out  by 


the  spark  in  jumping  a  gap  of  one-eighth 
inch  was  found  to  amount  to  about  0.82 
watt,  or  about  one-seventy-fifth  of  the 
heat  given  out  by  an  ordinary  16  candle 
power  incandescent  lamp.  Under  these 
conditions  an  efficiency  of  about  18  per  cent 
was  realized — ^that  is,  but  slightly  over 
one-sixth  of  the  electrical  energy  supplied 
the  coil  reappeared  as  heat  in  the  spark. 
It  was  found  that  both  the  heat  of  the 
spark  and  the  efficiency  of  conversion  in- 
creased with  an  increase  in  length  of  the 
spark  gap,  the  efficiency  ranging  from  13 
per  cent,  with  a  one-fortieth  inch  gap  to 
42  per  cent,  with  a  gap  of  nine-fortieths 
inch.  The  latter  efficiency  was  the  high- 
est obtained  for  the  particular  coil  under 
test,  and,  considering  the  conditions  under 
which  coils  are  used  in  practice,  is  undoubt- 
edly much  higher  than  generally  attained 

* 
in  service.    An  efficiency  of  20  per  cent,  is 

probably  a  high  value  for  coil  economy  in 
practice.  Such  low  efficiencies  of  conver- 
sion as  here  found  are  decidedly  discour- 
aging so  far  as  battery  economy  on  multi- 
ple cylinder  cars  is  concerned,  and  Prof. 
Perkins  is  rather  doubtful  as  to  the  prob- 
ability of  future  improvement  in  this 
regard. 


heat  content,  may  have  a  beneficial  effed 
upon  celerity  of  ignition,  by  bringing  a 
larger  quantity  of  gas  into  contact  witli 
the  igniting  agency. 


If  it  be  found  that  more  heat  than 
generally  supplied  by  commercial  jump 
spark  coils  be  actually  required  at  the 
sparking  points,  in  order  to  produce  thor- 
oughly satisfactory  charge  inflammation  in 
multiple  cylinder  engines,  and  that  spark 
coil  efficiency  cannot  be  substantially  im- 
proved, it  would  seem  that  the  only  sat- 
isfactory solution  of  the  high  .tension  ig- 
nition problem  will  be  the  employment  of 
coils  of  larger  output  supplied  with  cur- 
rent (either  directly  or  indirectly)  from 
mechanical  generators. 

The  author  quoted  concludes  from  the 
fact  that  both  coil  efficiency  and  output  in- 
creased with  the  spark  length  that  the  dis- 
tance between  the  sparking  points  should, 
in  practice,  be  as  great  as  will  permit 
the  discharge  to  pass  under  the  compres- 
sion employed.  This  conclusion  niay  be 
somewhat  hasty,  and  it  is  especially  to  be 
regretted  that  the  experiments  in  ques- 
tion were  performed  with  the  spark  gap 
in  air  at  atmospheric  pressure  and  not 
under  a  pressure  which  would  have  dupli- 
cated the  pressure  conditions  existing  in 
the  combustion  space  of  a  motor.  It  is 
quite  possible,  however,  that  the  mere 
length   of  the  discharge,  distinct   from   its 


It  is  to  be  hoped  that  determinations 
may  soon  be  made  of  the  heat  given  oal 
per  spark  by  a  successful  commercial  con- 
tact spark  plug  under  average  compres- 
sion, and  that  this  value  may  be  compared 
with  the  heat  evolved  by  the  jump  spark 
under    practical    conditions. 

When  this  is  done  it  will  be  more  defi- 
nitely known  whether  the  energy  delivered 
by  jump  spark  coils  must  be  increased  in 
order  to  properly  effect  ignition.  If  this 
should  prove  to  be  the  case  it  will  seem 
incumbent  upon  coil  makers  to  increase 
the  output  of  their  coils,  increase  thdr 
efficiency,  if  possible,  and  seek  a  source 
of  energy  which  shall  be  cheap  to  operate 
and    unfailing    in    its    performance. 


Two  Qallon  Fuel  Efficiency 
Contest. 

In  another  part  of  this  issue  will  be  found 
the  complete  rules  of  the  2  gallon  efficiency 
contest  of  the  Automobile  Club  of  America, 
which  is  to  be  held  Saturday,  May  5.  The 
most  interesting  feature,  perhaps,  of  these 
rules  is  the  formula  to  be  applied  in  class- 
ing the  cars.  The  general  basis  of  classing 
is  the  fuel  consumption  per  ton  mile,  but 
it  is  recognized  that  large  cylinders  natu- 
rally have  a  greater  fuel  economy  than 
small  cylinders,  and  the  mechanical  effi- 
ciency of  a  large  machine  embodying  many 
refinements  is  naturally  higher  than  that 
of  a  small  car,  and  for  this  reason  a  sort 
of  handicap  has  been  placed  on  sin^e  and 
double  cylinder  motors,  and  an  addendum 
introduced  in  the  formula  to  give  small 
cars  an  equal  chance  with  large  ones. 
Two  cylinder  cars  will  be  credited  with 
only  75  per  cent  of  their  actual  weight, 
and  single  cylinder  ones  with  70  per  cent 
In  a  first  attempt  of  this  nature  the  handi- 
caps or  allowances  must  naturally  be  more 
or  less  guesswork,  and  the  contest  conmiit- 
tee  express  the  hope  that  in  another  years 
contest  the  handicaps  can  be  made  much 
closer  by  studying  this  year's  results.  It 
appears  to  us  that  the  two  cylinder  ma- 
chine has  been  handicapped  rather  heavily, 
as  compared  with  the  single  cylinder;  for, 
if  halving  the  number  of  cylinders  may  be 
expected  to  reduce  the  fuel  consumption  75 
per  cent.,  as  is  implied  by  the  handicap 
placed  on   the  two  cylinder  car,  it  would 
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sccra  to  be  reasonable  to  credit  the  single 
cjlinder  car  with  only  75  per  cent  of  75 
per  cent,  or  about  56  per  cent  of  its  weight 

As  with  the  handicap  placed  on  the  sin- 
gle and  double  cylinder  cars,  there  is  con- 
siderable uncertainty  as  to  the  proper  value 
for  the  addendum  to  the  weight  introduced 
in  the  formula.  In  the  case  of  a  car  weigh- 
ing with  passengers  1,600  pounds,  this  ad- 
dendum amounts  to  a  maj oration  of  its 
performance  of  50  per  cent,  while  in  the 
case  of  a  car  weighing  with  passengers 
3,200  pounds,  it  amounts  to  a  majoration 
of  only  25  per  cent  The  greater  the  value 
of  this  addendtmi  the  better  it  would  be  for 
the  small  machines. 

The  contest  is  one  of  considerable  prac- 
tical interest,  and  the  rules  seem  to  have 
been  worked  out  with  much  care,  and  to  be 
calculated  to  lead  to  accurate  results.  The 
expense  of  competing  in  the  contest  will  be 
very  small,  especially  to  manufacturers  hav- 
ing cars  and  drivers  in  New  York,  and  it  is 
to  be  hoped  that  the  industry  at  large  may 
support  the  event 


Commercial  Vehicle  Information* 

With  the  increasing  interest  in  com- 
mercial automobiles  and  the  growing  activ- 
ity in  the  fields  of  their  production  and 
use,  an  increased  amount  of  space  in  the 
reading  colimms  of  The  Horseless  Ace 
will  be  devoted  to  this  type  of  car.  This 
announcement  does  not  in  any  way  signify 
a  new  departure,  as  we  have  always  laid 
the  greatest  importance  on  the  practical  ap- 
plications of  the  motor  car,  and  published 
a  special  number  on  Business  Automobiles 
as  early  as  February  6,  1901,  and  another 
J^y  5,  1905.  The  very  fact  that  we  have 
always  confined  ourselves  to  the  more  prac- 
tical aspects  of  automobiling,  and  avoided 
trivialities  such  as  sport  and  society  items, 
enables  us  to  thoroughly  cover  the  field 
of  both  commercial  and  pleasure  vehicles 
in  our  columns.  There  is  a  very  close  re- 
lationship between  the  two  types  of  vehi- 
cles, and  the  principles  underlying  their  con- 
Mniction  and  operation  are  the  same.  A 
carburetor  that  will  work  well  on  a  pleas- 
ure car  will  also  ser\e  efficiently  on  a  com- 
mercial vehicle,  and  the  same  thing  applies 
to  almost  every  other  part  For  this  rea- 
son it  is  almost  certain  that  the  commercial 
vehicle  industry  will  in  the  future  be  large- 
ly controlled  by  the  present  pleasure  car 
builders,  as  is  the  case  today. 

While  we  will  devote  increased  space  to 
the  commercial  vehicle  in  the  future,  it  is 


not  our  intention  to  boom  it,  as  appears  to 
be  the  tendency  of  the  special  press.  We 
shall  print  full  and  detailed  descriptions  of 
all  new  cars  appearing  on  the  market,  gen- 
eral technical  articles  containing  hints  on 
design,  operation  and  care,  and  unbiased, 
truthful  reports  of  actual  experiences  with 
conmiercial  automobiles,  thus  following  the 
same  lines  as  we  have  pursued  in  dealing 
with  the  pleasure  automobile.  Owing  to 
the  fact  that  The  Horseless  Age  has 
actively  advocated  greater  attention  to  com- 
mercial applications  on  the  part  of  manu- 
facturers for  a  number  of  years  past,  and 
has  closely  followed  and  recorded  all  de- 
velopments in  this  field,  we  now  count 
among  our  readers  a  large  number  who 
are  specially  interested  in  motor  delivery 
wagons,  trucks,  omnibuses,  etc.,  and  we 
propose  to  retain  their  interest  and  gain 
that  of  others  by  offering  an  increased 
amotmt  of  useful  and  reliable  information 
on  the  subject 

Process  of  Finishing  Cars* 

The  finish  of  an  automobile  body  of  the 
better  class  is  a  matter  involving  a  multi- 
plicity of  details  of  which  the  average 
observer  of  the  finished  product  has  small 
conception.  The  bodies  come  from  the 
wood  shop  coated  with  a  grayish  substance 
known  as  priming,  the  object  of  the  prim- 
ing being  to  protect  the  wood  from  atmos- 
pheric changes  while  waiting  for  the 
painters.  This  priming  is  carefully  re- 
moved when  the  body  is  sent  to  the  paint 
shop  and  the  whole  surface  carefully  gone 
over  with  sandpaper  and  given  a  coating 
of  lead  paint  The  next  process  is  known 
as  puttying  and  glazing,  all  minute  seams 
and  any  depressions  or  imperfections  in 
the  surface  being  carefully  filled.  The  body 
is  then  given  a  coat  of  what  is  known  as 
"half  and  half,"  composed  of  lead  paint 
and  a  filling  compound  known  as  "rough 
stuff."  After  this  is  thoroughly  dried  the 
entire  surface  is  given  four  coats  of  clear 
"rough  stuff."  Next  follows  a  coat  of  dark 
colored  paint  called  guide  stain.  The  body 
is  now  rubbed  down  to  a  perfectly  smooth 
surface  and  any  traces  of  the  guide  coat 
remaining  would  indicate  imperfections  in 
the  surface.  Should  any  such  appear  they 
are  carefully  corrected.  The  first  coat  of 
color  is  now  applied  and  the  whole  body 
again  rubbed  down  with  sandstone  and  liunp 
pumice  and  once  more  examined  for  imper- 
fections. If  the  ultimate  color  of  the  vehi- 
cle is  to  be  black  or  green  the  first  coat 
of  color  is  the  same  as  that  of  the  final 
color,  but  if  it  is  to  be  lake,  maroon,  car- 
mine, blue  or  brunrouge  the  ground  color 
is  usually  somewhat  lighter  than  the  finish- 
ing color. 

The  first  coat  of  color  is  carefully  rubbed 
down  with  curled  hair  and  felt  and  the 
second  coat  applied. 


All  colors  other  than  black  or  green  re- 
quire three  coats  of  color  and  a  coat  of 
glazing,  the  glazing  being  a  transparent 
color,  although  not  properly  a  varnish. 
After  the  body  is  rubbed  to  a  satiny  finish 
over  the  last  color  coat  it  is  given  a  first 
coat  of  rubbing  varnish,  which  is  rubbed 
down  with  pumice  water  and  felt  Then 
comes  a  second  coat  of  varnish,  followed 
by  another  rubbing.  The  striping  is  then 
applied,  after  which  the  body  is  sent  to 
the  trimmers,  who  attend  to  the  upholster- 
ing and  other  details  which  come  tmder 
their  supervision.  Following  this  the  body 
is  returned  to  the  paint  shop,  placed  in  a 
dustproof  room  and  given  a  final  coat  of 
varnish.  It  then  goes  to  the  "hang  up"  job 
and  it  is  placed  upon  the  chassis,  after 
which  a  special  painter  goes  over  the  whole 
and,  with  small  brushes,  gives  any  neces- 
sary finishing  touches  to  the  body  and 
chassis.  The  whole  process  takes  a  good 
deal  of  time  owing  to  the  nimibcr  of 
necessary  dryings  and  rubbings  between 
the  applications  of  the  various  paints  and 
varnishes,  about  six  weeks  usually  being 
required  from  the  time  the  body  is  received 
imtil  the  finished  car  is  ready  for  deliv- 
ery. The  process  here  described  is  that 
applied  in  the  paint  and  trimming  depart- 
ment of  the  Electric.  Vehicle  Company,  of 
Hartford. 


Graphite  Lubrication  Tests. 

We  have  been  furnished  with  the  re- 
sults of  some  tests  on  the  lubricating  prop- 
erties of  graphite,  made  by  Professor  Goss, 
of  Purdue  University.  The  graphite  used 
was  mixed  with  kerosene,  as  some  "vehi- 
cle" is  necessary,  and  kerosene  having  only 
a  low  lubricating  value  does  not  greatly 
affect  the  lubrication  due  to  the  graphite. 
The  first  test  was  made  with  pure  kero- 
sene, and  all  the  subsequent  tests  were 
made  with  kerosene  mixed  with  Dixon's 
flake  graphite  to  the  consistency  of  a  thin 
paste.  With  kerosene  as  lubricant  the  max- 
imum load  which  the  bearing  would  carry 
was  50  pounds  per  square  inch,  and  the 
low.est  friction  coefficient  .00547.  Next,  a 
mixture  by  weight  of  two  parts  kerosene 
and  one  part  graphite  was  made,  which, 
when  applied,  momentarily  increased  the 
friction  coefficient  but  later  reduced  it  to 
54,1  per  cent  of  that  found  with  kerosene, 
and  increased  the  maximum  load  which  the 
bearing  would  carry  to  no  pounds  per 
square  inch. 

In  order  to  ascertain  the  endurance  of 
the  graphite  as  a  lubricant  all  the  parts, 
including  the  rubbing  surfaces,  were  rinsed 
with  kerosene,  and  the  machine  operated 
again  with  only  kerosene  as  a  lubricant 
but  this  time  with  a  load  of  in  pounds  per 
square  inch.  Under  these  conditions  the 
lubrication  was  aided  by  particles  of 
graphite  adhering  to  the  rubbing  surface, 
which  could  be  noticed  by  examining  the 
surface  with  a  microscope.  After  eight 
days  of  running  no  diminution  in  the  run- 
ning effect  could  be  discovered. 
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The  Spark  Coil. 

(Concluded.) 
In  the  practical  use  of  a  coil  we  require 
a  device  which  performs  the  function  cor- 
responding to  the  brushing  of  the  pri- 
mary lead  against  the  battery  terminal 
by  hand  in  the  above  described  experi- 
ment; that  is,  rapidly  making  and  break- 
ing the  primary  circuit.  It  is  also  very 
desirable  that  this  contact  maker  or  in- 
terrupter should  be  of  such  construction 
that  it  makes  and  breaks  the  circuit  a 
number  of  times  in  rapid  succession,  thus 
producing  a  number  of  sparks  at  very 
short  time  intervals,  which  insures 
greater  certainty  of  ignition  than  a  single 
spark.  This  succession  of  makes  and 
breaks  was  secured  in  a  number  of  early 
machines  by  what  was  known  as  a  trem- 


causes  a  number  of  rapidly  succeeding 
makes  and  breaks-.  Platinum  or  platinum- 
iridium  contacts  are  used  because  these 
metals  are  not  so  easily  burnt  away  by 
the  extreme  heat  of  the  electric  spark. 
It  is  here  considered  that  the  engine  is 
of  the  four  cycle  type  and  passes  through 
one  cycle  during  two  revolutions  of  the 
crank  shaft  or  one  revolution  of  the  cam 
shaft  F.  Hence  there  will  be  one  series 
of  sparks  per  cycle,  or  every  two  revolu- 
tions of  the  engine,  as  is  required  for 
ignition.  The  cam  E  is  secured  ta  the 
shaft  in  such  a  manner  that  the  sparks 
occur  just  before  the  beginning  of  the- 
power  stroke,  after  the  charge  has  been 
admitted  to  the  cylinder  and  compressed 
therein.  Provisions  are,  however,  made 
for  allowing  the  time  of  ignition  to  be 
varied  with  relation  to  the  engine  cycle. 
The  base  plate  A,  it  will  be  noticed,  is 
mounted  concentric  with  the  cam  E,  and 
is  so  arranged  that  it  can  be  rocked  one 
way  or  the  other  by  means  of  a  link  and 
lever    attachment    secured    at    K.     It    is 


of  the  combustion  chamber.  The  rod  A 
and  the  shell  C  carry  at  their  inner  end? 
short  lengths  of  platinum  or  nickel  alloy 
wire,  which  are  bent  toward  each  other 
and  come  to  within  a  distance  of  one- 
thirty-second  inch  of  each  other.  The 
central  terminal  A  is  provided  at  its  outer 
end  with  a  binding  screw  E. 

The  simple  jump  spark  system  here  re- 
ferred to  is  completed  by  an  electric 
switch,  which  admits  of  opening  and 
closing  the  circuit  at  will.  The  various 
parts  comprising  the  ignition  outfit  are 
now  connected  together  electrically  as 
shown  in  the  diagram  (Fig.  9).  It  will 
be  noticed  that  the  current  from  the  bat- 
tery flows  through  the  primary  of  the 
coil  from  where  it  is  led  by  a  wire  to 
the  trembler,  and  from  the  trembler  it 
returns  through  the  switch  to  the  bat- 
tery. One  terminal  of  the  secondary 
winding  of  the  co1l  is  connected  to  the 
spark  plug,  and  the  other  is  grounded, 
and  as  the  outer  shell  of  the  spark  plug 
is  in  contact  with  the  mass   of  the  en- 
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Fig.  7. — Mechanical  Vibrator. 


Fig.  8. — Spark  Plug. 
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Fig.  9. — Diagram  of  Connections. 


bier  or  mechanical  vibrator.  A  typical 
device  of  this  kind,  the  De  Dion  trem- 
bler, is  shown  in  Fig.  7.  In  this  illus- 
tration A  is  a  base  plate  of  insulating  ma- 
terial (hard  fibre)  carrying  a  post  B^  to 
which  is  secured  a  long  spring  steel 
blade  C,  provided  at  its  free  end  with  a 
nose  D.  The  latter  bears  against  the 
surface  of  a  cam  E,  consisting  of  a  cir- 
cular disc  with  a  notch  in  its  circumfer- 
ence. The  cam  is  secured  to  a  short 
shaft  F  passing  through  the  base  plate 
and  driven  from  the  engine  shaft  at  one- 
half  the  speed  of  the  latter  by  gear 
wheels  G  G.  The  spring  blade  C  car- 
ries near  its  middle  a  platinum  contact 
point  H,  which  is  ordinarily  kept  at  a 
slight  distance  from  the  platinum  tipped 
point  of  the  contact  screw  I  passing 
through  and  secured  in  the  post  J,  which 
in  turn  is  secured  in  the  base  plate  A. 
The  cam  E  turns  in  the  direction  indi- 
cated by  the  arrow,  and  when  it  comes 
around  to  a  position  where  the  nose  D 
drops  into  the  notch  in  its  circumference 
the   spring   C   is   set   into   vibration   and 


obvious  that  by  moving  the  base  plate 
in  the  direction  the  cam  rotates  the  time 
of  ignition  is  retarded,  and  by  moving 
it  in  the  opposite  direction  the  time  of 
ignition  is  advanced.  The  mechanism 
here  shown  is  protected  by  an  aluminum 
cover,  held  to  the  base  plate  by  thumb 
nuts.  The  electric  connection  to  the  posts 
B  and  J  is  made  by  means  of  binding 
screws  P  P  at  the  side  of  the  base  plate. 

THE    spark    plug. 

Another  element  in  the  make  up  of  a 
simple  jump  spark  system  is  the  spark 
plug.  A  typical  form  of  plug  is  shown 
herewith.  It  consists  of  a  central  rod  A, 
which  is  clamped  into  a  porcelain  insula- 
tor B,  which,  in  turn,  is  clamped  into  a 
metal  housing  in  two  parts,  C  D.  As- 
bestos gaskets  or  washers  are  inter- 
posed between  the  metal  and  porcelain 
to  prevent  cracking  of  the  latter,  due  to 
unequal  heat  expansion  of  the  two  ma- 
terials, and  also  to  give  a  gas-tight  joint. 
The  outer  shell  C  is  provided  with  a 
screw    thread,    and    screws    into    the    wall 


gine,  and  therefore  grounded,  the  sec- 
ondary circuit  is  complete  except  for  the 
one-thirty-second  inch  gap  at  the  spark 
plug  terminals. 

The  action  of  the  outfit  may  now  be 
easily  understood.  Every  time  the  spring 
of  the  trembler  is  set  into  vibration  a 
series  of  current  impulses  is  sent  by  the 
source  of  current  through  the  primary  of 
the  coil,  and  a  series  of  high  tension 
electric  impulses  is  thereby  induced  in 
the  secondary  winding  of  the  coil,  each 
of  which  impulses  causes  a  spark  to  jump 
at  the  spark  plug  terminals.  It  may  here 
be  pointed  out  that  the  theory  that  a 
series  of  sparks  are  produced  by  this 
apparatus  every  time  the  timer  spring  is 
set  into  vibration  is  not  universally  cred- 
ited, some  holding  that  only  one  spark 
is  produced. 

THE    magnetic   VIBRATOR. 

Although  the  mechanical  trembler  in 
the  form  here  shown  was  used  on  high 
grade  motors  for  a  good  many  years,  it 
was  finally  discarded  for  the  reason  that 
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Fig.    10. — Magnetic   Vibrator. 


it  requires  very  frequent  and  accurate 
adjustment,  and  also  because  the  spring 
blade  had  a  tendency  to  break  and  the 
spark  points  would  become  burnt,  or  be 
kept  apart  by  pieces  of  road  material, 
etc.,  lodging  between  them.  Spark  coils 
are  now  generally  fitted  with  magnetic 
buzzers  or  vibrators,  as  shown  in  Fig.  10, 
which  illustrates  the  original  and  sim- 
plest form  of  this  device  fitted  to  an  or- 
dinary boxed  coil.  One  end  of  the  pri- 
mary winding  is  connected  to  the  bind- 
ing post  Pa  on  the  end  of  the  case,  and 
the  other  leads  to  a  metal  block  B  se- 
cured to  the  end  of  the  case.  To  this 
metal  block  is  screwed  a  flat  steel  spring 
C,  having  riveted  to  its  outer  end  a  small 
cylindrical  block  of  soft  iron  D,  called 
the  armature.  This  armature  D  is  lo- 
cated exactly  opposite  the  end  of  the 
soft  iron  wire  core  A,  and  is  normally 
held  at  a  little  distance  from  the  core 
by  the  steel  spring  C.  The  steel  spring 
C  is  spanned  by  a  brass  yoke  E  secured 
to  the  end  of  the  coil  box  by  means  of 
screws.  This  yoke  is  drilled  and  tapped 
at  its  centre  to  receive  the  contact  screw 
F,  which  can  be  adjusted  in  it  and  locked 
in  adjustment  by  the  check  nut  F.  The 
two  platinum  tipped  contact  points  are 
normally  pressed  together  by  the  spring 
C.  The  yoke  E  is  connected  to  the  pri- 
mary binding  post  Pi  by^  a  wire.' 

Now  suppose  a  battery  to  be  connected 
to  the  two  posts  Pi  and  Pa.  The  positive 
or  carbon  terminal  of  the  battery  may  be 
considered  to  be  connected  to  Pi,  in 
which  case  the  current  will  enter  at  this 
terminal.  As  indicated  by  arrows,  it  will 
flow  through  the  wire  connection  to  the 
yoke  E,  through  the  contact  screw  F, 
across  the  contact  at  the  points  to  the 
contact  spring  C,  to  the  metal  block  B, 
through  the  primary  winding  of  the  coil 
to  the  binding  post  Pa,  and  from  there 
back  to  the  battery.  As* soon  as  the  cur- 
rent begins  to  flow  through  the  primary 
winding  of  the  coil,  it  magnetizes  the  soft 
iron  wire  core  A,  and  the  latter  attracts 
the  armature  D  and  the  outer  end  of  the 
spring  C,  thereby  drawing  the  contact 
point  on  the  spring  away  from  the  point 
of  the  contact  screw  F,  and  interrupting 
the  primary  circuit.  The  flow  of  current 
through  the  primary  winding  is  thereby 


stopped,  and  an  electric  impulse  induced 
in  the  secondary  winding,  and  if  the  ter- 
minals of  the  latter  are  sufficiently  close 
together  a  spark  will  jump  across  the 
gap. 

As  soon  as  the  current  in  the  primary 
winding  ceases,  the  core  A  loses  its  mag- 
netism, and  the  armature  D  and  spring  C 
are  returned  to  their  original  positions 
by  the  spring  force  of  C,  and  contact  is 
established  again  between  the  platinum 
point  on  the  spring  C  and  the  point  of 
the  contact  screw  F.  The  current  then 
flows  again  through  the  primary  winding, 
the  armature  D  is  again  attracted,  and 
the  circuit  broken  at  the  contact  points, 
which  gives  another  spark  in  the  sec- 
ondary. This  process,  or  cycle,  requires 
only  an  extremely  short  time,  less  than 
the  one-hundredth  part  of  a  second,  and 
is  repeated  indefinitely  as  long  as  the 
source  of  current  is  connected  to  the  pri- 
mary binding  posts  Pi  and  Pa.  The  ra- 
pidity of  the  break  and  of  the  vibration 
of  the  spring  C  can  be  varied  by  adjust- 
ing the  contact  screw  F. 

By  varying  the  adjustment  of  the  con- 
tact screw,  not  only  is  the  number  of 
sparks  in  a  given  time  varied,  but  also 
the  strength  of  the  individual  sparks. 
Suppose,  for  instance,  that  the  contact 
screw  F  is  scre\sfed  so  far  out  that  the 
spring  C  merely  bears  against  the  point 
of  the  contact  screw  when  at  rest.  Only 
the  slightest  force  is  then  required  to 
draw  it  away  from  the  point  of  the  screw, 
and  the  circuit  is  broken  as  soon  as  the 
current  begins  to  flow  in  the  primary  and 
long  before  it  reaches  its  maximum  value. 
But  if  the  current  in  the  primary  winding 
only  attains  to  a  small  value,  the  induct- 
ive effect  in  the  secondary  can  only  be 


Small,  and  only  a  small  spark  is  produced. 
Owing  to  the  self  indu<!tion  of  the  pri- 
mary winding  of  the  coil  a  condenser 
must  be  connected  across  the  vibrator, 
as  shown  in  Fig.  11,  to  prevent  abnormal 
sparking  at  the  vibrator  contact  points. 
This  condenser  is  sometimes  placed  in 
the  bottom  of  the  coil  box,  as  here 
shown,  sometimes  wrapped  around  the 
coil,  as  it  were,  and  sometimes  put  up 
in  a  special  box,  the  idea  in  the  lattec 
case  being  to  facilitate  repairs  to  either 
the   coil   or   the   condenser. 
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Fig.  II. — Diagram  of  Coil  Complete,  With 
Vibrator  and  Condenser. 


Jamaica  Doesn't  Want  Motor 
Tourists. 

In  reply  to  a  letter  of  the  Jamaica  Motor 
Union  advocating  a  diminution  of  the  im- 
port duty  on  gasoline,  the  Assistant  Co- 
lonial Secretary  very  emphatically  states 
that  no  such  inducements  will  be  offered 
to  draw  wealthy  visitors  to  the  island.  The 
letter  reads  in  part  as  follows : 

"I  am  directed  to  observe  that  it  is  by 
no  means  demonstrated  that  a  wealthy  man 
bringing  his  automobile  is  more  profitable 
to  the  island  in  general  than  a  less  wealthy 
or  equally  wealthy  visitor  who  hires  in  the 
island  all  his  means  of  transport.  A  priori, 
it  seems  certain  that  the  last  mentioned  is 
more  profitable  to  the  island,  though  the 
first  mentioned  is  far  more  profitable  to  the 
steamship  companies  and  their  agents  rep- 
resented in  the  Chamber.  The  livery 
stable  keepers  are  not,  it  is  believed,  di- 
rectly  represented  in  the   Chamber. 

"The  present  duty  on  gasoline  amounts 
to  about  5  shillings  a  day  on  the  consump- 
tion (say  8  gallons)  of  an  ordinary  tour- 
ist's auto  car.  This  sum  is  a  mere  baga- 
telle to  a  wealthy  man  who  can  afford  to 
pay  freight  on  an  auto  car;  if  he  be  too 
stingy  to  pay  that  sum  (he  being  free  of 
all  cost  for  all  use  of  roads  and  bridges 
erected  at  a  great  cost  by  the  people  of 
Jamaica  and  possessing  an  engine  which 
makes  him  almost  independent  of  the  rail- 
way, also  constructed  at  their  expense), 
Jamaica  can  well  do  without  him,  even 
though  the  shipping  interest  may  regret  his 
absence.  Automobiles  imported  for  tem- 
porary use — i.  e.,  not  exceeding  six  months 
— are  already  exempted  from  all  import 
duty. 

"Under  existing  circumstances  persons 
who  well  know  conditions  prevailing  in 
Jamaica,  e.  g.,  the  Titchfield  Hotel  Com- 
pany, have  imported  motor  cars  after  hav- 
ing first  assured  the  government  that  un- 
less it  made  changes  in  their  favor  such 
importation  would  not  take  place.  If  the 
owners  of  150  auto  cars  desire  to  visit 
Jamaica  in  the  next  five  years  for  touring 
purposes  they  will  certainly  bring  their  ma- 
chines, notwithstanding  the  present  duty 
on  gasoline." 

For  the  above  information  we  have  to 

thank  E.  Nuttall,  honorary  secretary  of  the 

Jamaica  Motor  Union,  which  body  is  mak- 

irvg  C'very  effort  to  improve  the  conditions 

^qx  motoring  in  the  island. 
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1906  Moon  Touring  Car, 

The  Moon  Motor  Car  Company,  of  St. 
Louis,  Mo.,  are  maivu fact u ring  a  30-35 
horse  power  touring  car  for  the  season  of 
1906,  The  engine  used  is  a  four  cylinder 
4j^xS  <««^'^  Rutenber,  which  has  already 
bien  described  m  these  columns.  The 
wheel  base  is  ro6  inches  and  the  tread 
standard.  Ignition  is  by  jump  spark  from 
storage  batteries  carried  in  a  box  on  the 
running  boards  a  qviadrtiplc  coil  on  the 
dash^  3.nd  a  Rutenbcr  timer  on  a  vertical 
shaft  at  tlie  rear  of  the  engine.  The  en- 
gine  is  cooled  by  the  usual  gear  pump,  with 
the  circulation  mto  the  cylinders  at  the  top, 
down  one  side  of  a  centra!  partition  in  the 
water  jacket,  up  the  olhcr  side  and  out  at 
the  head  to  a  Briscoe  radiator,  which  sup- 
ports the  ball  bearing  aluminum  fan.  This 
radiator  is  supported  on  a  sheet  steel  cfos? 
metnber  which  fits  its  under  side^  and  is 
not  held  alone  by  the  brackets  at  the  ends. 
A  HilJ  precision  oiler  at  the  right  of  ttic 
engine,  belt  driven  from  the  engine  shaft, 
forces  oil  through  sight  feeds  on  the  dash, 
to  each  of  the  end  bearings  of  the  engine, 
and  into  the  crank  case,  where  splash  lubri- 
cation takes  care  of  the  cam  shaft  and 
pistons. 

The  side  entrance  touring  car  body  is 
made  of  wood,  well  finished  and  uphol- 
stered. The  tonneau  doors  arc  21  inches 
in  width  and  hinged  at  the  rear,  giving 
free  access  to  the  rear  seat,  which  accom- 
modates three  persons  comfortably,  A 
large  tool  box,  the  full  width  of  the  frame, 
is  provided  under  the  rear  of  the  body,  and 
under  the  rear  seats,  accessible  from  the  in- 
side, is  a  luggage  space.  Under  the  front 
seats  is  located  the  18  gallon  gasoline  tank, 
with  a  separate  4  gallon  auxiliary  com- 
partment The  feed  is  by  gravity  to  a 
Schebler  carburetor. 

The  frame  is  made  of  cold  pressed  steel 
three-siKteenth   inch  thick,  of   the  popular 


Elevation  of  Moon  Chassis. 


Plan  (IF  \Juu 

channel  section,  4  inches  in  depth,  for  about 
60  inches,  and  tapering  to  2  inches  at  the 
extreme  ends.  It  is  strongly  braced  by 
channel  section  cross  members  and  broad 
gusset  plates.  The  forward  and  rear  ends 
of  the  side  members  are  of  box  construc- 
tion, with  special  steel  drop  forged  spring 
supports  riveted  in  position.  The  engine 
and  transmission  are  supported  on  a  sub- 
frame  of  channel  section  pressed  steel, 
with  straight  side  members,  and  the  open- 
ing of  the  channel  downward,  The  ends  of 
the  sub-frame  are  supported  on  the  front 
and  middle  cross  members  of  the  frame. 
The  spring  hanger  studs  and  running  board 
supports    are    *ip^cial    steel    drop    forgings. 


Mf>a\  T£itU<lNu  Cak. 


S    CUAS^l> 

The   dashboard   is   made 
backed  by  wood, 
are  sheet  iron ;  the  : ;  ; .   ^ 
both    front  and    rear,    the   Ircwi 
inches  in  length  and  2  Lncbcs  m  1 
placed  under  the  frain«.     Tlie 
are  2x50  inches  in  length, 
rear  and  supporteil  on  tJ>e 
point  forward  of  their  eefitre*  m4i 
side  of  the  frame.    Tbc  inmt 
of   2    inch    steel    tubttig,    wiik 
forged    enda    electrically    welM 
lion.     The   sitecnng   |>ivo€s  »ft 
forgings.  with  a  Itcaruig  §tirfacie4 
es;  the  steering  knuckle  ana  m. 
so  that  its  end  is  behiitd  Ibe  x^l 
tected  from  striking  ob&tii'le?* 
it   is  connected   by   ft    dtmff  It^  ' 
usual  spring  ball  ancl  sodect 
able  for  wear-    The  crott  lankl 
ends  and  is  pfaced  behind  th^ 
The  rear  axle  is  of  the  live  tjv 
gear  diflTercnttal  at  m  mk'-*''^ 
cast  steet  housing.    The  r.- 
ing  are  formed  of  Steel  luL^i^ 
is     fitted    with     Amcrksui    h«i 
throughout^    and    if    ilr 
truss  rodSi  one  tm  the  owler 
at  the  hack.    The  im"^^  mdi 
into    the    housing    at    the 
other  ends  are  liejd  by  ti«t»  1 
which  are  damptiS  anxtttil  1 
ing.    These  split  collars  art 
with  the  spring  studies.     TW 
34  inches  tii  djanieler,   wtm  «■ 
ings,    and    are   kty*d    to   iW 
straight  keys, 

A  shaft  dmt  with  two 
joints  tinfUHiifci  ilic  fkOwcr  1 
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Moon  Disc  Clutch. 


pinion,   supported  by  ball  bearings,  to  the 
rear  axle,  the  reduction  being  3  to  i. 

CLUTCH. 

The  clutch  is  of  the  multiple  disc  leather 
faced  type,  and  is  located  inside  of  the  fly- 
wheel and  covered  by  an  aluminum  dust 
case.  There  are  three  steel  plates,  each  9 
mches  in  diameter,  faced  with  specially  pre- 
pared leather' cut  from  a  single  sheet,  cop- 
per riveted  to  the  plates.  The  leather  has  a 
bearing  surface  of  2^  inches  in  width  from 
the  9  inches  diameter  inward;  These  driv- 
ing plates  are  made  to  turn  with  the  fly- 
wheel by  two  rectangular,  rigidly  connected 
driving  pins  of  three-quarter  inch  by  one 
inch  section,  which  are  running  fits  in  slots 
at  the  outer  edges  of  the  plates,  the  latter 
being  thickened  to  three-eighth  inch  by 
small  pieces  riveted  on  at  the  places  where 
they  bear  against  the  driving  pins.  There 
are  two  plain  steel  plates  and  two  outside 
cast  steel  plates  which  are  driven  by  friction 
against  the  leather  faced  flywheel  plates 
and  drive  the  transmission  shaft  by  being 
spHned  at  three  places  to  a  sleeve  C,  which 
has  a  bronze  bearing  on  the  prolonged 
rear  end  of  the  crank  shaft.  The  rear 
end  of  this  sleeve  is  connected  to  the  uni- 
versal point  Screwed  on  to  the  outside 
and  revolving  with  the  sleeve  is  the  frame 
E,  shown  in  the  end  view,  which  supports 
two  short  opposite  and  parallel  shafts. 
The  ends  of  these  shafts  carry  notched 
arms  which  arc  connected  by  two  helical 
springs;  at  the  middle  of  each  of  these 
shafts  is  an  integral  bell  crank  arm  B, 
which,  owing  to  the  spring  tension, 'keeps 
the  clutch  plates  together.  The  usual  type 
of  yoke  for  disengaging  the  clutch  works 
in  the  slot  G  in  a  sleeve  which  rotates, 
but  is  free  to  slide  lengthwise,  and  carries 
the  two  integral  arms  A,  which  press 
against  the  middle  prongs  B  to  disengage 


the  clutch.  This  clutch  is  run  dry,  and  it 
is  claimed  by  the  makers  that  the  wear 
on  the  special  leather  employed  is  almost 
inappreciable. 

CHANGE   GEAR. 

A  full  universal  joint  is  placed  between 
the  clutch  and  the  change  gear,  which  is 
of  the  three  speed  sliding  gear  type.  This 
gear  is  carried  in  the  usual  horizontally 
divided  aluminum  case,  the  upper  half  of 
which  forms  the  four  channel  section  arms, 
which  are  clearly  shown  in  the  plan  view 
of  the  chassis.  The  top  is  fitted  with  a 
very  large  hand  hole  plate  retained  by  a 
yoke  and  hand  wheel.  The  sliding  gears 
and  the  i^  inch  squared  shaft  are  made 
of  nickel  steel.  The  shafts  run  in  bronze 
bearings  fitted  with  oil  rings,  such  as  are 
used  on  electric  generators,  and  are  also 
covered  by  caps  at  the  outside  ends  to  pre- 
vent leakage  of  the  oil  and  to  keep  out  the 
dirt  At  the  inner  ends  they  are  provided 
with  an  oil  groove  and  a  washer  to  prevent 


the  gritty  oil  from  the  case  getting  into  the 
bearing.  The  direct  drive  is  obtained  by 
th^  forward  end  of  the  sliding  gear  pair 
meshing  with  an  internal  gear  on  the  clutch 
shaft.  The  sliding  gear  pair  are  moved  by 
a  forked  bronze  arm  pinned  to  a  round 
five-eighth  inch  diameter  steel  gear  shifting 
rod,  which  slides  in  bronze  guides  set 
into  each  end  of  the  case,  with  stuffing 
boxes  to  prevent  oil  leakage.  This  shift- 
ing gear  rod  projects  at  each  end  of  the 
case,  where  offsets  are  fastened  to  it, 
which  carry  a  flat  bar  on  the  outside  of 
the  case.  This  bar  is  provided  with 
notches  cut  into  its  upper  side,  into  which 
a  liberal  sized  pin  drops  when  the  gears 
are  in  mesh,  so  that  the  gears  cannot  be 
shifted  without  disengaging  the  clutch 
which  lifts  the  pin  out  of  the  notches. 
The  forward  end  of  the  squared  shaft  is 
reduced  in  diameter  and  has  a  bearing  of 
about  3J4  inches  in  a  bronze  sleeve  inside 
the  end  of  the  clutch  shaft.  This  sleeve  is 
provided  with  an  oil  groove,  which  car- 
ries oil  into  a  small  space  at  the  end  of  the 
shaft.  The  gears  are  keyed  to  the  lay 
shaft  and  spaced  by  thin  steel  sleeves 
around  th^  shaft. 

CONTROL    AND   BRAKES. 

The  engine  is  controlled  by  the  usual  ar- 
rangement of  spark  and  throttle  on  a  sta- 
tionary sector  mounted  on  the  steering 
wheel,  and  by  an  independent  accelerator 
pedal  at  the  foot  of  the  steering  column. 
To  the  left  of  this  is  the  clutch  pedal,  con- 
nected by  suitable  linkage  to  the'  inter- 
locking pin.  The  right  pedal  controls  a 
transmission  brake  which  has  a  cast  iron 
drum  of  6  inches  diameter  and  3  inch  face» 
upon  which  a  contracting  steel  band  with 
a  belting  face  is  made  to  act  by  the  peculiar 
cam  shaped  collars,  as  shown  in  the  draw- 
ing. The  brake  pedal  rotates  the  cross 
shaft  A  with  its  pinned-on  collars  BB  of 
bronze,  which  act  as  cams  to  draw  the  ends 
of  the  band  together.  The  bearing  sur- 
face of  the  collars  BB  is  helical  in  shape, 
so  that  a  partial  rotation  of  their  shaft 
is  sufficient  to  clamp  the  band  on  to  the 
drum.  This  transmission  brake  when  in- 
terconnected with  the  clutch,  contrary  to 
the  usual  practice,  first  puts  on  the  brake 


Moon  Cam-Actuated  Strap  Brake. 
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F.  N.  Stevens'  Revolving  Pullman  Chaim  Cak  Bquy,  Ctoseu  and  Open. 


and  then,  if  moved  further,  releases  the 
clutch.  The  usual  side  lever  operating  in 
a  notched  sector  controls  the  rear  hub 
brakes,  and  also  disengages  the  clutch. 
These  emergency  brakes  are  internal  ex- 
panding, belting-faced  steel  bands  engag- 
ing pressed  steel  drums  which  are  bolted 
through  the  spokes  and  hub  flanges.  A 
small  shaft  parallel  to  the  rear  axle  car- 
ries at  its  end  a  cam  for  spreading  the 
bands  and  has  its  bearing  in  a  bracket 
which  is  riveted  directly  to  the  axle  cas- 
ing. These  brakes  are  encased  in  alumi- 
num and  dust  tight.  At  each  side  of  the 
rear  axle  is  a  special  shock  absorber, 
which,  with  the  Moon  universal  joints, 
was  described  in  our  New  York  Show 
report. 


Some  Samples  of  Modern  American 
Automobile  Body  Work. 

Among  wealthy  users  of  pleasure  auto- 
mobiles is  a  class  who  are  always  ready  to 
spend  money  lavishly,  provided  they  can 
obtain  cars  that  will  gratify  the  desire  for 
something  different  from  the  ordinary,  com- 
monplace types,  and  give  expression  to  fas- 
tidious tastes  in  design  and  equipment. 

The  effort  to  cater  to  this  peculiar  de- 
mand has  heretofore  been  largely  confined 
to  foreign  builders,  and  many  Americans 
have  gone  abroad  for  their  cars,  with  the 
belief  that  what  they  wanted  could  not  be 
produced    in    this    country.      It    is    true    to 


some  extent  that  American  manufacturers 
have  neglected  to  cultivate  tins  particular 
field,  but  not  for  lack  of  skiU,  artistic  abil- 
ity or  capacity  for  efFicunit  workman  shijK 
This  is  obvious  from  thi:  fact  that  a  con- 
siderable number  of  cars  have  been  pro- 
duced  by  American  manufacinrers  that  are 
conceded  by  the  best  judges  to  equal  in 
all  respects  the  best  from  aliroad  as  regard?* 
elegance  of  design,  richness  of  finish  and 
attention  to  all  the  mimitc  details  that  go 
to  distinguish  such  cars  from  standard 
types. 

The  requirements  of  this  class  of  car*i  are 
exacting,  and  call  for  the  ri^'cagiiition  of 
some  factors  in  the  construction  of  a  chas- 
sis that  are  often  overlooked  by  the  manu- 
facturer who  is  concentrating  his  eflFort^ 
upon  the  production  of  a  p'lpnlar  vehicle. 
As  a  rule  graceful  lines  and  plenty  of  elbow 
room  for  the  occupants  of  the  car  are  in- 
sisted upon,  and  these  cannot  be  satisfac- 
torily supplied  unless  the  designer  is  al- 
lowed abundant  room  on  the  frame  to  build 
the  body.  It  is  not  the  length  of  wheel  base 
that  counts,  nor  the  length  of  frame,  but 
the  actual  distance  between  the  dash  boa  rcl 
and  rear  end  of  the  framt'  upon  which  the 
body  is  to  be  fitted. 

For  this  reason  some  of  the  finest  cars  in 
this  country  have  been  buik  on  foreign 
frames,  in  which  the  space  tv^'cupied  on  the 
forward  part  of  the  frame  by  tlK^  hood  cov- 
ering the  mechanism  has  been  economiicd 
to  the  fullest  possible  ejctent* 


The  car  ^hown  in  ttic  |ihotagf^[> 
w^s  specially  dcMpied  ^n*i  Unit  ' 
Stevens,  of  me  AmeTicai?   Lno^r 
tomobilc  Company,  is  a  fuafcni^ 
pie  of  the  type  of  cur*  now  umlcr 
e ration,   ll  was  built  by  ilie  Bnjiin  C 
Works,    of    Hnffalo,    N.    \\.    cm  i 
chassis,     The  twti  pietur^^  ^hoitttt 
with  the  top  ufi  nnd  d<*wn^  whik  tin 
a    fair    gentTu]    idea    ot    ttie    i^r* 
roomy  desigi;,  cannot  do  |tt$tior  v- 
effect  pn.*duced  by  the  daborjlfiv- 
ish  ill  every  ilctnil 

The  interior  of  thh  car  b  cqti 
e^xry  requisite  for  cum  fort-  mrfti-.  ,  ^ 
trie  indicators*  French  ii»cf:3plwitir  ^stM 
tube,  French  cigar  lightCT-^  Wihet  r-.       '^ 
mirror,  etc.     A  push  button  illtnr- 
ititcrior   at   night   by    mc^tts   of   ^^ 
dome   light,    and    the    lu^urinnf^' 
bolstering  is  of  maroon  gXf^f-' 
the  best  style  of  the  carru^i  ^ 

The  c^r  will   accomnKMliitc  Qir  fOH 
comfortaWyn     The    rear  seat*   fr*r-^*  *-■ 
inches  wide  on  lop  of  iKe  M^hoA^' 
three  passcnjteers,  and    two   mr*] 
man  chairs  in  the  rciurc  of  ih**  *- 
ample  sitting  room   ftir  twv»  moR 

The  panels   are   pniTttcct    rttk  • 
and  red  vertical  siri[>e§«  (oWtymm^ 
style  of   Parisian  paitiljtti^,    «jid  fbi 
ing  of  die  gear  h  Frrticb  v 
doors  arc  provided  with  locks 
or  other  articles  may   *afdy  be  l^ 
car    A  feature  of  this  body*  (ran  At' 


■irfiAtua    i\iin\   UK    ^iKvv.:<i^'lUMYz\  CnAbrit? 
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ers'  point  of  view,  is  that  it  is  built  of 
wood,  and  weighs  only  800  pounds. 

This  car  has  attracted  much  attention,  and 
callers  at  the  Stevens  residence  are  fre- 
quent for  the  purpose  of  inspecting  it.  Un- 
fortunately, most  of  them  are  disappointed, 
as  Mr.  Stevens  is  now  in  Europe  and  left 
the  car  locked  in  his  private  garage,  with 
strict  injunctions  upon  the  keeper  to  show 
it  to  no  one  unless  they  possessed  the  talis- 
namic  password  left  with  the  builders. 

A  car  somewhat  similar  in  its  equipment 
and  finish  is  that  of  Gen.  George  S.  "Field, 
of  Buffalo,  N.  v.,  shown  in  another  photo- 
graph. This  car  was  also  specially  designed 
and  built  on  a  Mercedes  chassis.  The  in- 
terior will  seat  five  people,  three  on  the 
rear  seat  and  two  on  folding  seats.  The 
panels  are  maroon,  with  black  molding, 
and  the  gear  French  vermilion,  the  up- 
holstering in  maroon  goatskin.  This  is  a 
limousine  body.    Its  weight  is  798  pounds. 

The  small  landaulet  shown  in  another 
photograph  was  exhibited  at  the  Buffalo 
Automobile  Show.  This  was  built  on  a 
Steven s-Dur>^ea  chassis  to  carry  two  pas- 
sengers. It  is  painted  blue,  with  vertical 
stripes;  light  blue  on  body  panels;  gear, 
light  primrose  yellow,  and  upholstering  in 
blue  cloth.     The  weight  is  638  pounds. 

Perhaps  the  quality  of  these  American 
built  bodies  will  be  better  appreciated  from 
the  following  incident  related  to  the  writer. 
Frank  H.  Goodyear,  president  of  the  Buf- 
falo and  Susquehanna  Railroad  Company, 
recently  ordered  a  car  to  be  built  for  him 
abroad.  Upon  his  return  home  atfer  in- 
specting some  of  these  domestic  products, 
he  came  to  the  conclusion  that  he  could  get 
what  he  wanted  here  better  than  in  Paris, 
and  cancelled  his  foreign  order,  paying  a 
heavy  forfeit,  for  this  purpose  of  placing  his 
order  with  a  home  builder. 


The  Dietz  High  Pressure  Automatic 
Lubricator  for  Automobiles. 

The  Dietz  lubricator  for  automobiles  was 
designed  to  overcome  the  objections  com- 
mon to  other  devices  of  this  kind,  such  as 
unreliability  in  cold  weather,  or  in  the  use 
of  heavy  oils  or  a  mixture  of  oil  and 
graphite.  As  in  other  force  feed  lubri- 
cators, a  small  plunger  pump  is*  used  to 
force  the  oil  to  the  parts  to  be  lubricated. 
The  principal  difference  between  this  and 
other  lubricators  of  this  class  is  in  the  con- 
struction of  the  pumps  and  their  valve  gears. 
Instead  of  the  automatic  ball  valves  usually 
employed  in  pumps  of  this  kind,  which  are 
claimed  to  be  extremely  uncertain  in  their 
action,  especially  when  the  oil  is  cold  or 
when  heavy  oils  are  used,  the  Dietz  lubri- 
cator employs  a  mechanically  operated  valve 
gear,  using  poppet  valves  in  place  of  the 
ball  valves,  both  for  the  inlets  and  outlets 
of  the  pumps.  The  valves  are  opened  at  the 
proper  point  of  the  stroke  by  cams  located 
on  the  main  shaft,  and  arc  closed  by  heavy 
spiral  springs  as  soon  as  released  by  the 
cams. 

As  the  efficiency  of  any  pump  is  mainly 
determined  by  the  efficiency  of  its  valves. 
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Fig.  I. — Section  of  Dietz  Lubricator. 

it  is  claimed  that  with  a  mechanically  op- 
erated valve  gear,  irregularity  of  the  work- 
ing of  the  pumps  is  eliminated.  In  the 
Dietz  lubricator  the  feed,  after  having  once 
been  regulated,  remains  constant,  no  matter 
what  the  temperature  or  consistency  of  the 
oil  may  be.  Another  feature  of  this  pump 
is  said  to  be  that  it  will  handle  any  mix- 
ture of  oil  and  graphite  readily,  without 
clogging  of  the  valves,  and  without  requir- 
ing any  further  attention  than  the  filling  of 
the  reservoir. 

Following  is  a  brief  description  of  this 
lubricator,  which  will  be  built  with  two, 
four,  six  or  eight  feeds,  having  an  inde- 
pendent pump  for  each  feed. 

The  stroke  of  the  pump  is  adjustable  from 
nothing  to  one-half  inch  while  the  machine 
is   in   operation.     This   adjustment   can   be 


made  without  the  use  of  any  tools  and  from 
the  outside  of  the  reservoir. 

The  drawing  shows  a  sectional  view  of 
one  of  the  pump  cylinders  with  its  valve 
gear.  It  shows  the  position  of  the  parts  in 
the  middle  of  the  suction  stroke  of  the 
plunger.  By  means  of  a  thumbscrew  located 
on  top  of  the  reservoir  and  reaching  into 
the  sleeve  the  stroke  of  the  plunger  may  be 
adjusted  and  the  feed  varied  accordingly.  The 
four  plungers  are  indicated  by  the  letter  B. 
C  C  are  the  eccentrics  and  eccentric  straps 
driven  by  the  worm  wheel  and  worm  and 
operating  the  plungers  through  the  cross- 
head  I.  O  and  O'  are  cams,  cast  in  one 
piece  with  the  eccentrics.  The  cams  operate 
the  levers  D  D,  which  in  turn  operate  the 
poppet  valves  located  in  the  valve  cham- 
bers X  and  X'.  The  valve  chambers  may 
be  opened  for  inspection  and  the  valves 
withdrawn  by  simply  unscrewing  valve  caps 
F  and  G,  which  are  located  on  the  outside 
of  the  reservoir. 

Fig.  2  shows  the  construction  of  a  four 
feed  pump  with  the  reservoir  removed. 
A  A  are  sleeves  for  the  plimger  adjust- 
ments. Fig.  3  shows  the  lubricator  com- 
plete, with  the  usual  sight  feed  for  each 
pump* and  plunger  adjustments. 

It  is  the  intention  of  the  company  to 
manufacture  these  lubricators  with  two, 
four,  six  and  eight  feeds,  and  to  make  the 
capacity  and  size  of  the  reservoirs  and 
other  details  to  meet  the  requirements  of 
different  specifications. 

Severe  tests  of  several  of  these  lubricators 
have  been  made  recently,  and  preparations 
are  now  under  way  by  the  Pearl  Manufac- 
turing Company,  344  and  346  Oak  street, 
Buffalo,  N.  Y.,  to  manufacture  these  lubri- 
cators on  a  large  scale.  This  company  also 
manufacture  the  Dietz  high  pressure  auto- 
matic lubricators  for  stationary  and  marine 
practice,  which  have  been  on  the  market 
for  some  time. 


Some  New  Tools. 

Among  a  number  of  small  tools  recent- 
ly announced  by  Patterson,  Gottfried  & 
Hunter,  146  Centre  street.  New  York,  is 
an  adjustable  emery  wheel  dresser,  which 
is  designed  to  work  on  the  rest  in  front  of 


Fig.  2. 


Fig.  3. 
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the  wheel,  and  to  be  moved  back  and  forth 
on  the  face  oi  the  wheel  in  a  sliding  mo- 
tion on  the  rest  It  is  claimed  that  in  this 
way  only  the  high  spots  are  taken  off  and 
the  face  of  the  wheel  is  straightened.  An- 
other advaintage  of  this  dresser  is  that  the 
man  operating  it  stands  to  one  side  instead, 
of  in  front  of  the  wheel,  thus  avoiding  in- 
jury from  flying  particles  of  emery,  or 
from  the  wheel  if  it  breaks.  The  device  is 
adjustable  to  any  size  of  rest  and  takes  the 
ordinary  emery  cutter. 

Another  new  tool,  said  to  be  particularly 
in  demand  by  automobile  repairers,  is  a 
ratchet  tap  wrench,  which  enables  a  work- 
man to  tap  holes  close  to  walls  or  beside 
projections.  The  wrench  is  provided  with 
a  cross  handle,  which  is  securely  fastened 
in  the  socket  into  which  the  end  of  the 
chuck  fits  and   in  which  it  is  held  by   a 
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Dow  Ball  Bearing  Ttmer 
small  set  screw.  The  end  of  the  chuck  has 
two  grooves  at  right  angles,  forming  four 
teeth,  which  engage  that  portion  of  the  han- 
dle which  passes  through  the  head,  thus 
giving  a  very  simple  ratchet  movement. 

A  new  concave  and  convex  gauge  just 
marketed  consists  of  eight  tempered  steel 
gauges  measuring  from  one-eighth  to  one 
inch.  One  end  of  each  gauge  is  accurately 
ground  to  measure  the  concave  arc  of  the 
circle,  the  diameter  of  which  is  stamped  on 
each  gauge,  and  the  other  end  measures 
the  convex  arc  of  the  same  circle.  This 
tool  is  said  to  be  especially  adapted  for 
pattern  makers'  use  in  grinding  round  nose 
tools,  etc. 


The   Dow   Ball   Bearing  Timer. 

A   new   timer   for  high  tension   ignition 

has  been  brought  out  by  the  Dow  Portable 

"electric  Company,  of  Braintree,  Mass.     It 

similar  to  their  former  instrument,  the 


Doyle  Hose  Union. 


contact  being  between  the  point  of  a  con- 
tact screw  and  another  point  carried  on  a 
bent  spring  blade,  which  is  forced  against 
the  screw  by  a  revolving  arm  carrying  a 
steel  roller  at  its  outer  end.  The  casing  is 
made  entirely  of  aluminum,  with  a  glass 
front  of  almost  the  full  diameter.  By 
means  of  a  spring  lock  the  casing  can  be 
readily  removed  to  give  ac'cess  to  the  con- 
tact screws  for  adjustment.  The  contact 
screws  are  positively  locked  in  position.  The 
chief  improvement  is  in  the  use  of  two  ball 
bearings  of  the  adjustable  type,  the  balls 
being  held  in  cases  which  admit  of  remov- 
ing or  replacing  them  all  at  once,  and  ob- 
viate the  possibility  of  losing  one  or  more. 
The  connections  are  made  at  the  back  of 
the  instrument,  split  spring  washers  being 
provided  under  the  nuts  to  prevent  them 
from  jarring  loose.  A  steel  sleeve  pro- 
vided with  a  set  screw  is  screwed  over  the 
end  of  the  timer  shaft  and  serves  to  estab- 
lish driving  connection  with  the  cam  shaft 
or  any  special  shaft  that  may  be  provided 
for  the  purpose. 


that  it  will  not  leak,  pull  or  blow  ±\ 
that  there  is  no  reduction  in  area  v.  -t^' 
part  of  the  coupling,  hence  no  wire  dnt- 
ing,  and  that  the  device  can  be  u«i :? 
steam,  air  and  water. 


Northern  Delivery  Wagon. 

The  new  delivery  car  of  the  Northern 
Motor  Car  Company,  herewith  illustrated, 
has  the  following  body  dimensions:  Width, 
56  inches;  length,  5  feet  6  inches;  height, 
18  inches.  It  has  a  carrying  capacity  of 
1,500  pounds.  The  gear  reduction  from  the 
motor  to  the  wheels  is  4  to  i. 


The  Doyle  Hose  Union. 

An  improved  design  of  hose  union 
claimed  to  be  specially  adapted  for  auto- 
mobile purposes  is  manufactured  by  the 
Doyle  Hose  Union  Company,  of  810  Ann 
street,  Homestead,  Pa.  The  construction 
is  evident  from  the  sectional  view  shown 
herewith.     It  is  claimed  for  the  coupling 


Skidding  Not  Caused  by 
Negligence. 

The  Wandsworth  and  Putney  Gas  L:# 
and  Coke  Company  recently  sued  fe  b* 
don  Road  Car  Company  for  ip  U:  t 
for  damage  done  to  lamp  p>osts  by  th^  2% 
ligent  driving  of  the  motor  omci'-r* 
The  omnibus  company  paid  £$  ly  * 
into  court  in  regard  to  part  of  thf  i« 
but  as  to  the  rest  they  pleaded  tha: 
damage  arose  owing  to  side  slip  «?!>  in 
of  the  greasy  roads  and  denied  liab> 

Henry  Watts,  who  appeared  for  ibc  j 
company,  said  that  although  the  dm  d 
comparatively  small,  the   case  V2S  rr  i 
considerable    importance.      Gas  CQ^. 
were  continually  having  their  lamp? 
aged  by  motor  omnibuses,  and  his  zgi 
loss  under  this  head   amounted  to  v^ 
hundred   pounds   a   year.      His  coceH 
was  that  the  side  slip  w^as  caus^i  ^ 
brakes  being  applied  too  suddenly,  aa: 
amounted  to  negligence  on  the  pan  * 
drivers. 

After  hearing  the  evidence  Judgt  l-^ 
decided  that  it  was  impossible  for 
find  that  the  drivers  were  negh^  ' 
was  explained  in  each  instance  tx 
omnibus  skidded,  the  road  being  sir^ 
and  greasy  through  the  wet  w«:)k 
he  did  not  feel  satisfied  that  the  preset 
of  the  brake  necessarily  caused  th  <* 
ding,  or  that  it  implied  negligcact  l 
therefore  gave  judgment  for  the  U*^ 
Road  Car  Company,  and  in  view  d  ^  * 
portance  of  the  case  awarded  ccf:<  "» 
higher  "A''  scale. 
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WINTER  EXPEMEWCK. 

Winter  Experience  With  the  Auto- 
mobile in  the  Practice  of 
Medicine. 

By  W.  p.  Glendon,  M.  D. 
The  weather  during  the  winter  just  past 
has  been  ideal  for  using  the  automobile  to 
visit  the  sick,  and  I  have  only  a  few  times 
been  compelled  to  resort  to  the  horse  on 
account  of  the  inclemency  of  weather.  In 
attending  to  a  practice  extending  over  a 
wide  range  of  territory  I  have  been  brought 
to  a  forcible  realization  of  the  value  of  the 
motor  car  for  a  doctor.  During  previous 
years  the  amount  of  work  during  the  win- 
ter compelled  me  to  spend  the  greater  part 
of  the  time  on  the  road,  but  having  such  a 
speedy  method  of  transportation  at  my  dis- 
posal, I  have  done  the  work  this  winter 
comfortably,  and  without  the  hurry  and 
worry  that  has  always  been  so  prominent  a 
feature  heretofore,  and  I  find  myself  able 
to  keep  my  oflfice  engagements — a  very  im- 
portant consideration  to  the  physician  who 
encourages  office  practice. 

CRACKED  WATER  PIPE. 

There   are  certain   difficulties   and   dan- 
gers, however,  incident  to  the  use  of  a  car 
in  cold  weather,  and  chief  among  them,  of 
course,  is  the  liability  of  freezing  of  the 
cooling  solution.    Early  in  the  season  I  no- 
ticed in  The  Horseless  Age  a  formula  for 
preparing  a  chloride  of  calcium  non-freez- 
ing solution,  and  decided  to  try  it    I  found 
by  actual  experience  that  a  solution  of  the 
chemical    with   a   gravity   of    1.020   would 
withstand  any  temperature  we  had  this  win- 
ter, and  with  the  thermometer  registering 
lo"  and  12**  above  zero  it  only  thickens  up 
to  the  extent  of  forming  a  soft  snow  ice 
that  does  no  harm  to  the  circulating  system. 
Being  lulled  into  a  feeling  of  false  security, 
however,   by  the  unusual  mildness  of  the 
weather,  and  thinking  the  chemical  might 
tend  to  corrode  the  metal  parts  of  the  ma- 
chine with  which  it  came  in  contact,  I  drew 
it  oflF  and  substituted  water,  and  as  a  pre- 
cautionary* measure    I    had   this    removed 
from  the  radiator  after  finishing  the  da/s 
nm.     One  cold  morning,  after  having  the 
water  put  in,  the  car  was  allowed  to  stand 
about  a  half  hour  before  I  was  ready  to 
start  on  my  daily  rounds,  and  the  mischief 
was  done.     In  total  ignorance  of  anything 
being  wrong  I  started  to  make  a  visit  to  a 
patient   about  7  miles  away,  and  had  not 
proceeded  very  far  when  I  noticed  a  pro- 
nounced knocking  in  the  motor,  and  im- 
mediately shut  oflF  the  power  and  started  an 
investigation.     When  the  engine  continued 
to  run  afttfr  the  switch  was  thrown  I  sus- 
pected the  nature  of  the  trouble,  and  turned 
my  attention  to  the  cooling  system.     The 
radiator  was  cold,  and  on  looking  under  the 
car  I  saw  a  large  stream  of  water  issuing 
from  the  feed  pipe  of  the  engine.     After 
passing  my  hand  along  the  side  of  the  pipe 
I  felt  a  fissure  about  Ij4  inches  long.     It 
looked  like  a  desperate  case  at  first;  but  I 
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dressed  the  injured  member  with  some  rub- 
ber adhesive  strips,  a  liberal  supply  of  which 
a  doctor  who  practices  surgery  has  always 
with  him,  and  succeeded  in  making  the 
break  almost  water  tight 

DAMAGING  EFFECT  OF  FROZEN  ROADS. 

On  another  occasion  riding  over  rough, 
frozen  roads  opened  a  joint  in  the  radiator 
at  the  line  of  union  with  the  feed  pipe,  and 
the  whole  water  supply  was  speedily  ex- 
hausted; but  I  ran  the  car  slowly,  and  the 
engine  did  not  heat  much.  So  I  find  that 
after  all  a  water  cooled  car  can  be  run  in 
an  emergency  in  cold  weather  without 
water,  and  without  much  danger  of  over- 
heating. As  one's  expe»ience  grows  these 
minor  difficulties  are  of  less  frequent  oc- 
currence, and  the  lessons  learned  arc  useful 
in  enabling  one  to  guard  against  them  in 
the  future.  Running  a  car  over  rough,  fro- 
zen roads  is  not  entirely  devoid  of  injurious 
eflfects  on  the  machine,  and  the  tires  espe- 
cially are  liable  to  suflFer  from  such  treat- 
ment; but  by  careful  running  and  selecting 
the  best  and  smoothest  part  of  the  road 
these  damaging  eflfects  may  be  greatly  miti- 
gated. Aside  from  the  frequent  loosening 
of  the  nuts  and  bolts,  and  the  consequent 
resort  to  the  wrench,  I  cannot  see  any  signs 
of  serious  injury  to  the  mechanism  of  my 
car;  but  it  requires  frequent  cleaning  and 
adjustment  in  order  to  keep  it  in  the  pink 
of  condition.  The  experience  gained  along 
these  lines  proves  to  me  the  wisdom  of 
using  a  large,  strong  car  in  order  to  get  the 
best  and  longest  service,  as  I  feel  quite  sure 
that  this  winter's  service  would  have 
wrecked  the  runabout  that  I  formerly 
owned. 

MUD  PROTECTION  AND  LUBRICATION. 

I  am  convinced  that  the  removal  of  mud 
and  dirt  from  the  body  and  gears  at  the 
end  of  each  day's  run  amply  pays  for  the 
time  and  trouble,  and  as  a  labor  and  money 
saving  device  the  canvas  cover  that  I  had 
made  to  protect  the  works  and  chain  has 
proven  its  worth  many  times  over.  I  have 
been  using  the  present  chain  for  the  last 
six  months,  and  it  shows  very  little  wear, 
while  the  life  of  the  chain  on  the  car  first 
owned  was  about  three  months.  I  am  par- 
tial to  the  use  of  graphite  on  the  chain,  and 
have  found  that  the  best  chain  lubricant 
consists  of  a  mixture  of  graphite  and  en- 
gine oil  of  the  proper  consistency  to  work 
nicely,  and  as  a  result  of  this  treatment  the 
chain  is  always  bright  and  clean  and  never 
runs  dry.  It  is  also  surprising  how  much 
less  noise  a  chain  will  make  when  it  is  lu- 
bricated properly.  I  do  not  attempt  to  econ- 
omize in  the  use  of  oil  during  cold  weather, 
and  use  it  more  freely  than  in  summer.  I 
do  not  use  any  diluent  with  it,  but  keep 
the  can  in  the  cellar  near  the  furnace  where 
it  will  remain  in  a  liquid  condition,  and 
then,  by  having  it  put  in  the  machine  in  the 
morning  before  the  time  for  going  out,  I 
am  sure  of  having  the  engine  receive  suffi- 
cient oil  at  the  start,  and  after  the  ma- 
chinery is  limbered  up  the  heat  keeps  the 
oil  at  the  proper  consistency  to  flow  freely. 
The  free  nse  of  oil  saves  bearings  and  pre- 
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vents  scored  cylinders,  and  attention  to  the 
details  here  enumerated  will  keep  the  car 
out  of  the  repair  shop.  Of  course,  these 
things  mean  time  and  trouble;  but  the  doc- 
tor's car  must  be  in  condition  to  be  de- 
pended on  at  all  times,  and  eternal  vigi- 
lance here  is  the  price  of  safety. 

STALLED  IN   A  QUAGMIRE. 

The  consumption  of  gasoUne  is  for  ob- 
vious reasons  greater  in  cold  weather  than 
in  summer.  When  the  roads  begin  to  thaw 
after  a  cold  spell  and  get  soft  and  sticky, 
there  is  no  danger  of  exceeding  the  speed 
limits.  When  the  car  is  in  motion  every- 
thing seems  under  a  strain  and  the  move- 
ment is  dull  and  sluggish,  and  riding  under 
such  conditions  is  exceedingly  unpleasant 
Great  care  is  necessary  under  such  circum- 
stances to  avoid  getting  stuck,  and  here  it 
is  that  the  need  for  greater  power  is  keenly 
felt  Only  one  such  unpleasant  experience, 
however,  has  fallen  to  my  lot  One  morn- 
ing in  January,  when  the  roads  were  soft  af- 
ter a  thaw,  I  was  making  a  call  at  a  farm- 
house that  lay  back  some  distance  from  the 
main  road.  The  approach  thereto  was  over 
a  narrow  road  with  a  com  field  on  one  side 
and  a  sweet  potato  patch  on  the  other. 
About  half  way  up  to  the  house,  in  a  sort  of 
basin  in  the  road,  was  a  puddle  of  mud  and 
water,  and  as  the  car  was  already  laboring 
hard  through  the  mud  I  was  afraid  to  ven- 
ture any  farther,  for  fear  of  getting  stuck, 
so  I  stopped  the  car  and  walked  the  re- 
mainder of  the  distance  to  the  house,  and 
this  is  where  I  made  a  mistake,  for  I  should 
have  known  that  soil  that  will  hold  water 
will  not  be  miry,  and  had  I  continued  on 
until  reaching  the  high  land  I  could  have 
turned  without  any  trouble  and  would  have 
avoided  the  unpleasant  experience  of  being 
towed  out  of  the  hole.  While  making  that 
call  my  mind  was  more  occupied  with  the 
thought  of  extricating  the  car  from  its  pre- 
dicament than  with  the  patient;  but  I  did 
not  have  any  feeling  of  doubt  about  its  re- 
maining quietly  where  I  left  it,  as  I  have 
often  felt  when  leaving  a  horse  standing, 
wondering  whether  it  would  be  there  when 
I  returned. 

After  taking  a  review  of  the  situation, 
the  road  not  being  more  than  7  or  8  feet 
wide,  there  was  nothing  to  do  but  to  make 
a  selection  of  the  sweet  potato  field  or  the 
corn  field. to  make  the  turn  in.  I  chose  the 
former,  and  the  car  had  no  sooner  left  the 
road  than  the  wheels  sank  nearly  to  the 
hubs  in  the  soft  mud.  I  spent  a  busy  half 
hour  trying  to  get  the  pesky  thing  out,  but 
to  no  eflFect  When  the  motor  was  started 
the  hind  wheels  revolved  idly;  that  is,  they 
did  when  the  clutch  did  not  slip,  and  then 
they  did  not  revolve  at  all,  but  the  engine 
kept  on  running  just  the  same,  and  the  car 
refused  to  budge.  I  attempted  to  jack  up 
the  car  sufficiently  to  get  a  board  under 
the  hind  wheels,  but  the  ground  was  too 
soft,  and  I  was  compelled  to  abandon  that 
scheme.  Notwithstanding  the  fact  that  the 
morning  was  tolerably  cold  and  frosty,  these 
exertions,  as  may  be  imagined,  stimulated 
an  activity  of  the  circulation  that  called  for 
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the  removal  of  overcoats,  and  finally  cast- 
ing pride  to  the  winds  I  was  compelled  to 
call  on  the  farmer  to  help  me  out  of  the 
plight.  He  was  sympathetic  enough  to  tell 
me  that  he  thought  I  was  a  long  time  in 
getting  turned  around,  but  if  he  had  known 
his  help  was  needed  he  would  have  hast- 
ened to  my  assistance  sooner;  but  I  am  sat- 
isfied that  he  was  enjoying  the  unwonted 
sight  from  his  point  of  vantage  behind  the 
barn.  His  team  easily  drew  the  car  around 
on  terra  firma,  and  there  was  no  further 
trouble,  but  I  resumed  my  journey  a  sadder 
but  wiser  man.  I  had  about  made  up  my 
mind  that  my  car  would  pull  out  of  any 
kind  of  a  hole,  but  this  experience  was  a 
jolt  to  my  pride,  and  the  awakening  was 
a  very  rude  one.  It  is  well  said  that  ill 
news  travels  fast,  and  it  was  many  days  ere 
I  heard  the  last  of  the  episode.  In  view  of 
the  costly  experience  that  some  have  had 
in  getting  towed  out  of  tight  places,  how- 
ever, mine  was  very  cheap,  as  a  "thank 
yon"  paid  the  bill,  and  since  that  time  I 
have  been  very  careful  how  I  travel  "by 
roads"  through  fields,  as  I  would  rather 
walk  a  quarter  mile  or  so  than  take  any 
more  such  chances.  That  was  my  first 
and  last  experience  with  actual  horse  pow- 
er as  applied  to  the  automobile,  and  in  that 
case  the  two  actual  horse  power  applied 
through  the  medium  of  a  hay  rope  to  the 
front  axle  proved  far  more  effectual  than 
the  18  rated  horse  power  of  the  motor  ap- 
plied to  the  rear  wheels.  That  the  term 
horse  power  is  certainly  a  very  flexible  one 
and  capable  of  a  wide  range  of  application, 
especially  in  the  catalogue  of  the  manufac- 
turer, goes  without  saying. 

INCREASES  PRACTICE. 

Not  only  has  the  car  proved  a  valuable 
acquisition  in  increasing  my  working  ca- 
pacity, but  it  enables  me  to  answer  emer- 
gency calls  with  dispatch,  and  gives  me  the 
opporttmity  of  increasing  my  field  of  prac- 
tice. Several  weeks  ago,  on  a  cold  night,  I 
was  summoned  to  a  case  of  confinement  at 
a  house  about  7  miles  away,  and  within 
one-half  hour  of  the  time  of  receiving  the 
message  I  was  at  the  bedside  of  the  patient. 
After  rendering  my  services  I  soon  made 
the  return  trip,  and  was  able  to  get  a  fairly 
good  night's  rest.  A  drive  of  that  length, 
even  with  a  good  horse,  would  have  con- 
sumed a  large  part  of  the  night. 

My  experience  with  horses  has  been  sim- 
ilar to  that  of  others,  no  doubt,  and  it  is. 
that  when  a  doctor  needs  one  every  one 
who  happens  to  have  one  to  sell  has  just 
what  he  wants,  and  it  is  just  no  trouble  at 
all  to  get  one  that  will  road  10  or  12  miles 
per  hour,  or  any  other  old  gait,  until  he 
owns  it,  and  then  he  will  soon  learn  that  a 
horse  that  will  road  8  miles  per  hour  and 
keep  it  up  is  an  exceptionally  good  one. 
The  only  one  I  ever  owned  that  would 
travel  10  miles  per  hour  is  one  that  I  now 
have,  the  one  that  consumes  gasoline  and 
that  travels  on  four  wheels. 

I  have  experienced  very  little  trouble 
with  the  ignition  system,  but  I  find  there  is 
a  great  difference  in  the  life  of  the  dry  cells. 


some  become  exhausted  in  a  short  time, 
while  others  will  last  for  months  and  give 
good  service.  I  use  each  set  alternately 
until  they  become  exhausted,  and  then  con- 
nect them  in  multiple  series,  and  it  is  sur- 
prising how  much  service  can  be  had  from 
cells  th^t  are  apparently  exhausted.  The 
frequent  stops  required  in  my  business  al- 
low the  cells  to  recuperate,  and  after  they 
become  useless  for  ignition  purposes  I  use 
them  to  furnish  current  for  my  office  illu- 
minating outfit.  I  have  already  found  it  a 
useful  expedient  to  jack  up  the  car  at  night 
and  rest  it  on  trestles,  thus  relieving  the 
tires  of  the  dead  weight  over  night,  as  it 
will  result  in  a  saving  of  tires  and  lengthen 
their  period  of  usefulness.  The  tires  used 
at  present  are  apparently  in  good  condition 
after  a  hard  winter's  use,  and  they  seem  to 
be  in  condition  for  another  half  year's  use. 
We  have  had  one  or  two  snowfalls 
during  the  winter,  and  I  find  it  a  very 
uncomfortable  and  hazardous  proceeding  to 
drive  a  car  during  a  snow  storm.  The 
glass  front  soon  becomes  encrusted  with 
snow  and  sleet,  thereby  cutting  off  the  view 
and  making  it  necessary  to  look  out  the 
side  of  the  car  in  order  to  see  the  road 
ahead,  and  one  feels  far  from  comfortable 
to  be  shut  up  in  a  car  under  such  condi- 
tions. With  curtains  on  and  only  a  mod- 
erately thick  lap  robe,  one  can  ride  com- 
fortably"  warm  in  extremely  cold  weather. 
In  the  teeth  of  a  stiff  wind  the  curtains  are 
a  very  heavy  drag,  and  my  car  will  not 
make  very  rapid  progress  under  such  cir- 
cumstances. 

-      MOTOR  STARTING  WITHOUT  A  CRANK. 

I  had  some  little  difficulty  in  starting 
the  motor  in  extremely  cold  weather,  but  a 
teaspoonful  of  gasoline  poured  in  each  cyl- 
inder, followed  by  one  or  two  brisk  turns  of 
the  crank,  was  generally  productive  of  re- 
sults, and  after  once  getting  the  engine 
warmed  up  there  was  no  further  trouble  in 
that  direction.  Necessity  is  the  mother  of 
invention,  and  one  does  not  have  to  operate 
a  car  long  to  realize  the  truth  of  this  say- 
ing, and  to  acquire  the  habit  of  relying  on 
his  own  resources.  This  is  exemplified  by 
the  following  experience  that  I  had  recently. 
One  day  after  making  a  call  I  reached  in 
the  bottom  of  the  car  for  my  starting  crank, 
^nd  to  my  consternation  found  that  impor- 
tant part  of  my  outfit  missing.  It  looked  as 
if  I  was  "up  against  it  good  and  hard."  I 
first  tried  to  make  the  crank  from  a  corn 
sheller  do  duty  as  a  starting  crank,  and 
failing  in  this  1  next  pressed  a  monkey 
wrench  in  service,  but  such  treatment  fail- 
ing to  produce  the  desired  results  I  hap- 
pened to  think  of  the  expedient  of  raising 
the  hind  axle,  throwing  the  clutch  in  gear 
and  turning  the  wheels.  I  was  thus  able  to 
turn  the  flywheel  over  and  succeeded  in 
starting  the  engine  without  any  further 
trouble.  I  retraced  my  journey  and  never 
before  had  such  a  difficult  search  for  a 
"crank." 

I  am  satisfied  that  automobiling,  whether 
for  business  or  pleasure,  constitutes  one  of 
the  healthiest  recreations,  and  I  further  be- 


lieve that  as  a  treatment  or  preventive 
against  tuberculosis  it  is  fully  as  efficadom 
as  any  plan  of  open  air  treatment  now  ad- 
vocated or  practiced.  Sailing  through  the 
air  on  a  crisp  wintr>'  day  and  saturating  the 
lungs  with  life  giving  oxygen  is  just  about 
as  invigorating  and  conducive  to  health  as 
anything  can  well  be,  and  I  am  sorry  that 
the  expense  of  purchasing  a  car  prevents 
its  use  by  so  many  people  who  could  be 
so  much  benefited  physically. 

PERIODICALLY    INSPECTED. 

I  notice  that  many  of  your  correspond- 
ents care  for  their  own  cars,  but  my  time 
is  so  thoroughly  occupied  by  professional 
duties  that,  as  much  as  I  enjoy  tinkering 
with  the  machinery,  I  do  not  have  the  op- 
portunity for  looking  after  the  detail  work 
of  caring  for  it,  and  consequently  entrust 
that  part  to  my  hired  man,  and,  in  addition, 
I  have  a  practical  mechanic  to  inspect  it  pe- 
riodically, to  see  that  all  necessary  adjust- 
ments are  made,  and,  in  fact,  endeavor  to 
prevent  the  possibility  of  trouble  rather 
than  wait  for  it.  To  such  care  I  attribute 
my  freedom  from  trouble.  During  the  last 
six  months  I  have  not  been  delayed  on  the 
road,  and  have  not  had  any  mechanical 
difficulty  whatever.  My  expense  account 
has  run  about  as  follows:  Beginning  Octo- 
ber 5,  gasoline  at  a  price  ranging  from  10J3 
to  12  cents  per  gallon,  $19.40;  lubricating 
oil,  $7.60;  heavy  grease  for  main  engine 
bearings,  $1.25;  cotton  waste  (a  ver>*  es- 
sentijil  article),  75  cents;  repairs,  consist- 
ing of  a  leather  facing  for  the  reverse  clutch 
band,  $4.25.  I  do  not  enumerate  the 
amount  paid  the  mechanic  for  his  service 
in  looking  over  the  car,  as  this  work  could 
be  done  by  my  own  driver,  blit  I  prefer  to 
have  this  work  done  by  a  skilled  hand,  and 
the  amount  so  spent  is  a  very  unimportant 
item  in  the  expense  account.  At  this  time  I 
am  unable  to  make  even  an  approximate 
schedule  of  the  tire  expense. 

CONCLUSIONS. 

In  view  of  the  daily  experience  of  physi- 
cians from  all  over  the  country,  there  can 
be  no  further  doubt  of  the  superiority  of 
the  automobile  over  the  horse  as  a  means 
of  transportation  for  the  doctor,  and  while 
realizing  the  fact  that  there  is  no  ideal 
physician's  car  on  the  market,  yet  there 
are  lots  of  cars  that  will  do  the  doctors 
work  and  give  satisfactory  service.  In 
summing  up  my  conclusions  concerning 
this  matter  I  am  more  firmly  convinced  of 
the  necessity  for  using  a  large  and  powerful 
car  for  hard  and  continued  ser\'ice  in  a 
country  practice.  I  know  of  other  doctors 
in  this  vicinity  who  have  been  using  smaller 
cars  for  their  work,  but  none  of  them  have 
used  them  to  the  exclusion  of  the  horse 
as  I  have,  and  they  have  all  had  troubles  of 
various  kinds  that  I  have  been  free  from. 
I  know  that  in  the  matter  of  tire  expense 
the  smaller  car  has  the  advantage,  but  for 
standing  the  strain  of  running  through  mud 
and  over  rough,  frozen  roads,  size  and 
strength  are  needed  to  resist  the  shocks 
that  such  usage  entails. 


April   25,    1906. 


THE  HORSELESS  AGE. 


603 


The  Small  Inventors'  Show. 

The  second  annual  "Small  Inventors'" 
Show  was  opened  in  Paris  on  March  31. 
This  show  is  arranged  for  new  inventions 
relating  to  "sports,"  the  authors  of  which 
have  not  sufficient  means  to  pay  for  a  stand 
in  the  great  annual  automobile  show.  In 
this  show,  which  was  held  in  the  building 
known  as  the  Great  Wheel,  spaces  as  small 
as  10  square  feet  in  area  could  be  ob- 
tained, and  no  stand  had  more  than  100 
square  feet  of  floor  surface.  The  exhibi- 
tion was  opened  by  representatives  of  the 
Minister  of  Commerce  and  of  the  chief  of 
police  of  Paris.  An  outdoor  track  was 
provided  for  demonstrating  cars. 

Among  the  exhibits  was  the  "protecteur 
Robert" — a  fender  for  automobiles  designed 
by  A.  Bam.  This  fender  consists  essen- 
tially of  two  parts.  The  lower  part  con- 
sists of  a  semi-circular  shield,  with  vertical 
rotary  bars,  and  is  designed  to  pu^h  any  ob- 
stacles in  the  path  of  the  car  out  of  the 
way.  The  upper  part  consists  of  two 
pneumatic  bumpers,  similar  in  appearance 
to  railroad  car  bumpers.  In  case  the  car 
strikes  an  obstruction  these  bumpers  com- 
press air,  and  immediately  stop  the  motor 
by  closing  the  throttle  and  applying  the 
brakes. 

Another,  probably  somewhat  more  prac- 
tical invention  exhiibted  was  a  side  lever 
starting  device  for  vehicle  motors.  The 
lever,  at  the  side  of  the  driver's  seat,  gives 
motion  to  a  screw  of  very  steep  pitch, 
which  meshes  with  a  nut  forming  the  inner 
part  of  a  roller  ratchet  clutch  of  the  "one- 
way" type.  This  clutch  is  connected  by  a 
chain  to   the   motor   shaft.     The   clutch   is 


BuRTART  Gasoline  Registering  Mechanism. 


claimed  to  render  back  kicks  of  the  motor 
in  starting  impossible.  The  strongest  fea- 
ture of  this  device  is  undoubtedly  its  simple 
operation,  as  all  that  is  required  is  to  move 
the  hand  lever  back  and  forth. 

A    new    tire    exhibited    consisted    of    an 
outer    shoe,   made   of   leather   and    rubber. 


gallons  or  litres  which  have  been  used 
since  a  certain  period.  Referring  to  the 
half-tone  and  sketch  herewith,  there  is  pro- 
vided within  the  tank  a  float  L,  which  al- 
ways follows  the  fluctuations  of  level  in  the 
tank.  This  float  moves  on  the  rod  P  in 
the  centre  of  the  tank  in   such   a  manner 


Gasoline  Tank,  With  Level  Gauge. 


and    entirely    filled 
pieces,    which    are 


with    cork   and   sponge 
cemented    together    by 
means  of  a  rubber  solution. 

Among  the  most  interesting  inventions 
shown  was  a  gasoline  tank  gauge  which  in- 
dicates at  any  moment  the  amount  of  gaso- 
line in  the  tank,  and  also  the  number  of 


Belt  Driven  Car  Without  Differential. 


that  any  inclination  of  the  tank  does  not 
affect  its  position.  The  tank  is  made  with 
pockets  at  top  and  bottom  so  that  the  range 
of  the  float  is  equal  to  the  height  of  the 
.tank.  The  float  is  connected  by  means  of 
an  arm  J  pivoted  at  O,  arm  Q,  pawl  E 
and  ratchet  S  to  the  index  hand  X.  The 
float  acts  on  the  pawl  and  ratchet  mechan- 
ism only  while  the  tank  is  being  filled,  so 
that  any  disturbing  effect  due  to  jolting  of 
the  vehicle  is  precluded.  The  tank  is  pro- 
vided with  a  cover  plate  A  turning  on  a 
shaft  B,  which  at  its  lower  end  carries  an 
eccentric  C  bearing  against  an  upwardly 
extending  arm  D  of  the  pawl  E.  This 
mechanism  is  so  arranged  that  when  the 
cover  of  the  tank  is  open,  the  pawl  E  is 
allowed  to  engage  with  the  ratchet  wheel 
S,  and  when  the  tank  is  filled  the  rising  of 
the  float  advances  the  ratchet  wheel  S  and 
the  indicator  hand  X  connected  thereto. 
When,  after  filling  the  tank,  the  cover 
plate  is  closed,  the  eccentric  C  moves  pawl 
E  out  of  engagement  with  the  ratchet 
wheel  S,  and  the  motion  of  the  float  has  no 
effect  on  the  registering  mechanism.  As 
shown  by  the  photo,  there  are  two  scales, 
one  registering  litres  and  the  other  centi- 
litres. The  device  serves  to  an  extent  as 
an  odometer,  and  shows  whether  the  car 
has  been  used  without  the  consent  of  the 
owner. 

Among    the   vehicles    exhibited    was    the 
Hugot  voiturette,  which   represents   an   at- 
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tempt  to  provide  a  simple  and  cheap  vehi- 
cle conforming  fully  to  the  requirements 
of  the  French  Government.  The  mofive 
power  is  furnished  by  6  horse  power  single 
cylinder  De  Dion  motor  under  a  bonnet  in 
front,  the  shaft  of  which  carries  a  pulley 
5.6  inches  in  diameter  by  6.4  inches  wide. 
The  power  is  transmitted  by  a  belt  to  a 
double  concentric  countershaft  on  which 
there  are  three  pulleys,  12.8  inches  in  diam- 
eter by  2  inches  wide  each.  The  central 
pulley  is  loose,  while  each  of  the  two  outer 
pulleys  is  fast  upon  one  of  the  counter- 
shafts. The  countershafts  carry  at  their 
outer  ends  sprocket  pinions  of  eight  and 
sixteen  teeth  respectively,  from  which  the 
power  is  transmitted  to  the  rear  wheels  by 
chains.  The  drive  is,  therefore,  by  one 
wheel  only,  and  the  differential  gear  is 
eliminated. 


Automobiles  in  East  India. 

Bombay  is  the  motoring  centre  of  India, 
not  Calcutta,  for  in  the  latter  the  streets 
are  too  narrow.  Moreover,  stringent  regu- 
lations are  enforced,  the  speed  being  rigor- 
ously restricted  to  10  miles  per  hour.  There 
is  no  speed  limit  elsewhere  in  India.  May, 
June  and  July  being  the  hot  months,  the 
general  exodus  takes  place  from  Bombay  to 
the  mountains.  The  journey  is  made  via 
Poona,  and  thence  generally  to  Mahablesh- 
war.  In  the  ordinary  course,  after  chang- 
ing at  Poona,  there  is  a  very  slow  40  mile 
journey  on  an  old  narrow  gauge  line,  fol- 
lowed by  a  tedious  and  unpleasant  28  mile 
drive  in  a  two  wheeled  two  horse  drawn 
tonga,  the  district  being  so  hilly  that  the 
horses  have  to  be  changed  every  four  miles. 

By  the  motor  service  which  is  to  start 
this  month  a  saving  of  over  six  hours  will 
be  made  on  the  journey  from  Poona,  and 
in  the  74  mile  trip  the  vehicles  will  have 
climbed  7,000  feet  The  Beaufort  wagon- 
ettes, of  which  thirteen  are  to  be  used  in 
this  service,  are  of  German  construction 
throughout,  and  have  four  cylinder  engines 
of  18-22  horse  power.  The  bodies  are 
painted  scarlet,  and  upholstered  in  leather 
of  the  same  color,  seating  accommodation 
being  provided  for  eleven  persons.  Light 
luggage  can  be  carried  on  the  canopied  tops, 
but  for  heavy  luggage  five  Beaufort  lorries 
are  to  be  provided. 


Trade  Versus  Clubs  in  England. 

Quite  a  number  of  the  automobile  organ- 
izations in  England  held  meetings  at  the  re- 
cent Agricultural  Hall  Automobile  Show, 
one  of  the  shows  not  recognized  by  the  lead- 
ing trade  organization.  Whpn  these  meetings 
were  announced  the  Society  of  Motor  Man- 
ufacturers and  Trades  issued  a  circular  let- 
ter to  all  the  bodies  concerned,  urging  them 
emphatically  to  give  official  support  only  to 
their  (the  society's)  show  at  Olympia.  This 
letter  has  resulted  in  a  reply  from  the  man- 
agement of  the  Agricultural  Hall  Show, 
headed  "Intimidation  of  Motorists,"  in 
which  the  action  of  the  society  is  strongly 
criticised.  To  explain  the  present  situa- 
tion it  may  be  stated  that  with  a  view  to 


securing  official  attention  the  society  in  Feb- 
ruary, 1904,  invited  the  Ladies'  Automobile 
Club  to  its  Crystal  Palace  Show  on  one 
special  day,  and  at  one  or  both  of  the  two 
Olympia  shows  repeated  the  invitation,  and 
also  gave  valuable  facilities  to  the  Motor 
Union,  the  Automobile  Club,  the  Motor 
Boat  Club,  the  Automobile  Association  and 
other  motoring  bodies.  The  practice  of  ob- 
taining support  for  a  show  by  inviting  offi- 
cial bodies  to  meet  at  it  foimd  favor  in. the 
sight  of  the  organizers  of  the  Agricultural 
Hall  Exhibition,  and,  in  consequence,  in  ad- 
dition to  the  Ladies'  Automobile  Qub,  the 
Motor  Union,  the  Automobile  Association, 
the  Motor  Van  and  Wagon  Users'  Associa- 
tion, the  Automobile  Mutual  Protection 
Association  and  the  British  Motor  Boat 
Club  met  at  the  Agricultural  Hall. 


New  Metliod  of  Determining  Heat 
Value  of  Liquid  Fuels. 

In  a  paper  recently  read  before  the  Bir- 
mingham section  of  the  Society  of  Chem- 
ical Industry  W,  Rosenhaim  described 
a  method  of  determining  the  calorific  values 
of  volatile  liquids,  such  as  gasoline,  by  ab- 
sorbing them  in  a  pellet  of  celullose,  then 
wrapping  the  pellet  in  tinfoil,  anc^  finally 
burning  the  whole  in  a  current  of  oxygen. 
The  wrapping  of  the  pellet  in  tinfoil  is 
necessary  to  prevent  evaporation  of  the 
liquid  between  the  operation  of  weighing 
it  and  that  of  its  combustion  in  the  calori- 
meter. Unless  this  precaution  is  taken  a 
pellet  soaked  in  gasoline  will  lose  19  per 
cent  of  its  weight  in  five  minutes  and  40 
per  cent,  in  a  quarter  of  an  hour,  while 
when  wrapped  as  stated  the  corresponding 
figures  are  0.7  per  cent  and  1.3  per  cent 
respectively.  In  deducing  the  calorific  value 
of  the  gasoline  after  combustion  allowance 
is,  of  course,  made  for  the  calorific  values 
of  the  cellulose  and  tinfoil.  Two  deter- 
minations of  the  calorific  value  of  gasoline 
made  in  this  way  gave  0.9970  and  0.9950 
calories  per  gramme,  equivalent  to  about 
17,950  B.  Th.  U.  per  pound,  while  a  cor- 
responding experiment  on  methylated  alco- 
hol gave  its  calorific  value  as  11,190  B.  Th. 
U.  per  pound. 


Italian  Automobile  Services. 

During  the  year  1905  twenty-two  compa- 
nies were  formed  in  Italy  to  trade  in  or 
manufacture  automobiles,  with  a  total  cap- 
ital of  over  $5,500,000.  Further  projects 
are  the  installation  of  a  piJblic  service  of 
forty  automobiles  for  the  city  of  Milan,  the 
concession  for  the  same  having  been 
granted  to  the  "Societe  Italienne  pour  En- 
trepris  et  Transports  Automobiles."  The 
town  of  Belluno  is  to  be  provided  with  a 
service  by  the  same  company,  and  other 
districts  of  Romagno,  Venice  and  Emilia 
are  expected  to  follow  suit  The  Provin- 
cial Council  of  Mantua  is  considering  the 
installation  of  an  automobile  service  on  the 
six  railways  of  the  province.  The  Com- 
munal Council  of  Ivrea  (Piedmont)  has 
approved  the  project  for  a  motor  car 
service  between  that  town  and  Biella.    The 


Communal  Council  of  Govona  has  lakes 
the  initiative  in  the  formation  of  a  s>'nds- 
cate  between  the  neighborng  communes  for 
a  service  for  passengers  and  goods.  The 
municipality  of  Turin  is  experimenting 
with  automatic  sprinklers.  The  Provin- 
cial Council  at  Caserta  has  granted  the  con- 
cession to  a  local  company  for  a  motor 
omnibus  service  in  the  district  In  Sar- 
dinia the  Government  has  subsidized  a 
motor  car  service  between  Palan,  Tcmpio 
and  Sassari. 


Foreign  Notes. 

The  London  General  Omnibus  Company 
on  March  i  announced  that  within  three 
years  from  date  its  entire  equipment  would 
be  changed,  to  motor  propulsion. 

A  motor  cab  service  will  be  inaugurat- 
ed in  Nuremberg,  Germany,  early  in  May 
by  a  recently  incorporated  company. 
The  beginning  of  the  service  is  prac- 
tically coincident  with  the  opening  of  a 
general  exhibition  which  lasts  *  till  Octo- 
ber. 

The  Society  of  Motor  Manufacturers 
and  Traders  held  their  annual  meeting 
at  Maxwell  House,  Arundel  street,  Lon- 
don, on  March  30.  Sidney  Straker  was 
re-elected  (for  the  second  time)  presi- 
dent of  the  society.  S.  F.  Edge  and  E 
M.  C.  Instone  were  nominated  vice  presi- 
dents. 

According  to  reports  from  abroad,  a 
new  stock  company  has  been  organized 
in  Vienna  by  interests  associated  with 
the  Daimler  Motoren  Gesellschaft  of 
Unterturkheim,  to  manufacture  electric 
vehicles  on  the  Lohner-Porschc  system 
on  a  large  scale,  chiefly  for  export  pur- 
poses. 

The  Technical  Institute  in  Aschaffen- 
berg,  Germany,  which  already  comprises 
a  school  for  chauffeurs,  has  decided  to 
shortly  add  a  department  for  automobile 
body  construction.  The  object  is  to 
familiarize  practical  carriage  trade  work- 
men with  the  requirements  in  automo- 
bile body  construction. 

The  Association  of  German  Bicycle 
and  Automobile  Dealers  has  issued  a  cir- 
cular letter  to  its  members  asking  for 
suggestions  as  to  how  the  existing  evil 
of  paying  commissions  to  professional 
chauffeurs  in  connection  with  the  pur- 
chase of  tires  can  best  be  remedied.  It 
is  claimed  to  be  almost  impossible  to 
sell  a  set  of  tires  to  an  owner  without 
paying  his  chauffeur  a  substantial  tip. 

The  German  Automobile  Association 
has  addressed  a  petition  to  the  Reichs- 
tag praying  for  discontinuance  of  the 
discussion  on  the  molorists'  liability 
bill  on  the  ground  that  it  would  be  ad- 
visable to  await  the  results  of  the  re- 
cently inaugurated  automobile  accident 
statistics  compilation.  It  is  alsq  urged 
that  statistics  should  be  gathered  regar4- 
ing  accidents  due  to  all  forms  of  street 
traffic,  instead  of  those  due  to  automo- 
biles alone. 


April    35,    1906. 


THE   HORSELESS   AGE. 


60s 


A   Home  Made  Concrete  Garage. 

Iditor  HoBSELESs  Age: 

With  regard  to  the  15x15  foot  cement 
arage  mentioned  in  my  iirticle  in  the  Doc- 
ors'  Number,  I  would  explain  that,  the 
on  tractor's  price  being  too  high  for  me,  I 
oncluded  to  hire  men  and  build  the  garage 
lyself-  I  accomplished  the  task  in  eight 
lays,  with  two  laborers,  a  carpenter  and  a 
cment  worker,  and  a  teamster  for  cxcavat- 
ng  and  hauling  sand. 

It  took  me  a  day  to  find  out  that  my 
rcsencc  was  continually  necessary  if  I  ex- 
ectcd  a  da/s  Work.  My  carpenter  seemed 
D  delight  in  going  about  every  hour  a  dis- 
ance  of  one-quarter  of  a  mile  for  a  drink 
f  water,  instead  of  using  the  hydrant  near- 
ly. This  practice  I  put  a  stop  to  by  plac- 
ag  a  pail  of  ice  water  within  easy  reach. 

The  building  being  on  the  side  of  a  hill, 
t  became  necessary  to  make  an  excavation, 
nd  to  save  time  the  team  which  carried 
way  the  dirt  returned  with  a  load  of  sand 
rom  the  bed  of  a  nearby  creek.  For  a 
oundation  for  the  walls  a  trench  18  inches 
kep  and  14  inches  wide  was  dug  and  filled 
(rith  grouting,  consisting  of  brick  bats  and 
tones  of  like  size.  The  walls  are  7  inches 
hick  to  a  height  of  4  feet,  and  the  rest  (4J4 
eet)  is  6  inches  thick.  If  there  was  no 
•ressure  against  the  walls  from  the  em- 
bankment I  believe  that  5  inches  would  be 
uflSciently  thick.  I  consider  that  Portland 
ement  and  clean  sand  are  necessary  to  ef- 
ect  a  good  job.  In  this  connection  my  ex- 
wricnce  taught  me  that  dealers  are  not  al- 
ways reliable,  and  I  should  have  been  fur- 
lished  second  or  third  grade  cement  but  for 
ht  knowledge  of  my  workmen.  At  the 
umber  yard  I  obtained  enough  lumber,  i 
nch  thick  and  the  proper  length,  with  2x4 
wantlings  for  braces,  to  make  a  form  3  feet 
n  height  The  total  height  of  the  walls  i.3 
)54  feet  A  height  of  3  feet  was  formed  at 
I  time,  and  this  required  forty-eight  hours  . 
to  set  and  dry,  after  which  an  additional 
beight  of  3  feet  could  be  put  on.  When  the 
iralls  were  up  all  the  lumber  was  piled  up 
carefully  to  dry,  a  heavy  oak  plank  being 
Laid  on  to  prevent  their  warping.  The  roof 
«ras  covered  with  galvanized  iron  and  prop- 
trly  painted.  For  making  the  roof  I  used 
the  2x4  scantlings,  spiking  them  together 
to  make  them  long  enough.  These  were 
covered  with  the  boards  used  in  erecting 
the  walls,  so  that  I  saved  the  lumber  and 
still  had  an  excellent  roof.  The  roof  1  as  a 
fall  of  10  inches  from  the  front  to  the  back. 

The  floor  was  made  of  old  brick  topped 
off  with  cement  It  was  made  with  a  de- 
pression in  the  middle  for  hydrant  water, 
and  with  a  fall  of  i  inch  from  the  back  to 
the  front  for  the  wash  water  to  flow  out 
But  this  little  slant  came  near  bringing  me 
to  grief  a  short  time  ago.    Having  failed  to 


retard  the  spark  and  set  the  brakes  before 
cranking,  my  car  as  soon  as  the  motor  was 
started  was  making  rapidly  for  the  wall  of 
my  neighbor's  brick  house  on  the  opposite 
side  of  the  street.  A  quick  reach  for  the 
switch  avoided  a  collision,  however. 

The  house  is  made  with  one  small  door 
on  the  north  and  windows  on  the  south  and 
west  respectively.  These  windows  contain 
three  12x14  inch  panes  of  glass  each.  For 
the  entrance  I  used  large  bam  doors  the 
full  width  of  the  house.  They  are  hinged 
to  swing  inward,  and  each  door  also  folds 
upon  itself,  which  I  find  a  great  conven- 
ience, as  I  have  no  trouble  from  snow  out- 
side, and  am  also  able  to  utilize  all  the 
space  inside.  Such  a  door  is  also  cheaper 
than  a  sliding  door.  Considering  the 
warmth  in  winter,  the  coolness  in  summer, 
and  the  convenience  of  the  house  being 
right  at  my  back  door,  I  think  I  have  an 
ideal  garage,  and  it  was  pronounced  such  by 
an  expert  from  the  Cadillac  factory. 

William  M.  Baldwin. 


Route  to  Asheville,  N.  C. 

Editor  Horseless  Age: 

Regarding  the  route  to  Asheville,  N.  C, 
wanted  by  Mr.  Linkroum,  will  say  (being 
at  the  Asheville  end),  that  the  trip  can  be 
made,  but  it  is  not  a  trip  that  you  can 
make  in  a  record  breaking  time,  as  the 
roads  after  you  leave  Staunton  or  Lexing- 
ton, Va.,  will  all  be  clay  roads,  and  in  only 
fair  shape,  and  the  nearer  you  get  to  Ashe- 
ville, until  you  cross  the  mountain,  the 
rougher  the  roads  get  to  be,  being  less 
thickly  settled. 

We  have  a  young  man  with  us  in  Ashe- 
ville who  made  the  trip  in  a  two  cylinder 
car.  He  made  the  trip  for  pleasure  and  in 
search  of  health,  and  made  the  entire  trip 
from  Paterson,  N.  J.,  to  within  45  miles 
of  Asheville  without  mishap,  but  there  he 
had  some  mechanical  trouble,  and,  being 
unable  to  repair  it,  shipped  the  car  to 
Asheville.  He  was  practically  a  novice 
when  he  started  on  the  trip,  so  the  roads 
could  be  covered  easier  by  an  experienced 
driver.  But  the  machine,  and  especially 
the  tires,  would  show  considerable  wear 
and  tear  by  the  time  he  reached  here.  Mr. 
McConnell,  the  young  man  who  made  the 
trip,  is  temporarily  out  of  the  city,  but 
upon  his  return  we  will  see  if  we  can  get 
him  to  write  up  his  trip.     E.  C.  Sawyer. 


Editor  Horseless  Age: 

I  have  read  with  some  interest  your  arti- 
cle about  the  route  to  Asheville,  N.  C,  and 
beg  to  submit  herewith  a  few  facts  that 
will  prove  interesting  to  all  who  come  this 
way. 

From  Baltimore  to  Frederick,  Md.,  are 
fairly  good  pikes.  The  best  one  is  the 
old  Government  Pike.  After  reaching 
Frederick  very  fine  pikes  lead  to  Hagers- 
town.  Or  a  magnificent  pike  will  bring 
you  to  Jefferson,  W.  Va.,  then  to  Harper's 
Ferry  over  a  dirt  road,  very  hilly  in  parts, 
but    any   car   can    take    the    grades.     From 


Harper's  Ferry  to  Charlestown  is  a  fine 
pike.  From  Charlestown  to  Berryville, 
Va.,  and  thence  to  Winchester,  Va.,  will  be 
found  as  fine  roads  as  one  would  care  to 
ride  over.  From  Winchester  to  Staunton 
is  the  celebrated  Valley  Pike,  good  at  all 
times.  At  Staunton  you  meet  the  dirt 
roads  again — good  in  dry  weather,  the  op- 
posite in  rainy. 

Another  very  fine  route  is  from  Fred- 
erick to  Hagerstown  (splendid  pike  all 
the  way),  Hagerstown  to  Martinsburg, 
thence  to  Winchester.  This  pike  is  very 
fine  and  I  am  sure  will  please  any  man 
who  takes  the  trip. 

The  run  from  Jefferson  over  to  Harper's 
Ferry  presents  very  fine  scenery,  but  in  and 
around  Harper's  Ferry  it  is  hard  to  sur- 
pass. No  finer  pike  is  found  than  the  one 
from  Berryville,  Va.,  to  Winchester.  At 
this  season  the  old  Valley  Pike  is  in  splen- 
did shape.  New  metal  will  go  on  the  road 
from  this  time  until  about  the  middle  of 
the  summer.  Then  for  a  few  weeks  or 
months  it  is  good  in  short  patches.  The 
new  rock  is  very  hard  on  tires.  Yet  I 
have  gone  over  the  road  many  times,  and 
one  can  alwajs  find  a  narrow  strip  on  the 
edge  if  he  will  use  care. 

The  trip  from  Winchester  to  Staunton 
cannot  be  surpassed  in  this  country.  The 
section  is  the  most  charming  every  mile 
of  the  way,  and  especially  so  at  this  sea- 
son of  the  year.  C.  B.  Richardson. 


"Running  in*'  Refitted  Bearings. 

Editor  Horseless  Age: 

Having  read  the  very  able  article  on 
"Spring  Overhauling"  in  your  issue  of 
April  4,  I  would  like  to  make  a  small  criti- 
cism of  one  of  the  suggestions  offered  by 
Mr.  Clough.  In  that  part  of  the  article 
treating  of  the  renewing  of  bearings,  the 
directions  given  say  that  when  bearings 
are  renewed  or  rebabbitted  they  should  be 
given  their  initial  test  by  having  the  en- 
gine run  from  an  outside  source  until  all 
tendency  to  heat  is  past.  This  method  of 
bringing  bearings  to  a  "bearing"  has  not, 
in  my  experience,  proven  to  be  practically 
successful,  for  the  reason  that  there  is  in 
that  case  no  pressure  on  the  moving  parts, 
and  therefore  not  enough  friction  is  gen- 
erated to  show  whether  the  bearing  is  right 
or  not 

I  have  handled  gasoline  motors  and 
steam  engines,  and  have  had  expert  charge 
of  breaking  in  new  engines  where  the  pres- 
sure exerted  under  full  power  ran  as  high 
as  45  or  50  tons  [? — Ed.]  to  the  square 
inch  of  projected  area  of  crank  pin  brasses, 
and  have  known  several  instances  where 
new  or  newly  fitted  bearings  running  with- 
out load  developed  no  heat,  but  the  addi- 
tion of  load  produced  a  bad  case  of  heat- 
ing in  a  very  short  time.  A  collar  bound 
brass,  a  brass  with  too  much  bearing,  or 
a  connecting  rod  or  crank  shaft  out  of  line 
will  invariably  heat  under  load,  but  may 
not  wVven  rvmning  light. 

\  V\ad  occa«^ion  some  time  since  to  have 
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crank  shaft  bearings  and  connecting  rod 
brasses  overhauled  and  refitted  on  a  two 
cylinder  opposed  engine,  and  when  the  re- 
pair shop  hill  was  rendered  found  that  I 
had  to  pay  for  running  the  bearings  five 
hours  in  a  lathe  for  the  purpose  of  getting 
them  down  to  where  they  would  run  cool. 
The  engine  was  mounted  in  the  car  and 
started,  and  inside  of  ten  minutes  it  was 
necessary  to  shut  down  on  account  of  hot 
bearings,  although  the  engine  had  not  been 
run  at  an  excessively  high  rate  of  speed 
nor  had  the  car  moved  one  foot.  In  fact, 
the  heating  was  so  bad  that  the  bearings 
had  all  to  be  eased  off  before  I  dared  to 
put  the  car  on  the  street.  Within  two 
weeks  after  this  it  became  necessary  to 
renew  a  crank  shaft  in  a  similar  engine, 
and  this  time  I  went  to  the  shop  and  saw 
to  the  fitting  of  the  bearings  myself,  and 
when  the  crank  shaft  was  put  in  I  re- 
fused to  allow  it  to  be  lathe-run,  but  put 
the  engine  in  the  car  and  ran  it  under 
moderate  load  and  at  low  speed  for  a 
couple  of  hours,  giving  it  plenty  of  oil. 
I  then  put  the  machine  into  active  service 
and  experienced  no  difficulty  whatever  with 
the  bearings.  To  sum  up,  one  or  two 
hours'  running  of  the  engine  under  its 
own  power  will  do  more  to  bring  brasses 
and  bushings  to  a  bearing  than  all  the 
"outside  source  running"  you  can  give,  as 
it  is  only  under  the  first  condition  that  the 
engine  will  be  subject  to  all  of  the  vary- 
ing strains  and  stresses  which  in  conjunc- 
tion with  improper  brass  fitting  tend  to 
produce   overheating. 

Frank  X.  Hanchett. 


Aluminum  Paint  Finish. 

Editor  Horseless  Age: 

I  have  a  car,  the  body  of  which  is  alu- 
minum, which  I  am  thinking  of  having  fin- 
ished in  aluminum.  Have  any  of  your  read- 
ers had  any  experience  with  this  finish,  and 
if  so  how  does  it  wear?  I  am  told  by 
some  that  in  time  it  turns  yellow,  but  am 
anxious  to  use  it,  as  it  does  not  show  dust 
and  mud.  What  color  would  be  suggested 
for  the  wheels?  A  discussion  of  this  sub- 
ject would,  I  am  sure,  prove  interesting  to 
many  of  your  readers.         James  Nixon. 


Automobile  Schools. 

Editor  Horseless  Ace: 

The  recent  timely  agitation  regarding  au- 
tomobile schools  in  the  newspapers  and  au- 
tomobile journals  brings  upon  us  the  neces- 
sity of  convincing  those  interested  that  we 
do  a  legitimate  business  and  make  every  ef- 
fort to  furnish  thorough  and  complete  in- 
struction. We  can  give  evidence  of  our  re- 
sponsibility whenever  asked. 

The  enclosed  questions,  selected  from  a 
list  of  135  similar  ones,  give  an  idea  of  the 
nature  of  the  matter  taken  up.  Every 
scholar  individually  performs  the  operations 
referred  to  in  the  questions  when  the 
answer   admits   of   such   demonstration ;    in 


other  cases  he  receives  full  explanations  by 
the  aid  of  the  apparatus. 

About  half  those  who  have  registered 
with  us  are  owners  of  automobiles,  and  in 
several  cases  have  used  their  own  machines 
in  connection  with  tlie  instruction.  We 
give  a  full  course  of  instruction,  or  answer 
any  of  the  questions  on  our  list,  as  may  be 
desired. 

Manhattan   Automobile  School, 
By  Forrest  R.  Jones. 

[The  questions  referred  to  are  of  a  prac- 
tical nature,  and  the  knowledge  necessary 
to  properly  answer  them  is  certainly  valua- 
ble in  the  operation  of  a  car. — Ed.] 


Explosion  Engine  Queries. 

Editor  Horseless  Age: 

I  have  a  four  cylinder  four  cycle  vertical 
gasoline  motor,  which  I  believe  develops  all 
the  horse  power  obtainable .  with  the  cylin- 
der dimensions.  However,  I  would  like  to 
raise  the  horse  power  if  possible  while  still 
preserving  a  good  design.  KincMy  answer 
the  following  questions:  Is  the  rtroke  pro- 
portional to  the  bore?  Is  the  lift  of  valve 
proportional  to  the  valve  area?  Is  the  area 
of  valve  proportional  to  the  area  of  the  pis- 
ton? Is  the  length  of  the  connecting  rod 
proportional  to  the  stroke?  Is  the  compres- 
sion raised  in  proportion  to  the  horse  pow- 
er? Also  what  is  the  difference,  aside  from 
appearance  and  distribution  of  weight,  be- 
tween the  methods  of  arranging  all  the 
valves  on  one  side  and  inlets  on  one  side 
and  exhaust  on  the  other?  G.  E.  G. 

[The  stroke  is  usually  from  one  to  one 
and  a  half  times  the  bore,  the  short  stroke 
giving  a  light  motor  and  the  lon^  stroke  a 
motor  of  greater  fuel  enconomy.  The  lift 
of  the  valve  is  usually  made  proportional  to 
the  diameter  of  the  valve.  The  area  of  the 
valve  is  proportional  to  the  area  of  the 
piston.  The  length  of  the  connecting  rod  is 
proportional  to  the  stroke,  but  depends  also 
on  the  bore.  The  compression  is  independ- 
ent of  the  size  of  the  motor.  When  all 
valves  are  arranged  on  one  side,  only  a 
single  cam  shaft  is  required,  and  only  a 
single  pair  of  cam  gears,  which  affords  sim- 
plicity of  construction.  In  general  the  com- 
pression chamber  surface  will  be  somewhat 
smaller  when  all  the  valves  are  arranged 
on  one  side,  and  the  fuel  efficiency  may 
therefore  be  expected  to  be  somewhat 
greater. — Ed.] 


Two   Cycle   Motor  Cycles. 

Editor  Horseless  Age: 

Replying  to  the  inquiry  printed  in  your 
issue  of  February  28,  on  page  353,  regard- 
ing motor  cycles  fitted  with  motors  operat- 
ing on  the  two  cycle  principle,  probably  the 
only  firm  in  Europe  making  such  machines 
is  a  German  concern  (Komet  Fahrrad- 
Werke  A.  G.,  Dresden).  The  original  type 
of  motor  cycle  of  this  firm  has  been  on  the 
market  for  several  years.  The  two  cycle 
motor    transmits    its    motion    cither    to    the 


front  wheel  by  friction  or  10  the  rear  wh«t 
by  a  belt,  according  to  the  model.  The 
transmission  to  the  front  wheel  by  friction 
permits  of  constructing  a  motor  cycle  wii.S 
lady's  frame.  Nevertheless,  the  1906  modd 
of  this  firm  is  fitted  with  a  more  powerfid 
motor,  31/2  horse  power,  of  the  four  cycle 
type,  the  use  of  the  two  cycle  motor  bemg 
limited  to  the  smaller  sizes,  Ij4  horse  power 
and  25^  horse  power.         Carlo  Rizzardl 


The  "Kicker*'  Discussion. 

Editor  Horseless  Age: 

"Kicker"  and  Mr.  Pembroke  seem  to 
agree  that  a  steam  car  is  "the  freakiest  *yi\ 
all  freaks,"  and  it  seems  that  they  as  well 
as  others  who  condemn  steam  as  a  motive 
power  base  their  position  on  experience 
with  the  antiquated  type  of  steam  cars. 
"Kicker"  says  there  are  the  open  flame  near 
the  gasoline,  its  stored  pressure,  the  con- 
siderable heat  in  hot  weather,  its  one  thou- 
sand parts  liable  to  get  out  of  order,  etc, 
which  make  it  quite  inferior  to  the  gasolitie 
car.  The  flame  is  in  a  closed  burner,  some 
cars  (mine  included)  successfully  use  kero- 
sene and  it  is  not  under  pressure  except 
what  is  in  the  auxiliary  tank,  less  than 
I  quart.  The  only  uncomfortable  heal  is 
in  the  sun  shining  on  the  seat  while  occti- 
pied.  Users  of  steam  cars  would  like  to 
know  how  "Kicker"  finds  one  thousand 
parts  to  get  out  of  order,  even  including 
boiler  flues,  all  pipe  connections,  all  pan? 
of  the  engine,  etc.  Mr.  Pembroke  men- 
tions the  odor  from  a  steam  car.  How 
about  the  gasoline  car?  The  steam  car  15 
far  ahead  as  far  as  odor  is  concerned;  it 
is  a  far  better  hill  climber,  it  is  free  from 
noise  and  vibration,  easier  to  control.  If 
a  light  steam  runabout  costing  $825  can 
run  from  Providence  to  Boston,  44  miles, 
and  outdo  a  $3,000  gasoline  car,  it  shows 
that  steam  can  do  something.  Another 
model  costing  $1,000,  with  a  23  inch  boiler, 
went  5  miles  in  about  seven  minutes,  start- 
ing with  587  pounds  of  steam  and  finished 
with  587  pounds  of  steam.  This  car  can 
run  40  or  50  miles  without  stopping  for 
water.  How  will  a  $1,000  gasoline  ar 
compare?  Or  a  $2,000  or  a  $3,000  car' 
It  is  said  that  all  you  have  to  do  with  a 
gasoline  car  is  to  give  the  crank  a  few 
turns,  and  off  you  go.  There  are  tiroes, 
however,  when  all  3'ou  have  to  do  for  half 
an  hour  or  more  is  to  turn  the  crank,  and 
also  to  turn  off  some  stormy  language;  in 
such  a  case  it  is  hotter  and  harder  work 
than  getting  a  steamer  ready.  "Kicker"  is 
off  again  when  he  says  that  the  steam  car 
will  give  good  service  to  run  about  near 
home,  but  not  for,  long  runs.  "Kicker" 
should  read  some  of  the  accounts  of  steam- 
ers in  endurance  runs,  and  accounts  of 
a  trip  from  New  Jersey  to  Rangeley  Lake 
in  Maine.  The  trouble  has  not  been  with 
steam  as  a  motive  power,  but  due  to  the 
flimsy  construction,  too  small  boiler  and 
engine.  With  a  good  sized  boiler  and  a 
ruggedly  built  engine,  with  variable  stroke 
plunger  pumps,  running  one-half  the  spee-i 
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engine,  one  would  have  a  car  that 
r.  H.  W.  Beach  in  his  article  in  The 
LESS  Ace  of  April  18,  has  covered 
►ints  so  well  there  is  hardly  much 
to  say.  It  is  evidently  a  fact,  aS  he 
that  the  opponents  of  steam  cars 
tieir  opinions  on  experience  with  an- 
d   steamers.  R.  I.  276. 


Two  Cycle  Engine  Types. 

Horseless  Age: 

you  please  inform  me  through  your 

e  columns  of  the  distinction  between 

0  port  and  three  port,  two  cycle  en- 
and  where  I  could  get  a  treatise  on 
ign  of  two  cycle  engines? 

H.  L.  H. 
the    two  port,  two  cycle  engine  the 
is    admitted   to  the  crank  chamber 

1  a  suction  actuated,  spring  returned 
valve.  In  the  three  port,  two  cycle 
it  is  admitted  to  the  crank  chamber 

1  a  port  in  the  cylinder  wall,  which 
vered  by  the  piston  when  approach- 
upper  limit  of  its  stroke.    In  addi- 

ch  type  of  engine  has  two  ports,  for 
tiission  of  the  charge  to  the  cylinder 

2  exhaust  of  the  spent  gases  there- 
^spectively,  which  are  opened  by  the 
when  Hearing  the  lower  limit  of  its 

The   supplement  to   Roberts'   Gas 
Handbook,  by  the  Gas  Engine  Pub- 
Company,    Cincinnati,    gives    some 
It  ion  on  two  cycle  engine  design. — 


^cw  Power  Tire  Pump. 

Horseless  Age: 

time  ago  I  wrote  you  regarding 
•ump  with  which  I  was  experiment- 
:h  a  view  of  determining  its  practi- 
ue,  if  any.  You  replied  that  the 
would  cause  me  trouble,  and  gave 
addresses  of  several  spring  makers, 
J  that  I  ask  them  if  such  a  spring 
e  made.  All  have  replied  that  such 
g  can  be  made,  and,  furthermore, 
il  machine  shop  here  has  made  me 
?  which  works  all  right  apparently. 
interest  you  to  know  the  construc- 
^nce  I  enclose  rough  sketch. 
ievice  is  fastened  permanently  to  a 
ent  part  of  the  car,  as  near  as  pos- 
one  of  the  cylinders.  A  pipe  from 
*f  vent  opening,  with  a  valve  in  it, 
:cted  to  A    Upon  the  explosion  of 

in  the  engine  the  lower  piston  B, 
and  upper  piston  D  move  up  and 
le    air  from  the  chamber  above  D. 

E  just  allows  C  to  pass  through  it 
hence    cool    air    is    drawn    in    and 


forced  out  through  the  holes  shown  just 
below  it,  by  the  motion  of  the  piston,  keep- 
ing the  spring  cool.  During  the  exhaust 
and  suction  strokes  of  the  engine  the 
spring  forces  the  piston  back  and  draws 
in  air  at  the  inlet  valve,  which  is  similar 
to  any  spring  pressed  ball  valve.  A  series 
of  small  holes  are  in  the  cylinder,  so  that 
the  air  piston  uncovers  them  at  the  bottom 
of  its  stroke,  insuring  a  full  charge  of  air 
in  the  cylinder.  I  have  put  no  radiating 
fins  of  any  sort  on  my  model,  but  I  think 
the  addition  of  them  would  improve  the 
device.  However,  the  heat  seems  to  be  of 
no  consequence  while  the  pump  is  running, 
but  as  soon  as  it  is  shut  off  the  thing  gets 
pretty  hot  all  over.  I  have  pumped  up  a 
tire  till  it  was  as  hard  as  stone  apparently, 
but,  having  no  gauge,  could  not  tell  just 
what  the  pressure  was. 

The  stroke  of  the  pump  is  3  inches  and 
the  bore  ij^  inches.    The  cylinder  need  be 
finished  only  4  inches  from  each  end. 
^    R.  C.  Dewey. 


Canadian   Road  Maps— Acid  Cure 
Cements. 

Editor  Horseless  Age: 

Replying  to  "S.  H.'s"  inquiry  in  April 
18  number  of  your  journal,  an  excellent 
road  map  of  western  Ontario,  extending  east 
of  Toronto,  can  be  procured  of  J.  G.  Foster 
&  Co.,  12  Lombard  street,  Toronto,  or 
Cloke  &  Son,  Hamilton,  for  25  cents.  Scale, 
6  miles  to  the  inch.  I  will  furnish  anyone 
with  directions  from  Detroit  to  Hamilton, 
Toronto,  Niagara-on-the-Lake  and  Niagara 
Falls,  with  odometer  distances,  on  request. 

The  acid  cure  preparation  cannot  be  ex- 
celled for  inner  tube  repairs.  It  never  lets 
go  on  account  of  heat.  An  outer  covering 
put  on  a  worn  or  badly  cut  outer  casing 
by  its  use  is  a  most  satisfactory,  lasting  and 
good  looking  repair.  A.  M.  Haynes. 


Are   Automobile  School   Graduates 
Handicapped? 

Editor   Horseless   Age: 

Is  instruction  received  in  an  automo- 
bile school  of  no  value  to  the  would  be 
chauffeur?  My  past  experience  leads  me 
to  answer  no.  However,  I  am  open  to 
conviction,  and  would  like  to  know  of 
what  value  others  hold  education  so  ob- 
tained. 

I  formerly  held  the  opinion  that  a  man 
who  passed  through  a  good  school  would 
be  preferred  to  the  porter  graduate  of  a 
garage,  but,  alas!  I  am  a  wiser  and 
poorer  man  now,  and  am  looking  for  a 
garage  that  will  pay  me  $3.50  a  week  and 


give  me  a  year's  reference  at  the  end 
of  four  weeks.  When  I  get  this  I  am 
assured  of  a  good  position  at  $25  per 
week  and  expenses  on  the  road.  This 
reads  like  a  fairy  tale  to  some,  I  am 
sure,  but  it  cannot  be  obtained  by  pro- 
ducing the  first  class  certificates  from  two 
of  the  leading  schools;  I  might  say  the 
only  two  schools  in  the  city,  as  they  are 
the  only  two  requiring  references  of  stu- 
dents and  reputed  to  have  the  backing 
of  more  or  less  prominent  manufacturers. 
I  have  tried  it  and  know  whereof  I  write. 

Being  the  holder  of  ten  years*  refer- 
ences from  some  of  the  most  prominent 
families  in  the  city,  of  good  appearance 
and  good  character,  possessing  youth  and 
excellent  health  and  eyesight,  I  believe 
everything  is  in  my  favor,  except  the  fact 
that  I  passed  the  examinations  and  re- 
ceived the  "diploma"  of  these  schools. 
Every  minute  I  can  get  I  study  the  trade 
papers  so  as  to  be  up  to  date,  but  all  to 
no  purpose. 

Is  it  reasonable  to  suppose  that  I,  a 
poor  man,  would  pay  $150  and  more  to 
secure  an  education  as  a  chauffeur  with- 
out being  in  deadly  earnest  and  learning 
all  the  schools  have  to  teach  me?  I  have 
advertised  and  answered  advertisements, 
and  have  almost  secured  a  position,  but 
when  I  show  my  certificates  from  the 
schools  it  is  all  off.  The  first  question 
I  am  asked  is,  "Is  this  all  the  practical 
work  you  have  had,"  and,  being  con- 
scientious, I  answer,  "Yes,  sir.''  "I  will 
let  you  know  in  a  few  days"  is  as  close 
as  I  get  to  the  job. 

The  next  applicant  for  the  position  is 
a  former  employee  of  Messrs.  Muffler  & 
Co.,  and  has  been  polishing  brass,  sweep- 
ing out  and  rushing  the  can  for  the  me- 
chanics. Needless  to  say  he  has  had 
practical  (?)  experience,  so  he  is  asked 
his  terms.  The  former  incumbent  has 
told  him  what  wages  he  received,  so  it 
is  no  harm  to  ask  the  same.  A  telephone 
talk  with  Muffler  &  Co.,  of  course,  is 
satisfactory,  and  he  gets  the  job  for  a 
while.  As  he  is  iridebted  to  his  former 
employer,  needless  to  say  the  repair  bill 
rapidly  grows  larger  and  Muffler  &  Co. 
are  paid  for  their  trouble. 

My  experience  may  be  of  value  to 
some  industrious  and  thrifty  man  who  is 
seeking  a  chauffeur's  berth,  and  I  hope 
it  may  put  him  "wise"  to  the  game. 

A  Chauffeur   (not). 
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Sectional  View  of  Dewey's  Power  Air  Pu.mp. 


Cause  of  Racking  Noise. 

Editor  Horseless  Age  : 

One  day  last  summer  I  had  a  funny  ex- 
perience while  driving  a  small  8  horse  pow- 
er runabout  of  a  well  known  make.  The 
car  I  speak  of  has  a  sliding  gear  trans- 
mission, with  a  spring  on  the  shaft  between 
the  clutch  in  the  engine  flywheel  and  the 
transmission.  When  going  down  a  hill  I 
did  not  throw  out  the  clutch  as  usual,  but 
thought  I  would  use  the  engine  as  a  brake. 
The  transmission  was  in  high  speed,  with 
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no  gears  in  mesh,  and  when  the  car  started 
faster  than  the  engine  there  was  a  queer 
racking  sound,  as  if  from  the  large  spring. 

Can  you  or  anyone  tell  me  why  this 
happened  ?  "Waiting." 

[The  racking  sound  was  presumably  due 
to  backlash  or  play  in  the  high  speed  jaw 
clutch,  and  in  the  bearings  of  the  engine. — 
Ed.] 


Clutch  Wrinkles. 

Editor  Horseless  Age: 

I  was  very  much  interested  in  an  article 
in  one  of  your  January  numbers  in  which 
it  was  pointed  out  that  very  stiff  clutch 
springs  are  being  used  on  some  of  the  cars. 
A  friend  of  mine  had  a  French  machine 
with  a  very  powerful  clutch  spring,  and  we 
eliminated  all  trouble  in  operating  the 
clutch  pedal  by  the  use  of  a  sort  of  wedge 
roller  lever,  as  shown  in  the  accompanying 
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drawing.  When  this  device  was  applied  to 
the  car  the  clutch  pedal  required  only  about 
one-third  the  pressure  as  before,  without 
changing  the  spring  or  making  any  other 
important  modifications.  I  saw  this  idea 
applied  to  a  car  in  London,  and  it  is  not 
original  with  me. 

Another  clutch  problem  that  I  had  to 
solve  may  be  of  interest  to  some  of  your 
readers.  This  machine  was  fitted  with  a 
large  internal  cone  clutch,  the  cone  having 
a  bearing  on  the  end  of  the  crank  shaft 
The  cone  was  an  aluminum  casting,  and  its 
friction  surface  w^s  lined  with  cast  iron, 
which  engaged  the  steel  friction  surface  of 
the  flywheel,  this  latter  surface  being  pro- 
vided with  oil  pockets  to  insure  a  very 
gradual  picking  up  of  the  load,  as  the  oil 
is  squeezed  out  between  the  surfaces  in  con- 
tact when  the  clutch  is  allowed  to  engage. 


THE   HOhSELESa  AQE 


Tlic  trouble  with  this  clutch  was  that  when 
it  was  disengaged  the  cone  continued  to  spin 
for  a  considerable  time,  which  was  very  an- 
noying on  grades,  as  in  such  a  ca«c  the  car 
would  lose  its  momentum  before  a  change 
of  speed  could  be  effected.  Besides,  it  was 
very  injurious  to  tlie  gear  teeth.     The  cause 


of  this  trouble  was  the  great  inertia  of  the 
clutch  cone  combined  with  the  friction  of 
its  bearing  on  the  end  of  the  crank  shaft, 
which  had  a  tendency  to  carry  the  clutch 
along.  I  overcame  the  difficulty  by  rigging 
up  a  clutch  brake  with  a  tension  spring  so 
arranged  that  when  the  clutch  was  disen- 
gaged the  brake  was  applied  to  the  cone, 
thus  making  it  possible  to  stop  it  quickly. 
After  this  improvement  was  made  the  gear 
could  be  shifted  without  any  noise  what- 
ever. The  arrangement  is  illustrated  in  the 
accompanying  cut.  H.  P.  C. 


A  New  Cooling  Liquid. 

Editor  Horseless  Age: 

I  have  just  passed  through  my  first  win- 
ter's experience  with  an  8  horse  power, 
single  cylinder,  water  cooled  runabout  I 
used  it  practically  every  day  and  some 
nights,  and  have  never  had  a  breakdown 
or  freeze-up.  Last  fall  I  filled  the  water 
tank  with  a  solution  containing: 

Zinc  chloride 54    lb- 

Glycerine    i    gal. 

Water   2  gals. 

This  seems  to  be  perfectly  safe  from 
freezing  and  my  machine  has  stood  out- 
doors two  or  more  hours  at  a  time.  My 
garage  is  not  heated,  either.  Next  winter 
I  believe  I  shall  put  a  40  per  cent  solution 
of  wood  alcohol  in,  however. 

The  cost  of  running,  including  $5  per 
month  for  washing  the  machine,  has  va- 
ried from  $12  <o  $13  per  month.  Two 
months  ago  I  bought  a  $14  storage  battery, 
which  is  certainly  a  good  investment,  as  it 
will  soon  pay  for  itself  in  saving  on  dry 
cells,  and  besides  it  does  much  better  work. 
My  machine  is  equipped  with  top  and 
storm  front  and  I  go  out  in  weather  that 
I  would  not  think  of  taking  a  horse  out 
in.  Leslie  W.  Schwab. 


Queries. 

Editor  Horseless  Age: 

I  am  rather  a  new  subscriber  to  The 
Horseless  Age,  so  may  have  missed  a  dis- 
cussion of  the  merits  and  faults  of  the  va- 
rious types  of  ball  bearing,  but  it  seems 
that  most  of  the  cars  use  non-adjustable 
ball  and  roller,  and  very  few  the  adjustable 
ball.  What  are  the  advantages  or  disad- 
vantages, as  viewed  by  the  present  day 
"authorities,"  of  the  latter  bearing? 

Where  a  torsion  tube  is  used  as  housing 
for  propeller  shaft  what  is  the  priactical 
disadvantage?  C.  E.  Bottomley. 

[The  adjustable  or  cup  and  cone  type  of 
ball  bearing  is  open  to  the  objection  that 
the  balls  frequently  break  and  the  ball  races 
cut  and  become  worn.  The  advantage  of 
these  bearings  is  their  low  friction  coeffi- 
cient, as  compared  with  plain  bearings.  The 
non-adjustable  type  of  ball  bearing  is  gen- 
erally considered  an  improvement  on  the 
adjustable  type;  in  the  former  the  load  is 
<;(|uarely  on  the  balls,  and  there  is  no  wedg- 
ing acti(^n.  consequently  Ic^s  friction  and 
wear. 

The  disadvantageous  feature  of  a  torsion 
brace    tube    around    the    propeller    «^haft    is 


that  it  admits  of  the  use  of  one  univer^J 
joint  only.  Now  when  power  is  transnm- 
ted  from  one  shaft  to  another  at  an  an;'t 
therewith,  through  a  universal  joint,  if  (» 
former  shaft  runs  at  a  perfectly  uniforra 
speed  of  rotation,  the  speed  of  the  latter 
will  vary  periodically,  passing  through  t\tu 
maximums  and  two  minimums  during  each 
revolution.  If  two  universal  joints  are  used 
and  the  shafts  ahead  of  and  behind  the 
propeller  shaft  respectively  are  parallel  with 
each  other,  they  will  run  in  perfect  unisoa 
as  the  second  universal  will  smoothen  om 
the  unevennesses  due  to  the  first. — Ed.] 


Remagnetizing  Weakened 
Magnets. 

Editor  Horseless  Age: 

Will  you  kindly  tell  me  if  the  permanent 
horseshoe  magnets  of  the  ordinary  magnets 
can  be  successfuUy  remagnetized,  and  if  so, 
how  is  it  done? 

Barrett's  Cycle  Shop. 

[Wrap  the  magnet  with  a  layer  of  tape 
or  cloth  and  then  wind  magnet  wire  around 
it  over  its  entire  length,  several  hundred 
turns  of  anything  between  Xos.  13  and  x> 
B  &  S  gauge.  Then  connect  one  end  of  ibc 
wire  to  one  terminal  of  a  fully  charged 
storage  battery  and  touch  the  other  end  fo: 
a  moment  to  the  other  terminal  of  the  b?t- 
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ter>'.  It  is  essential,  however,  that  the  wire 
be  connected  to  the  battery  in  the  nght 
way,  so  the  current  will  magnetize  the  mag- 
nets and  not  demagnetize  them.  First,  tind 
out  which  is  the  north  pole  of  the  magnet 
(this  can  be  done  by  means  of  a  magnetic 
needle,  the  north  pole  of  which  is  attracted 
by  the  north  pole  of  the  magnet)  and  the 
positive  or  terminal  of  the  battery.  Then 
connect  the  positive  battery  terminal  to  ttut 
end  of  the  wire  that  the  current  from  tlic 
positive  terminal  flows  around  the  magnet 
in  such  a  direction  that  a  screw  invn^ 
in  the  same  direction  would  ad\ar.c« 
toward  the  north  pole.  The  rough  skctdi 
makes  this  plain.  If  a  number  of  four  vo.'f 
storaj>e  batteries  are  on  hand  they  might  ^f 
connected  in  series,  especially  if  the  wire 
u-^cd   i*^  comparatively  small. — Er».] 
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COnilERCIALx 
APPLICATIONS 

^ 

rhe   Automobile  in  the  Telephone 
Business. 

Leland  Hume,  general  manager  of  the 
Cumberland  Telephone  and  Telegraph 
company,  Nashville,  Tenn.,  informs  us 
hat  his  company  appreciated  the  advan- 
agcs  of  the  automobile  as  applied  to  the 
lelephone  business  at  a  comparatively 
tarly  date.  They  now  own  and  operate 
iourteen  machines  of  the  runabout  type 
hat  are  used  daily  by  the  "trouble  men" 
ind  installers.  Six  of  these  machines  are 
ased  in  and  around  Nashville,  where  the 
:uuntry  for  a  radius  of  100  miles  is  tra- 
rersed  by  splendid  macadamized  turn- 
|)ikes,  along  which  the  company  owns 
md  operates  long  distance  and  local  tele- 
phone lines. 

When  a  line  is  found  out  of  order,  and 
the  trouble  is  20  miles  from  Nashville, 
It  can  be  reached  in  an  hour  and  a  half. 
L'nder  the  old  mode  of  conveyance  by 
tiorse  and  wagon  two-thirds  of  a  day  was 
required  to  reach  the  trouble,  and  the 
man  was  lucky  if  he  got  there  and  back 
the  same  day.  As  a  result  the  use  of 
the  automobile  has  been  of  great  advan- 
tage to  telephone  subscribers  and  users, 
because  it  minimizes  the  time  that  any 
telephone  remains  out  of  order. 

General  Manager  Hume  uses  an  auto- 
mobile almost  entirely  in  inspecting  the 
long  distance  lines  in  Kentucky  and  Ten- 
aessec,   and  in  visiting  the    150  different 


telephone  exchanges  operated  by  the 
company  in  these  two  States.  The  far 
famed  Blue  Grass  region  of  Kentucky 
has  turnpikes  similar  to  those  around 
Nashville,  making  the  use  of  the  automo- 
bile practicable  and  pleasant. 

Each  automobile  runabout  costs  about 
twice  as  much  to  maintain  and  operate 
as  a  horse  and  wagon,  but  it  accomplishes 
three  times  the  work,  hence  it  is  a  money 
saver. 

He  relates  a  recent  instance  illustrating 
the  service  of  the  automobile.  It  was  ex- 
tremely important  that  an  officer  of  the 
company  should  reach  a  town  85  miles 
distant  to  attend  a  specially  called  meet- 
ing of  the  city  council,  at  which  fran- 
chises were  to  be  considered.  The  rail- 
road schedules  made  it  impossible  to  ac- 
complish this  trip  by  rail.  The  automo- 
bile was  brought  into  requisition,  and  the 
official  left  Nashville  at  4  p.  m.,  reaching 
the  town  at  8  o'clock,  just  in  time  for  the 
meeting.  This  is  only  one  instance  of 
many  where  the  automobile  has  been 
used  to  great  advantage  in  emergencies. 
Mr.  Hume  adds  that  the  company  are 
now  seriously  contemplating  the  use  of 
automobile  trucks  for  their  heavy  haul- 
ing- 


New  Car  for  Detroit  Post  Office. 

A  new  Oldsmobile  delivery  wagon  has 
just  been  placed  in  service  by  the  Detroit 
post  office  between  the  main  office  and  Sta- 
tion F  at  the  corner  of  Russell  street  and 
Lyman  place.  This  is  the  second  machine 
to  be  run  between  these  points.  The  car  is 
painted  red,  white  and  blue,  and  is  hand- 
somely lettered.     The  weight  of  the   ma- 


chine is  3,300  pounds.  It  is  equipped  with 
the  Olds  standard  Type  F,  18  horse  power 
engine,  double  cylinder,  vertical  motor.  The 
cars  make  seven  trips  daily,  the  distance 
being  4,1  miles,  and  they  cover  it  in  seven- 
teen minutes,  although  the  Government 
schedule  time  is  twenty-two  minutes.  The 
cars  are  operated  by  chauffeurs  from  the 
Auto  Express  Company. 


Milan    Mail   Automobiles. 

For  the  collection  of  letters  in  Milan,  the 
General  Director  of  the  Royal  Mails  has  at 
present  in  service  two  different  types  of 
electric  vehicles,  which,  according  to  a 
statement  made  by  the  postmaster  of  Milan 
to  a  Horseless  Age  representative,  are  both 
giving  excellent  results  as  regards  celerity 
and  economy.  F'urther  particulars  about 
these  vehicles  were  obtained  from  the  firm 
which  attends  to  their  maintenance. 
.  The  first  two  vehicles  were  placed  in 
service  in  June,  1903,  and  in  September, 
1905,  each  of  them  had  covered  more  than 
76,000  kilometres  (45,600  miles),  equal  to 
about  100  kilometres  per  day,  without  hav- 
ing ever  required  greater  care  or  additional 
repairs  than  were  provided  for  in  the  first 
instance.  Following  are  the  specifications 
of  this  type  of  vehicle  (Figs,  i  and  ia)  : 
Wheel  base,  76  inches;  tread,  58  inches: 
wheel  diameters,  32  and  36  inches;  frame 
dimensions,  114x46  inches;  weight,  includ- 
ing accumulators,  3,120  pounds;  steel  tubu- 
lar frame;  two  motors  of  2  horse  power 
normal  load  capacity  each;  electric  brakes 
and  expanding  brakes  on  the  rear  wheel 
hubs ;  mileage  on  one  charge,  50 ;  maximum 
speed,  15  miles  per  hour;  minimum  speed, 
3.6    miles    per    hour;    useful    load,    1,540 


Original    Motor   Wagon   of   the.  Milan  Post  Office. 


Interior*  Showing  Sorting  Boxes. 
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pounds;  maximum  grade  on  the  routes,  6 
per  cent. 

The  vehicles  ordinarily  carry  three  per- 
sons, viz.,  a  driver,  a  mail  sorter  and  a  mail 
collector.  During  the  trips  the  stamps  are 
cancelled,  and  the  letters  are  sorted  accord- 
ing to  the  twenty-six  districts  into  which 
the  city  of  Milan  is  divided.  The  interior 
of  the  body  is  arranged  like  a  small  office, 
containing  a  table  and  sorting  boxes  on 
one  side  and  two  seats  on  the  other.  For 
evening  work  they  are  provided  with  two 
small  incandescent  lamps,  and  for  hot  sum- 
mer days  there  is  a  small  fan  attached  to 
the  ceiling,  which  is  also  operated  elec- 
trically. 

The  second  type  of  mail  automobile  has 
been  placed  in  service  more  recently,  Pnd 
serves  for  the  transportation  in  quantities 
of  ordinary  mail  matter;  it  also  carries 
three  employees,  viz.,  the  driver,  mail  sort- 
er and  mail  collector,  but  on  account  of  the 
large  quantity  of  mail  collected  by  this 
vehicle  it  is  only  possible  to  cancel  the 
stamps  during  the  trip  to  the  railway  mail 
station. 

The  numerous  tourists  who  will  this 
year  flock  to  Milan  to  attend  the  Interna- 
tional Exposition  of  Transports  held  on 
the  occasion  of  the  inauguration  of  the  new 
Sempione  line  will  also  have  opportunity  to 
see  several  other  fine  types  of  electric  ve- 
hicles in  operation,  viz.,  hotel  omnibrses, 
small  trucks  and  private  carriages.  Atten- 
tion may  be  called  to  a  new  form  of  body 
for  hotel  omnibuses  (Figs.  3  and  4),  which, 
for  its  height,  has  very  low  and  wide  seats 
and  very  large  windows,  a  feature  which  is 
still  very  rarely  found  in  this  type  of  ve- 
hicle. 


line  of  automobile  stages  from  Westport, 
N.  Y.,  to  Elizabethtown,  and  from  Keene 
Centre  to  Lake  Placid,  N.  Y.,  in  the  Adi- 
rondack region.  Large  sixteen  passenger 
buses  will  be  employed,  and  will  carry  pas- 
sengers, freight  and  express.  It  is  said  that 
a  dozen  or  fifteen  cars  may  be  in  service  by 
the  latter  part  of  the  summer  of  1907. 

Between  Keene  Centre  and  Lake  Placid 
is  the  Cascade,  noted  for  its  scenery.  The 
road  is  exceedingly  narrow  there,  the  grade 
being  heavy,  and  in  some  places  are  deep 
gullies,  often  making  it  extremely  difficult 
for  vehicles  to  pass.  It  is  hoped  that  part 
of  the  $50,000,000  appropriated  for  good 
roads  by  the  State  of  New  York  will  be 
expended  here. 

The  Adirondack  Company  will  begin  op- 
erating their  vehicles  in  part  of  this  section 
the  coming  summer,  but  will  have  to  wait 
until  the  Cascade  road  has  been  widened, 
which  has  been  promised  by  the  summer 
of  1907,  in  order  to  complete  their  plans. 


Motor  Buses  in  the  Adirondacks. 

A  stock  company,  to  be  called  the  Adi- 
rondack   Company,    proposes   to^  operate   a 


Commercial  Vehicle  Notes. 

The  Berkshire  Automobile  Company 
are  building  a  3  ton  motor  truck. 

It  is  reported  that  Pittsburg  will  try 
an  automobile  chemical  fire  engine  soon. 

A  motor  bus  line  is  being  planned  for 
operation  on  Broadway,  Lotig  Branch, 
the  coming  summer. 

An  auto  bus  line  is  planned  from  the 
end  of  the  trolley  tracks  on  Northwest- 
ern avenue,  Racine,  Wis.,  to  Horlick- 
ville  the  coming  summer.    . 

Three  motor  buses  will   be  operated   on  . 
the    new    line    between    Manitowoc    and 
Kewaunee,    via    Mishicott,    Wis.,    to    be 
opened    May    i.     The    line    may    be    ex- 
tended to  St.  Nazianz  and  Kiel. 

The  recently  formed  Syracuse  (N.  Y.) 
Automobile  Livery  Association  have  adopted 


a  uniform  rate  for  the  renting  of  automo. 
biles.  For  a  four  passenger  car  $4  an  hom 
and  $25  a  day  is  charged.  For  each  addi- 
tional hour  after  the  first  the  price  is  $3.  Fci 
three  passenger  cars  $3  an  hour  is  charges 
and  for  one  passenger  cars  the  price  is  $ 
an  hour. 

A  Knox  motor  bus  has  recently  beei 
tested  as  a  patrol  wagon  by  the  Philadcl 
phia  police  department.  It  was  thei 
sent  to  the  Pennsylvania  General  Hos 
pital  for  a  four  days'  trial. 

The  Citizens  Transit  Company,  of  1> 
troit,  have  added  two  new  '^Seeing  Detroit 
cars  to  their  present  service.  These  can 
will  be  able  to  travel  15  miles  per  houi 
and  possess  a  seating  capacity  for  thirr 
people.  The  route  has  been  extended  a  lonj 
distance  on  the  boulevard,  and  many  im 
provements  have  been  made  in  the  arran^ 
ment  of  the  trips. 

The  Manhattan  Auto-Car  Companv 
of  New  York,  with  offices  at  the  Hote 
Saranac,  Broadway  and  Forty-secom 
street,  New  York  city,  is  a  new  concen 
for  the  operation  of  sightseeing  auto 
mobiles  about  the  city  and  to  Com] 
Island.  They  have  six  twenty  passen 
ger  Mack  Brothers  gasoline  buses,  whid 
make  the  trip  from  Forty-second  street 
to  Coney  Island  in  one  hour. 

David  Jeram,  who  substituted  a  ga>c»!:ni 
motor  bus  for  horse  power  on  his  stage  HiK 
from  Latham's  Corners  and  Loudonville  tc 
Albany,  N.  Y.,  the  middle  of  last  March 
has  found  the  motor  so  practicable  for  hi< 
purposes  that  he  has  ordered  another  raotoj 
bus,  with  seating  capacity  of  twenty-twc 
passengers  and  standing  room  for  a  dozen 
more.  He  is  also  planning  to  start  othei 
routes.  He*  had  run  a  horse  power  stag< 
line  for  many  years,  but  has  carried  great 
ly  increased  numbers  of  passengers  ma 
substituting  the  motor. 


Milan    Mail  Collecting  Automoi^ile,    Sifn^vJ^b    l\<.Li-vmj   Sutut^    toa  Sorting 
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New    Italian    Electric   Hotel   Omnibus. 


Didn't  Say  Automobilists  Were 
Speed  Monomaniacs. 

Daily  newspapers  in  all  parts  of  the 
country  have  been  printing  an  account  of  a 
novel  defense  set  up  by  the  Ocean  Accident 
and  Guarantee  Comporation,  Ltd.,  of  Lon- 
don, to  avoid  payment  on  a  $10,000  accident 
policy  on  the  life  of  M.  L.  Hancock,  a 
wealthy  man  of  New  Orleans,  killed  in  an 
automobile  accident  at  Los  Angeles,  Cal., 
several  months  ago.  According  to  these 
articles  the  insurance  company  contended 
that  all  automobilists  were  insane  on  the 
subject  of  speed;  in  other  words,  that  they 
were  the  victims  of  monomania,  and  conse- 
quently were  irresponsible  persons. 

Inquiry  at  the  American  head  office  of 
the  company  at  350  Broadway,  New  York, 
if  any  such  sweeping  allegations  had  been 
made  regarding  automobilists  in  general 
elicited  a  prompt  denial.  The  following 
statement  of  the  matter  has  been  sent  out 
to  the  agents  of  the  company  to  counteract, 
if  possible,  the  misrepresentations  of  the 
<laily  press : 

An  article  has  been  appearing  in  several  papers, 
stating  that  the  Ocean  has  refused  to  pay  a  large 
claim  for  the  death  of  an  automobilist.  Such 
newspaper  statements  as  w£  have  seen  have  not 
only  misstated  the  case  in  respect  of  the  Ocean'j 
refusal  to  pay,  but  have  given  an  entirely  wron^; 
Aipression  of  the  general  position  taken  by  tiiC 
corporation.  The  assured  -was  killed  while  racing 
Ws  machine  through  the  streets  of  Los  Angeles  at 

I*  speed  which  is  said  by  witnesses  to  have  ex- 
c««d«d  40  miles  an  hour.  The  darkness  made  this 
ipeeding  more  than  unusually  dangerous,  and  the 
insults  were  the  wrecking  of  the  automobile  and 
If  another  vehicle  which  it  ran  down,  the  violent 
|eath  of  the  owner  of  the  automobile,  and  the  in- 
ty  of  several  others  who  accompanied  him.  Add 
the   above    that    the    automobilist    in    question 


came  to  his  death  after  gaining  an  unenviable 
notoriety  throughout  the  country  for  recklessness 
and  speed  mania,  and  for  which  he  had  been  pun- 
ished by  the  courts.  Among  his  boasted  feats  were 
a  race  against  Scotty's  special  train  from  Los 
Angeles  to  Pasadena,  a  race  against  Knabenschue's 
airship,  and  virions  other  exploits  of  a  similar 
nature.  The  policy  issued  to  him  by  the  Ocean 
was  a  special  one,  and  contained  a  clause  provid- 
ing that  half  the  amount  of  the  policy  should  be 
paid  in  the  event  of  death  due  in  any  way  to 
racing.  This  sum  was  promptly  offered  by  the 
corporation  in  settlement  of  his  claim,  but  the 
beneficiaries  refused  to  accept  it  and  are  suing  for 
the  full  amount. 

In  filing  an  answer  to  this  suit  the  corporation 
made  no  reference  whatever  to  automobilists  in 
general,  but  merely  to  the  assured  in  particular. 
As  a  matter  of  fact  the  corporation  has  no  hesita- 
tion in  accepting  automobilists  as  personal  accident 
risks,  and  under  any  but  extraordinary  circum- 
stances, such  as  are'  involved  in  the  present  case, 
will  expect  to  pay  all  claims  in  full  in  accordance 
with  its  well  known  practice. 

This  is  simply  another  illustration  of  the 
notorious  disregard  of  the  truth  on  the 
part  of  the  greater  number  of  daily  news- 
papers. Some  New  Orleans  correspondent 
sees  the  possibility  of  a  good  "story."  The 
editors  find  it  is  good  "copy,"  because  an 
important  insurance  company  brands  a 
large  class  of  people  as  monomaniacs. 
Whether  the  company  actually  did  such  a 
thing  is  evidently  a  secondary  consideration. 
There  probably  are  some  speed  monoma- 
niacs, but  automobilists  as  a  class  obey  the 
law. 


Another  Rise  in  Gasoline  Prices. 

The  Standard  Oil  Company,  on  April 
16.  announced  a  further  advance  in  the 
price  of  gasoline  and  refined  oil  of  one- 
half  cent  per  gallon.  The  new  quota- 
tions, which  were  in  immediate  effect,  are : 


Ohio  State  test  refined  oil,  g]^  cents; 
water  white  Ohio  State  test,  10.I2  cents; 
varnish  makers'  and  painters'  naphtha, 
I2y2  cents;  deodorized  stove  gasoline, 
13/^  cents;  74  to  76  degrees  gasoline,  165^ 
cents;  80  degree  gasoline,  191/2  cents;  87 
degree  gasoline,  20  cents;  88  degree  gas- 
oline, 21  cents. 


Auto   Import   Statistics. 

Though  the  recent  estimate,  founded  on 
the  New  York  Custom  House  figures,  re- 
garding   the    number    of    automobiles    im- 
ported into  this  country  last  year  was  al- 
most 200  in  excess  of  the  actual  number, 
there  were  still  896  cars   imported  during 
1905.  of  which  827  were  entered  at  the  port 
of  New  York.     The  corrected  figures  are 
given  in  an  official  report  obtained  from  the 
Department  of  Commerce  and  Labor  by  the 
Association  of  Licensed  Automobile  Manu- 
facturers.     The    correct    figures    showing 
where  the  cars  went  and  the  duty  collected 
upqn  them,  are  as  follows : 
1905  Imports. 
Consigned  to          Cars.        Value.  Duty. 
Boston  and   Charles- 
ton       29          $99,585          $44,813.25 

Chicago     16  58,510  26,329.50 

Cuyahoga,    N.    Y...      i  1,713  770.85 

Georgetown,  T).    C.      r  3,046  1,368.00 

Grand  Rapids,  Mich,     i  2,too  945.00 

Kansas    City,    Mo...      i  2,482  1,116.90 

Louisville,     Ky i  3,860  1,737.00 

Newport,    R.   1 3  13,539  6,092.55 

New  York  city 827       2,930,402       1,318,680.90 

Philadelphia,     Pa...    13  57,613  25,925.85 

St,    Iwouis,    Mo 1  1,988  894.60 

San   Francisco,    Cal.     2  5,336  2,401.20 

Totals    896     $3,180,174     $1,431,075.60 

During  1905  automobile  parts  to  the  total 
va\vi^  oi  $231,606  were  imported. 
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Automobiles  as  Common  Carriers. 

By   Xenophon    P.   Huddy,   LL.B. 

History  repeats  itself.  To-day  we  again 
find  vehicles  used  as  common  carriers  on 
the  public  streets  and  highways  the  same 
as  in  centuries  past.  Before  the  advent  of 
railroads  the  highways  constituted,  with 
the  exception  of  waterways,  the  only  thor- 
oughfares for  carrying  passengers  and 
freight.  In  these  days  of  business  activity 
it  seems  almost  an  anomaly  to  see  the 
business  of  common  carrier  conducted  to 
any  extent  without  tracks  or  rails.  Never- 
theless, even  to-day  a  considerable  number 
of  automobiles  are  engaged  in  the  car- 
riage of  passengers  and  freight,  and  there 
is  bound  to  be  a  great  deal  of  such  public 
carrying  business  on  the  highways  in  the 
near  future. 

Take,  for  example,  automobile  cabs  and 
sightseeing  vehicles,  which  are  to  be  found 
in  almost  every  large  city.  They  consti- 
tute common  carriers  just  as  much  as  the 
railroads  which  extend  from  the  Atlantic 
to  the  Pacific.  Public  motor  buses  run- 
ning on  our  city  thoroughfares,  in  suburban 
districts  and  between  country  towns,  are 
also  common  carriers.  By  offering  to 
carry  all  passengers  requiring  transporta- 
tion, they  place  themselves  in  a  class  with 
street  cars  running  on  tracks.  In  New 
York  city  a  line  of  automobile  buses  or 
cars  was  established  only  a  short  time  ago, 
the  vehicles  of  which  are  in  appearance  and 
in  the  accommodations  offered  very  similar 
to  street  railway  cars.  With  reference  to 
freight  transportation,  many  express  com- 
panies have  already  begun  to  substitute 
motor  cars  for  horses,  and  the  motor  car 
is  already  very  extensively  used  in  the 
transportation  of  goods. 

The  term  common  carrier  is  one  of  sig- 
nificance. In  law  it  is  more  or  less  a  tech- 
nical term,  and  when  applied  to  automo- 
biles it  immediately  places  the  twentieth 
century  conveyance  in  a  position  of  great 
importance.  Additional  responsibilities  are 
assumed  by  the  owner  when  the  automobile 
is  a  common  carrier.  Automobiles  used  as 
common  carriers  may  be  divided  into  two 
general  classes,  namely,  common  carriers 
of  passengers  and  common  carriers  of 
goods  or  freight  From  present  indica- 
tions, the  former  class  will  be  developed 
in  this  country  much  more  quickly  than  the 
latter. 

That  the  automobile  has  affected  com- 
mon carriers  of  passengers  in  many  ways 
cannot  be  denied.  An  appreciable  reduc- 
tion in  the  passenger  earnings  of  the  rail- 
roads has  been  noted  in  both  England 
and  America,  but,  remarkable  to  state,  this 
reduction  has  up  to  the  present  time,  at 
least,  not  been  caused  by   the  automobile 


assuming  the  relation  of  a  competitor. 
Now,  however,  the  motor  car  may  take  the 
place  of  the  railroad  in  the  transporta- 
tion of.  both  passengers  and  goods;  but  it 
does  not  necessarily  follow  that  this  will 
act  detrimentally  to  railroads  in  all  cases, 
for  without  doubt  automobile  lines  will  be 
.operated  as  feeders  to  the  main  lines  of 
railroads  where  the  laying  of  tracks  for 
branch  lines  is  impracticable. 

A  common  carrier  of  passengers  is  by 
law  compelled  to  carry  all  who  ask  for  the 
service,  at  least  to  the  extent  of  the  facili- 
ties, and  proper,  suitable  and  comfortable 
accommodations  must  be  furnished.  The 
utmost  care  is  by  law  required  for  the  safe- 
ty of  passengers,  and  the  owner  of  the 
service  is  liable  for  the  acts  of  a  chauffeur 
or  any  other  person  in  charge  of  the  vehi- 
cle, for  negligent  injuries  to  passengers 
happening  without  any  fault  on  the  part  of 
those  carried.  In  reference  to  the  safe  car- 
rying of  freight  or  goods,  the  common  car- 
rier is  a  guarantor — an  insurer.  If  the 
goods  placed  in  his  charge  are  damaged  the 
carrier  is  absolutely  liable.  He  is  bound 
to  deliver  them  in  the  same  condition  as 
received. 


The  Situation  at  Albany. 

Albany,  N.  Y.— The  bill  of  Senator 
L'Hommedieu,  to  amend  the  motor  ve- 
hicle law  by  imposing  a  State  tax  on  mo- 
tor vehicles  and  providing  for  the  collec- 
tion thereof,  has  finally  passed  the  Sen- 
ate, thus  fulfilling  the  prediction  of  Mr. 
L'Hommedieu,  made  at  the  beginning  of 
the  present  session.  It  will  be  remem- 
bered that  the  bill  has  been  twice  amend- 
ed and  twice  recommitted  to  the  Com- 
mittee on  Taxation  and  Retrenchment. 

The  bill  originally  provided  for  a  tax 
on  the  basis  of  the  horse  power,  but  this 
basis  was  afterward  changed  to  that  of 
the  weight.  A  corresponding  change  was 
also  made  in  the  filing  statement,  the 
weight  of  the  machine,  to  include  tires, 
lamps  and  all  other  equipment,  being  re- 
quired to  be  mentioned.  The  final  bill 
provides  for  a  tax  of  $1  per  vehicle  and 
an  additional  50  cents  for  each  500 
pounds  or  fraction  thereof,  the  tax  to 
becoane  due  on  the  ist  of  June  of  each 
year.  The  filing  fee  remains  $2.  The 
proceeds  of  the  tax  are  to  go  into  the 
State  treasury  and  be  expended  under 
the  direction  of  the  State  engineer  for 
highway  improvement. 

Assemblyman  A.  E.  Lee,  whose  bill, 
with  amendments,  is  now  identical  with 
that  of  Senator  L'Hommedieu,  with 
whom  Mr.  Lee  co-operated,  declared  to  a 
►  correspondent  that  his  bill  would  be 
passed  beyond  a  doubt.  He  said  it  would 
probably  come  up  for  consideration  in 
the  Assembly  the  latter  part  of  next 
week,  and  certainly  before  the  present 
session  was  suspended.  Those  who  op- 
posed the  bill  in  the  Assembly  last  year 
are  prepared  to  remain  true  to  their  word 
to  Senator  L'Hommedieu,  that  they 
would  support  the  bill  this  year  if  it  were 


amended  to  suit  their  wishes.  The  bill 
was  recommitted  to  the  Committee  oq 
General  Laws  after  the  first  reading,  re- 
taining its  place  on  the  order  of  third 
reading  and  reported  "with  a  substitntc/* 

The  bill  of  Senator  Saxe  and  Assem- 
blyman Stanley,  providing  for  a  State 
commission  to  have  almost  entire  charge 
of  the  enforcement  of  the  general  motor 
vehicle  law  which  the  bill  was  to  consti- 
tute, is  believed  to  be  dead.  The  opposi- 
tion at  the  hearing  of  the  State  Asso- 
ciation, the  Automobile  Club  of  America 
and  other  prominent  bodies,  comprising 
both  automobilists  and  auto  manufac- 
turers, has  been  effective.  It  has  not 
been  advanced  to  a  third  reading,  and 
probably  will  not  be.  Nothing  has  been 
done  with  it,  so  far  as  can  be  learned, 
since  the  hearing.  Those  provisions  in 
it  which  conflict  with  the  L'Hommedieu 
and  Cox  bills,  the  latter  of  which  has 
just  been  signed,  will  likewise  be  void. 

It  is  also  conceded  that  the  bill  of  As- 
semblyman O'Neil,  to  regulate  the  speed 
of  automobiles,  is  dead,  even  though  it 
was  introduced  "by  unanimous  consent." 
It  has  not  been  advanced  to  a  second 
reading,  and  probably  will  not  be.  It  is 
considered  too  harsh  and  little  or  no  sup- 
port has  been  given  it.  The  present 
speed  law  seems  to  be  satisfactory. 

The  bill  of  Assemblyman  Weber, 
"creating  a  State  motor  vehicle  accident 
commission  and  defining  its  duties,  and 
providing  for  the  recording  of  accidents 
by  motor  vehicles,"  is  still  in  committee 
The  bill  was  introduced  by  request  and 
seems  to  have  little  support. 

The  insurance  and  highway  legislation 
will  probably  block  further  motor  ve- 
hicle legislation,  owing  to  the  short  time 
now  left  before  the  close  of  the  present 
session  and  the  amount  of  work  still  on 
hand. 


Legislators  Studying  Handling  and 
Control  of  Motor  Vehicles. 

Boston. — At  the  suggestion  of  the  Massa- 
chusetts State  Automobile  Association,  the 
Committee  on  Roads  and  Bridges  of  the 
Massachusetts  Legislature,  recently  took  a 
two  days'  trip  through  sections  of  the  State 
most  used  by  automobilists,  for  the  purpose 
of  making  a  practical  study  of  the  method 
of  handling  and  control  of  motor  vehiclet 
The  committee  were  accompanied  by  sev- 
eral members  of  the  association,  also  Presi- 
dent Lewis  R.  Speare,  of  the  Bay  State  Au- 
tomobile Association,  and  legislative  coun- 
sel, Francis  Hurtubis,  Jr.  Five  cars,  owned 
by  members  of  the  association,  were  used 
for  this  trip. 

At  the  request  of  different  members  of 
the  committee  the  speed  limit  was  exceeded 
at  different  times  for  the  purpose  of  illus- 
tration. Cars  going  at  30  miles  an  hour 
were  stopped  within  15  feet,  while  cars  at 
20  miles  were  readily  stopped  in  10  feet 
The  party  was  entertained  en  route  by  va- 
rious automobile  clubs. 
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Plans  for  Enforcing  New  Jersey 
Law. 

Trenton,  N.  J.— Jt  is  the  purpose  of  As- 
sistant Secretary  of  State  Smith,  who, 
under  the  new  Frelinghuysen  automobile 
law,  is  commissioner  of  motor  vehicles,  to 
organize  a  system  of  operation  that  will  be 
a  model  for  other  States  to  follow. 

Places  for  registration  and  examination 
irill  be  designated  in  several  sections  of  the 
State.  Offices  at  Camden  and  Jersey  City 
will  be  opened  within  a  few  weeks,  so  that 
autoraobilists  may  be  prepared  for  the  law 
when  it  goes  into  effect  July  i.  They  will 
be  directly  connected  by  telephone  with  the 
Secretary  of  State's  office  in  this  city. 

The  police  boards  of  the  various  cities 
and  towns  in  the  State  have  been  commu- 
nicated with,  and  they  will  be  asked  to  co- 
operate with  the  department  in  its  efforts 
tc  enforce  the  law.  Under  the  Frelinghuy- 
sen act  only  seven  inspectors  are  provided 
for.  They  are  to  receive  $3  a  day  when  on 
dut>'.  and  an  appropriation  of  only  $750  was 
made  for  their  compensation.  They  can 
work  only  thirty-five  days  in  the  365,  and 
expect  compensation. 

Commissioner  Smith  says  that  an  effort 
will  be  made  to  eliminate  the  drunken 
chauffeur  from  the  New  Jersey  highways. 
WTienever  caught  he  will  be  punished  .to 
the  limit  of  the  law.  The  department  will 
be  fair  in  its  dealings  with  reputable  per- 
sons who  apply  for  examination  as  to  their 
ability  to  operate  automobiles.  They  will 
not  be  asked  to  demonstrate  that  they  are 
practical  mechanical  engineers,  but  they  will 
have  to  show  that  they  are  familiar  with 
the  working  of  the  machine  or  machines 
that  they  own,  and  expect  to  operate. 

A  careful  estimate  places  the  annual 
profit  from  registration  fees  that  the  State 
will  receive  the  first  year  after  the  law  goes 
into  effect  at  $60,000,  but  the  automobilist 
cannot  reasonably  complain  at  this,  be- 
cause the  money  is  to  be  spent  on  improve- 
ment of  the  highways. 


Senators"  that  "many  of  the  tariff  sched- 
ules were  fixed  in  view  of  the  high  price 
of  alcohol  to  American  manufacturers: 
but  it  the  duty  is  to  be  taken  off  this 
commodity,  so  that  it  will  cost  but  20 
cents  a  gallon,  there  may  be  a  readjust- 
ment of  all  these  schedules  to  meet  the 
changes." 

This  is  simply  a  subterfuge,  of  course. 
The  proposed  bill  has  no  reference  to 
the  tariff,  but  simply  provides  for  the 
remission  of  the*  heavy  internal  revenue 
tax  of  $2  per  gallon  after  the  alcohol  has 
been  rendered  unfit  for  drinking. 

The  Standard  Oil  Company  is  the  cor- 
poration that  will  be  principally  affected 
by  this  bill  if  it  becomes  a  law.  Nelson 
W.  Aldrich,  of  Rhode  Island,  is  the  chair- 
man of  the  all  powerful  Senate  Finance 
Committee.  The  country  at  large  will 
doubtless  scrutinize  closely  the  action  of 
this  committee. 


The  Alcohol  Bill  in  the  Senate. 

Washington,  D.  C. — The  House  of 
Representatives  passed  the  free  alcohol 
bill  by  a  vote  of  224  to  7  on  April  16. 
Mr.  Payne,  of  New  York,  explained  the 
provisions  of  the  measure,  stating  that  it 
provides  that  denatured  domestic  alcohol 
may  be  withdrawn  from  bond  without 
the  payment  of  an  internal  revenue  tax 
for  use  not  only  in  the  arts  and  indus- 
tries, but  for  fuel,  light  and  power.  The 
bill  provides  for  its  denaturing,  that  is, 
making  it  poisonous  so  that  it  cannot  be 
used  as  a  beverage  or  for  medicinal  pur- 
poses. 

It  is  intimated  that  the  Senate  Com- 
mittee on  Finance  "will  find  it  necessary 
to  call  witnesses,"  notwithstanding  the 
extended  hearings  of  the  House  Com- 
mittee on  Ways  and  Means,  and  the  al- 
most total  lack  of  testimony  or  argument 
against  the  bill.    "It  is  argued"  by  "some 


Which     Applies— Baltimore     Ordi- 
nance or  Maryland  Law? 

Baltimore. — To  decide  which  speed  law 
is  effective  within  the  limits  of  this  city — 
the  city  ordinance,  prescribing  6  miles  an 
hour  as  the  speed  limit,  or  the  new  State 
law  allowing  a  speed  of  16  miles  an  hour — 
Jesse  L.  Cassard,  Jr.,  the  Ford  agent  here, 
was  selected  by  the  A.  C.  of  Maryland  to 
subject  himself  to  arrest,  and  thus  bring  the 
matter  before  the  courts.  It  was  thought 
he  could  safely  do  this,  as  he  had  never 
been  convicted  of  speeding.  The  A.  C.  of 
Maryland  believe  that  the  State  law  applies 
in  Baltimore,  as  well  as  in  the  other  towns 
of  the  State,  while  the  city  magistrates  in- 
sist that  the  city  ordinance  still  holds  good. 

Mr.  Cassard  ran  his  machine  one  day 
last  week  at  slightly  more  than  10  miles  an 
hour  through  one  of  Baltimore's  streets 
and  was  arrested. 


Ohio  Licenses  Held  up  Until  June  i. 

Cleveland,  Ohio. — The  city  clerk  stopped 
issuing  auto  licenses  on  April  10,  the  last 
one  being  No.  2,526. 

The  Secretary  of  State  sent  word  in 
answer  to  an  inquiry  that  he  would  not  be 
in  readiness  to  issue  State  licenses  imtil 
June  I.  As  a  result  cars  bought  between 
the  above  dates  will  run  with  numbers  or 
licenses. 

Persons  making  application  for  license 
will  do  well  to  get  from  the  clerk's  deputy 
a  written  statement  showing  that  the  new 
owner  or  transient  driver  has  done  all  in 
his  power  to  procure  a  license. 


own  side  of  the  street  or  road.  Their 
drivers  could  not  turn  out  wherever  they 
pleased  in  order  to  get  ahead  of  others, 
and  whenever  the  traffic  was  blocked  and 
carriages  were  obliged  to  stop,  the  raising 
of  the  hand  by  automobilists  and  the  sig- 
nalling with  the  whip  by  drivers  of  horse 
vehicles  to  the  driver  directly  behind  them, 
which  was  notice  of  the  blockade,  seemed 
to  be  a  wise  precaution  and  easily  carried 
out.  These  were  three  things  that  par- 
ticularly impressed  me.  A  little  later  in  the 
season  the  Massachusetts  State  A.  A.  will 
send  out  notices  to  all  its  members  re- 
questing them  to  observe  the  laws  and  reg- 
ulations in  force,  and  at  that  time  these 
regulations  will  be  called  to  their  atten- 
tion." 

The  Daimler  Motoren  Gesellschaft  (Mer- 
cedes Company)  have  brought  out  a  six 
cylinder  racing  car  of  160x150  mm.  cylinder 
dimensions,  rated  at  120  horse  power.  It 
has  steel  cylinders  and  high  tension  magneto 
ignition. 


New  Yorlc's  Traffic  Regulations. 

Francis  Hurtubis,  Jr.,  counsel  for  the 
Massachusetts  State  A.  A.,  says  that  the 
street  traffic  regulations  in  New  York  city 
impressed  him  as  sensible  and  practicable. 

*'In  Central  Park  and  on  most  of  the 
streets,"  he  said,  "vehicles  traveling  in  one 
direction  were  compelled  to  remain  on  their 


New  Agencies. 

Gothenborg,    Sweden. — John   Trogarah. 

Emerado,  N.  Dak. — Archibald  J.  Scott,  Northern 
cars. 

Tracy,  Minn. — .\ugu8t  Westman's  Automobile 
Agency. 

Detroit. — Alexander  J.  McLcod,  Rumsey  electric 
vehicles. 

Winston-Salem,  N.  C— Hcgc  Brothers,  North- 
em  cars. 

Winnipeg,  Man. — Northern  Automobile  Com- 
pany,  Northern  cars. 

Indianapolis,  Ind. — ^The  D.  B.  Sullivan  Auto 
Company,   the  Lambert  cars. 

Detroit. — Wa3me  Auto  and  Supply  Company, 
Logan  delivery  wagons  and  Babcock  electrics. 

Kansas  City,  Mo.— J.  H.  Whittman,  Fifteenth 
and  McGee  streets,  Pope-Toledo  and  Popc-Waver- 
ley  cars. 

Cleveland,  Ohio.— The  Rdd  &  Cachat  Company, 
199  Crawford  road,  the  Walker  runabouts  (Cuya- 
hoga and  Lake  counties). 

Cohoes,  N.  Y.— Clutc  Brothers,  Inc.,  Mohawk 
street,  the  Pope-Hartford,  Pope-Waverley,  Pope- 
Toledo  and  Pope-Tribune  Cars. 

Grand  Forks,  N.  Dak.— The  Grand  Forks  Auto- 
mobile and  Garage  Company,  the  Carter  cars  of 
the  Motorcar  Company  (eastern  North  Dakota). 

Milwaukee,  Wis. — The  Hickman,  Kraemer  ft 
Croll  Company,  the  Carter  cars  of  the  Motorcar 
Company,  Detroit  (Wisconsin  and  upper  penin- 
sula of  Michigan). 


Trade  Personals. 

Ed.  Seymour,  formerly  with  the  Buick  Motor 
Company,  is  the  new  assistant  superintendent  of 
the  Oldsmobile  plant  at  Lansing,  Mich. 

Le  Roy  Pelletier,  formerly  of  the  art  depart- 
ment of  Motor  Way,  has  accepted  a  position  vrith 
the  Ford  Motor  Company,  of  Detroit,  where  he 
will  have  charge  of  the  advertising  work. 

Simeon  H.  Baker  has  retired  from  the  Baker- 
Cormerais  Motor  C^r  Company,  Boston,  agents 
for  the  Premier,  and  the  firm  name  has  been 
changed  %o  the  H.  D.  Cormerais  Motor  Car  Com- 
pany, 

Charles  E.  Shaw,  president  and  manager  of  the 
Palace  Motor  Car  Company,  of  Buffalo,  and 
Nathan  Dougherty,  the  secretary,  have  resigned. 
Dr.  John  J.  McCullough,  the  new  secretary,  is  in 
charge  of  the  company's  affairs.  The  company  is 
to  be  entirely  reorganized  and  capitalized  on  a 
larger  scale.     They  handle  the  Maxwell  cars. 
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Rules  of  the  A.  C.  A.  Two-Qallon 
Efficiency  Contest.* 

I. 


It  will  be  assumed  that  every  contestant  is  ac- 
quainted with  the  rules  of  the  contest.  By  enter- 
ing therein  he  shall  agree  to  abide  by  the  rules. 
In  the  event  of  any  dispute  concerning  the  in- 
terpretation of  the  rules,  the  decision  of  the  com- 
mittee shall  be  final.  Except  in  regard  to  the 
score  formula,  the  committee  reserves  the  right  to 
alter  or  amend  the  rules  up  to  the  time  of  start- 
ing as  it  may  deem  expedient  for  the  better  man- 
agement of  the  contest.  The  committee  reserves 
the  right  to  reject  any  car  with  or  without  pub- 
licly stating  the  reason,  but  in  the  latter  case  the 
entry  fee  will  be  refunded. 

II. 

CARS     ELIGIBLE    TO     COMPETE. 

The  contest  will  be  limited  to  self  propelled 
pleasure  vehicles  of  individual  owners,  or  of  man- 
ufacturers, taken  from  stock.  Special  or  freak 
cars  will  be  excluded.  Except  for  the  introduc- 
tion of  any  devices  regularly  sold,  no  alteration 
of  the  mechanism,  gears,  carburetor,  tank  or  any 
other  part  will  be  permitted,  permissible  manipu- 
lation being  limited  to  such  adjustments  of  igni- 
tion, mixture,  etc.,  as  are  ordinarily  made  when 
on  the  road.  Each  car  must  be  provided  with  a 
proper  muffler  which  must  be  kept  closed,  and  it 
must  have  a  differential  gear  or  its  equivalent. 
Any  car  which  in  the  judgment  of  the  committee 
makes  an  excessive  amount  of  noise  or  smoke  will 
be  excluded,  but  in  this  case  the  entrance  fee  will 
be    refunded. 

Rule  No.  2  is  amended  to  the  extent  of  permit- 
ting change  in  the  size,  inclination  or  elevation  of 
the  gasoline  tank  to  insure  delivery  of  the  entire 
2  gallons. 

III. 

ENTRIES. 

The  entrance  fee  will  be  $io  per  car,  and  the 
entries  will  close  on  May  2  at  noon.  No  entry 
will  be  accepted  unless  all  the  information  called 
for  by  the  entry  blank  is  given  therein,  and  it  is 
accompanied  by  the  entrance  fee.  Entry  blanks 
will  be  forwarded  by  the  club  secretary  upon  re- 
quest. 

IV. 

STARTING. 

The  contest  will  start  from  a  garage  near  the 
clubhouse.  Beginning  at  i  o'clock  in  the  after- 
noon, after  being  weighed  in  at  their  own  con- 
venience, the  cars  will  start  immediately,  pass 
the  clubhouse  and  go  over  the  measured  course,  a 
map  of  which,  with  the  disUnces  plainly  marked, 
will  be  given  to  each  driver.  The  course  is 
straight  up  Fifth  avenue  to  iioth  street,  to  St. 
Nicholas  avenue,  to  155th  street,  to  Central 
Bridge,  to  Jerome  avenue,  to  Pelham  Parkway,  to 
the  Shore  Road,  to  New  Rochelle,  and  on  to  Bos- 
ton Post  Road  per  route  card.  No  attention  will 
be  paid  to  the  time  made,  but  any  car  not  sUrting 
within  fifteen  minutes  after  the  committee  gives 
the  word  to  it,  or  that  does  not  finish  within  five 
hours,    will    be   disqualified. 

Before  starting,  each  car,  and  especially  the 
float  chamber  of  its  carburetor,  must  be  emptied 
of  all  gasoline  down  to  the  point  where  its  engine 
will  stop.  A  sufficient  number  of  independent  ex- 
perts will  be  on  hand  to  examine  the  cars  at  this 
time,  and  in  any  case  where  it  appears  to  the 
committee  that  any  attempt  has  been  made  to 
avoid  compliance  with  the  rules,  the  car  will  be 
excluded  from  the  competition.  A  sufficient  num- 
ber of  cans,  each  containing  exactly  2  gallons  of 
gasoline,  carefully  measured  and  sealed,  will  be  at 
hand,  and  will  be  distributed  to  the  cars. 

V. 

LEGAL    REQUIRF.MENT.S. 

Each  car  will  be  required  to  carry  its  State 
registration  numbers  and  all  equipment  required 
by  law,   such  as  brakes,   lamps  and  horn. 


♦  To  be  held  May  5. 


VI. 

OBSERVERS,     MAPS     AND     NUMBERS. 

The  committee  will  select  and  assign  an  ob- 
server to  each  car,  and  the  car  will  be  given  a 
contest  number  and  map  of  the  route,  showing 
distances,  and  a  memorandum  of  weight. 

VII. 

WEIGHING. 

The  weight  of  each  car  with  its  full  comple- 
ment of  passengers  will  be  taken  as  it  starts  in 
the  contest,  and  vrill  be  recorded  upon  the  report 
sheet  for  use  in  rating  the  car.  The  full  com- 
plement of  passengers  will  be  as  many  at  the  car 
is  constructed  to  seat  comfortably. 

VIII. 

PASSENGERS. 

The  load  carried  by  each  car  will  consist  of 
passengers  only,  including  the  operator  and  ob- 
server. No  dead  load  other  than  ordinary  equip- 
ment will  be  permitted.  All  passengers  and 
equipment  in  the  car  at  the  time  of  weighing  must 
remain   during  the  entire  run. 

IX. 

SCORE    FORMULA. 

The  rating  is  based  on  cars  having  four  or  more 
cylinders.  Cars  having  two  cylinders  will  be  rated 
as  though  they  weighed,  loaded,  75  per  cent,  of 
their  actual  weight.  Cars  having  one  cylinder  will 
be  rated  as  though  they  weighed,  loaded,  70  per 
cent,   of  their  actual   weight.  ( 

The  scores  made  in  the  contest  will  be  arrived 
at  as  follows: 

Tq  the  actual  weight  of  the  car  with  passengers 
as  weighed  at  the  moment  of  starting  (or  75  per 
cent,  or  70  per  cent,  of  the  same  as  mentioned 
above)  a  handicap  of  800  pounds  will  be  added. 
This  sum  will  be  multiplied  by  the  distance  in 
miles  traveled  to  obtain  the  score. 

The  cars  making  the  highest  and  the  second  and 
third  highest  scores  will  receive  the  first,  second 
and  third   prizes   respectively. 

X. 

DISTANCE    TRAVELED. 

Immediately  upon  a  car  coming  to  the  end  of 
its  run,  owing  to  the  consumption  of  its  2  gal* 
Ion  supply,  the  observer  will  determine  and  note 
the  exact  position  at  which  the  car  stopped  and  the 
distance  traveled  measured  from  the  tires  of  the 
front  wheels,  and  will  see  that  the  car  remains 
stationary  until  the  "advance"  or  "rear  wagon" 
reaches  the  point  and  checks  the  position  deter- 
mined by  the  observer.  If  the  car  has  traveled 
over  30  miles  the  observer  will  call  up  the 
clubhouse  (telephone  No.  2956  Plaza),  and  report 
the  result,  in  order  to  facilitate  the  prompt  decid- 
ing of  the  contest,  and  will  in  person  immediately 
bring  in  the  record,  which  he  will  swear  to  before 
a  notary  public  at  the  clubhouse  and  deliver  to  the 
committee. 

No  means  of  propulsion  for  a  car  other  than  its 
own  motor  will  be  allowed. 

At  the  conclusion  of  its  run,  and  as  soon  as  its 
position  and  distance  have  been  determined,  and 
it  has  received  the  relief  supply  of  gasoline,  each 
car  will  return  at  once  to  the  clubhouse.  As  soon 
as  the  three  cars  apparently  having  the  highest 
scores  have  been  ascertained,  they  will  be  sent 
to  the  garage  in  charge  of  an  official,  and  there 
be  subjected  to  a  further  examination.  The  com- 
mittee reserves  the  right  to  open  and  examine 
their   gasoline   tanks. 

XI. 

PROTESTS. 

Any  contestant  desiring  to  enter  a  protest  must 
submit  the  same  in  writing  immediately  upon  the 
concluMon  of  the  contest,  together  with  a  deposit 
of  $25,  which  sum  will  be  retained  by  the  com- 
mittee if  the  protest  is  not  sustained.  Any  protest 
thus  regularly  made  will  be  considered  by  the 
committee  immediately  and  a  decision  will  be  ren- 
dered thereon   at  once. 

XII. 

DRIVERS. 

No  change  of  operators  will  be  permitted  after 
the  start  is  made.  The  driver  of  each  car  must 
operate    his    car    without    assistance    from    others. 


The    observer   will    occupy    the    front    seat    beside 
the   driver. 

XIII. 

RBLISP  CXNS. 

A  car  serving  as  an  "advance  wagon"  will  Ac- 
company the  first  starter  and  will  keep  up  wiia 
any  car  that  takes  the  lead.  When  the  leading 
car  stalls,  the  "advance  wagon"  will  note  its  peti- 
tion and  distance  traveled,  take  up  its  contnit 
number  and  deliver  to  it  a  5  gallon  or  relief  can 
of  gasoline  to  enable  it  to  return  to  the  dubhotue. 
The  "advance  wagon"  will  then  retrace  its  c<mr*f, 
relieving  in  succession  the  stalled  cars  as  it  mctxi 
them.  It  will  carry  also  a  surveyor's  assistant 
A  "rear  wagon,"  similarly  equipped  and  having  a 
cyclometer,  will  accompany  the  last  starter  an^ 
will  act  in  a  similar  capacity  working  from  the 
rear  of  the  course. 

XIV. 

PRIZES. 

Prizes  consisting  of  a  $500  punch  bowl  for 
first,  a  $100  cup  for  second,  and  a  medal  tor 
third  are  offered  by  the  club,  and  are  now  or 
exhibition  at  the  clubrooms,  where  they  will  re- 
main until  the  awards  are  made.  The  distancvs 
traveled,  weights  and  ratings  as  laid  down  aboT« 
will  be  put  together  immediately  by  the  coc- 
mittee,  who  will  remain  in  session  continuous'; 
from  the  time  the  contest  begins  until  the  conclu- 
sions are  reached,  and  the  winners  will  be  an 
nounced  and  the  prizes  awarded  and  delivered  he 
fore  adjournment.  A  score  board  will  be  made 
up  at  the  clubhouse  showing  the  number,  wci^t 
handicaps,  total  weight,  distance  traveled  and 
fhe  score  of  each  car.  from  which  the  prizes  will 
be  awarded. 

XV. 

CERTIFICATES    OP    PERFORMANCE. 

Upon  request,  certificates  of  performance  hLI 
be  given  for  each  car  that  enters,  goes  over  the 
course  and  complies  with  all  the  rules,  and  is 
therefore  eligible  for  a  prize. 


The  Road  Club. 

On  the  occasion  of  the  recent  Agricul- 
•  tural  Hall  Show  in  London  a  new  organ- 
ization of  motorists,  the  Road  Club,  was 
founded,  with  the  assistance  of  the  A.  C 
G.  B.  and  I.  and  the  Motor  Union.  A 
pamphlet  issued  setting  forth  the  object  of 
the  new  club  states  that  it  was  "established 
to  meet  the  requirements  of  motorists, 
driving  tourists,  hunting  and  coaching  peo- 
ple and  others  who  wish  to  assist  in  a  re- 
vival of  the  glories  of  the  road  and  to  pur- 
sue the  delightful  pastime  of  road  touring 
under  more  favorable  conditions  than 
have  hitherto  prevailed. 

Well  appointed  and  comfortably  fur- 
nished private  clubrooms  for  the  exclusive 
use  of  lady  and  gentlemen  members  and 
their  friends  (together  with  toilet  rooms) 
are  being  taken  where  possible  at  the  lead- 
ing hotels  in  cities  and  towns  which  arc 
considered  to  be  of  sufficient  interest  to 
members  to  be  suitable  and  agreeable  stop- 
ping places. 

For  the  first  500  members  of  this  club, 
who  will  join  without  entrance  fee.  the  "very 
moderate  subscription"  is,  for  ordinary  male 
members  4  guineas,  but  for  ladies  3  guineas. 
Members  of  the  Automobile  Club  and  affili- 
ated clubs,  the  Motor  Union,  members  of 
hunts  and  coaching  clubs,  however,  pay  3 
guineas,  while  lady  members  of  the  Motor 
Union  and  Ladies'  Automobile  Club  pay 
£2  I2s.  6d.  Prominent  local  residents  in 
the  various  centres  where  the  quarters  of 
the  Road  Club  are  situated  will  be  electc^i 
as  honorary  members. 
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The  American  Lamp  Company,  Detroit, 
have  occupied  their  new  quarters  at  255 
JcfFerson  avenue. 

The  Winton  Motor  Carriage  Companj' 
inform  us  that  800  of  the  Winton  Model  K 
cars  have  already  been  delivered  to  pur- 
chasers. 

It  is  reported  that  the  Golden  State 
Motor  Car  Company,  of  Los  Angeles, 
Gal.,  arc  to  begin  the  manufacture  of 
automobiles. 

The  police  department  of  Winnipeg. 
Man.,  has  purchased  a  Winton  Model  K  for 
the  use  of  the  chief  of  the  Northwestern 
Mounted  Police. 

The  American  Machinery  and  Manufac- 
turing Company,  133  Beaubien  street,  De- 
troit, Mich.,  expect  to  begin  making  motor 
trucks  September  i. 

The  Double  Friction  Coil  Clutch  Com- 
pany, Chicago,  111.,  have  removed  their  gen- 
eral offices  and  works  from  42  River  street 
to  45-47  South  Canal  street. 

The  Olds  Motor  Works  are  conducting 
a  200  hour  non-stop  contest  in  Detroit 
with  a  four  cylinder  touring  car  from  the 
agency  of  J.  P.  Schneider. 

A  New  York  company  is  reported  being 
organized  to  manufacture  on  royalty  the 
automobile  tires  controlled  by  the  Seaton 
Auto  Tire  Company,  of  St.  Louis. 

The  Prest-o-Lite  Manufacturing  Com- 
pany, Indianapolis,  Ind.,  have  moved  their 
plant  from  Pennsylvania  and  Twenty-eighth 
streets  to  18-24  South  East  street. 

The  San  Francisco  branch  of  the  Fisk 
Rubber  Company  is  one  of  the  stores  known 
to  have  been  totally  destroyed  by  the  fire 
which  followed  the  recent  earthquake. 

The  Truscott  Boat  Manufacturing  Com- 
pany, of  St.  Joseph,  Mich.,  will  begin  the 
manufacture  of  motor  supplies  in  May.  En- 
gines for  motor  cars  will  be  a  specialty. 

Richard  E.  and  H.  P.  Hannan,  of  Og- 
(lensburg,  N.  Y.,  are  about  to  open  an 
agency,  repair  and  supply  establishment  in 
that  town,  and  desire  to  hear  from  inter- 
ested firms. 

The  first  shipment  of  Aerocars  to  New 
York  city  was  received  last  week,  and  they 
arc  now  on  exhibition  at  the  new  sales- 
rooms and  garage  at  Broadway  and  Seven- 
ty-third street. 

C.  S.  Mendenhall,  512  Race  street,  Cin- 
cinnati, Ohio,  has  just  published  a  road  map 
of  Maryland  and  Delaware,  accompanied  by 
two  detailed  maps  of  the  country  around 
Washington  and  Baltimore. 

Dr.  J.  W.  Carhart,  of  Austin,  Tex.,  has 
applied  for  a  patent  on  a  laminated 
paper  tire  for  automobiles.  The  paper 
used  is  a  heavy  binder's  board,  sawed, 
by  means  of  a  band  saw,  into  segments 
corresponding  to  the  circle  of  the  wheel. 
Four  or  more  of  these  make  the  circuit 
of   the    wheel,    being    built    up    upon    the 


rim  of  the  wheel  by  adding  one  layer  or 
segment  to  another  with  white  lead  or 
other  paint  between. 

The  Brown-Lipe  Gear  Company,  Syra- 
cuse, N.  Y.,  will  build  a  five  story  factory 
for  the  manufacture  of  equalizing  and 
steering  gears  for  automobiles. 

The  national  meet  of  the  Federation 
of  Motor  Cyclists  will  be  held  at  Roches- 
ter, N.  Y.,  July  4  to  7.  The  national  en- 
durance contest  will  be  run  from  New 
York  to  Rochester,  350  miles,  July  2 
and  3. 

The  Kobusch  Automobile  Company,  of 
St.  Louis,  has  been  incorporated  with  a 
capital  of  $1,000,000  to  take  over  the  auto- 
mobile business  established  by  George  J. 
Kobusch,  president  of  the  St.  Louis  Car 
Company. 

The  Brookline  Medical  Society,  of 
Brookline,  Mass.,  has  appointed  a  com- 
mittee to  confer  with  the  Board  of 
Health  in  regard  to  abating  the  dust 
nuisance  caused  by  automobiles  in  resi- 
dential sections  of  that  town. 

Major  F.'  A.  Mahan,  51  Avenue  Mon- 
taigne, Paris,  has  been  appointed  attorney 
for  the  A.  C.  A.  in  France.  Members  tour- 
ing Europe  may  apply  to  him  for  legal  ad- 
vice and  assistance,  if  the  necessity  arises, 
for  which  he  will  charge  a  reasonable  fee. 

The  Matheson  Motor  Company,  Wilkes- 
barre.  Pa.,  have  plans  for  the  erection  of  a 
large  plant  for  the  manufacture  of  com- 
mercial automobiles.  The  employees  of  the 
company  will  be  furnished  with  free  libra- 
ries, clubrooms,  baths  and  an  athletic  field 
with  track. 

Edward  Johnson,  of  Jersey  City,  N.  J., 
has  been  appointed  chief  inspector  of 
motor  vehicles  for  the  State  of  New 
Jersey  under  the  new  law  creating  a  de- 
partment of  automobiles,  of  which  As- 
sistant Secretary  of  State  J.  B.  R.  Smith 
is  the  head. 

The  Hedgeland  solid  axle,  an  Ameri- 
can product,  was  recently  subjected  to  a 
1,000  mile  trial  fitted  to  a  Cadillac  four 
cylinder  car,  and  also  to  special  tests 
bearing  on  its  anti-skidding  qualities  by 
the  technical  committee  of  the  A.  C.  G. 
B.  and  I.  in  London.  The  results  of  the 
test  are  not  yet  to  hand. 

The  recently  incorporated  Chatham  Mo- 
tor Car  Company,  Ltd.,  Chatham,  Ont., 
have  leased  a  factory,  where  they  will  man- 
ufacture runabouts  and  a  light  type  of  ton- 
neau  car.  They  will  also  deal  in  all  kinds 
of  motor  vehicles.  The  provisional  presi- 
dent is  Dr.  T.  K.  Holmes,  and  R.  J.  Gardi- 
ner is  secretary  and  treasurer.  The  di- 
rectors are  R.  L.  Brackin,  Chatham ;  Dr.  T. 
K.  Holmes,  Chatham;  Thomas  Dillon,  De- 
troit, and  R.  J,  Gardiner,  of  Chatham. 

The  Excelsior  Automobile  Supply 
Company  have  opened  their  new  Chica- 
go store  at  1436  Michigan  avenue  in 
Automobile  Row.  The  Western  Conti- 
nental Caoutchouc  Company  have  start- 
ed business  in  the  adjoining  store,  1438 
Michigan  avenue,  where  they  have  a 
vulcanizing  and  tire  repair  plant.  The 
interiors  of  these  two  stores  are  finished 


in  weathered  oak,  Mission  style,  and  the 
show  cases  are  lighted  by  shaded  elec- 
tric lamps,  in  which  the  names  of  vari- 
ous automobile  specialties  are  inserted  in 
red  letters. 

Rutland,  Vt,  will  have  an  automobile 
show  in  connection  with  its  horse  show 
June  5  and  6. 

An  automobile  factory  is  being  talked  of 
at  Lincoln,  Neb.  The  Cushman  Motor 
Company  is  interested  in  the  proposition. 

The  Viqueot  Company,  New  York,  has 
gone  out  of  business  as  the  result  of  the 
failure  of  the  Vehicle  Equipment  Com- 
pany. 

The  Jackson  Automobile  Company,  Jack- 
son, Mich.,  have  occupied  additional  build- 
ings containing  10,000  square  feet  of  floor 
space. 

The  Automobile  Equipment  Company 
have  built  an  extension  on  their  factory  in 
Detroit.  Chas.  F.  Root  has  been  appointed 
superintendent. 

The  newly  incorporated  Rossel  Com- 
pany of  America,  sole  agents  in  the  Unit- 
ed States  and  Canada  for  the  Rossel  cars 
made  at  Sochaux-Montbeliard,  France, 
have  opened  an  office  in  the  Knicker- 
bocker Building,  Thirty-eighth  street  and 
Broadway,  New  York,  with  Wm.  P.  S. 
Earle,  formerly  with  the  New  York  branch 
of  the  White  Sewing  Machine  Company,  as 
manager.  They  will  handle  the  four  types 
of  Rossel  motors,  22-26  horse  power,  28-35 
horse  power,  40-50  horse  power  and  50-65 
horse  power. 

W.  K.  Vanderbilt,  Jr.,  has  written  to 
Clerk  Long,  of  the  Nassau  County  Board 
of  Supervisors  at  Mineola,  X.  Y.,  saying 
that  it  was  more  than  likely  that  the 
course  used  last  year  for  the  Vanderbilt 
Cup  Race  will  be  used  again  this  year. 
He  expressed  his  pleasure  at  the  receipt 
of  the  letter  informing  him  that  1,500 
residents  of  the  county  had  signed  a  peti- 
tion favoring  the  use  of  the  Nassau 
course.  The  People's  Protective  Asso- 
ciation will  meet  at  Hempstead  about 
May  I  in  an  effort  to  prevent  the  use  of 
this  course  for  the  race. 

At  the  annual  meeting  of  the  Winni- 
peg (Man.)  A.  C.  the  following  officers 
were  elected:  Patron,  Sir  Daniel  Mc- 
Millan; honorary  president,  Mr.  John 
Gait;  president,  Mr.  J.  G.  C.  Armytage; 
first  vice  president,  Mr.  F.  H.  Phippen; 
second  vice  president,  Mr.  R.  MacLeod; 
secretary-treasurer,  Mr.  A.  Emmett;  ex- 
ecutive committee,  Messrs.  Maw,  New- 
man, J.  K.  McCullock,  W.  C.  Power,  H. 
Aylwyn,  D.  H.  Bain  and  Dr.  Baird;  tour- 
ing and  racing  committee,  D.  H.  Bain 
(president),  W.  C.  Power,  J.  K.  McCul- 
Jock,  H.  Aylwyn  and  R.  MacLeod.  Mr. 
F.  H.  Phippen  was  elected  convener  for 
the  protection  committee  with  power  to 
choose  his  associates. 

The  Southern  Automobile  Company  has 
been  organized  at  Jacksonville,  Fla.,  to 
manufacture  automobiles.  A  factory  has 
been  secured,  and  business  will  begin  at 
once.  The  officers  are:  President,  John  B. 
McDonald;    vice    president    and    treasurer. 
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Hubert  G.  Stone;  secretary,  Hugh  E.  Part- 
ridge. 

The  Kansas  City  Motor  Car  Company 
will  locate  at  Kenosha,  Wis.,  where  they 
will  build  a  factory  for  the  manufacture  of 
motor  trucks.  They  have  taken  300  acres 
of  land. 

The  Corning  (N.  Y.)  Automobile  Club 
has  been  organized  with  Joseph  C.  Moore 
as  president,  J.  H.  Whitman  secretary  and 
Kenneth  R.  Otis  as  chairman  of  the  enter- 
tainment committee. 

The  New  York  Automobile  Trade  As- 
sociation have  elected  the  following  offi- 
cers: President,  Percy  Owen,  Aerocar 
Company;  first  vice  president,  Carl  Page, 
White  Sewing  Machine  Company;  sec- 
ond vice  president,  C.  F.  Wyckoff,  De- 
cauville  Company;  secretary  and  treas- 
urer, W.  P.  Kennedy. 

The  Bloomington  (111.)  A.  C  has  elected 
the  following  officers:  President,  S.  P.  Ir- 
win; vice  president,  W.  E.  Johnston,  of 
Arrowsmith;  secretary.  Henry  Thobro; 
treasurer,  Charles  W.  Diets;  directors,  W. 
K.  Bracken,  Walter  H.  Johnson,  John  A. 
Beck,  O.  R.  Skinner  and  George  M.  Green; 
road  captain,  Guy  Carlton;  assistant,  A.  C. 
Camahan. 

The  Hartford  A.  C.  has  elected  the  fol- 
lowing officers:  President,  J.  Howard 
Morse;  vice  president,  F.  C.  Billings;  sec- 
retary, G.  B.  Dustin;  treasurer,  R.  B. 
Belden;  chairman  committees — member- 
ship, L.  C.  Cover;  runs  and  tours,  George 
Beach;  racing,  George  E.  Sykes;  good 
roads,  J.  M.  Birmingham;  amusement, 
A.  L.  Hills;  rights  and  privileges,  R.  M. 
Goodrich. 


Another  Sewer  Explosion  in  Gar- 
age District. 

The  fifth  in  the  series  of  explosions  in  the 
sewers  in  the  girage  district  in  New  York 
city  sent  manholes  soaring  skyward  Tues- 
day afternoon.  Some  reports  say  there 
were  nine  explosions  quickly  succeeding 
each  other.  A  saloonkeeper  at  the  south- 
west corner  of  Fifty-first  street  and  Ninth 
avenue  set  off  the  sewers  by  going  into  his 
cellar  and  lighting  a  gas  stove.  Several 
people  were  injured  and  many  buildings  se- 
riously damaged.  The  feeling  is  strong 
that  gasoline  flowing  into  the  sewers  from 
the  garages  is  the  cause  of  these  explosions, 
which  are  becoming  a  menace  to  life  and 
property  in  that  part  of  the  upper  west  side. 
Borough  President  Ahearn  is  conducting  a 
searching  investigation  with  the  aid  of 
chemists.  The  Board  of  Aldermen  will 
probably  pass  an  ordinance  as  the  result  of 
his  report. 


White.  A  specialty  will  be  made  of  rebuilding 
transmissions  of  all  kinds. 

W.  N.  Woelk,  Jr.,  has  opened  a  livery  garage 
and  repair  shop  at  Larned,  Kan. 

Mayor  Severn,  of  Jamestown,  N.  Dak.,  is  plan- 
ning to  build  a  garage  in  that  town. 

John  F.  Kitchen  will  conduct  the  Belmar  garage, 
521-525  Homewood  avenue,  Homcwood,  near  Pitts- 
burg,  Pa. 

Ralph  Rogers  &  Co.,  Ottumwa,  la.,  will  open 
a  garage  at  316  North  Main  street,  Burlington, 
la.,  May   15. 

The  Reid  &  Cachot  Company,  Cleveland,  Ohio, 
have  opened  a  garage  and  repair  shop  at  199 
Crawford   road. 

Plans  have  been  drawn  for  a  garage  to  be  built 
by  Fred  L.  Herwig  on  North  avenue  near  Pros- 
pect avenue,  Milwaukee. 

McGee  &  Grcenlease  have  opened  a  livery  garage 
at  Fifteenth  and  Virginia  street,  Kansas  City,  Mo. 
They  will  rent  Buick  cars. 

Garages  have  been  opened  at  Reading,  Mass.,  by 
H.  K.  Austin  and  Kinsley  &  Hawes,  both  of 
whom  are  agents  for  several  lines. 

The  Ford  agency  in  Cleveland  is  erecting  a  two 
story  brick  addition  in  rear  of  salesrooms,  the 
total  floor  space  to  be  10,000  square  feet. 

Lucas  &  Christen  son,  formerly  with  the  Olds 
Motor  Works,  have  opened  a  garage  and  repair 
shop  at  556  Euclid  avenue,  Cleveland,  Ohio. 

The  Jay  A.  Hinman  Telephone  and  Electric 
Company,  Oshkosh,  Wis.,  have  opened  a  garage 
known  as  the  Auto  Inn  at  226  Main  street. 

The  Baltimore  Motor  Carriage  Company,  Balti- 
more, Md.,  have  erected  a  garage  on  East  North 
avenue,  near  Charles  street.  They  handle  the 
Winton  cars. 

W.  E.  Brown  and  Tarlcton  Kenworthy  have 
organized  the  Tippecanoe  Automobile  Company  at 
Lafayette,  Ind.,  and  will  soon  open  a  garage 
and  repair  shop  at  928  Main  street. 

The  new  garage  on  Howard  street,  Albany,  N. 
Y.,  of  which  C.  Sutherland  Ransom  will  be  man- 
ager, is  nearing  completion.  The  stockholders  in- 
clude many  automobilists  of  social  prominence. 

J.  J.  Hennings  and  I.  L.  Belyea  have  organized 
the  Waterville  Motor  Company,  Waterville,  Me., 
and  will  soon  open  salesrooms  and  garage  at  245 
Main  street.  They  will  handle  the  Lambert  and 
Reo  cars. 

The  Pittsfield  (Mass.)  Auto  Garage,  to  be  con- 
ducted by  the  Douglas  Andrews  Company,  opened 
last  Saturday,  with  Frank  P.  Whyland,  formerly 
superintendent  of  the  Berkshire  Automobile  Com- 
pany,   as   manager. 

The  Buffalo  Garage  Company,  at  Ferry  and 
Chenango  streets,  Buffalo,  N.  Y.,  are  looking  for 
a  site  for  a  new  garage  in  the  Elmwood  residential 
district.  It  is  contemplated  expending  $22,000  on 
the  new  garage,  about  $8,000  to  go  into  a  building 
100  feet  by  225  feet.  The  structure  is  to  be  fire- 
proof,  of  brown  stone,   two  stories  high. 


Garage  Notes. 

A.  L.  Taber  has  opened  a  garage  and  repair 
shop   at    Corona,    Cal. 

Victor  A.  Wiss,  Morristown,  N.  J.,  is  building 
a  new  garage  on  Pine  street. 

The  Ellicott  Automobile  Station,  Ellicott  and 
Washington  streets,  Buffalo,  N.  Y.,  is  being  re- 
modeled    by     the     new     proprietors,     Wenzel     & 


New  Incorporations. 

Detroit  Motor  Casting  Company,  Detroit,  Mich. 
— Capital,  $25,000. 

The  Boulevard  Garage  Company,  Cleveland, 
Ohio. — Capital,  $10,000.  *  Incorporators,  H.  J. 
Dunn   et  al. 

Pioneer  Automobile  Company,  Portland,  Ore. — 
Capital,  $1,000.  Incorporators,  Ed.  L.  Estes,  Cal- 
vin Heilig,  Edward  Heilig  and  H.  F.  Estes. 

Hesse  Automobile  Company,  Brooklyn,  N.  Y. — 
Capital,  $1,200.  Incorporators,  Emanuel  Hesse, 
Herman  Hesse  and  J.  J.  Hesse,  all  of  Brooklyn. 

Sears-Nattinger  Company,  Des  Moines,  la. — 
Capital,  $10,000;  to  engage  in  the  automobile  busi- 
ness. Incorporators,  W.  W.  Sears  and  O.  R.  Nat- 
tingcr. 

Fitchburg  Auto  Transit  Company,  Fitchburg, 
Mass. — Capital,  $6,000  (paid  in  $5,000).  Officers: 
President,  N.  Curtis  Rubier;  treasurer,  E.  A. 
Bruce. 

South  Bend  Automobile  and  Garage  Company, 
South  Bend,  Ind. — Capital,  $5,000  (an  auxiliary 
of  the  Studebaker  Brothers  Manufacturing  Com- 
pany).     Incorporators,   Harry   D.   Johnson,   Nelson 


J.    Riley,   Geo.    M.    Studebaker.    E.    L.    Kuhn*  ari 
.C,    A.   Carlisle. 

Adams-Farwell  Company,  Chicago.  —  Capital, 
$2,500;  dealing  in  automobiles.  Incorporators 
Eugene  Adams,  Herbert  Adams,  F.   O.    Farwell. 

The  Prince  Wells  Company,  LouisviUe,  Ky.— 
Capital,  $5,000;  to  handle  automobiles  and  ^cctii^ 
sories.  Incorporators,  Prince  Wells,  R.  L.  WcIU 
and   M.   Erhele. 

R.  Bertelli  &  Co. — CapiUI,  $75,000;  to  manu- 
facture engines,  machinery,  automobiles,  etc  In 
corporators,  R.  R.  Bertelli,  E.  Paladina,  C.  Piva, 
New   York  city. 

Welch  Motor  C^ar  Company,  of  New  York.— 
Capital,  $10,000;  to  deal  in  automobiles,  etc  lu 
corporators,  C.  A.  Hamilton,  Burgoyne  Hamiit  in. 
L.  H.  Perl  man.  New  York  city. 

Camden  Motor  Company,  Camden^  X.  J.— 
Capital,  $1,000,000;  to  manufacture  and  deal  in 
motors  of  all  kinds.  Incorporators,  J.  Jenks,  R 
Anderson  and  J.  L.  Rodgers,  all  of  Camden. 

Harvey  Auto  Shop,  New  York  City. — Capita:. 
$5,000;  to  deal  in  automobiles.  Incori>orator»,  C, 
H.  O'Neill,.  W.  K.  Hadley,  J.  E.  Murray,  E.  W. 
J.  Taylor,  of  New  York  city;  L.  Powers,  Oasinicc. 
N.  Y. 

The  St.  Clair  Motor  Company,  Detroit,  Midi.— 
Capital,  $35,000;  to  manufacture  engines,  atstomo- 
biles,  power  boats,  etc.  Incorporators,  Harry  D, 
Baird,  Earl  Roscoe  Ryno  and  Ulrich  A.  Abra- 
hams. 

United  States  Motor  Vehicle  Company,  Phila- 
delphia, Pa. — To  purchase  patents  granted  in 
foreign  countries  for  automobiles  and  other  rchi- 
cles;  capital  stock,  $100,000.  Incorporated  tinder 
Delaware   laws. 

Indiana  Motor  Cub,  White  City,  Ind. — Capiu'. 
$5,000;  to  promote  the  use  of  motor  boats  and 
automobiles  as  pleasure  vehicles.  Directors,  Bruce 
Maxwell,  E.  A.  Strong,  Jr.,  R.  H.  Hasler,  W.  G. 
Wal  and  E.  H.  Katterhenry. 

Maryland  Motor  Exhibition  Company,  Balti- 
more, Md. — (Capital,  $1,200;  to  hold  automobile 
shows  and  automobile  race  meets.  Incorporators, 
Howard  W.  Gill,  A.  S.  Zell,  E.  L.  Buchanon,  B. 
R.  Johnson  and  R.  J.  Atkinson. 

Hastings  Motor  Car  Supply  Company. — Capital. 
$1,000;  to  manufacture  supplies  and  appliance 
for  automobiles,  etc  Incorporators,  Edward  S. 
Perat,  George  J.  Jackson  and  Cornelius  Gallagher, 
all  of  No.  41  Park  Row,  New  York. 

Lubeck  Automobile  Company,  Grand  Rainds. 
Mich. — Capital,  $15,000  ($5,000  paid  in);  to  man- 
ufacture, buy,  sell  rent  or  otherwise  deal  in  auto- 
mobiles. Incorporators,  J.  Oakley  Carson.  Philip 
H.  Travis  and  Benjamin  P.  Merrick,  all  of  Carand 
Rapids. 

Kobusch  Automobile  Company,  St.  Louis,  Mo. — 
Capital  stock,  $1,000,000;  to  manufacture  auto- 
mobiles. Incorporators,  George  J.  Kobtach 
(9.997  shares),  Harry  F.  Vogel,  Cieorge  A.  Mills 
and  W.  S.  Miller,  all  of  St.  Louis  (eadi  one 
share). 

The  Rossel  Company  of  America,  New  York 
City. — Capital,  $100,000;  to  handle  the  Rossel 
French  cars  in  the  United  States  and  Canada.  In- 
corporators, Harry  N.  Fletcher,  of  Hoboken,  N. 
J.;  Francois  Rossel,  of  Sochaux-Montbeliard, 
France;  Count  Manuel  de  Caserta,  of  Paris;  Wil- 
liam S.  Ottman,  Chas.  M.  Eaton  and  Eugene  N. 
Robinson,  of  New  York.  Officers:  President,  Mr. 
Fletcher;  vice  president,  M.  Rossel;  treasurer,  Mr. 
Ottman;  secretary.  Count  de  Caserta. 


Trade   Literature   Received. 

Warner  Instrument  Company,  Beloit,  Wis. — Il- 
lustrated  booklet.   "The  Autometer." 

New  York  and  New  Jersey  Lubricant  Company. 
—Booklet,  "The  Survival  of  the  Fittest  Lubrica- 
tion." 

Pope  Motor  Car  Company,  Waverley  Depart- 
ment, Indianapolis,  Ind. — Booklet,  "Profitable 
Electric   Garages." 

The  Simms  Manufacturing  Company,  Ltd.,  Mag- 
neto Department,  Welbeck  Works,  Kimberley 
Road,  Kilburn,  London,  England. — Circulars  de- 
scribing   the    Simms-Bosch    magneto    electric   igni- 
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Mr.  Henry  L.  Venn*  of  Chic<^o»  pays  this  tribute  to  his  Winton  Model  K  : 

*'Our  Winton  Model  K  hhi  given  entire  satisfaction  in  every  respect.     The  car  runs 

quietly  and  smoothly*  and  negotiates  the  most  poorly  paved  and  unpaved  streets  of  Chicago 

without  requiring  the  release  of  the  high-speed  dutch*  any  desired  speed  being  reached  at 

once  by  throttling  the  engine  by  means  of  the  Winton  air  control. 

**  We  assure  you  that  there  is  no  car  on  the  market  <which  suits  us  better  than  the 

Winton  Model  K.^ 


WINTON  MODEL  K— Thirty  H.  P.  or  better.  Four  vertical,  water-cooled 
cylinders.  Cylinders,  pistons  and  bearings  ground  to  eliminate  friction.  All 
materials  tested  for  strength  before  use.  Flexible  speed  control.  Non-jar  trans- 
mission, with  non-breakable  gears.  Exclusive  Twin  Springs.  Write  for  **  The 
Motor  Car  Dissected,"  mentioning  this  paper. 


Compare  the  $2,500  Winton  Model  K  with  any  Car  on  the 
ma/rUet  selling  at  $3^00  or  more. 

Ihe    WINTON    MOTOR    CARRIAGE    CO. 

UcMiMlandM  Sdden  PiUmt  CLEVELAND,   OfflO,  U.  S.  A. 

Winton   Bnnch  House*   in  New  Yorl(.  Pftltlnirt.  Cliic«i<o.   rttiladelpliia,  Boston   and  London.     Winton  Sales 
Agendas  in  all  important  places. 


CopTTifht.  ISOe.  by  E.  P.  Iniersoll 

I  firiK  ron  parage  NUMBER.  MAY  30. 


Vou*ve    Been    WaltInD;    for   THB    TIRB    for    Gommerclal    Vehlel 

IT'S       HBRB 


Diamond 

Wire  Mesh  Base 
Construction 


For  Motor  Trucks  and  Commercial  Cars, 

Has  made  certain  the  future  of  the  self-propelled  vehicle. 

Scientifically  proportioned. 

Easily  appHed,  and  remains  on  until  you  remove  it  purposely. 

Triumphant  ^fter  tests  of  extraordinary  length  and  severity. 

Commended  and  recommended  by  manufacturers  of  experience. 

Made  single  up  to  5  inch;  above  that  in  twin  types. 

Let  us  send  you  our  catalogue  explaining  this  feature, 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio. 


NEW  YORK-78  Reade  St. 
BOSTON— 174  Columbus  Ave. 
PHILADELPHIA-aH-306  N.  Broad  St. 
BUFFALO— 716  Main  St. 


DETROIT— 168  JeflFerson  Ave. 
ST.  LOUIS— 8966  Olive  St. 
CHICAGO— 1688-1581  Michigan  Ave. 
CLEVELAND— 1514  Euclid  Ave. 


SAN  FRANCISCO-«)6  Mission  St. 
DENVER— 322  Boston  Building. 
MINNEAPOLIS-611  First  Ave.  S. 


The   Duplex 
Attachment 


By  the  simple  polling 
of  This  Little  Switch 

any  spark  plug  will  be  made 
to  fire,  no  matter  how 


FOUL 


No  stoppage,  no  delay,  no  annoyance,  no  mis- 
fires on  account  of  rain  or  splashing  water. 

$2.50  at  your  own  dealer. 

DUPLEX   IGNITION    GO. 

1555  Broadway   t       t       i     NEW   YORK 


Why  is  the  Royal  Tourist  famous? 

ASK  AN  OWNER 

ROYAL    ! 


Model  G 


$3,500 


40  H.  P. 


The  Royai  Motor  Car  Co. 

CLEVELAND,  OHIO 

AGENTS:— C.  A.  Ducrr  &  Co.,  New  York;  G.  J.  Dunham.  Boston;  The 
McDnffee  Antomobile  Co.,  Chicago;  G.  W.  Caplin,  Minneapolis;  Auu>> 
mobile  &  Supply  Co.,  Lim.,  Toronto;  Motor  Shop,  Philadelphia;  Rer- 
burn  Motor  Car  Co.,  St.  Louis;  Standard  Automobile  Co.,  Pittsbnri; 
Amos-Pierce  Auto.  Co.,  Syracuse;  Schoefifel  Co.,  Rochester;  Royal  Motor 
Car  Agency,  San  Francisco. 

Member  A.  L.  A.  M. 


May    2.    2906. 
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Pattern  Making  for  Motor  Car 
Work. 

By  E.  F.  Lake. 
Pattern  making  is  looked  at  as  a  nec- 
essary evil  by  the  average  manufacturer, 
and  manufacturers  of  motor  cars  not  hav- 
ing as  yet  arrived  at  that  degree  of  organ- 
ization which  insures  the  best  results — a 
well  finished  product  at  the  lowest  possible 
cost— mostly  do  without  a  pattern  shop  or 
department,  and  even  many  fairly  large 
firms  are  sending  their  drawings  out  to 
get  the  patterns  made,  thus  spending  large 
sums.  Some  automobile  manufacturers 
pay  out  from  $5,000  to  $10,000  a  year 
for  pattern  work,  expecting  that  next  year 
they  will  have  all  the  patterns  made  and 
the  bill  will  be  smaller,  but  when  next 
year  comes  the  patterns  have  been  worn 
out  and  new  ones  have  to  be  made,  with 
the  result  that  the  bills  are  about  the 
same. 

With  the  expenditure  of  about  $800  for 
machinery,  an  up  to  date  pattern  shop 
could  be  fitted  up  and  the  patterns  made  at 
a  great  saving,  not  only  in  the  actual  pat- 
tern bill  but  also  in  the  time  of  the  en- 
gineer and  others  in  looking  after  the 
work  Not  that  a  saving  would  necessarily 
be  eflFcctcd  in  the  first  cost  of  each  indi- 
vidual pattern,  but  the  patterns  might  be 
built  in  a  more  substantial  manner  than 
they  will  be  built  by  the  ordinary  job 
shop,  which  is  forced  to  turn  out  the 
work  as  cheaply  as  possible,  owing  to  the 
competition  in  that  line  of  work,  and  in 
many  cases  to  the  ignorance  of  those  for 
whom  the  work  is  done. 

To  illustrate  this  point,  I  may  mention 
that  I  have  seen  within  the  last  year  a  pat- 
tern for  an  aluminum  engine  case,  made 
after  the  job  shop  style,  which  after  sixty 
castings  had  been  made  from  it,  was  sent 
back  to  the  shop  for  repairs;  and  upon 
return  to  the  foundry  and  after  sixty-five 
more  castings  had  been  made,  a  total  of 
125,  it  was  once  more  returned  to  the  pat- 
tern shop  and  completely  overhauled.  A 
few  weeks  later  another  pattern  was  made 
in  a  pattern  shop  which  the  company  had 
established  for  making  their  own  patterns, 
from  the  same  drawings,  as  enough  cast- 
ings could  not  be  produced  from  the  one 
pattern.  This  was  sent  to  the  foundry  and 
after  it  had  been  used  to  make  135  cast- 
ings was  returned  to  the  pattern  shop  for 
some  alterations  which  the  engineer  wished 
to  have  made,  and  it  showed  very  little 
wear,  looking  as  though  it  would  stand  up 
for  the  rest  of  the  season's  work. 

This  company  also  had  three  patterns 
made  in  their  own  pattern  shop,  of  a  30-35 
horse  power,  four  cycle,  water  cooled  motor, 
twin  cylinder,  which  patterns  have  been 
in  use  since  last  August  and  have  not  been 
returned  for  repairs  yet,  thus  showing 
that  patterns  from  which  a  great  many  cast- 
ings are  to  be  made  cannot  be  made  too 
good,  and  that  it  is  much  cheaper  in  the 
long  run  to  have  one  pattern  that  will 
serve  for  300  or  400  castings  than  to  have 
three  patterns  that  will  only  give  100  cast- 


ings each,  as  one  good  pattern  can  be 
made  much  cheaper  than  three  poor  ones, 
to  say  nothing  of  the  costly  delays  due  to 
a  pattern  being  held  up  for  repairs,  when 
every  casting  may  mean  the  sale  of  another 
car. 

Then,  again,  it  is  false  economy  to  have 
an  engineer  to  do  the  designing  and  not 
have  a  pattern  shop  to  work  out  his  ideas 
—one  that  he  can  go  into  without  loss  of 
time  and  see  the  work  in  course  of  con- 
struction, change  anything  that  does  not 
look  good  or  that  is  not  working  out  so  as 
to  fit  other  parts. 

Of  course,  when  the  work  becomes 
standardized,  metal  patterns  can  be  made 
and  used,  and  they  are  almost  indestruct- 
ible, but  at  this  time,  when  so  many  altera- 
tions and  improvements  are  being  made, 
the  wood  pattern  serves  the  purpose  bet- 
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ter  than  anything  else.  Cherry  or  bay- 
wood  (commonly  called  mahogany)  are 
the  most  suitable  for  patterns  that  are  to 
be  used  for  a  large  number  of  castings,  as 
they  arc  easy  to  cut  and  fashion  into  shape, 
present  a  hard  surface  and  have  a  fine 
grain,  which  does  not  absorb  the  water  and 
moisture  readily,  and  then  warp  out  of 
shape  or  break  loose  at  the  joints. 

The  pattern  shop  being  classed  as  a 
non-productive  investment,  manufactur- 
ers look  upon  it  as  an  expensive  luxury, 
and  it  can  be  made  such  if  the  man  in 
charge  of  the  shop  does  not  have  a  thor- 
ough knowledge  of  the  business.  He 
must  have  a  knowledge  not  only  of  the 
actual  construction  of  the  pattern,  as 
most  any  pattern  can  be  built  in  a  num- 
ber of  different  ways,  but  also  a  knowV^ 
edge    of    foundry    methods.      He    shou\^ 


know  what  is  the  easiest  and  best  way 
the  molder  can  mold  the  pattern, 
which  is  also  the  cheapest  way,  not  alone 
in  the  foundry  but  in  the  core  room  as 
well.  He  must  know  where  the  best 
metal  is  needed  in  the  casting,  and  must 
make  that  part  of  the  pattern  come  in 
the  drag  or  nowell,  if  possible,  as  it  is 
well  known  that  loose  sand  facings,  etc. 
being  lighter  than  molten  iron,  will  float 
to  the  top  of  the  mold  and  cause  bad 
spots  in  the  casting,  porous  and  sandy. 

For  instance,  I  have  seen  a  pattern 
for  a  four  cycle,  water  cooled  cylinder, 
cast  in  pairs,  parted  by  the  patternmaker 
on  the  lines  A  B  and  C  D,  Fig.  i.  This 
would  mean  that  that  part  of  the  pat- 
tern below  the  line  C  D  would  be  placed 
in  the  drag  by  the  molder.  The  part 
between  C  D  and  A  B  would  be  in  the 
cheek  (this  cylinder  requiring  a  three 
part  flask)  and  the  part  above  A  B  would 
be  in  the  cope,  so  that  the  walls  of  this 
part  would  catch  and  stop  any  loose 
sand  facings  or  other  foreign  substance 
which  may  have  gotten  into  the  mold, 
with  the  result  that  the  valve  seats,  com- 
pression chamber,  etc.,  on  one  side  of 
the  cylinder  and  water  jacket  would 
show  bad  iron  and  possibly  a  leakage,  so 
that  the  casting  could  not  be  used,  while 
the  other  side  would  be  as  good  as  it 
was  possible  to  get  it.  H  the  pattern 
had  been  made  so  as  to  part  on  the  lines 
E  F  and  G  H,  as  shown  in  Fig.  2,  that 
part  of  the  pattern  above  G  H  would  be 
molded  in  the  drag  or  nowell,  and  all 
of  the  valve  seats,  both  inlet  and  exhaust, 
the  compression  chamber,  the  water 
jacket  and  nearly  one-half  of  the  walls 
on  which  the  piston  has  a  bearing  would 
be  in  the  bottom  of  the  mold,  which 
would  insure  the  best  iron  at  these  parts 
and  result  in  the  saving  of  a  percentage 
of  the  castings  which  would  have  to  be 
thrown  away  if  molded  as  shown  in 
Fig.  I.  That  part  of  the  pattern  be- 
tween the  lines  E  F  and  G  H  would  be 
in  the  cheek  and  give  good  iron,  al- 
though it  is  at  the  lowest  part  of  the 
stroke  and  not  very  important.  And 
that  part  of  the  pattern  below  the  line 
E  F  would  be  in  the  cope  and  gather  the 
loose  sand  facings,  etc.,  if  there  were  any 
in  the  mold.  This  being  below  the  pis- 
ton, even  at  the  lowest  part  of  its  stroke, 
if  it  were  porous  or  contained  a  few 
small  holes  it  would  not  make  any  dif- 
ference, as  long  as  it  was  strong  enough 
to  hold  the  cylinder  to  the  crank  case, 
as  there  is  no  gas  or  water  at  this  point 
to  leak  through. 

Another  part  of  the  motor  which  gives 
a  great  deal  of  trouble  in  the  casting  is 
the  piston.  The  wall  of  the  piston  being 
very  thin,  and  very  little  metal  remaining 
after  the  slots  for  the  piston  rings  are 
cut,  this,  of  necessity,  must  be  good 
metal,  or  the  piston  will  not  stand  the 
hammering  which  it  gets  from  the  ex- 
plosions. 

The  writer  not  long  ago,  in  a  prom- 
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iment  gas  engine  publication,  read  an 
article  on  molding  pistons  some  two 
or  three  columns  in  length,  and  yet  it 
did  not  mention  what  appeals  to  me  as 
the  best  way,  although  it  seemed  to  give 
every  other  way,  such  as  using  a  split 
pattern  and  molding  it  on  the  side, 
which  in  many  cases  would  give  bad  iron 
on  the  cope  or  top  side  and  good  iron 
on  the  drag  or  bottom  side.  Another 
way  was  to  mold  it  on  end  and  hang 
the  core  in  the  cope.  This  would  give 
good  iron  where  it  was  wanted,  but  un- 
less very  great  care  was  taken  in  setting 
the  core  it  would  result  in  thinner  metal 
on  one  side  than  on  the  other,  and  when 
the  slot  for  the  piston  ring  was  turned 
the  wall  would  be  cut  through  and  an- 
other casting  would  have  to  be  thrown 
away,  together  with  all  the  machine  work 
that  has  been  done  on  it.  Another  way 
was  to  cast  two  together,  tying  the  pat- 
terns together  with  a  core  print  and 
molding  them  on  their  side  with  a  split 
pattern,  but  the  result  would  be  the  same 
as  casting  one  on  its  side,  as  described 
above. 

The  method  used  by  the  writer  and 
many  others  is  to  mold  the  pattern  on 
end,  many  putting  on  a  large  overhang- 
ing print,  as  shown  in  Fig.  3.     This  in- 

r ^sures    the    best   iron 

\_ J  m   the   mold   at    the 

head  of  the  piston, 
and  the  poor  iron, 
if  there  is  any,  will 
be  in  the  mold  at 
the  other  end,  where 
there  is  no  pressure 
to  resist  and  no  gas 
or  water  to  leak 
,  through. 

If  the  pattern  and  core  box  are  both 
turned  up  in  the  lathe — and  they  would  be 
by  all  good  patternmakers — and  made  so 
the  core  will  be  an  exact  fit  in  the  over- 
hanging core  print,  it  will  give  an  even 
thickness  of  metal  on  both  sides  of  the 
piston,  and  fewer  castings  will  have  to 
be  condemned  and  put  in  the  ^crap  pile 
than  with  any  other  way  of  molding. 

The  method  here  described  is  also  the 
easiest,  quickest,  and,  therefore,  the 
cheapest  way  to  mold  a  piston  pattern, 
as  the  pattern  can  be  placed  on  a  board, 
the  drag  or  nowell  put  on,  the  sand 
rammed  up,  the  flask  turned  over,  the 
pattern  drawn  out,  the  core  placed  in 
position,  and  a  flat  cope  struck  off  with 
a  straight  edge,  and  the  mold  closed 
up  ready  to  pour  the  iron  in. 

It  may  appear  to  the  uninitiated  as 
though  I  was  going  into  the  molder's 
end  of  the  business,  but  this  is  knowl- 
edge which  the  patternmaker,  and  espe- 
cially the  foreman  of  the  pattern  shop, 
must  have,  as  patterns  are  molded  the 
way  they  are  designed  in  the  pattern 
shop,  hence  good  designing  means  good 
castings  and  good  machine  shop  work, 
and  poor  designing  poor  castings  and 
poor  machine  shop  work. 
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Tests  on  Two  Cycle  Engines. 

By  O.  V.  H. 

TWO  CYCLE  ENGINES. 

A  writer  in  one  of  the  leading  automobile 
journals  makes  the  statement  that  a  two 
cycle  engine  in  its  best  forms  can  do  more 
than  twice  the  work  of  a  four  cycle  of  the 
same  bore,  stroke  and  revolutions  per  min- 
ute, and  is  easier  to  cool.  As  far  as  cool- 
ing is  concerned,  there  is  no  question  in  my 
mind  that  a  two  cycle  engine  is  as  easy  to 
cool  as  a  four  cycle,  if  not  easier,  as  the 
cold  gas  from  the  crank  case  rushing  into 
the  cylinder  has  a  decided  cooling  effect 
which  the  four  cycle  does  not  get;  but  as 
to  the  relative  power  I  have  never  yet  found 
a  two  cycle  engine  that  came  anywhere  near 
giving  twice  the  power  of  a  four  cycle,  and 
I  have  time  after  time  put  them  on  a  brake 
test.  Perhaps  it  has  not  been  my  good 
fortune  to  have  had  one  of  the  best  forms 
of  two  cycle  engines,  but  I  have  tested  some 
that  were  claimed  to  be  as  good  as  were 
made,  and  I  never  yet  have  found  an  au- 
tomobile engine  that  would  test  up  to  its 
rated  horse  power.  There  may  be  some 
that  will,  but  I  have  tested  a  number  that 
fell  considerably  short,  and  they  were 
working  in  perfect  condition  and  much  bet- 
ter than  when  they  left  the  factory.  It 
leaves  a  doubt  in  my  mind  about  the  length 
of  time  a  factory  test  is  given.  If  an  en- 
gine is  rated  at  10  horse  power  it  should 
pull  that  load  all  day  long  if  necessary;  but 
a  test  where  an  engine  is  speeded  up,  and 
a  Prony  brake  applied  for  a  few  seconds, 
is  no  test  at  all,  as  the  momentum  of  the 
flywheel  will  run  the  scales  away  down  for 
such  a  short  time.  When  I  test  an  engine 
it  must  hold  the  scales  at  a  certain  place 
continuously,  and  not  simply  for  a  few  sec- 
onds with  flywheel  momentum. 

I  had  occasion  to  test  some  two  cycle  en- 
gines of  a  well  known  make,  and  not  being 
satisfied  with  results  I  tried  some  experi- 
ments to  see  if  I  could  make  any  increase 
in  the  power.  I  first  faced  the  end  of  the 
piston  off  and  put  on  a  detachable  deflector 
plate,  as  it  seemed  to  me  the  plate  was  too 
near  the  intake  port  (it  being  i  inch  away), 
and  that  the  incoming  gas  struck  it  too 
squarely,  which  obstructed  its  entrance  to 
the  cylinder.  I  moved  the  deflector  plate 
i^  inches  from  the  inlet  port,  and  made 
another  test,  which  showed  a  gain  of 
nearly  a  horse  power  on  a  single  cylinder 
45^x4^  inch  engine.  I  next  put  the  de- 
flector exactly  in  the  middle  of  the  piston 
and  made  another  test,  and  found  that  I  had 
gained  over  2  horse  power.  Then,  to  make 
absolutely  sure,  several  additional  tests  were 
made  at  various  speeds,  with  results  about 
the  same,  but  the  engine  seemed  to  do  bet- 
ter at  about  900  r.  p.  m.  than  any  other 
speed  at  which  it  was  tried.  The  size  of 
the  ports  was  changed,  but  no  change  in 
power  could  be  noticed,  though  I  am  in- 
clined to  think  there  would  he  less  fuel  used 
with  a  narrower  port  extending  farther 
around   the  circumference  on   the  cylinder, 


but  as  no  fuel  measurements   were  taken 

1  cannot  say  positively. 

The  engine  being  of  the  three  pen  \> 
riety,  I  thought  it  would  be  gratifying  to 
know  whether  there  was  any  difference  b 
power  between  an  engine  that  takes  in  gas 
during  only  a  short  portion  of  the  piston 
stroke  and  one  that  had  a  chance  to  draw 
in  charge  during  the  full  stroke  of  the  pis- 
ton. I  used  a  leather  seated  poppet  valve 
screwed  into  the  crank  case  and  connected 
to  the  carburetor,  the  poppet  valve  having 
a  very  light  spring  just  sufficient  to  seat  it 
Another  test  was  made  and  an  increase  of 

2  horse  power  was  shown,  and  the  engine 
ran  better  in  every  way  than  it  did  when 
the  three  ports  were  used.  The  compres- 
sion in  the  cylinder  was  80  pounds,  the 
crank  case  compression  9  pounds,  and  the 
single  cylinder,  4l^ix4l^y  showed  a  fraction 
under  9  horse  power.  While  not  phenom- 
enal, it  is  pretty  fair  power,  and  it  was 
honest  power.  I  could  have  taken  momen- 
tum readings  from  the  scales  that  would 
have  shown  nearly  16  horse  power,  and  I 
am  pretty  well  convinced  that  a  great  many 
ratings  are  so  taken. 

A  two  cycle  engine  is  very  simple;  that 
is,  it  has  few  parts,  and  should  be  a  good 
engine  for  an  unskilled  person  to  use. 
Much  can  be  said  in  its  favor,  but  I  have 
yet  to  see  one  that  can  develop  anvnivhere 
near  twice  the  power  that  a  four  c>'cle  can. 
Some  makers  give  the  cylinder  head  an  oval 
or  half  round  form,  but  judging  from  some 
experiments  made  with  both  styles  the  cyl- 
inder  with  the  square  head  is  the  most  eco- 
nomical, as  the  incoming  gas  striking  the 
curved  head  seems  more  inclined  to  follow 
the  exhaust  out.  With  the  square  head  it 
seems  to  strike  the  cylinder  head  so  square- 
ly that  it  failed  to  follow  the  exhaust  Of 
course  a  portion  of  the  new  charge  goes 
out  with  the  old.  How  could  it  be  other- 
wise with  the  exhaust  open  while  the  inlet 
is  also  open?  The  dividing  line  is  too  fine 
to  have  the  old  gas  expelled  just  as  the 
piston  closes  the  port  and  not  let  any  of  the 
new  gas  out  The  conditions  change  with 
the  load,  for  a  two  cycle  engine  will  **hipp.v 
te  hop"  along  running  light,  and  when  a 
load  is  put  on  it  will  get  down  to  business 
and  purr  like  a  contented  kitten.  In  the 
near  future  I  expect  to  make  some  tests 
with  a  new  style  two  cycle  engine,  and  will 
give  you  an  account  of  tlie  results. 


The  varnish  of  a  new  car  may  be  tested 
for  dryness  by  pressing  the  thumb  hard  up 
against  some  unexposed  portion  of  the 
body;  pressure  should  be  put  on  the  var- 
nish for  several  seconds,  until  the  heat 
from  the  thumb  is  transferred  to  the  paint 
If  the  thumb  comes  away  from  the  varnish 
without  any  feeling  of  stickiness,  it  may  be 
taken  to  be  perfectly  dry,  but  any  tendency 
to  stickiness  denotes  that  the  varnish  is  not 
set,  and  should,  if  possible,  be  given  several 
days  more  in  which  to  dry.  Any  dust  or 
dirt  which  comes  in  contact  with  imper- 
fectly set  varnish  dulls,  if  it  does  not  spot, 
the  finish. — Autocar. 
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A  Way  to  Economize  in  Gasoline 
Engine  Testing. 

By  Benj.  F.  Bailey. 

In  a  former  article  in  The  Horseless 
Age  I  advocated  the  use  of  alternating  cur- 
rent dynamos,  rather  than  the  direct  cur- 
rent variety,  for  use  as  absorption  dyna- 
niometers  in  gas  engine  testing.  Although 
the  alternator  is  in  general  superior,  cer- 
tain conditions  may  exist  which  make  the 
uther   preferable. 

For  instance,  the  thrifty  manager  sees 
numbers  of  engines  working  away  driving 
d\namos  or  Prony  brakes,  and  every  watt 
of  the  energy  produced  being  absolutely 
wasted.  The  question  naturally  arises  in 
his  mind,  Cannot  part,  at  least,  of  this  en- 
ergy be  saved  and  used  for  power  or  light? 
If  the  conditions  are  favorable,  it  most 
certainly  can,  and  at  little  or  no  extra  ex- 
pense. 

Suppose  a  large  plant  supplied  with  elec- 
tric power  from  an  outside  company,  and 
using  considerable  amounts  of  such  power 
for  lighting  or  machine  tool  driving.  If 
the  supply  is  a  direct  current  one,  it  is 
possible  to  furnish  a  large  portion  of  this 
power  with  the  power  that  would  other- 
wise go  to  waste,  either  in  the  brakes  (if 
they  are  used)  or  in  the  rheostats  or  lamp 
banks,  if  an  electrical  method  of  testing  is 
employed. 

Each  testing  stand  would,  of  course,  re- 
quire a  dynamo  or  motor,  either  direct 
connected  or  belted  to  the  engine  to  be 
tested.  The  former  would  be  preferable 
from  the  standpoint  of  accuracy,  since  it 
does  away  with  the  belt  loss,  which  is  a 
rather  uncertain  and  variable  quantity,  but 
the  latter  would  permit  the  use  of  cheaper 
dynamos  and  would  have  great  advantages 
as  regards  flexibility  of  speed.  On  the 
whole,  I  should  be  inclined  to  advise  the 
belted  method. 

APPARATUS  required. 

The  following  would  be  the  complete 
apparatus  required  for  each  testing  stand: 

1.  A  direct  current  shunt  wound  motor 
for  the  same  nominal  voltage  as  the  supply 
circuit  This  should  be  of  about  two- 
thirds  the  horse  power  capacity  that  the 
engine  to  be  tested  is  capable  of  developing 
continuously.  This  is  in  case  long  runs  are 
to  be  made.  For  short  runs,  a  good  motor 
will  readily  absorb  all  the  power  from  an 
engine  of  twice  its  normal  capacity.  The 
motor  will  be  used  either  as  a  motor  or  as 
a  generator,  according  to  circumstances. 

2.  A  motor  speed  controller,  i.  e.,  a  start- 
ing box,  but  having  heavy  enough  resist- 
ance so  that  it  can  be  left  constantly  in 
circuit   if   necessary. 

3  A  shunt  field  rheostat.  This  may  with 
convenience  be  combined  with  the  control- 
ler in  such  a  manner  that  movement  of  the 
control  handle  decreases  gradually  the  re- 
Mstancc  in  circuit.  After  this  is  all  cut  out, 
further  movement  of  the  handle  increases 
the  resistance  in  the  field  circuit.  Such 
combined  speed  controllers  can  be  bought 
from  a  number  of  makers.    This  controller 


should  have  no  voltage   release,  but  pref- 
erably not  an  overload  release. 

4.  A  reverse  current  circuit  breaker,  so 
arranged  as  to  open  with  excessive  current 
when  the  machine  is  acting  as  a  motor,  but 
not  to  open  with  a  current  in  the  reverse 
direction  when  the  machine  is  acting  as  a 
dynamo.  In  the  latter  case  there  is  no 
danger  of  an  overload,  as  the  engine  cannot 
exert  more  than  a  certain  power,  and  for 
the  circuit  breaker  to  open  and  remove  the 
load  would  cause  the  engine  to  race  and 
probably   damage   itself. 

5.  An  ammeter  and  a  voltmeter  of  suita- 
ble range.  The  voltmeter  should  be  con- 
nected across  the  brushes  and  the  ammeter 
should  be  inserted  in  the  lead  running  to 
the  armature  only,  so  as  to  measure  the 
armature  current  of  the  machine  and  not 
the  external  current.  The  ammeter  should 
be  provided  with  a  reversing  switch,  which 
should  perform  its  function  without  open- 
ing the  circuit.  The  operator  can  then 
measure  currents  passing  in  either  direc- 
tion. This  feature  is  advisable,  but  not  ab- 
solutely necessary. 

'Each  of  these  sets  should  be  wired  up 
to  the  power  mains  in  the  same  manner  as 
though  they  were  to  be  used  as  motors 
only,  except  for  the  slight  changes  neces- 
sary for  the  insertion  of  the  measuring  in- 
struments. The  controller,  instruments, 
etc.,  might  with  advantage  be  mounted  on 
an  inexpensive  switchboard. 

6.  An  electric  speed  indicator  would  be 
a  useful  and  convenient  addition.  If  used 
the  indicator,  which  is  merely  a  voltmeter, 
should  also  be  on  the  switchboard. 

If  this  equipment  be  deemed  too  elabo- 
rate a  fair  test  of  the  system  can  be  made 
with  any  ordinary  motor  provided  with  the 
customary  starting  box,  the  only  acces- 
sories required  being  an  ammeter  and  a 
voltmeter. 

OPERATION    OF    THE    APPARATUS. 

The  operation  of  the  above  described 
outfit  is  extremely  simple.  The  main 
switch  is  closed,  and  by  operating  the 
starting  box,  or  controller,  the  motor  is 
started  and  with  it  the  engine  to  be  tested. 
When  the  starting  operation  is  completed 
the  ignition  circuit  of  the  engine  can  be 
closed,  and  the  latter  will  begin  to  develop 
power.  As  soon  as  this  takes  place  the 
generator  will  automatically  and  without 
any  attention  whatever  cease  acting  as  a 
motor  and  begin  to  supply  power  as  a  dyna- 
mo to  the  mains.  During  this  change  from 
motor  action  to  dynamo  action  the  set  will 
speed  up  about  5  per  cent.  The  output  is 
indicated  by  the  voltmeter  and  ammeter, 
and  changes  of  output  can  be  made  by  ad- 
justment of  the  spark  and  throttle  in  the 
usual  way.  Any  number  of  such  sets  can 
l)e  operated  at  the  same  time  and  without 
interfering  with  the  use  of  lights  or  mo- 
tors on  other  parts  of  the  system. 

ACTION    OF   A    DYNAMO. 

In  order  to  understand  fully  the  action 
of  such  a  system,  it  is  necessary  to  consider 
briefly  the  action  of  a  dynamo  or  motor. 
In  the  first  place,  there  is  no  essential  dif- 


ference between  a  dynamo  and  a  motor. 
Any  d>'namo-electric  machine  will  act  as 
either  one  or  the  other.  When  the  arma- 
ture of  such  a  machine  is  rotated,  it  makes 
no  difference  whether  by  mechanical  power 
as  a  dynamo,  or  by  current  passed  through 
it  as  a  motor,  there  is  generated  in  the 
armature  winding  an  electromotive  force. 
This  electromotive  force  in  a  dynamo  is 
the  cause  of  the  current  flow.  In  a  motor 
it  is  always  generated  in  such  a  direction 
as  to  oppose  the  flow  of  current  through 
the  machine.  The  real  electromotive  force 
acting  on  the  machine  is  the  difference  of 
the    two.     Ohm's    law    then    assumes    the 

form   I  = in   which   I   is   the  current 

R' 

in  the  armature,  R  is  the  resistance  of  the 
same,  E  is  the  electromotive  force  of  the 
mains  supplying  the  current,  and  E'  is  the 
back  electromotive  force  of  the  motor. 
In  all  modem  systems  of  supply  E,  the  elec- 
tromotive force  on  the  mains,  is  kept  ap- 
proximately constant,  say  at  220  volts. 
This  is  accomplished  by  the  action  of  the 
governing  devices  and  by  hand  regulation 
at  the  central  station,  and  the  customer  has, 
of  course,  nothing  to  do  with  it.  In  a 
typical  15  horse  power  motor  we  should 
have  about  the  following  values:  E  =  220 
volts,  R  =  o.i  ohm,  and  E',  or  the  back  elec- 
tromotive force,  would  range  in  value  from 
about  219  volts  at  no  load  to  214  volts  at 
full    load.    We    should   then    have    at    full 


220 — 214 

=60   am- 

o.  I 


load  the  relation    1 : 
peres. 

EFFECT  OF  THE  ENGINE. 

Suppose  now  the  motor  to  be  running  as 
above,  driving  the  engine  as  a  load,  and 
taking  60  amperes  from  the  mains.  The 
ignition,  circuit  of  the  engine  is  now  closed, 
and  it  begins  to  develop  power.  The  effect 
of  this  is,  of  course,  to  relieve  the  motor  of 
the  drag  upon  it,  and  allow  it  to  rotate 
faster.  The  result  is  to  increase  the  back 
electromotive  force  of  the  motor.  A  small 
increase  of  speed,  in  the  case  considered, 

— ,  or  about  2.7  per  cent,  only,  is  necessary 
220 

to  cause   this   back  electromotive   force  to 

equal  the  applied  voltage.    In  this  case 

^__ 220— 220   _  ^^  ^j.  ^^  current  flows  either 

0.1 
to  or  from  the  machine.  Under  these  cir- 
cumstances the  engine  is  developing  just 
enough  power  to  maintain  itself  and  the 
motor  in  motion.  If  now  the  throttle  be 
opened  more  and  the  spark  advanced  the 
engine  develops  more  power  and  tends  to 
run  the  motor  faster.  The  result  of  this 
is  that  the  back  electromotive  force  becomes 
greater  than  the  applied.  An  increase  in 
speed  of,  say,  2.7  per  cent,  will  cause  a  volt- 
age of  226  to  be  generated,  and  we  have 

220—22     _  —  ^  amperes.    The  negative 
0.1 
sign  indicates  that  the  current  is  flowing  in 
the  reverse  direction,  or  the  machine  is  act- 
ing as  a  generator  and  returning  power  to 
t\\e  system.    The  amount  of  this  power  is 
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60  X  220  =  I3»200  watts.  Since  i  horse  power 
is  equal  to  746  watts,  this  is  17.7  horse 
power,  or,  allowing  for  losses,  the  engine  is 
developing  about  21  horse  power. 

SPEED  CONTROU 

Another  question  immediately  arises: 
How  shall  we  provide  for  testing  the  engine 
at  various  speeds?  This  is  most  simply 
done  by  varying  the  strength  of  the  shunt 
field  current  by  means  of  a  rheostat  Im- 
agine the  engine  running  as  before  and  de- 
veloping a  certain  amount  of  power.  Sup- 
pose we  weaken  the  field  of  the  motor  (now 
acting  as  a  dynamo).  This,  of  course,  less- 
ens the  counter  electromotive  force  devel- 
oped, suppose  in  the  case  before  consid- 
ered, from  226  to  220  volts.  The  current 
immediately  drops  to  zero,  and  the  engine, 
now  relieved  of  its  load,  speeds  up.  This 
increases  again  the  current  developed,  and  a 
point  is  quickly  reached  where  the  load  on 
the  dynamo  equals  the  power  developed  by 
the  engine,  and  it  continues  to  run  at  the 
new  speed. 

This  is  an  extremely  simple  and  efficient 
method  of  speed  control,  where  the  range 
of  speed  demanded  is  not  too  great  For 
large  variations  of  speed,  however,  say  from 
250  to  1,000  r.  p.  m.,  the  motors  required 
are  large  and  expensive,  costing  about  twice 
as  much  as  ordinary  single  speed  machines. 
Special  machines,  having  two  armature 
windings  and  two  commutators,  may  be 
used,  and  these,  for  this  particular  use, 
should  be  somewhat  cheaper,  since  at  low 
speeds  they  would  not  be  required  to  de- 
velop so  much  power  as  at  full  speed. 

In  general,  any  of  the  commercial  varia- 
ble speed  systems,  as  applied  to  machine 
tool  driving,  might  be  employed.  In  gen- 
eral, they  comprise  the  system  of  plain 
shunt  control  above  described,  the  use  of 
double  commutator  motors  and  the  three  or 
four  wire  multi-voltage  systems,  giving 
speed  ranges  of  as  much  as  10  to  i. 
It  may  happen  that  one  of  these  multi- 
voltage  systems  is  already  installed  in  the 
factory.  If  so,  its  use  is  to  be  advised.  If 
not,  the  expense  would  usually  be  too  great, 
and  the  use  of  three  or  four  sizes  of  pulleys 
on  the  motor  (intermediate  speeds  being  se- 
cured by  shunt  field  regulation)  offers  a 
cheap  and  very  good  substitute. 

IN    CONNECTION    WITH    PRIVATE   PLANT. 

The  question  occurs.  Can  this  system  be 
used  by  a  factory  owning  its  own  electric 
power  plant?  It  is  perfectly  practicable  to 
do  this,  provided  the  power  required  by 
the  whole  factory  is  greater  than  that  sup- 
plied by  the  gas  engine  testing  sets.  This 
condition  is  necessary,  since  if  the  testing 
sets  were  to  furnish  more  power  than  were 
needed  to  supply  the  factory  the  excess 
would  act  to  run  the  main  generators  as 
motors,  the  engine  governors  shutting  off 
the  supply  of  steam  (or  gasoline,  if  gaso- 
line engines  be  used)  altogether.  Under 
these  circumstances  there  would  be  no  gov- 
ernor acting  anywhere  on  the  system,  and  the 
whole  plant  would  be  likely  to  speed  up  to 
a  dangerous  point  This  condition  could, 
of  course,  be  prevented  by  a  lavish  use  of 


lights,  motors,  electric  heaters,  or  even  in 
extreme  cases  by  an  artificial  load  of  water 
rheostats. 

In  the  case  of  a  factory  supplied  with 
power  from  outside,  if  the  power  used  were 
less  than  that  generated  by  the  testing  sets, 
the  excess  would  simply  be  returned  to  the 
mains.  This  would  cause  the  meter  to  reg- 
ister backward,  and  an  enterprising  man- 
ager, by  doing  sufficient  testing,  might  even 
have  the  electric  lighting  company  owing 
him  money  at  the  end  of  the  month. 

COMMERCIAL  ADVANTAGES. 

This  condition  is  hardly  likely  to  occur, 
but,  seriously,  the  saving  effected  would  be 
very  considerable.  Thus  with  the  engine 
and  dynamo  previously  considered,  the  en- 
gine developing  22  horse  power  and  the 
dynamo  delivering  13.2  kilowatts  to  the  sys- 
tem«  this  would  mean  in  a  month  of  twen- 
ty-five working  days  of  ten  hours  each  3,300 
kilowatt  hours.  This,  even  at  the  low 
power  rate  of  $0.05  per  kilowatt  hour,  would 
be  $165  per  month.  Of  course  one  testing 
stand  would  not  average  this  much,  but  two 
or  three  might  easily  do  so.  The  complete 
electrical  equipment  for  such  a  testing  set 
could  be  bought  and  installed  for  from  $300 
to  $350,  and  making  liberal  allowances  for 
slack  times,  etc.,  ought  to  pay  for  itself  in 
one  year. 

This  may  seem  "too  good  to  be  true"  for 
these  days.  It  is  easy,  however,  to  see  the 
possibility  of  such  a  profit,  if  we  consider 
that  we  are  really  operating  an  electric 
power  plant  in  which  the  only  expense  is  the 
first  cost  of  the  motors,  controllers,  etc 
The  engines,  floor  space,  fuel,  oil,  attend- 
ance, etc.,  would  all  be  required,  no  matter 
what  system  of  testing  were  used.  The 
enormous  cost  of  conductors,  installation, 
clerical  work,  meters,  advertising,  etc., 
which  swallow  up  the  profits  of  the  ordinary 
plant  so  rapidly,  do  not  enter  at  all.  More- 
over, the  public  plant  cannot  sell  all  the 
current  it  wishes,  nor  at  the  time  it  would 
prefer,  but  must  generate  from  minute  to 
minute,  according  to  the  demand.  We  are 
not  restricted  in  this  way,  but  may  "pump 
back"  as  suits  our  convenience.  Hence  it 
happens  that  what  would  be  under  ordinary 
circumstances  an  8  per  cent  profit  may  read- 
ily grow  to  100  per  cent  on  our  little  test- 
ing dynamo. 

This,  of  course,  could  not  be  secured  in 
every  plant.  It  only  requires,  however,  that 
the  factory  be  buying  power  in  considerable 
quantities,  and  that  the  power  so  used  ex- 
ceed in  the  course  of  the  month  that  re- 
turned by  the  testing  sets.  If  these  simple 
conditions  be  fulfilled  the  above  results  can 
certainly  be  secured. 

"working    in"    ENGINES. 

For  "working  in"  engines,  one  large  dy- 
namo capable  of  absorbing  the  power  of, 
say,  ten  engines  would  be  preferable.  This 
would  be  belted  to  a  countershaft,  to  which 
also  the  engine  to  be  worked  would  be 
belted.  Some  of  these  mi^ht  be  developing 
power,  others  run  idly  by  the  excess  power 
of  the  ones  working,  or  if  that  were  not 
enough,  by  the  automatic  motor  action  of 


the  dynamo.  If  the  countershaft  were  pro- 
vided with  friction  clutches,  individual  «- 
gines  could  be  stopped  or  started  withoct 
interfering  with  the  action  of  the  remainder. 

TECHNICAL    ADVANTAGES. 

Outside  of  its  attractive  financial  possibil- 
ities, the  system  offers  very  great  technical 
advantages.  One  is  that  the  speed  having 
once  been  adjusted  to  any  particular  value, 
it  will  stay  there.  Thus  as  an  extreme  ol^ 
the  total  failure  of  the  gasoline  or  spark 
means  only  a  slowing  down  of  about  5  per 
cent.  This  fact  means  also  that  the  attend- 
ant, after  a  little  practice,  can  tell  very 
closely  the  speed  of  the  engine  by  a  mcrt 
glance  at  the  position  of  the  controller  han- 
dle. The  different  speeds  corresponding  to 
each  position  and  to  the  pulley  used  might 
even  be  marked  directly  on  the  controller. 

The  slightest  change  in  spark  or  mixture 
shows  instantly  on  the  ammeter,  but  with- 
out appreciable  change  of  speed.  Think  of 
the  convenience  of  being  able  to  test  almost 
instantly  the  equality  of  action  of  the  four 
cylinders  of  an  engine,  by  closing  the  spark 
circuit  on  one  at  a  time,  and  without  any 
fear  of  the  engine  stopping. 

Another  great  convenience  of  such  an 
outfit  is  the  ease  with  which  engines  can  be 
tested  for  friction  loss  and  compression- 
The  friction  loss  can  be  obtained  by  taking 
out  the  spark  plugs  of  the  engine  and  driv- 
ing it  by  means  of  the  motor.  A  simple 
reading  of  the  instruments  would  then  show 
whether  or  not  the  engine  turned  as  frcfly 
as  its  brethren.  The  effect  of  changes  of 
design  upon  the  friction  can  also  readily  l< 
noted. 

To  test  the  compression  is  equally  ea^v. 
The  starting  box  for  this  purpose  should 
have  a  greater  resistance  than  those  regu- 
larly  furnished,  so  that  the  starting  torque 
can  be  made  very  small  if  necessary.  With 
the  spark  pldgs  in  and  everjrthing  tight 
proceed  to  start  the  motor,  gradually  in- 
creasing the  current  until  the  engine  is  ju<t 
pulled  over  compression,  and  note  the  cur- 
rent required  to  accomplish  this.  The  oper- 
ation can  then  be  repeated  for  the  other 
cylinders  and  the  results  compared. 

CHECKING    MOTOR  EFFICIENCY. 

The  arrangement  described  offers  also  an 
easy  method  of  checking  the  efficiency  of  the 
motor  at  any  time.    Only  two  measurements 
would  have  to  be  made.     First  the  motor 
would  be  run  with  belt  off,  and  the  power 
required  noted  from  the  instruments.    K«t 
the  armature  would  be  blocked  so  it  could 
not  turn,  or  the  same   result   secured  by 
opening  the  field  circuits.    A  current  would 
then   be   passed   through   the   armature  by 
putting   the   controller  handle    in    the  first 
position,  and  the  current  reading  and  the 
voltage  noted.      The    armature    resistance 
would  then  be  obtained  from  Ohm's  law. 
E 
R  =  — 
I 
To  read  this  voltage  accurately  would  re- 
quire a   second  low   reading  scale  on  the 
voltmeter. 
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\\  ith  these  data  the  input  to  the  dynamo 
•  the  output  of  the  machine  as  a  motor 
in  readily  be  obtained.  The  no  load  loss 
eludes  several  factors.  It  is  usually  called 
ic  "stray  power,"  and  is  constant,  inde- 
mdent  of  the  load.  The  armature  resist- 
ice  loss  is  I*R.  No  account  need  be  taken 
I  the  field  loss,  since  the  ammeter  was  pur- 
jstly  so  placed  as  to  take  no  account  of  it 
I'e  then  have  the  relation  in  the  case  of  a 
fnerator, 
aput  =  output  +  stray  power  +  I*R  +  belt 

loss. 
f  the  dynamo  is  acting  as   a  motor,  we 
ave 
hitptit  =  input  —  stray  power  —  I^R  — 

belt  loss, 
he  output  as  a  dynamo  or  the  input  as  a 
lotor  is  the  product  of  the  readings  df  the 
mmcter  and  the  voltmeter. 

FOR  ALTERNATING  CURRENT  SUPPLY. 

If  the  plant  is  supplied  with  alternating 
urrent  the  conditions  for  "pumpmg  back" 
rc  not  so  favorable.  Two  methods  of  pro- 
trdure  are  open  to  us.  One  is  the  installa- 
jon  of  a  rotary  converter  to  change  the 
Jtcmating  current  to  direct  current  If 
his  alternative  is  adopted  it  will  cost  but 
slightly  more  to  have  the  rotary  so  con- 
nected as  to  furnish  two  voltages  on  a  three 
jrire  system.  This,  as  was  previously  ex- 
jlained,  would  be  very  favorable  from  the 
standpoint  of  convenient  speed  regulation, 
»ut  would,  of  course,  involve  the  extra  ex- 
[KMise  and  complication  of  the  rotary. 

The  other  alternative  is  the  use  of  alter- 
oaiing  current  motors.  These  should  pref- 
erably be  two  or  three  phase,  but  might 
t\en  be  single  phase.  An  alternating  cur- 
rent motor  if  driven  slightly  above  its  nor- 
mal speed  returns  power  to  the  line,  pre- 
risely  as  does  a  direct  current  motor.  The 
principal  objection  to  this  plan  is  that  an 
alternating  current  motor  is  a  very  inflex- 
ible piece  of  apparatus,  as  regards  speed 
regulation.  In  practice,  all  speed  changes 
would  have  to  be  made  by  changing  pulleys 
on  the  motor.  Aside  from  this  defect, 
which  is,  however,  a  rather  serious  one,  the 
system  would  work  well.  The  motors  are, 
in  fact,  superior  to  the  direct  current  mo- 
tors, have  fewer  delicate  parts,  and  are  less 
liable  to  get  out  of  order. 

This  system  is  certainly  worthy  of  a  trial 
in  any  factory  where  electric  power  is  used. 
Under  normal  conditions  the  power  gen- 
crated  should  pay  for  the  cost  of  the  test- 
ing set  in  the  course  of  a  year,  and  the 
greater  accuracy  and  thoroughness  of  test 
tnade  possible  are  certainly  worth  a  great 
deal. 


Consul  Wilber  reports  that  a  motor  road 
^tween  Bangkok,  Siam,  and  Penang, 
Straits  Settlements,  is  under  consideration. 
The  distance  will  be  700  miles,  the  object 
being  quicker  postal  communications  with 
Europe  and  more  rapid  passenger  traffic, 
and  will  also  result  in  a  closer  relation  be- 
tween the  native  states  and  Siam. 


Water  Pumps  and  Circulation. 

By  Hakry  Allen. 

At  present  nearly  all  water  cooled  cars 
are  fitted  with  a  pump  of  some  kind  to  cir- 
culate the  water,  although  a  few  makers 
employ  the  thermosiphon  principle  of  cir- 
culation. Some  use  a  gear  pump,  consist- 
ing of  two  gears  meshing  with  each  other 
and  revolving  in  opposite  directions  in  a 
close  fitting  case,  so  that  the  teeth  carry  the 
water  aroimd  with  them  on  the  outer  sides. 
The  objection  to  this  type  of  pump  is  that 
small  particles  of  grit  are  liable  to  get  into 
it  and  cut  the  gears,  thus  reducing  the  ef- 
ficiency of  the  pump.  Others  pin  their 
faith  to  a  paddle  wheel  pump  with  curved 
blades,  often  called  a  centrifugal  pump.  It 
is  claimed  for  this  type  of  pump  that  the 
curved  blades  exert  a  wedging  effect  upon 
the  water  and  throw  it  out  with  great  force. 
The  writer  is  of  opinion,  however,  that 
straight  blades  are  generally  the  most  use- 
ful, and  produce  the  greatest  force.  I  have 
seen  comparative  tests  made,  and  the  last 
named  type  of  pump  proved  to  be  the  best 
of  those  tested. 

Some  makers  use  a  pump  with  cast  iron 
body,  which  is  objectionable  on  account  of 
its  tendency  to  rust,  and  ^hould  not  be 
used,  notwithstanding  its  cheapness.  A 
bronze  case  and  a  brass  paddle  wheel  make 
an  excellent  combination.  Aluminum  ptmip 
cases  and  paddle  wheels  are  now  coming 
to  be  largely  used,  and  make  a  nice,  light 
pump,  but  the  case  requires  to  be  bushed. 
In  many  instances  a  gasket  is  inserted  be- 
tween the  pump  body  and  the  head,  and 
while  this  may  be  all  right  in  some  re- 
spects, it  can  be  done  without  by  using  a 
sufficient  number  of  screws  around  the 
case.  A  gasket  is  usually  a  troublesome 
thing,  and  its  breakage  is  particularly  ag- 
gravating when  it  occurs  away  from  home. 

Pumps  are  sometimes  fastened  directly 
to  the  crank  case,  and  this  is  undoubtedly 
the  proper  place  for  them,  especially  con- 
sidering that  when  in  that  location  they 
are  usually  driven  by  a  spur  gear  from  the 
cam  shaft,  which  is  preferable  to  a  drive 
by  chain  from  the  crank  shaft,  as  provided 
by  some  makers.  To  secure  the  best  re- 
sults, the  pump  should  be  located  at  the 
lowest  point  of  the  circulating  system,  as  in 
that  case  the  pump  will  be  fed  by  gravity, 
and  will  need  to  force  the  water  only  from 
the  discharge  opening.  Every  pump  should 
be  provided  with  a  pipe  plug  or  petcock  at 
the  bottom,  by  which  to  drain  it;  these  de- 
vices are  very  useful,  especially  in  cold 
weather,  when  neglect  to  drain  the  system 
at  the  completion  of  a  run  may  easily  re- 
sult in  a  cracked  cylinder  and  consequent 
costly  repairs. 

In  designing  a  car  it  is  well  to  locate  the 
pump  where  it  is  easily  accessible,  and 
where  the  stuffing  box  particularly  can  be 
easily  removed  and  replaced.  Some  mak- 
ers, unmindful  of  this  requirement,  place 
their  pump  so  close  to  the  exhaust  pipe  that 
one  is  almost  certain  to  burn  his  fingers 
while  working  around  it.     When  the  pump 


is  fastened  to  the  crank  case  a  very  neat 
connection  can  be  secured  by  using  a  cast 
pipe  with  flanged  heads  and  rubber  gaskets 
between  the  ptunp  outlet  and  the  cylinder 
jackets.  For  the  return  from  the  water 
jacket  to  the  radiator,  on  top  of  the  engine, 
a  nicely  polished  cast  pipe  looks  much  bet- 
ter than  the  usual  hose  connection. 

Some  makers  run  their  pumps  at  very 
high  speed,  which  is  detrimental  to  their 
efficiency.  In  the  writer's  opinion,  1,200 
r.  p.  m.  is  a  very  good  speed  to  run  a  pmnp 
at.  The  driving  gears  for  pimips,  the  same 
as  all  other  gear  wheels  on  an  engine, 
should  be  enclosed,  as  it  is  very  dangerous 
to  work  around  an  engine  with  open  gears. 

Every  car  should  preferably  be  provided 
with  a  water  tank.  Too  many  makers  rely 
on  the  cooler  alone,  but  its  water  capacity 
is  hardly  sufficient,  and  in  most  instances  it 
would  be  advisable  to  add  a  little  weight 
and  have  increased  water  capacity. 

One  may  often  see  water  pimips  provided 
with  either  oil  or  grease  cups,  or  else  hav- 
ing one  feed  from  a  mechanical  oiler  led 
to  the  bearings  of  the  pump  shaft.  The 
writer,  however,  believes  it  entirely  unnec- 
essary to  provide  special  lubricating  means 
for  pumps,  as  the  water  itself  forms  a  good 
lubricant,  and  it  is  only  necessary  to  cut 
a  small  groove  on  the  inside  of  a  bearing 
to  allow  the  water  to  get  around  the  shaft. 
The  bearings  should,  of  course,  have  a 
packing  gland,  and  the  nut  should  be 
threaded  in  such  a  direction  that  it  tends 
to  screw  in  and  tighten  as  the  shaft  re- 
volves. With  a  centrifugal  pump,  a  good 
way  to  fasten  the  paddle  wheel  to  the 
shaft  is  to  turn  the  shaft  down  to  a  shoul- 
der, drive  the  paddle  over  the  reduced 
portion  and  put  a  taper  pin  through  the 
hub  and  shaft,  between  blades.  To  get  the 
paddle  off  it  is  only  necessary  to  drive  the 
taper  pin  out.  For  securing  the.  head  to 
the  body  of  the  pump  fillister  head  screws 
are  often  used,  but  the  writer  considers 
small  cap  screws  better  adapted  to  the  pur- 
pose, as  the  head  can  then  be  more  easily 
made  water  tight,  owing  to  the  fact  that 
a  greater  pressure  can  be  put  on  the  screws 
with  a  wrench  than  with  a  screwdriver. 

Regarding  the  direction  of  circulation, 
some  claim  that  the  water  should  enter  the 
jackets  from  the  top,  as  this  is  where  the 
greatest  cooling  effect  is  required,  but  by 
far  the  greater  number  of  makers  lead  the 
cold  water  into  the  jacket  at  the  lowest 
point,  which  has  the  advantage  that  the  cir- 
culation is  aided  by  the  thermal  action. 

It  is  becoming  the  practice  to  put  a 
screen  in  the  filling  cap,  one  that  is  easily 
removed,  which  presents  the  advantage  that 
it  catches  all  dirt  and  grit  that  may  be  con- 
tained in  the  water,  and  prevents  it  from 
getting  into  the  circulating  system.  It  is 
advisable  for  all  users  of  cars  to  occa- 
sionally take  off  the  water  connection  at 
the  top  and  bottom  of  the  jacket  and  force 
hydrant  water  through  the  jacket  to  wash 
out  any  sediment  that  may  have  accumu- 
lated   upon    the    walls. 
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Up  to   Date   Shop   Methods  in 
Automobile  Construction. 

Bv  W.  B.  Harsel. 
(Concluded.) 
Reverting  once  more  to  shop  equipment, 
1  wish  to  call  attention  to  a  machine  which 
1  consider  a  money  saver  in  any  automo- 
bile shop.  There  are  many  parts  that  re- 
quire dressing  either  on  a  planer  or  mill- 
ing machine,  as,  for  instance,  brackets, 
pumps  made  in  halves  and  many  other 
.small  parts,  that  can  be  machined  with  this 
tool  in  one-half  to  one-quarter  the  time, 
and  accurate  to  within  .004  of  an  inch, 
which  would  be  sufficient  for  the  purpose. 
The  tool  referred  to  is  a  grinding  ma- 
chine and  consists  of  a  disc  covered  with 
emery  cloih  or  similar  material,  as  may 
be  best  suited  to  the  particular  class  of 
work.  This  machine  also  comprises  a 
swinging  table  and  a  lever  feed.     The  part 


purchase  all,  but  it  is  possible  to  have  a 
factory  equipped  with  modern  tools  and  to 
work  according  to  a  system  whereby  a  uni- 
form product  can  be  quickly  and  cheaply 
turned  out. 

We  will  now  take  up  the  frame  of  the 
car.  Another  class  of  machinery  from  that 
referred  to  above  is  required  for  manu- 
facturing the  frame  and  body.  The  neces- 
sary equipment  includes  a  power  press, 
bending  and  forming  machinery,  specially 
constructed  drilling  tools  and  a  consider- 
able equipment  of  drop  forge  machinery. 
Pressed  steel  frames  are  usually  made  on 
hydraulic  presses,  in  separate  sections 
which  are  riveted  together.  Section  steel 
frames  are  often  made  practically  in  a 
single  piece.  In  either  case  the  frames 
are  formed  either  hot  or  cold,  with  a  press 
specially  adapted  for  the  purpose.  All  sucii 
parts    as    tie    rods^   lamp    brackets,    cross 


Showing  Method  of  Using  Rotary  Fixture  on  Grinding  Machine. 


to  be  finished  is  held  in  a  fixture  and  the 
table  is  swung  across  the  disc,  which 
grinds  off  the  stock  faster  than  it  could 
be  done  in  any  other  way.  The  general 
appearance  of  the  tool  may  be  seen  from 
the  illustration. 

The  writer  would  point  out  that  it  is 
impossible  to  give  too  much  attention  to 
the  tools  and  tixtures  in  the  factory,  and  it 
is  better  to  put  in  an  extra  machine  than 
to  overwork  those  already  in  use.  In 
passing  through  shops  I  have  often  noticed 
a  pile  of  work  lying  around  on  the  benches, 
and  the  workman  waiting  until  some  one 
else  was  through  with  his  machine,  so  that 
he  could  use  it.  Of  course,  new  machine 
tools  and  appliances  are  brought  out  almost 
ever>'  day,  and   it  would  be  impossible  to 


girts,  spring  straps,  change  gear  frame  and 
motor  frame  are  made  to  gau^e,  so  as  to 
get  them  as  nearly  as  possible  alike,  and 
are  then  either  riveted  or  bolted  in  place, 
to  form  an  integral  part  of  the  frame. 

The  vehicle  bodies  are  usually  made  by 
body  builders  outside  of  the  factory,  to 
specifications  furnished  by  the  automobile 
manufacturer.  The  bodies  usually  are  set 
on  the  frame  and  bolted  in  place.  As  a 
rule,  many  parts  of  the  car  are  purchased 
outside  of  the  factory,  including  springs, 
wheels,  anti-friction  bearin.es,  chains,  steer- 
ing wheels,  steering  knuckles,  spark  coils, 
magnetos,  lamp  brackets,  horns,  etc. 
Some  manufacturers  purchase  their  wheels 
complete  with  a  i'lrst  or  priniing  coat  of 
paint,    while    others    buy    spokes    and    rims 


separately  and   do   the   assembling  of  tie 
wheels  themselves. 

We  will  now  proceed  to  the  asscmblini 
of  the  body  on  the  frame,  as  it  is  usually 
carried  out  at  the  factbry.  The  first  oper- 
ation is  to  place,  say,  twenty  or  more 
frames  on  suitable  supports  in  the  assem- 
bling room.  Next  the  front  and  rear 
springs  are  secured  in  place  w^ith  the  clips 
provided  for  the  purpose,  and  then  the 
front  and  rear  axle  are  attached  and  the 
front  and  rear  wheels  are  mounted  upon 
them.  The  change  speed  gear  is  then  set 
up  and  adjusted  and  all  the  necessary 
bolts  and  nuts  are  put  on.  The  steering 
wheel  is  then  put  in  place,  and  the  column 
connected  to  the  steering  knuckles.  The 
dashboard  is  secured  to  place,  brakes  and 
pedals  are  put  on,  and  the  next  operation, 
as  a  rule,  is  to  mount  the  motor  on  the 
frame  and  establish  the  connections  with 
its  accessories.  Every  part  that  can  be 
secured  in  place  and  connected  before  the 
body  is  put  on  should  be  attended  to,  and 
the  frame  and  all  parts  upon  it  that  require 
to  be  painted  should  now  be  painted.  It  is 
preferable  to  do  the  painting  after  the 
assembling,  for  the  reason  that  there  is 
then  less  danger  of  scratching  the  paint 

The  course  here  laid  out  for  the  assem- 
bling of  the  car  is,  of  course,  not  followed 
in  all  factories,  as  'each  manufacturer  has 
his  own  system,  and  much  depends  upon 
where  the  motor  is  located  and  what  t>-pc 
of  change  speed  gear  is  used.  After  the 
frame  is  painted,  the  body  is  put  on,  the 
bonnet  is  put  in  place,  the  gasoline  tank 
is  .connected,  batteries  are  connected  up. 
the  flooring  is  put  in  place,  and  all  the  re- 
maining connections  are  made,  such  as  that 
of  the  brakes,  for  instance.  The  car  is 
then  given  its  road  test  for  speed  on  the 
level,  hill  climbing  ability,  reversing,  etc 
It  should  be  run  for  at  least  four  hours 
under  all  sorts  of  conditions,  to  allow  of 
making  the  proper  adjustment,  to  limber 
up  the  bearings  and  to  bring  to  light  any 
imperfections  in  the  parts  or  in  the  assem- 
bling. 

Of  course,  as  in  the  assembling,  different 
methods  are  followed  in  the  testing  of  the 
car  by  different  makers.  Some  use  a  sep- 
arate testing  body,  and  give  the  chassis 
what  is  known  as  a  rough  test,  and  finally 
test  the  car  with  the  proper  body  attached. 
One  manufacturer  I  have  in  mind  secures 
the  engine  on  a  stand  and  runs  it  by  a  belt 
over  the  flywheel  for  at  least  two  hours 
while  flooded  with  oil,  then  takes  the  belt 
off,  cleans  the  engine  and  connects  it  to 
its  accessories,  and  runs  it  for  two  hours 
under  its  own  power.  Then  it  is  sent  to 
the  assembling  room  and  is  secured  to  its 
frame,  and  the  engine  and  frame  assem- 
bled are  taken  to  anotiier  department  and 
run  up  to  a  stand,  connected  up  with  a 
chain  to  a  blower  and  the  engine  is  run 
under  its  own  power  for  another  two  houfJ- 
during  which  time  adjustments  are  mad<*- 
The  car  is  then  taken  off  the  stand  and 
fitted  with  a  detachable  seat  or  body,  after 
which  it  is  driven  out  on  a  i  mile  track. 
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over  which  it  is  driven  for  two  hours  for- 
ward and  backward,  up  hill  and  down,  at 
high  speed  and  slow.  It  is  then  brought 
back  to  the  shop,  has  the  regular  body  and 
attachments  fitted,  is  driven  around  the 
town  over  all  sorts  of  roads,  and  if  satis- 
factory in  every  way  is  cleaned  up  and  put 
in  shape  for  shipment  This  is  certainly  a 
very  complete  test,  and  the  car  is  a  cheap 
one  at  that 

In  the  factory  referred  to  there  is  a  gen- 
eral inspector,  whose  duty  it  is  to  see  that 
all  parts  are  in  their  proper  places,  and  that 
every  adjustment  is  made;  to  receive  com- 
plaints if  any  parts  do  not  fit  together  cor- 
rectly, to  see  that  all  parts  are  made  alike, 
and  to  reject  any  parts  that  do  not  meet 
the  requirements.    This  same  man  is  also 
in  charge  of  the  experimental  department, 
keeps   track    of   cars   turned    out,   and,    in 
case  a  special  device  is  applied,  sees  to  it 
that  it  is  in  proper  shape.    Such  a  system 
is  practically  imperative,  preventing  care- 
lessness of  the  mechanics,  who  are  aware 
that  every  piece  of  work  they  do  will  be 
subject  to  the  closest  scrutiny.    Numerous 
accidents  are  the  result  of  carelessness  in 
assembling,    and,    in   the   writer's   opinion, 
in  a  large  factory  there  should  be  at  least 
two  men  attending  to  the  duties  above  re- 
ferred to,  who  should  be  held  strictly  re- 
sponsible   for    all    such    carelessness,    and 
have  authority  to  have  all  parts  adjusted 
or  changed    which,   in    their   opinion,    re- 
quire   it      There    are    many    instances    of 
parts  failing  because  no  one  cared  to  speak 
about  it   fearing  that  if  they  did  mention 
it  no  one  would  give  their  report  proper 
attention.     The  writer's  candid  opinion  is 
that  every  man  in  the  shop  should  be  al- 
lowed  to    make    suggestions   for   improve- 
ments, as  very  frequently  a  man  who  works 
on  a  part  day  after  day  happens  to  think 
of  ways  in  which  the  thing  could  be  done 
either  quicker  or  better.    When  a  certain 
fixture  was  started  with  a  view  to  reduc- 
ing   cost    and    duplication,    it    was    well 
thought  out  and  built,  and  was  conceded 
to    be    just    the    thing    for    the    purpose. 
When  it  came  to  the  hands  of  the  oper- 
ator the  first  remark  he  made  was:  "Yes, 
that  is  just  what  is  needed,  but  why  did  you 
make  it  this  way?    You  should  have  made 
it  that  way,  and  I  could  have  handled  it 
easier  and  better."    The  man  who  is  to  use 
a  tool  or  fixture  should  always  be  consult- 
ed in  such  matters,  as  he  may  be  presumed 
to  know  at  least  the  best  way  of  handling  it 
in  connection  with  his  machine. 
.The  piece  work  system  is  responsible  for 
much  inferior  work  in  factories,  as  it  is 
only  natural  that  every  man  tries  to  earn 
the  most  and  not  to  do  the  best  kind  of 
work.    If  an  employer  would  take  a  fair 
average  of  the  number  of  pieces  a  man  can 
make  well  in  a  day  and  pay  the  men  certain 
wages,   with    the   understanding   that    that 
number  of  pieces  must  be  made  per  day,  it 
would  simplify  matters  and  conduce  to  bet- 
ter workmanship.    It  is  true  that  with  piece 
work  the  operator  loses  his  pay  for  imper- 
fect parts,  but  there  is  nothing  gained  by 


this,  as  the  part  is  useless  and  the  time 
wasted  is  always  a  subject  of  contention 
in  a  shop.  I  have  known  cases  where 
workmen  on  piece  work  made  more  per 
week  than  the  foreman,  with  the  result 
that  the  foreman  was  sore  all  the  time,  and 
transferred  the  man  and  gave  some  one 
else  the  job  who  could  not  make  half  as 
many  in  a  given  time.  In  that  case  the 
operator  is  usually  given  the  choice  of  go- 
ing back  to  his  machine  at  a  reduced  figure 
per  piece,  and  usually  starts  a  row  either 
by  quitting  or  by  not  doing  his  best 

Every  large  factory  has  connected  with 
it  a  stock  room  and  store  room,  where  all 
the  parts  and  materials  are  stored,  and 
from  where  they  are  withdrawn  on  orders. 
Among  the  stores  kept  in  this  department 
are  many  tons  of  round  steel  and  iron,  as 
well  as  square  and  hexagon  shapes;  also 


The  store  room  is  entirely  independent 
of  the  tool  room,  where  all  the  special  fix- 
tures, viz.,  reamers,  taps,  wrenches,  drills, 
boring  bars,  waste,  oil,  emery  cloth  and 
other  tools  and  appliances,  are  kept  These 
tools  are  handed  out  to  workmen  as  re- 
quired against  brass  checks.  It  is  obvious 
that  a  large  amount  of  capital  is  invested 
in  this  part  of  the  works,  and  that  good 
management  is  necessary  to  keep  expenses 
down. 

In  addition  to  the  departments  referred 
to  above,  a  complete  automobile  factory 
comprises  departments  for  nickel  plating, 
buffing  and  brass  finishing,  forging  and 
casting  aluminum  and  iron;  also  a  painting 
and  varnishing  department  and  a  shipping 
department  The  power  house,  with  its 
steam  engines,  electric  generators,  etc.,  is 
a  department  by   itself   in   which   a  large 


Section  of  a  Modern  Factory  Store  Room. 


many  thousands  of  different  sizes  of  bolts 
and  nuts,  lamp  brackets,  frames,  oil  cans, 
wrenches,  tires  and  general  equipment  A 
particular  modern  stock  room  that  I  have 
in  mind  is  constructed  entirely  of  steel; 
that  is  to  say,  all  bins,  racks,  closets, 
drawers,  shelves,  barrels,  trucks,  etc.,  are 
made  of  steel.  Every  part  of  the  machine 
manufactured  that  is  stored  in  the  room 
has  a  number  and  a  name.  The  room  is  at 
least  40x90  feet,  and  provides  storage  facili- 
ties for  all  the  small  parts,  and  there  is  only 
enough  free  space  to  just  move  around  in. 
In  one  part  of  the  room  I  once  saw  at 
least  a  thousand  tires,  including  the  shoes; 
springs  piled  up  as  high  as  the  ceiling  and 
taking  up  a  floor  space  of  at  least  10x30 
feet;  bolts  and  studs  by  the  ton,  and  also 
large  quantities  of  brass  goods.  I  simply 
mention  the  items  to  show  the  magnitude 
of  the  stores  in  some  of  the  large  factories. 


amount  of  capital  is  invested.  In  the  most 
modern  factories  it  is  the  usual  practice 
to  operate  each  department  by  an  individual 
electric  motor,  so  that  any  department  can 
be  stopped  without  interfering  with  the 
rest 


Automobiles  in  Portugal. 

The  British  consul  at  Oporto,  Portugal, 
points  out  to  his  Government  that  there  is 
an  increasing  demand  for  motor  cars,  as 
can  be  seen  from  'the  fact  that  60  were  im- 
ported during  1905,  as  against  34  in  1904 
and  26  in  1903.  Of  these  60,  49  came  from 
France,  5  from  Belgium,  3  from  the  United 
Kingdom,  2  from  Germany  and  i  from 
Italy.  The  total  value,  as  declared  in  the 
custom  house,  was  127,855  milreis  (about 
$136,000).  It  appears  that  no  American 
cars  have  yet  been  imported. 
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Buying  a  Motor  Car. 

By   "Investigator." 

Having  cut  ray  eye  teeth  on  a  curved 
dash  runabout  in  1902-3,  and  had  satisfac- 
tory experience  with  another  runabout  in 
1904-5.  in  December,  1905,  I  began  to  select 
a  new  car.  My  limit  in  price  was  $2,500, 
and  I  soon  found  I  had  a  wide  field  from 
which  to  make  a  selection.  As  the  result 
of  my  previous  experience,  I  resolved,  first, 
not  to  buy  a  car  unless  it  had  been  on  the 
market  and  competed  successfully  for  at 
at  least  a  year,  and  had  undergone  no 
radical  changes  in  this  year's  model;  and, 
second,  to  have  quickly  detachable  rims  on 
the  wheels.  I  have  broken  both  these 
resolutions,  for  reasons  which  will  appear 
later. 

I  wanted  a  light  car,  for  the  reason  that 
80  per  cent,  of  its  use  would  be  with  two 
persons;  because  a  light  car  with  proper 
tires  should  give  less  tire  trouble  than  a 
heavy  car,  and  also  because  my  disposition 
rebels  at  carrying  about  2,500  pounds  when 
I  can  get  rid  of  600  or  800  pounds  of  it 
with  little  consequent  disadvantage.  I  also 
wanted  a  car  geared  for  good  hill  climbing 
ability  and  moderate  speed,  rather  than 
one  geared  for  high  speed.  Why  is  so 
little  said  about  gear  ratios  in  the  columns 
of  The  Horseless  Age?  Among  the  cars 
I  have  investigated  I  have  found  cars 
geared  2^^  to  i,  and  others  between  this 
figure  and  4J^  to  i,  and  yet  in  a  great 
majority  of  cases  the  agent  does  not  know 
the  gear  ratio  when  asked  what  it  is.  All 
agents  claim  both  high  speed  and  ability  on 
hills  for  their  cars,  and  fail  to  realize  that 
a  car  geared  3  to  i  cannot,  other  things 
being  equal,  have  the  same  ability  on  hills 
on  high  gear  as  a  car  geared  4  to  i  has, 
and  it  is  not  fair  to  judge  a  car  by  its  hill 
climbing  without  taking  into  consideration 
its  gear  ratio.  Also,  it  is  not  fair  to  ex- 
pect the  same  speed  from  a  4  to  i  car  as 
one  would  get  from  a  3  to  i. 

The  first  car  I  tried  was  one  which  had 
a  good  record  for  1905.  It  was  a  two 
cylinder  car  which  exhibited  some  very 
good  points  in  its  design  and  construction. 
The  first  half  of  the  demonstration  was 
quite  successful.  During  the  rest  of  the 
ride  I  sat  in  the  rear  seat,  which  contained 
three  passengers.  Here  I  found  the  spring 
action  so  unsatisfactory  that  subsequent  ex- 
periences disqualified  the  car  for  this  rea- 
son. This  car  was  catalogued  at  1.600 
pounds,  but  it  weighed  a  little  over  1,800 
with  its  regular  equipment.  I  have 
weighed  every  car  which  was  presented  for 
demonstration,  and  have  found  that  all  of 
them  weigh  200  or  300  pounds  more  than 
the  weight  given  by  agents  or  catalogues. 

The  next  candidate  was  one  handled  by 
a  very  clever  agent.  The  price  was  above 
my  limit,  but  the  very  able  presentation  of 
the  superior  qualities  of  the  car  made  me 
consider  it  seriously.  It  weighed  2,100 
pounds  with  top  (a  1905  model),  and 
failed  entirely  on  the  test  hill;  it  was 
geared  3  to  i,  which  explained  its  failure 
to    perform    to    my    satisfaction,    but    the 


agent  attributed  its  failure  to  bad  adjust- 
ment of  the  carburetor.  The  material  and 
workmanship  of  this  car,  both  in  mechan- 
ism and  body,  were  of  the  best  quality.  It 
was  finally  rejected  because  I  did  not  want 
a  3  to  I  car,  its  price  was  too  high,  and  its 
transmission  and  wheel  bearings  were  plain 
bronze,  which  introduced  considerable  fric- 
tion. 

At  this  stage  of  the  game  I  obtained  a 
catalogue  which  is  a  masterpiece;  it  de- 
scribed "the  only  car  built  on  correct  prin- 
ciples and  having  the  important  parts  made 
by  automatic  machinery."  A  clever  agent 
could  have  sold  me  this  car  on  the  first 
demonstration,  but  a  trip  to  the  factory  in 
which  it  is  made  changed  my  mind.  It 
was  a  rather  dark  and  dirty  machine  shop 
without  a  single  automatic  machine  in  it 
that  I  could  find.  The  car  had  plain  bear- 
ings in  the  transmission,  and  the  angle  be- 
tween the  transmission  shaft  and  the  pro- 
peller shaft  was  too  great. 

Then  came  the  New  York  Show.  I 
learned  something  there.  I  saw  a  75  horse 
power  chassis  of  foreign  make;  it  was 
jacked  up  and  I  observed  the  very  small 
amount  of  friction  in  the  mechanism.  It 
had  anti-friction  bearings  all  through.  If 
they  are  good  enough  for  this  car,  I  cer- 
tainly do  not  want  a  light  car  with  plain 
bearings. 

I  also  saw  there  the  chassis  of  a  well 
known  air  cooled  car  which  I  had  consid- 
ered somewhat  in  the  freak  class,  but  the 
details  and  construction  of  this  car  showed 
that  its  designer  was  a  man  of  original 
ideas  and  not  a  copyist  I  expressed  my 
admiratibn  for  the  designer  of  the  car,  but 
would  not  take  a  demonstration,  as  I  con- 
sidered water  cooling  the  only  thing  worth 
considering. 

The  next  candidate  had  a  beautifully 
curved  and  highly  finished  body,  which  did 
not  please  me  at  all;  it  also  had  a  fancy 
name,  which  almost  condemned  it;  the 
scales  finished  it  for  me — 2,610  pounds. 

The  next  was  a  good  looking  car  of 
good  make.  It  weighed  2,650  pounds  for 
24  horse  power.  The  agent  did  not  know 
the  gear  ratio,  but  judging  from  the  ability 
to  take  the  test  hill  on  high  gear  it  must 
be  about  5  to  i.  It  was  the  noisiest  car  of 
the  lot,  which  is  to  be  expected  with  a 
high  speed  engine. 

The  next  was  an  up  to  date  car  of  the 
usual  type,  with  an  ancient  name.  It  was 
too  big,  weighing  2,400  pounds,  and  had  a 
3  to  I  gear  ratio.  It  was  very  fast  and 
easy  riding  when  the  road  was  smooth,  but 
striking  an  ordinary  depression  running 
across  the  road  it  made  the  occupant  of  the 
rear  seat  think  he  was  about  to  be  trans- 
ferred to  the  front  one. 

I  was  now  persuaded  to  take  a  demon- 
stration in  the  air  cooled  car  I  had  seen 
at  the  show.  It  weighed  on  two  days  a 
little  over  and  a  little  under  1,600  pounds, 
respectively,  though  it  was  catalogued  at 
1,400.  It  was  rated  at  12  horse  power.  It 
was  geared  4H  to  i  on  high.  It  took  the 
test  hill  on  the  high  gear,  as  it  should  do. 


and  was  slow  enough  and  fast  enough  os 
the  level,  but  its  easy  riding  qualities  were 
a  surprise  to  me.  It  had  full  elliptical 
springs,  with  no  radius  rods  or  distance 
rods.  It  is  this  mounting  which  makes  rid- 
ing so  easy;  but  will  it  stand  the  racket? 
I  stood  on  the  sidewalk  and  sent  the  car 
up  and  down  the  road  to  listen  to  it  It 
was  not  a  quiet  car,  yet  it  was  not  noisy 
enough  to  be  objectionable.  It  was  smok- 
ing too  much,  as  are  many  other  cars  on 
demonstration,  as  the  drivers  feed  too 
much  oil  in  order  to  be  sure  to  get  enough. 
Does  air  cooling  cool?  I  think  it  docs. 
On  this  demonstration  the  car  got  stalled 
in  snow;  it  ground  the  snow  with  in 
wheels  for  about  fifteen  minutes  with  three 
of  us  pushing,  but  we  made  very  little 
distance.  Then  it  had  to  go  backward  for 
500  feet  in  the  snow  and  through  it  all  it 
stayed  cool.  After  riding  two  hours  over 
long  and  high  hills  I  raised  the  hood  at 
the  top  of  a  hill  and  could  put  my  hand 
on  the  rear  cylinder,  as  well  as  on  any 
other.  They  ran  the  car  backward  and 
forward  for  me  on  the  floor  of  the  garage 
until  I  was  satisfied  that  its  cooling  sys- 
tem was  ample.  I  have  talked  with  sev- 
eral men  who  have  used  these  cars,  and 
they  all  say  they  do  not  heat  under  any 
conditions  they  have  met  My  chief  ob- 
jection to  this  car  is  that  it  seems  to  smoke 
and  smell  more  than  it  should,  but  I  hope 
this  is  not  a  necessary  condition.  I  have 
ordered  one  of  these  cars,  which  I  would 
not  consider  three  months  ago,  and  I  have 
broken  both  of  my  fundamental  resolu- 
tions. It  meets  my  requirements  better 
than  any  other  car  I  have  tried.  It  is 
the  lightest  car  I  have  tried,  it  is  the  easiest 
riding  car,  it  does  its  work  very  well. 
Nickel  steel  is  used  liberally  in  its  con- 
struction, and  it  was  designed  by  a  man 
of  good  mechanical  ideas.  Also,  it  is  well 
inside  my  money  limit. 

My  experience  teaches  me,  however,  that 
my  requirements  are  not  those  of  the  ma- 
jority of  motorists,  as  the  usual  type  of  car 
is  designed  for  much  higher  speed  than  I 
want  or  than  I  think  safe  or  wise. 


The  Automobile  Co-operative  Association, 
with  headquarters  at  i  Albemarle  street 
London,  was  recently  formed,  under  the 
presidency  of  John  Walker.  The  associa- 
tion is  a  body  trading  direct  with  its  mem- 
bers, and  sharing  with  them  the  profits  of 
the  retailer.  By  purchasing  a  £1  share  in 
the  undertaking,  and  paying  an  annual  sub- 
scription of  a  guinea,  reduced  to  5s.  for  the 
first  500  applicants,  motorists  become  mem- 
bers and  entitled  to  bonuses  on  all  pur- 
chases made  through  the  society,  by  reason 
of  favorable  contracts  which  the  latter 
claims  to  have  made  with  leading  motor 
firms.  At  the  end  of  each  financial  year 
there  is  a  division  of  the  surplus  profits  to 
the  shareholders  according  to  the  amount 
of  stock  registered  in  their  names.  The 
association  proposes  to  provide  repair  shops, 
maintain  cars  and  insure  them  on  the  co- 
operative plan. 
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The  Automobile  in  the  San 
Francisco  Disaster. 

The  practical  advantages  of  the  automo- 
bile as  a  means  of  rapid  conveyance  have 
never  been  more  forcefully  demonstrated  to 
the  general  public  than  in  the  recent  San 
Francisco  calamity.  Not  a  few  of  the  peo- 
ple first  heard  from  in  the  East  after  the 
disaster  stated  that  they  owed  their  escape 
to  their  automobiles;  and,  according  to 
more  recent  information,  nearly  all  the 
cars  in  the  city  were  confiscated  by  the 
police  and  army  authorities  and  used  by 
them  as  ambulances,  for  conveying  mes- 
sages, transporting  food  supplies,  etc.  It  is 
remarkable  that,  in  spite  of  the  great 
amount  of  debris,  especially  puncturing  ar- 
ticles, in  the  streets,  all  newspaper  accounts 
are  unanimous  in  pronouncing  the  work 
done  by  the  machines  as  very  effective. 

That  motor  cars  should  be  extremely 
useful  in  a  great  calamity  of  this  kind  can 
be  readily  understood.  Their  high  speed 
renders  them  greatly  superior  to  a  horse 
wagon  for  ambulance  purposes,  etc.,  and 
another  point  in  their  favor  is  that,  with 
a  change  of  driver,  they  can  be  used  night 
and  day.  With  the  automobiles  the  in- 
jured could  be  quickly  transported  to  the 
hospitals,  new  fires  rapidly  reported,  and 
many  other  kinds  of  urgent  business  at- 
tended to  far  more  effectively  than  in  any 
other  way.  The  services  rendered  by  the 
automobile  in  the  great  calamity  are  per- 
haps best  expressed  in  the  words  of  a  local 
agent,  who  states  that  without  automobiles 
the  sufferfng  in  the  stricken  city  would 
have  been  ten  times  what  it  was. 

It  is  not  too  much  to  expect  a  far-reach- 
ing moral  effect  from  the  fine  showing 
made  by  motor  cars  in  this  great  public 
calamity.  Those  who  were  personally 
benefited  by  the  machines  will  hardly  ever 
again  be  ill-disfiosed  toward  the  new 
method  of  locomotion,  and  even  those  who 
only  heard  or  read  of  the  grand  work  ac- 
complished with  the  cars  for  the  benefit  of 


the  sufferers  can  hardly  fail  to  recognize 
the  automobile's  great  potency  as  ^  public 
benefactor. 


Automobile  Schools. 

Some  rather  bitter  protests  against  the 
methods  prevailing  in  automobile  schools 
have  been  voiced  in  recent  letters  from 
students.  Since  the  demand  for  competent 
motor  car  drivers  has  become  so  great  that 
a  man  with  even  a  little  knowledge  of  au- 
tomobile mechanics  can  command  much 
higher  wages  than  in  any  other  similar 
mechanical  employment,  "schools*^  have 
sprung  up  over  night  like  mushrooms.  They 
claim  to  instruct  men  in  all  that  is  neces- 
sary to  become  competent  chauffeurs  in 
three  months'  time,  or  less,  and  charge 
relatively  high  rates  of  tuition. 

Many  of  the  graduates  find  themselves 
totally  incompetent  to  render  the  kind  of 
service  for  which  they  are  supposed  to  be 
prepared.  Others  find  that  a  prejudice 
against  them  has  already  arisen  among  em- 
ployers, which  may  be  compared  to  the 
prejudice  many  business  men  feel  against 
young  men  whose  only  equipment  for  busi- 
ness is  a  diploma  from  a  business  college. 
Ordinarily,  such  young  men  have  to  learn 
business  after  they  get  in  it.  In  the  same 
way  many  men  hiring  chauffeurs  prefer 
men  who  have  had  even  a  little  practical 
experience  to  the  graduates  of  automobile 
schools.  Doubtless  such  prejudices  have 
some  foundation.  Employers  complain  that 
the  graduates  do  not  come  to  them  with 
any  practical  knowledge. 

There  seems  no  good  reason  why  young 
men  cannot  be  taught  how  to  operate  au- 
tomobiles in  schools,  if  the  classes  are  con- 
ducted in  a  serious  spirit,  and  proper  dis- 
cipline is  maintained.  It  seems  quite  likely 
that  the  school  which  exercises  some  care 
in  admitting  young  men  to  its  classes,  re- 
quiring a  certain  mental  and  moral  stand- 
ard, will  make  a  reputation  for  itself.  A 
much  better  class  of  young  men  would  be 
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attracted  in  the  long  run,  even  though  many 
undesirable  students  would  be  lost  at  first 
Naturally,  a  large  number  of  men  totally 
unfit  for  such  work,  either  on  account  of 
their  habits  or  general  deficiency  in  gray 
matter,  are  attracted  to  it,  because  it  is  lu- 
crative. Employers  certainly  would  be  glad 
to  know  of  a  scho6l  where  they  could  find 
motor  car  drivers  to  be  depended  on  to 
know  what  they  are  supposed  to  know. 

Too  many  schools  appear  to  be  merely 
loafing  places.  We  recently  passed  such  a 
school  on  one  of  the  principal  thoroughfares 
of  Philadelphia.  A  number  of  young  men 
were  standing  in  front  of  the  building  and 
with  no  visible  employment.  We  were 
much  surprised  to  learn  that  they  spent 
most  of  their  time  there. 

It  is  probable  that  the  higher  technical 
schools,  like  the  Massachusetts  Institute  of 
Technology  and  the  scientific  schools  at 
Yale,  Princeton,  Cornell  and  Pennsylvania, 
will  from  now  on  devote  increasing  atten- 
tion to  the  mechanics  of  the  automobile  for 
the  benefit  of  those  who  wish  to  inform 
themselves  fully. 


The  New  Jersey  Automobile  King. 

The  new  automobile  law  of  New  Jersey 
has  been  definitely  adopted,  and  it  would 
seem  that  if  any  serious  objections  to  the 
law  existed  they  should  have  been  urged 
against  the  bill  before  it  passed.  However, 
all  the  objectionable  features  were  not 
and  could  not  be  discovered  at  the  time  of 
protesting  against  the  passage  of  the  bill, 
and  even  now  it  is  impossible  to  foresee 
questions  that  may  arise  in  future  con- 
cerning defects  in  the  law.  Ordinarily  it 
takes  time  to  discover  defects  in  legislation, 
and  requires,  as  a  rule,  a  violation  of  the 
law  brought  in  a  proper  way  to  the  atten- 
tion of  the  courts  in  order  to  have  the 
defects  passed  upon  authoritatively. 

How  many  have  given  the  New  Jersey 
automobile  act  a  close  study  without  being 
impressed  with  the  magnitude  of  the 
powers  conferred  upon  the  Commissioner 
of  Motor  Vehicles?  Never  did  any  law 
vest  so  much  absolute  power  in  an  indi- 
vidual. Was  there  ever  such  a  monarch 
of  the  highways?  Under  the  enactment 
the  Motor  Vehicle  Commissioner  is  given 
absolute  discretion  in  granting  and  refus- 
ing licenses  to  automobile  operators.  The 
law  is  even  so  broad  that  he  can  pro- 
hibit all  automobiling  in  the  State.  One  of 
the  provisions  referred  to  is  as  follows: 

"The  Commissioner  of  Motor  Vehicles 
shall  be  authorized,  and  full  power  and  au- 


thority are  hereby  given  to  him,  to  license, 
at  his  discretion  and  upon  payment  of  the 
lawful  fee,  any  proper  person  of  the  age  of 
sixteen  years  or  over,  to  be  a  motor  vehicle 
driver  *  *  *  and  the  said  Commis- 
sioner of  Motor  Vehicles  may,  in  his  dis- 
cretion, refuse  to  grant  a  license  to  drive 
motor  vehicles  to  any  person  who  shall, 
in  the  estimation  of  such  commissioner,  be 
an  improper  person  to  be  granted  such  a 
license." 

It  will  be  seen  from  the  above  quota- 
tion that  the  Commissioner  of  Motor  Vehi- 
cles is  made  the  judge  of  those  qualifica- 
tions which  shall  constitute  a  proper  person 
to  operate  an  automobile  on  the  public 
avenues  of  travel.  Undoubtedly,  the  term 
"proper  person"  refers  primarily  to  the 
ability  of  a  person  to  properly  handle  an 
automobile,  but  there  are  other  considera- 
tions which  do  not  involve  a  knowledge  of 
the  mechanical  construction  of  the  motor 
vehicle,  but  which  pertain  more  to  the 
personal  qualifications  of  an  operator; 
such,  for  example,  as  his  age  (which,  by 
the  way,  is  expressly  limited  to  that  of 
sixteen  years  or  over),  discretion,  sobriety, 
etc.  Obviously  the  term  "proper  person"  is 
one  of  such  elasticity  that  the  Commis- 
sioner of  Motor  Vehicles  has  a  very  broad 
discretion  in  granting  licenses.  It  would 
seem  that  this  should  not  be  so,  and  that 
there  should  be  an  appeal  from  the  com- 
missioner's decision  expressly  provided  for 
in  the  enactment 

Again,  we  find  the  Motor  Vehicle  Com- 
missioner's powers  defined  as  follows: 

"It  shall  be  lawful  for  the  said  Commis- 
sioner of  Motor  Vehicles  to  refuse  regis- 
tration to  any  vehicle  that,  in  his  estima- 
tion, is  not  a  proper  vehicle  to  be  used 
upon  public  roads  and  highways  of  this 
State." 

By  the  above  provision  one  man's  esti- 
mation, opinion,  or,  possibly,  whim,  iynade 
the  test  of  an  automobilist's  right  to  use  the 
highways. 

The  absolute  discretion  of  the  Commis- 
sioner of  Motor  Vehicles  permeates  the 
whole  of  the  New  Jersey  act.  He  is  all 
powerful  over  automobiling;  he  may  pro- 
hibit motoring;  he  may  refuse  to  license  at 
his  discretion;  in  fact,  he  is  a  king  of 
automobiling  in  his  domain.  Is  such  a  law 
constitutional?  Has  not  the  State  of  New 
Jersey,  by  attempting  to  severely  restrict 
motoring,  undermined  the  whole  structure 
of  its  automobile  regulations  so  that  it  is 
bound  to  fall  if  the  enactment  is  contested 
on  the  ground  of  unconstitutionality?  If 
the  New  Jersey  law  should  be  declared  un- 
constitutional no  place  more  free  from  re- 


striction could  be  found   by    the   motoric 
than  that  State. 


Standard   Methods  of    Testing. 

As  an  industry  develops  and  competiticm 
in  it  becomes  keen,  there  is  always  a  temp- 
tation to  exaggerate  the  relative  value  of 
its  products,  or  their  capacity  for  doing 
work,  if  work  machines  or  motors  are  in- 
volved. There  arc  generally  a  number  cf 
possible  methods  of  testing  the  capacity  of 
the  machines,  and  the  natural  tendency  h 
to  adopt  that  method  which  gives  the 
greatest  results,  irrespective  of  whether  it 
corresponds  to  the  conditions  of  practical 
use.  There  appears  at  present  to  be  a  ver) 
prevalent  tendency  to  overrate  the  power  of 
automobile  motors  of  the  gasoline  tjrpe,  but 
there  is  no  reason  for  believing  that  tbis 
pernicious  practice  is  peculiar  to  this  par- 
ticular industry;  on  the  contrary,  from  the 
fact  that  in  a  number  of  older  industries 
it  has  been  found  necessary  or  desirable  to 
lay  down  standard  rules  for  testing,  it  may 
be  inferred  that  it  also  obtained  in  these 
industries  at  some  time  in  the  past  For 
testing  electric  machinery,  for  instance,  the 
rule  has  been  laid  down  that  when  operated 
at  its  full  rated  capacity  for  a  certain  num- 
ber of  hours  no  part  of  the  machine  shall 
show  an  increase  of  temperature  of  more 
than  a  certain  number  of  degrees  abo\t 
the  surrounding  atmosphere.  The  subject 
of  standard  methods  for  gas  engine  test- 
ing has  been  under  consideration  for  a 
number  of  years  by  the  American  Society 
of  Mechanical  Engineers,  and  a  number  of 
reports  have  been  issued  on  it 

N#w  that  some  of  the  large  engineering 
schools  are  taking  up  the  subject  of  auto- 
mobile engine  tests,  and  a  number  of  spe- 
cial testing  laboratories,  including  that  of 
the  A.  C  A.,  are  in  contemplation,  it  might 
be  well  to  agree  on  some  definite  method 
of  tests,  so  that  the  results  obtained  by 
different  experimenters  may  be  compar- 
able. For  instance,  it  is  well  known  that 
so  called  instantaneous  brake  tests  are  ver)' 
misleading,  and  a  minimum  time  should  be 
fixed  during  which  the  load  should  be  kept 
constant.  Any  testing  device  which  doe> 
not  admit  of  maintaining  a  constant  load 
on  the  motor  for  that  length  of  time  should 
be  considered  unsuitable  for  the  purpost 
Another  point  to  be  considered  is  whether 
motors  should  be  tested  with  or  without 
muffler.  It  has,  of  course,  been  shown  that 
even  a  good  muffler  may  increase  the  power 
of  the  motor,  instead  of  reducing  it,  but 
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this  is  not  the  rule,  and  most  drivers  are 
in  the  hajbit  of  opening  the  muffler  when 
requiring  an  extra  amount  of  power,  thus 
indicating  that  in  their  belief  the  muffler 
consumes  an  appreciable  amount  of  power. 
In  practice  motors  can  only  be  used  with 
mufflers  connected,  and  it  therefore  seems 
only  reasonable  to  test  them  with  mufflers. 

Another  point  that  would  have  to  be  set- 
tled is  whether  or  not  the  engine  when 
tested  for  power  should  drive  all  the  auxil- 
iaries, such  as  pump,  fan,  magneto  and 
lubricator. 

When  a  standard  method  of  making 
power  tests  is  thus  decided  on,  not  only 
will  the  results  convey  a  definite  meaning, 
but  the  results  obtained  by  different  per- 
sons from  diflferent  motors  can  be  directly 
compared  with  each  other. 


Prospects  of  the  Qas  Turbine. 

Ever  since  the  steam  turbine  has  attained 
success  in  the  motive  power  field,  the  idea 
of  utilizing  the  energy  of  exploding  gas 
charges  on  the  turbine  principle  has  been 
widely  entertained  by  those  familiar  with 
gas  engines.  The  gas  turbine,  as  an  ideal 
conception,  has  appealed  to  many,  for  the 
reason  that  it  would,  if  realized,  convert 
thermal  energy  directly  into  mechanical 
energy  of  rotation,  without  the  interven- 
tion of  reciprocating  parts,  and  would  be 
much  simpler  mechanically  than  gas  engines 
of  the  cylinder  and  piston  type— desiderata 
which  might  have  an  important  bearing 
upon  the  future  of  the  automobile  art. 

Up  to  the  present  time  no  practical  em- 
bodiment has  been  given  to  the  gas  tur- 
bine principle;  but  the  impression  seems  to 
be  widely  current  that  at  some  future  time 
it  may  be  put  into  usable  form,  despite  the 
great  obstacles  standing  in  the  way  of  its 
development. 

In  a  paper  recently  presented  before  the 
English  Junior  Institution  of  Engineers, 
Dugald  Clerk,  the  famous  gas  engineer, 
presents  most  cogently  the  difficulties  which 
seem  to  render  extremely  dubious  the 
practical  solution  of  the  gas  turbine  prob- 
lem along  any  of  the  lines  which  have  yet 
been  proposed. 

The  method  of  gas  turbine  operation 
which  is  treated  of  as  the  only  practical 
one  is  that  of  furnishing  to  the  turbine 
blades  gas  issuing  at  constant  pressure 
through  a  jet,  from  an  exploding  chamber 
in  which  the  charge  is  compressed  by  ex- 
ternal means — the  gas  operations  being  thus 
on  the  so  called  Brayton  cycle. 


It  is  pointed  out  by  Mr.  Clerk  that  any 
attempt  to  serve  the  turbine  blades  with 
gas  at  the  temperatures  common  in  piston 
gas  engines — 1,600''  or  1,700**  C. — would 
cause  their  rapid  destruction,  as  these  tem- 
peratures are  above  that  of  the  melting 
point  of  platinum,  and  above  the  softening 
points  of  many  of  our  most  refractory  non- 
metallic  materials.  According  to  the  figures 
given,  about  500"*  C.  is  as  high  a  tempera- 
ture as  turbine  blades  made  of  any  avail- 
able material  could  permanently  withstand. 
This  fact  necessitates  a  gas  supply  to  the 
turbine  at  very  greatly  reduced  tempera- 
ture, and  the  expanding  jet  between  the  ex- 
ploding chamber  and  the  turbine  must  per- 
form this  function^onverting  the  heat  of 
the  issuing  gas  into  kinetic  energy  of  mo- 
tion of  the  fluid,  which  energy  it  is  sought 
to  realize  at  the  turbine  blades.  It  is  re- 
garded by  the  author  quoted  as  very  doubt- 
ful whether  a  jet  capable  of  a  sufficiently 
economical  transformation  of  heat  into  gas 
velocity  can  be  attained.  It  is  also  pointed 
out  that,  as  the  turbine  principle  is  adopted 
in  order  to  obviate  the  use  of  reciprocat- 
ing parts,  a  piston  compressor  cannot  be 
consistently  employed  to  feed  the  com- 
pressed charge  to  the  exploding  chamber, 
and  it  is  doubted  whether  a  rotary  or  tur- 
bine form  of  compressor,  of  satisfactorily 
high  efficiency,  can  be  produced.  The  prob- 
able inefficiency  of  conversion  of  the  energy 
of  gas  motion  into  blade  rotation  is  also 
adverted  to. 

Even  assuming  the  efficiencies  of  the 
compressor,  jet  and  blades  to  be  as  high 
as  could  possibly  be  expected  and  far  higher 
than  could  at  present  be  realized,  and  as- 
suming the  heat  losses  relatively  no  greater 
than  those  experienced  in  ordinary  gas  en- 
gines, it  is  shown  that  an  indicated  effi- 
ciency of  but  about  16.5  per  cent,  could  be 
expected  of  a  turbine  of  this  type,  while  a 
piston  engine  of  fair  size  would  show  an 
indicated  efficiency  about  double  this  figure. 

The  comparatively  low  temperature  at 
which  gas  must  be  supplied  to  the  blades, 
the  inefficiency  of  the  conversion  in  the 
nozzle,  the  losses  in  compression  and  very 
serious  presumptive  mechanical  difficulties 
in  the  turbine,  even  at  the  temperature  as- 
sumed, are  regarded  by  Mr.  Clerk  as  almost 
insuperable  difficulties  in  the  way  of  render- 
ing the  turbine  practicable,  although  it  is 
admitted  that  a  certain  lack  of  efficiency 
would  be  tolerated  in  view  of  the  abolition 
of  reciprocating  motion.  It  is,  however, 
very  judiciously  stated  in  the  paper  that  the 


rather  discouraging  conclusions  drawn  are 
based  upon  present  knowledge  regarding 
the  subject,  and  that  future  discoveries  and 
an  improved  line  of  attack  may  render  pos- 
sible a  more  favorable  consideration  of  what 
is  admittedly  a  most  fascinating  problem. 


Our  Communications  Department. 

'the  communications  received^  by  any 
journal  relative  to  the  topics  treated  of  in 
its  pages  are  an  unerring  indication  of  the 
interest  of  its  readers.  Such  communica- 
tions are  coveted  by  every  publisher — so 
much  so  that  some  write  letters  to  them- 
selves. This  necessity  has  never  arisen  in 
The  Horseless  Ace  office,  and  it  has  been 
not  the  least  gratifying  incident  connected 
with  the  publication  of  this  journal  that 
our  readers  have  always  manifested  so  gen- 
uine and  intelligent  an  interest  in  the  arti- 
cles appearing  in  it 

For  years  we  have  published  every  week 
from  two  to  six  pages  of  communications, 
in  which  all  subjects  of  interest  to  the  man- 
ufacturer and  the  user  of  automobiles  have 
been  discussed  by  thoughtful  correspond- 
ents. There  is  no  department  of  this  jour- 
nal in  which  we  take  a  greater  pride,  or 
which  we  consider  of  greater  value  to  our 
subscribers.  We  propose  to  continue  pub- 
lishing a  journal  that  will  appeal  to  people 
who  have  a  substantial  and  rational  inter- 
est in  the  automobile,  and  consequently 
we  have  no  fear  of  ever  failing  to  receive 
valuable  communications  from  our  readers. 

Important  Decision  Regarding  Re- 
sponsibility of  Automobilists. 

An  important  decision  in  an  automobile 
damage  suit  has  just  been  handed  down  by 
the  Reichsgericht  of  Leipsig,  the  highest 
court  in  the  German  Empire.  The  horse 
of  complainant  had  taken  fright  at  the 
automobile  of  defendant  and  thrown  its 
attached  vehicle,  occupied  by  complainant, 
into  the  ditch.  The  lower  court  had  rec- 
ognized the  claim  for  damages  as  just,  but 
the  two  highest  courts  reversed  the  deci- 
sion, after  it  had  been  proven  that  the  auto- 
mobile at  the  time  of  the  accident  was  de- 
veloping only  the  very  reasonable  speed  of 
yY2  miles  per  hour.  To  the  contention  that 
the  horse  had  shied  as  the  result  of  the 
noise  made  by  the  automobile,  the  Court 
retorted  that  if  the  use  of  automobiles  was 
not  to  be  completely  prevented,  certain 
necessary  accompaniments  of  their  opera- 
tion, particularly  at  moderate  speed,  would 
have  to  be  allowed.  Such  an  accompani- 
ment was,  among  others,  noise.  Defendant 
was  not  responsible  for  the  circumstance 
that  behind  him  there  was  accidentally  an- 
other automobile,  which  probably  had 
something  to  do  with  the  shying  of  the 
horse. 
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Difficulties  of  the  Popular  Priced 
Car  Problem. 

By  Albert  L.  Clough. 
The  low  powered,  low  cost  car,  construct- 
ed of  good  material  and  embodying  the  best 
of  workmanship — such  a  vehicle  as  shall 
prove  appropriate  for  moderate  speed,  fam- 
ily and  business  use — is  being  looked  for- 
ward to  by  a  vast  number  of  expectant, 
would-be,  motorists.  These  prospective 
users  form  a  class  in  comparison  with 
which  the  present  automobile  using  public 
is  but  *'a  drop  in  the  bucket."  Thus  far, 
however,  the  realization  of  the  hopes  of  this 
body  of  people  has  not  appeared  imminent, 
and  the  outlook  for  its  attainment  in  the 
near  future,  under  present  conditions,  does 
not  appear  especially  bright.  This  is  deep- 
ly to  be  regretted.  Not  everyone  interested 
in  automobiles  realizes  the  difficulties  in  the 
way  of  the  production  of  a  car  of  this 
class,  which  shall  possess  the  required  good 
qualities  and  still  sell  at  a  price  that  will 
render  it  distinctly  popular. 

COST    NOT   PROPORTIONATE   TO   SIZE. 

In  almost  all  branches  of  engineering 
small  constructions  cost  far  more  propor- 
tionally than  large  ones.  Per  unit  of  size 
or  of  performance  the  small  building  or  the 
small  mechanism  is  generally  more  costly 
than  the  large  one.  Consider  the  homely 
example  of  a  simple  building  with  walls, 
floor  and  roof.  If  the  floor  space  be  in- 
creased as  the  square  and  its  usefulness 
thus  augmented  in  the  same  proportion, 
while  the  cost  of  labor  and  materials  in 
roof  and  floor  will,  of  course,  be  increased 
in  a  square  ratio,  the  cost  of  lumber  and 
labor  in  the  walls  is  increased  only  in  the 
ratio  of  the  first  power  and  not  as  the 
square.  The  total  cost  per  square  foot  of 
floor  space  is  thus  less  in  the  larger  than 
in  the  smaller  construction. 

Similar  conditions  obtain  in  regard  to 
the  constructional  cost  of  gasoline  engines 
and,  indeed,  the  cost  of  production  of  the 
motor  car  as  a  whole,  when  its  dimensions 
are  increased.  Up  to  a  certain  point,  at 
least,  the  constructional  cost  per  horse 
power  or  per  unit  of  load  carrying  capabil- 
ity decreases  with  the  power  developed. 
A  gasoline  engine  cylinder  (assuming  a 
constant  stroke  and  speed)  possesses  a 
capacity  for  producing  power  which  is  in 
proportion  to  the  square  of  its  bore.  The 
output  of  a  cylinder  of  3  inch  bore  may 
be  represented  as  9  units,  while  that  of  one 
of  5  inch  bore  is  approximately  represented 
by  the  figure  25.  The  larger  cylinder  may 
thus  be  expected  to  develop  2  7-9,  or  nearly 
three  times  that  of  the  smaller. 

ELEMENTS  OF  MANUFACTURING  COST. 

The  cost  of  construction  of  an  engine 
may  be  divided  into  three  elements,  namely : 
The  cost  of  materials  (which  is  a  less  im- 
portant factor  than  the  others,  on  account 
of  the  use  of  cast  iron  for  cylinders  and 
pistons) ;  the  cost  of  the  machine  work, 
and  the  cost  of  assembling,  "running  in" 
and  testing. 

As  to  the  cost  of  materials  entering  into 


two  engines  having  the  above  difference  in 
bore  and,  say,  of  the  four  cylinder  type,  it 
may  be  said  that  the  weight  and  cost  will 
increase  in  no  such  proportion  as  the  horse 
power.  For  instance,  the  circumference  of 
the  cylinder  walls  of  the  larger  engine  is 
less  than  twice  that  of  the  smaller,  and, 
even  allowing  for  the  necessary  increase  in 
cylinder  wall  thickness,  the  cylinder  weight 
need  not  be  increased  in  proportion  to  the 
output  The  same  thing  may  be  said  of 
the  pistons,  crank  case  and  some  other 
parts.  The  secondary  gears  and  shaft,  to- 
gether with  the  rest  of  the  valve  operating 
mechanism  and  the  gearing  for  auxiliaries, 
will  be  only  moderately  heavier  in  the  large 
motor.  As  a  matter  of  fact,  an  increase  of 
approximately  40  per  cent,  in  engine  weight 
will  result  in  an  engine  of  double  the 
power,  raising  its  output  from  25  to  50 
horse  power,  for  example.  It  is  thus  ap- 
parent that  the  cost  of  materials  is  much  ' 
more  favorable  to  the  production  of  the 
large  than  of  the  small  engine. 

COST  Of  MACHINE  WORK. 

The  expense  of  finishing  mechanical  parts 
from  the  rough  will  be  about  in  proportion 
to  the  superficial  areas  of  the  finished  sur- 
faces, were  it  not  that  setting  up  the  parts 
in  machine  tools,  testing  of  dimensions  and 
so  forth  enter  in  as  a  constant  factor  near- 
ly irrespective  of  the  sizes  dealt  with. 
Machinery  parts  thus  usually  involve  an 
outlay  in  labor  considerably  less  than  pro- 
portionate to  the  areas  to  be  finished.  The 
finished  areas  of  the  important  parts  in- 
crease much  more  slowly  than  do  the  out- 
puts of  the  engines  into  which  they  enter. 
In  the  cylinder,  for  instance,  an  increase  of 
approximately  60  per  cent,  in  the  surface 
to  be  finished  will  represent  the  difference 
between  a  25  and  a  50  horse  power  motor. 
The  machine  work  necessary  upon  the  large 
motor  will  cost  very  substantially  less  per 
unit  of  output  than  that  required  upon  the 
small  one.  Since  a  small  motor  has  just  as 
many  parts  as  a  large  one  of  the  same  type, 
the  cost  of  assembling  will  be  practically  as 
great  in  the  case  of  the  former  as  in  that 
of  the  latter,  and  the  same  is  true  of  the 
running  in  and  testing  out  operations. 

NOTHING  SAVED  ON  IGNITION  EQUIPMENT. 

Similar  relations  between  cost  of  produc- 
tion and  size  obtain  in  regard  to  the  rest 
of  the  chassis.  Parts  which  require  to  be 
built  heavier  in  the  larger  vehicle  do  not 
require  in  their  manufacture  a  proportion- 
ately increased  amount  of  labor.  The  costs 
of  assembling,  testing  out  and  advertising 
a  small  car  are  practically  the  same  as  the 
corresponding  items  in  the  production  of  a 
large  vehicle  of  the  same  general  design. 
There  are  certain  parts  of  the  equipment 
which  are  identical  in  a  large  and  a  small 
car  of  the  same  type;  for  instance,  the  en- 
tire ignition  equipment.  The  fuel  feed  and 
cooling  systems  of  large  and  small  car^  of 
the  same  type  cost  about  the  same.  As  the 
body  of  the  low  priced  family  car  must  be 
capable  of  accommodating  four  or  five  per- 
sons, no  great  saving  can  be  effected  in  its 
constniction,  except  by  making  it  service- 


able rather  than  luxurious.  From  what  has 
been  said,  it  must  be  plain  that  it  is  > 
difficult  proposition  to  build  a  snudl  pow- 
ered car  for  moderate  speed  service  which 
in  general  type  is  a  copy  upon  a  small 
scale  of  the  large  touring  cars,  and  to  sell 
it  profitably  at  a  price  which  shall  render 
it  popular  among  the  class  which  requirts 
such  a  vehicle.  The  price  would  have  to 
be  cut  to  a  point  leaving  a  very  small  manu- 
facturer's profit,  as  compared  with  the  mar- 
gin which  could  be  realized  upon  the  same 
type  of  vehicle  of  larger  power  and  su- 
perior capabilities.  A  four  cylinder  run- 
about, which  has  recently  been  advertised 
at  a  very  popular  figure  and  which  is 
equipped  with  a  small,  four  cylinder  engine 
and  otherwise  is  a  diminutive  copy  of  the 
four  cylinder  touring  car  which  this  manu- 
facturer builds,  must  be  constructed  upon  a 
very  small  margin  of  profit  as  compared 
with  other  larger  cars  which  this  concern 
turns  out  Apparently  it  is  only  when  a 
small  car  of  this  class  is  produced  in  enor- 
mous numbers  that  it  can  be  made  to  prove 
an  attractive  business  proposition. 

MATERIAL  AND   WORKMANSHIP. 

The  moderate  priced  car  for  family  or 
business  purposes  must  embody  as  good 
material  and  as  good  workmanship  as  the 
car  de  luxe,  but  it  need  not  be  expcusivel> 
finished  or  luxuriously  appointed.  Its  user 
has  just  as  good  a  claim  upon  the  manu- 
facturer for  good  stock  and  that  measure 
of  reliability  and  security  which  good  work- 
manship insures  as  has  the  user  of  the  big 
touring  car  of  high  power.  Moreover,  in 
the  present  state  of  widespread  knowledge 
as  to  the  requirements  of  a  serviceable  car, 
he  will  not  suffer  his  car  to  be  slighted  in 
either  of  these  directions. 

SIMPLIFICATION   NECESSARY. 

It  would  seem  that  the  only  direction 
in  which  the  realization  of  the  low  priced 
pleasure  and  service  car  can  profitably  be 
sought  is  in  that  of  simplification  of  the  car 
mechanism,  reducing  the  equipment  to  its 
absolute  essentials  and  discarding  all  super- 
fluities. In  this  way,  and  in  this  way  only, 
it  would  seem,  can  the  cost  of  material 
and  machine  work  and  the  expense  of  as- 
sembling— the  chief  elements  of  productive 
cost — be  reduced  to  a  point  at  which  cars 
of  the  class  here  referred  to  can  be  made 
at  an  attractive  profit  and  still  sold  at  a 
popular  price.  We  should  not  expect  to 
see  such  ,  a  car  advertised  like  brands  of 
soap  or  new  breakfast  foods  in  the  monthly 
magazines  or  other  non-technical  organs. 
This  sort  of  advertising  is  a  sore  burden 
on  the  automobile  buyer,  who  in  the  last 
analysis  must  pay  the  bill,  and  it  is  a  large 
one.  Such  a  car  might  be  sold  direct  to 
the  user  and  the  middleman's  commission 
saved. 

TWO  CYLINDER  CARS. 

The  most  obvious  simplification  which 
can  be  adopted  in  the  construction  of  such 
a  car  is  in  the  reduction  of  the  number  of 
motor  cylinders.  Freedom  from  vibration 
is  one  of  the  things  which  are  secured  by 
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the  adoption  of  a  four  cylinder  engine  and 
one  which  is  paid  for  at  a  good  round  fig- 
ure. No  one  was  ever  harmed  or  very 
seriously  annoyed,  I  believe,  by  the  vibra- 
tion of  a  good  two  cylinder  engine,  and,  as 
the  four  cylinder  is  not  needed  upon  this 
class  of  car  to  secure  enough  power,  the 
former  should  prove  the  type  of  motor 
most  appropriate.  Then,  again,  there  is 
a  type  of  motor  which  is  not  being  "laughed 
out  of  court"  this  year  as  it  has  been  in 
the  past,  which,  in  its  two  cylinder  form, 
almost  equals  the  four  cylinder,  four  cycle 
motor  in  its  freedom  from  vibration  and 
in  its  torque  constancy^  I  refer  to  the 
two  cycle  engine.  A  motor  of  this  type 
does  away  at  once  with  all  labor  on  valves, 
\alvc  lifters,  cam  shaft,  cams  and  secondary 
shaft  gears,  and  can  be  produced  at  a  cost 
far  less  than  even  a  two  cylinder  four 
cycle  engine.  The  difficulties  of  air  cool- 
ing a  two  cycle  engine  are  by  no  means  in- 
superable and  will  doubtless  be  successfully 
overcome.  This  will  enable  the  radiator, 
pump  and  piping  to  be  eliminated. 

RUNNING   GEAR    PARTS. 

In  a  car  of  this  class  a  good  wood  frame 
will  be  found  to  be  in  every  way  satisfac- 
tory and  much  cheaper  than  one  of  pressed 
steel.  Perhaps  the  change  speed  gear  and 
transmission  arrangements  of  this  sort  of 
car  will  be  found  the  most  serious  part  of 
the  problem.  Frictional  methods  of  speed 
variation  are  "looking  up"  this  season,  and 
a  good  friction  device  with  direct  drive  on 
the  high  gear  would  merit  most  serious 
consideration  on  account  of  the  relatively 
small  amount  of  labor  involved  in  its  con- 
struction, as  compared  with  that  called  for 
in  a  sliding  gear  or  planetary  combination. 

The  differential  may  be  eliminated  by  the 
use  of  a  form  of  axle  employing  an  auto- 
matic clutching  and  releasing  device  in  the 
rear  wheel  hubs.  A  reduction  in  the  cost 
of  labor  could  here  be  effected.  A  chain 
drive  to  this  special,  live  rear  axle  would 
answer  every  purpose  satisfactorily,  and 
effect  a  saving  in  labor  over  that  involved 
in  a  shaft  drive.  A  front  axle  of  special 
cast  bronze  would  probably  be  found  cheap- 
est and  best  for  such  a  car.  The  steering 
gear,  springs  and  brakes  need  not  and 
should  not  be  slighted  in  an  attempt  to 
cheapen  the  construction.  One  good  brake 
on  each  rear  hub,  actuated  by  separate  link- 
ages from  the  operating  device,  would,  with 
the  braking  power  of  the  engine,  prove  suf- 
ficient It  is  not  my  intention  specially  to 
advocate  the  particular  construction  just 
described,  but  to  let  it  serve  as  an  illus- 
tration of  the  process  of  elimination  and 
simplification  with  the  attendant  reduction 
of  labor,  cost  and  material,  which  it  is  be- 
lieved will  have  to  be  resorted  to  in  order 
to  successfully  produce   a  popular  priced 


Any  reader  desiring  a  separate  print  of 
the  vehicle  speed  chart  on  this  page  can  ob- 
tain one  by  sending  in  a  request  accom- 
panied by  a  2  cent  stamp. 
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Vehicle  Speed  Chart. 

We  publish  herewith  a  chart  or  diagram 
which  permits  of  instantly  determining  the 
vehicle  speed  in  miles  per  hour  when  the 
engine  speed  in  revolutions  per  minute, 
the  ratio  of  reduction  from  the  engine  to 
the  road  wheels,  and  the  wheel  diameter  are 
known.  This  figure  has  to  be  determined 
very  frequently  in  the  draughting  room, 
and  its  calculation  consumes  considerable 
time  and  involves  more  or  less  chance  for 
errors,  unless  the  draughtsman  or  designer 
is  very  accurate  in  calculations.  The  use 
of  the  chart  obviates  both  the  loss  of  time 
and  the  possibility  of  errors,  and  we  be- 
lieve it  will  be  found  very  convenient  in  the 
draughting  room.  The  use  of  the  chart 
may  be  illustrated  by  an  example.  Sup- 
pose it  is  required  to  find  the  speed  a  car 
will  run  at  when  the  engine  turns  at  900 
r.  p.  m.,  the  gear  reduction  is  3  and  the 
road  wheels  are  30  inches  in  diameter.  The 
ordinary  method  of  calculation  is  as  fol- 
lows: The  wheel  circumference  is 

30x3.1416  =  94.248  inches  or  ?li^  =7.854 

12 
feet. 
The    speed    of    revolution    of    the    road 

wheels  is  ^^  =300  r.  p.  m. 
3 
The  distance  covered  by  the  road  wheels 

in  one  minute  is  therefore 

300x7.854  =  2,356.2  feet, 
and  in  one  hour 

60  X  2,356.2  =  141,372  feet, 
which  is  equal  to 


^29 

liii^^  =26^  miles   (approx.). 
5.280 

By  means  of  the  chart  this  result  may  be 
arrived  at  by  locating  the  point  on  the 
lower  horizontal  scale  denoting  the  engine 
revolutions,  then  passing  vertically  upward 
until  intersecting  the  inclined  line  repre- 
senting the  gear  ratio,  then  horizontally  to 
the  right  (or  the  left,  as  the  case  may  be), 
until  intersecting  the  inclined  line  repre- 
senting the  wheel  diameter,  then  vertically 
upward  to  the  upper  horizontal  scale,  where 
the  miles  per  hour  at  which  the  vehicle  will 
run  under  these  conditions  may  be  read  oflF. 
The  method  of  use  is  indicated  by  the 
sketch  in  the  lower  right  hand  comer  of 
the  chart. 


Gasoline  Storage  Outfit  in  Oarage 
Fire. 

S.  F.  Bowser  &  Co.,  Fort  Wayne,  Ind., 
have  sent  us  some  photographs  of  the  ruins 
of  the  Schoeffel  garage  in  Rochester,  N.  Y., 
which  was  burned  down  on  March  23.  One 
of  the  pictures  shows  the  Bowser  long  dis- 
tance gasoline  pump  and  three  compartment 
oil  cabinet,  with  which  the  garage  was 
equipped,  and  which  passed  through  the 
fire  without  suffering  any  more  serious 
damage  than  the  burning  of  the  wood  cas- 
ing of  the  oil  cabinet,  remaining  in  perfect 
working  order.  The  manufacturers  regard 
this  as  a  very  eflfectual  proof  of  the  evapo- 
ration and  leak  proof  qualities  of  their  out- 
fit. 
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WINTER  EXPEBIEWCES. 

In  the  Service  of  a  City   Doctor. 

By  Dr.  Edward  F.  Gifford. 

The  initiated,  old  and  experienced  are 
always  amazed  or  amused  at  the  eager- 
ness with  which  the  novice  will  seek  to 
convey  positive  advice  to  the  would-be  pur- 
chaser. This  seems  to  be  particularly  true 
in  the  automobile  game,  in  which  we  are 
all  mere  beginners.  But  after  several 
seasons*  use  of  the  water  cooled  car,  my 
winter's  success  with  an  air  cooled  engine 
has  been  so  satisfactory  that  I  am  tempted 
to  narrate  my  experiences  and  add  a  few 
conclusions,  expecting  each  reader  to  reject 
all  of  which   he   does  not  approve. 

In  a  recent  issue  of  The  Horseless  Age 
a  fellow  who  rightly  signs  himself  "Kicker" 
(I  am  one  of  them)  complains  of  the  "ex- 
treme inconsistency"  of  the  manufacturers 
who  build  steam  cars  and  air  cooled  gaso- 
line cars,  because  they  do  not  conform  to 
the  ideas  necessary  for  standardization  in 
automobile  construction.  Now  I  had  ar- 
rived at  about  the  same  conclusions  con- 
cerning the  steam  car  and  agree  with  him 
in  all  the  mean  things  he  has  to  say  of  its 
shortcomings,  because  it  is  the  only  type  of 
car  I  have  never  driven  and  I  know  noth- 
ing about  it  from  actual  experience.  But 
I  do  know  the  air  cooled  car  is  a  success, 
and  the  great  number  of  manufacturers 
and  users  who  are  adopting  that  type  are 
sure  to  put  an  awful  hole  in  attempts  to 
standardize  construction,  if  to  do  so  ne- 
cessitates the  universal  adoption  of  water 
cooling,  which,  by  the  way,  is  happily  not 
the  case.  I  cannot  reconcile  myself  to  the 
employment  of  several  gallons  of  water,  a 
pump,  piping  and  that  delicate  and  trouble- 
some radiator  when  they  are  entirely  im- 
necessary  complications  in  engines  up  to 
25  or  30  horse  power.  I  have  not  forgot- 
ten the  eight  hours  of  labor  required  of 
two  tinners  and  myself  in  an  attempt  to  re- 
pair a  radiator  which  collided  with  a  large 
dog  just  as  I  was  starting  on  a  several 
days*  tour.  And  to  increase  my  discom- 
fiture, the  dog  escaped  iminjured.  The 
simpler  construction,  fewer  parts,  lighter 
weight,  lesser  cost  and  cold  weather  abil- 
ity of  the  air  cooler  are  features  which  are 
likely  to  perpetuate  it  While  it  is  possible 
to  drive  a  water  cooled  car  in  winter,  it  is 
not  practicable  for  a  busy  physician  to  de- 
pend on  such  an  unknown  quantity  as  the 
chemical  anti-freeze  solutions  and  the 
changeable  temperature  of  our  northern 
climate.  A  very  slight  miscalculation 
means  a  ruined  radiator,  if  not  also  cracked 
cylinders.  A  few  of  my  friends  proved  it 
again  this  winter  to  their  sorrow.  Some 
will  say  they  were  careless,  which  is  no 
doubt  true,  but  the  exigencies  of  a  doc- 
tor's work  are  such  tliat  even  his  own  fam- 
ily must  be  neglected  at  times,  not  to  men- 
tion an  inanimate  object  such  as  his  auto- 
bile. 

OF    MANY    MINDS. 

In  the  past  hundred  or  more  years  doc- 


tors have  been  of  many  minds  as  to  what 
constituted  an  ideal  horse  drawn  vehicle, 
and  there  may  be  found  even  to-day  speci- 
mens of  the  craft  riding  on  or  in  every- 
thing from  the  horse  and  saddle  and  "one 
horse  chaise"  to  the  coach  and  pair,  and 
perhaps  each  satisfied  that  he  has  solved 
the  problem  in  the  manner  best  suited 
to  his  particular  needs.  Some  of  them  are 
also  very  much  dissatisfied.  So  with  the 
comparatively  new  motor  car  it  is  not  to 
be  reasonably  expected  that  any  one  make 
or  type  will  please  all.  A  perusal  of  the 
last  special  Doctors'  Number  of  The 
Horseless  Age  will  show  that  nearly  all 
agree  that  the  gas  engine  is  the  proper 
motive  power;  most  recommend  that  it  be 
placed  in  front  uitder  the  hood  and  that  it 
should  be  air  cooled.  Some  advocate  a 
two  cylinder  engine  and  two  speed  plane- 
tary transmission,  but  I  can  hardly  believe 
that  these  latter  have  ever  driven  a  four 
cylinder  engine.  With  the  multiple  cylin- 
ders the  torque  is  so  much  steadier  on  hill 
work  and  the  car  drives  so  much  sweeter 
in  working  through  crowded  traffic  or 
when  slowed  down  for  any  purpose,  the  en- 
gine starts  so  much  more  readily,  the 
car  accelerates  so  much  more  quickly  and 
there  is  so  much  less  vibration — all  of  these 
and  other  considerations  make  it  unwise 
to  think  of  less  than  four  cylinders  in  the 
ideal  doctor's  rig.  The  above,  of  course, 
applies  to  the  now  prevalent  four  cycle 
type  of  engine.  Basing  my  opinion  on 
my  six  years'  experience  with  a  somewhat 
clumsy  two  cycle  marine  engine,  I  fully  ex- 
pect to  see  the  refined  three  port,  two  cycle 
type  finally  adopted  as  the  accepted  stand- 
ard in  automobile  construction,  especially 
if  they  succeed  in  building  a  satisfactorily 
air  cooled  two  cycle  motor. 

success  of  air  cooling. 

Right  here  I  want  to  state  most  emphat- 
ically that  no  one  need  doubt  the  success 
of  the  air  cooling  features  of  several  of 
the  leading  cars  of  that  faith  now  oflfered 
for  sale.  Nor  need  the  intending  pur- 
chaser believe  that  their  oil  consumption 
entitles  them  to  be  classed  as  "oil  cooled." 
Fifteen  gallons  of  lubricating  oil  has  suf- 
ficed to  keep  my  car  in  daily  use  from 
about  June  i  to  March  i,  probably  about 
7,000  miles,  and  this  quantity  includes  all 
that  has  been  used  about  the  car  for  gear 
case  and  general  lubrication  as  well  as  the 
engine. 

After  my  car  was  delivered  I  had  a  top, 
storm  front  and  torpedo  back  made  by  a 
local  carriage  maker,  at  a  cost  of  $35.  Such 
an  equipment  may  now  be  purchased  com- 
plete from  the  builders  of  several  similar 
cars.  I  first  used  curtains,  closing  the  space 
between  the  storm  front  and  side  curtains, 
making  it  entirely  enclosed,  but  found  them 
wholly  unnecessary  and  discarded  them. 
I'>en  without  them  rain  and  snow  never 
beat  in,  and  the  heat  coming  through  the 
clutch  opening  in  the  footboard,  from  the 
engine,  is  such  that  I  have  even  discarded 
the  lap  robe,  finding  it  is  not  needed  on 
the    coldest    days.      Indeed,    the    protection 


from  cold  aflforded  by  this  top  and  stonii 
front  was  a  great  and  happy  surprise  t« 
me.  My  car  has  been  stabled  in  a  cold 
bam  without  any  artificial  heat,  and  wh.k 
that  fact  has  caused  me  no  inconvenienct 
I  feel  that  it  is  abusing  machinery,  because 
it  suffers  for  want  of  lubrication  before 
the  oil  is  warmed  up  enough  to  flow,  and 
the  car  will  "sweat"  when  the  weather  tum> 
suddenly  warm,  which  is,  of  course,  ir- 
jurious  to  the  finish  of  both  wood  anii 
metal. 

lubrication  experiment. 

I  have  not  found  an  oil  which  would  sat- 
isfactorily stand  both  the  heat  and  oAd 
though  in  a  warm  stable  this  would  invo!\t 
no  difficulties  whatever.  I  tried  variou> 
oils  and  resorted  to  several  expedicnt^. 
such  as  the  addition  of  kerosene  to  pre- 
serve its  fluidity,  but  finally  decided  th»: 
oil  which  was  most  satisfactory  in  summer 
was  also  best  for  winter  use.  One  ex- 
periment worth  mentioning  was  the  use  of 
sperm  oil.  After  assurance  by  a  chemist 
that  it  would  not  carbonize  a  friend  pr> 
cured  some  genuine  sperm.  I  found  that 
it  did  jelly  in  extremely  cold  weather,  how- 
ever. As  it  was  ordinarily  very  thin,  1 
added  about  three  parts  of  Mobiloil  No 
4  to  one  of  sperm  to  give  it  body.  It  did 
lubricate  very  nicely,  did  not  carbonize,  and 
we  wondered  why  no  one  had  employed  it 
before,  but  soon  found  out.  Alas  I  there 
was  no  doubt  about  its  genuineness.  For 
the  next  week  or  two  I  dreaded  the  sight 
of  a  street  urchin,  for  I  expected  each  one 
to  be  the  first  to  cry  "Fresh  fish  I"  instead  of 
the  old  and  almost  forgotten  "Get  a  boss." 
For  a  few  days  the  odor  of  that  car  would 
put  a  fish  market  out  of  business. 

I  was  pleased  to  find  there  was  very  lit- 
tle difficulty  in  starting  the  engine  in  the 
cold  barn,  only  occasionally  on  the  very 
coldest  days  was  it  necessary  to  pour  a  lit- 
tle gasoline  in  the  priming  cup  on  the  in- 
take pipe,  when  the  car  was  first  started  in 
the  morning.  Usually  after  "tickling"  the 
carburetor,  three  or  four  turns  at  most 
would  start  the  motor. 

effect  on  tires. 

Another  question  that  is  often  asked  is 
concerning  the  effect  of  frozen  snow  and 
ice  on  the  tires.  My  tires  are,  in  so  far  as 
I  can  see,  just  as  good  as  they  were  last 
fall,  and  that  is  nearly  as  good  as  new. 
In  the  7,000  miles  of  use  I  have  had  just 
three  punctures,  caused  by  a  wire  nail  in 
each  instance.  The  seeming  sharp  ice  is 
never  sharp  enough  to  cut  the  tires.  The 
secret  of  tire  economy  is  in  the  light  weight 
car  with  the  large  tire.  For  the  doctors 
use  there  is  no  sense  in  a  weight  of  over 
1,500  pounds,  and  the  engine  should  be  of 
at  least  16  horse  power.  With  such  a 
weight  and  tires  as  now  built  I  can  see  no 
need  in  the  expense  and  frailty  of  the  high 
wheels  so  many  writers  advocate.  Certain- 
ly the  high  wheels  are  not  needed  on  good 
roads,  and  I  think  with  a  continuance  of 
the  present  agitation  we  will  have  the  mac- 
a<iam    roads    pretty    well    started    in    this 
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rountry  before  we  see  buggy  wheels  gen- 
erally used  on  an  automobile.  In  fact 
nothing  short  of  the  perfected  flying  ma- 
chine, which  we  have  not  yet  realized,  will 
oer  make  an  ideal  rig  for  the  navigation 
of  our  unimproved  country  roads  in  win- 
ter, and,  personally,  I  prefer  not  to  wait 
for  the  day  of  that  arrival.  Neither  do  I 
look  to  the  solid  rubber  tire  for  help.  I 
have  never  been  able  to  understand  why  so 
many  seem  to  think  the  solid  rubber  tire 
indestructible.  In  days  happily  passed  I 
have  experienced  infinitely  more  trouble 
with  solid  tires  on  my  buggy  than  I  ever 
have  with  pneumatics  on  my  motor  cars. 
The  life  of  the  best  solid  rubber  tire  I 
ever  used  is  not  much,  if  any,  greater,  mile 
for  mile,  than  a  pneumatic,  and  they  cer- 
tainly are  not  as  comfortable.  Having  very 
little  fabric  in  their  make  up,  they  show  a 
decided  tendency  to  crack  and  tear  away 
from  their  fastenings  to  the  rim,  they  are 
liable  to  deep  and  destructive  cuts,  are  sub- 
ject to  very  much  greater  loss  of  substance 
by  actual  wear  on  the  tread  than  are  pneu- 
matics, and  their  defects  are  not  nearly  so 
easily  repaired  as  are  those  of  the  latter. 

CLINCHER    AND     MECHANICAL    TIRES. 

I  am  even  so  old  fashioned  that  I  much 
prefer  the  standard  clincher  tire,  with 
four  or  five  lugs  or  stay  bolts  to  hold  it 
firmly  in  place,  rather  than  any  of  the  so 
called  quick  detachable  substitutes.  The 
clincher  ne\'er  creeps,  never  comes  oflF  until 
>ou  want  it  to,  and  with  proper  tools  and 
a  little  of  the  know  how,  I  have  usually 
been  able  to  remove  them  about  as  quickly 
as  any  of  the  "improved"  type.  My  expe- 
rience has  been  that  after  they  have  bee|i* 
on  the  wheel  a  few  months  the  quick  de- 
tachable fangles  do  not  come  off  as  readily 
as  on  the  demonstrating  wheels  at  the 
shows.  In  a  word,  their  good  points  are 
often  offset  by  new  weaknesses. 

TIRE  CHAINS. 

In  the  fall  I  provided  myself  with  a  set 
of  tire  chains,  and  with  the  first  snow  I  put 
them  on.  They  are  very  effectual  in  pre- 
venting slipping  and  skidding,  give  good 
traction  in  slippery  places,  and  are  in  fact 
a  decided  success  for  the  purpose  for 
which  they  are  made.  They  do  not  seem 
to  injure  the  tire  in  the  least,  but  after 
using  them  for  about  a  month  I  found  that 
the  pavement  was  wearing  the  chain  away 
very  rapidly,  so  removed  them,  thinking  to 
save  them  for  a  season  when  deeper  snow 
would  make  them  more  necessary.  I  found 
with  the  light  car,  however,  there  was  so 
much  less  tendenty  to  slip  and  to  skid  than 
with  my  former  heavier  cars  that  the  chains 
were  rarely  necessary.  Only  once  during 
the  whole  winter  did  I  feel  the  need  of 
them,  and  that  was  in  turning  on  a  rough 
and  frozen  road  I  got  in  a  deep  rut  cross- 
wise, which  the  wheels  would  not  mount. 
With  the  engine  working  on  the  low  gear, 
the  wheels  still  slipping,  a  very  little  help 
with  one  hand  was  sufficient  to  extricate 
the  car. 

These  experiences,  it  must  be  under- 
stood, are  in  city  work  where  most  of  the 


streets  are  paved.  Our  hard  worked  and 
well  deserving  country  brethren  must  husde 
and  hasten  the  day  of  macadamized  roads 
before  they  may  hope  to  enjoy  the  real 
comforts  and  benefits  of  winter  use  of  the 
automobile  to  the  exclusion  of  the  horse  in 
this  climate.  A  few  determined  ones  may 
force  a  car  through  the  bad  roads,  but  I 
fear  it  is  usually  a  case  of  working  their 
passage.  This  has,  of  course,  been  a  very 
mild  winter,  here  as  elsewhere,  but  there 
have  been  a  few  days  of  severest  cold  and 
deepest  snow — enough  to  thoroughly  test 
the  car  under  all  conditions  of  weather. 

CHAIN   VERSUS   SHAFT  DRIVE. 

One  more  point  about  which  there  has 
been  some  discussion  is  the  merits  of  the 
shaft  drive.  A  favorite  argument  is  that 
if  anything  happens  to  your  shaft  drive 
your  car  is  completely  disabled.  About 
the  most  sudden  and  certainly  complete 
disablement  which  I  have  ever  known  to 
happen  to  a  car  is  to  have  a  broken  chain 
wrap  around  the  rear  sprocket  and  jam 
between  the  differential  and  trusses.  And 
it  is  not  such  an  uncommon  accident  as 
many  drivers  might  wish,  either.  I  have 
known  this  accident  to  block  the  rear 
wheels  so  suddenly  as  to  skid  the  car  into 
the  ditch,  destroy  tires,  spring  rear  axles 
and  break  sprockets,  as  well  as  ruin  the 
chain  itself.  And  there  never  was  any 
doubt  about  the  completeness  of  the  dis- 
ablement in  any  of  these  cases.  In  for- 
mer years  I  have  had  a  chain  so 
fouled  with  slush-ice  and  mud  as  to  be 
ruined  in  a  few  days'  driving,  and  nearly 
or  quite  put  the  car  out  of  commission. 
If  you  protect  the  chain  in  a  tight  boot 
it  is  then  open  to  the  same  objections  of 
inaccessibility  for  repairs  as  is  the  shaft 
drive.  I  believe  most  of  the  argtmients 
against  the  shaft  drive  are  advanced  by 
those  who  have  never  used  it,  and  while 
I  can  conceive  that,  like  everything  else, 
it  might  in  rare  instances  cause  trouble, 
in  my  experience  it  has  given  none,  and  I 
have  never  seen  an  instance  in  which  it 
has  caused  the  least  inconvenience.  In 
some  of  the  earlier  types  the  cheaply  con- 
structed universal  joints  used  to  wear 
enough  to  cause  some  play,  but  they 
never  approached  the  nerve  racking  creak 
and  craunch  of  a  worn  and  "stretched" 
chain.  I  believe  we  must  consider  the  chain 
as  only  a  poor  and  cheap  substitute  for  the 
shaft  drive. 

AN    IDEAL. 

The  specifications,  then,  for  the  "ideal 
doctor's  car"  would  be  about  as  follows: 
A  detachable  tonneau  car  weighing  not  over 
1,500  pounds,  a  16  horse  power  air  cooled 
engine,  four  cylinders  arranged  tandem  un- 
der the  hood  where  they  are  accessible, 
three  speed  transmission,  shaft  drive,  at 
least  30x3^2  clincher  tires.  Such  a  car 
may  be  purchased  for  $1,600-$  1,700,  with 
complete  equipment,  and  to  the  weary  and 
heavy  laden  Sawbones  it  will  be  found  even 
a  greater  blessing  in  winter  than  in 
summer. 

If    you    nuist    experiment    with    a    cheap 


car  in,  order  to  be  convinced  of  the  utility 
of  the  automobile,  or  thinking  thereby  to 
get  something  good  enough  and  save  a  few 
dollars,  then  do  so  knowing  that  the  money 
you  pay  for  the  cheap  car  is  the  price  you 
are  paying  for  your  education.  Even  the 
cheap  car  is  so  much  superior  to  the  horse 
that  you  will  be  a  convert,  but  with  only 
half  the  joys  of  the  new  life.  I  prom- 
ise you  that  cheap  machinery  is  even  a 
poorer  investment  than  cheap  or  worn  out 
horseflesh.  If  you  are  willing  to  heed  the 
advice  of  some  of  us  who  have  paid,  you 
will  save  a  lot  of  money  by  paying  the 
price  of  a  good  car  equipped  with  a  multi- 
ple cylinder  engine.  Such  a  car  should 
wear  as  long  as  a  horse  and  the  item  of 
depreciation  will  then  not  figure  so  promi- 
nently in  your  expense  account. 


An  Original  Contest. 

The  Chauffeurs*  League,  an  organization 
of  automobile  owners  in  France,  has  sug- 
gested a  novel  form  of  contest,  called  the 
"milk  bottle  contest,"  which,  if  no  other  or- 
ganization should  be  found  willing  to  take 
it  up,  it  will  carry  through  itself.  It  is 
stated  that  occupants  of  the  rear  seats  of  an 
automobile  often  complain  that  they  are 
uncomfortably  jolted  at  high  speed,  in  con- 
sequence of  the  successive  oscillations  of 
the  springs.  There  are  on  the  market  a 
large  number  of  special  suspensions,  shock 
dampers,  etc.,  but  so  far  the  relative  merits 
of  these  have  never  been  the  subject  of  a 
public  competition.  This  deficiency  the 
ChauflFeurs'  League  proposes  to  meet  by  it% 
milk  bottle  contest.  The  rules  of  this  con- 
test are  somewhat  as  follows : 

Two  bottle  carriers  containing  eight  bot- 
tles each  will  be  placed  in  the  axis  of  the 
side  doors  of  the  competing  vehicle  and 
secured  to  the  footboard.  The  bottles  will 
be  of  the  regular  commercial  type  and  at 
the  start  of  the  contest  will  contain  each  a 
predetermined  quantity  of  water.  A  mem- 
ber of  the  committee  of  the  League  of 
Chauffeurs  will  accompany  each  competing 
vehicle.  The  winner  of  the  contest  will  be 
the  contestant  who  returns  with  the  great- 
est quantity  of  water,  and  has  finished  the 
prescribed  course  within  the  time  limit. 
The  course  to  be  covered  is  through  the 
city  of  Paris  and  back  over  a  cobblestone 
pavement.  The  winner  will  receive  a  medal 
of  the  League  of  Chauffeurs  having  a  milk 
bottle  engraved  on  it,  and  also  a  certificate 
stating  the  name  of  the  vehicle,  the  make 
and  size  of  tires,  features  of  the  spring 
suspension  and  any  special  arrangements 
ha\nng  a  bearing  on  the  comfortable  riding 
qualities  of  the  car. 


According  to  the  recently  issued  annual 
report  of  the  German  A.  C,  that  body  has 
now  1,137  members  (690  last  year).  880  of 
these  being  ordinary  members,  and  twenty- 
eight  lady  members.  The  annual  dues  were 
increased  from  20  to  50  marks.  According 
to  the  report,  the  German  industry  will  be 
strongly  represented  in  both  the  Herkomer 
Tour  and  the  "European  Circuit." 
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The  Automobile  in  Peru. 

By  Prof.  A.  Grieve. 

In  Peru  the  automobile  is  to-day  regard- 
ed by  the  public  in  about  the  same  light 
as  it  was  regarded  in  the  United  States  ten 
years  ago.  There  is  a  lack  of  confidence 
ill  the  reliability  of  the  machine,  and  peo- 
ple who  are  really  interested  in  pleasure 
cars  and  commercial  vehicles  are  under 
the  impression  that  they  are  most  compli- 
cated machines  and  require  to  be  kept  at 
repair  shops  a  great  part  of  the  time.  So, 
when  these  same  people  purchase  an  auto- 
mobile and  have  the  good  fortune  (not  at 
all  rare  to-day)  of  securing  a  well  built 
machine,  they  are  astonished  at  its  relia- 
bility and  great  usefulness. 

From  the  above  it  may  be  inferred  that 
the  automobile  business  in  Peru  is  strug- 
gling against  great  difficulties.  Aside  from 
the  ultra-conservatism  of  the  public,  a  great 
obstacle  to  the  introduction  of  automobiles 
is  found  in  the  absolute  lack  of  good  roads, 
The  country  is  divided  into  three  zones, 
which  may  be  described  as  follows:  The 
Montana,  the  interior  part  of  great  rivers, 
tropical  climate  and  exuberant  vegetation, 
which  is  almost  unexplored;  the  Sierra, 
that  portion  of  the  country  situated  between 
the  several  branches  of  the  Andine  Cordil- 
lera, where  the  roads  are  quite  scarce  and 
those  which  do  exist  are  not  suitable  for 
automobile  travel,  for  the  reason  that  there 
are  deep  precipices  on  both  sides  of  the 
narrow  passage  and  the  motorist's  life 
would  be  endangered  by  the  slightest  side 
slip;  the  Costa  is  the  long  stretch  of  ter- 
ritory between  the  eastern  branch  of  the 
Andes  and  the  Pacific  shore.  There  are  a 
few  good  roads  between  some  cities  and 
the  harbors  on  the  Pacific,  but  only  a  few> 
and  even  the  cities  are  poorly  paved.  The 
valleys  form  a  very  small  percentage  of  the 
total  area  of  the  country,  as  most  of  the 
ground  is  sandy  and  waterless.  Of  course, 
every  experienced  automobilist  knows  that 
great  propelling  power  is  necessary  to  drive 
on  loose,  sandy  soil,  and  that  the  fine  sili- 
cious  dust  has  a  very  detrimental  effect  on 
all  the  bearings  and  other  wearing  parts 
of  a  motor  car.  These  conditions  render 
automobile  touring  between  the  cities  along 
the  coast  almost  prohibitive. 

For  the  above  reasons  the  actual  field 
for  automobile  use  in  Peru  is  very  limited. 
The  cars  may  be  used  in  the  cities  and 
suburbs  and  between  the  cities  and  certain 
haciendas  (estates).  The  country,  how- 
ever, is  alive  to  the  great  importance  of 
good  roads,  and  the  road  question  is  a 
subject  of  general  discussion  in  official  and 
business  circles.  It  is  generally  hoped  that 
the  building  of  good  roads  will  soon  be 
taken  up  in  an  energetic  manner,  this  being 
one  of  the  urgent  needs  of  the  country. 

"Which  are  the  best  automobiles,  Ameri- 
can or  European?"  is  a  question  frequently 
asked  of  every  expert  by  parties  desiring 
to  purchase  a  car.  It  is  very  difficult  to 
give  a  concrete  answer,  but  it  is  well  to 
bear  in  mind  that  the  American  builders 
have    had    to    contend    witli    some    of    the 


same  conditions  which  prevail  in  Peru,  in- 
cluding the  very  bad  state  of  the  average 
roads,  while  it  is  well  known  that  the 
European  highways  are  for  the  most  part 
of  great  excellence.  For  this  reason  it  is 
natural  to  suppose  that  American  cars  are 
more  suitable  for  our  roads  than  European. 
There  are  exceptions  to  all  rules,  however, 
and  the  writer  only  recently  saw  a  number 
of  four  cylinder  cars  of  a  well  known 
American  maker  which  were  fitted  with 
front  axles  so  weakly  designed  that  after 
a  few  weeks  the  front  wheels  spread  con- 
siderably at  the  bottom. 

Peru,  as  is  well  known,  is  an  oil  produc- 
ing country,  the  better  known  of  the  oil 
fields  being  on  the  northern  coast  (Depart- 
ment of  Piura).  There  are  two  large 
petroleum  syndicates,  but  the  production 
has  increased  less  rapidly  than  the  demand, 
with  the  result  that  the  price  of  gasoline 
of  domestic  production  has  increased  con- 


The  tire  problem  is  even  more  serious  b 
Peru  than  elsewhere,  owing  to  the  \a: 
character  of  the  roads  and  the  prcdilectioi 
of  drivers  for  going  at  full  speed  even  o! 
rough  stretches  of  road  and  on  cuncj 
The  necessity  for  comparatively  frcquoi 
tire  repairs  on  the  road  and  the  lack  of  ski 
in  removing  tires  on  the  part  of  the  driver 
all  point  to  the  abandonment  of  the  oni 
nary  type  of  clincher  tires.  I  have  seen 
motorist  spend  a  complete  holiday  in  r« 
moving  a  worn  clincher  tire  and  replaci^ 
it  with  a  new  one.  With  the  detachabl 
type  of  tire  it  is  a  job  of  fifteen  minute 
duration  on  the  outside,  even  in  the  cas 
of  a  layman. 

Ignition  by  dry  cells  is  also  a  frequcE 
source  of  trouble.  Dry  cells  arc  not  mana 
factured  in  this  country,  and  so  must  b 
imported,  which  results  in  a  loss  of  capacit 
and  a  very  high  price.  There  are  no  facil 
ties    for    recharging    storage    batteries  i 
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tinuously.  In  1904  the  price  of  gasoline 
was  40  centavos  (20  cents)  per  gallon,  to- 
day it  is  nearly  twice  that.  For  this  rea- 
son the  cost  of  the  fuel  is  a  fairly  important 
item  in  the  operation  of  an  automobile,  and 
the  writer  believes  that  the  importation  of 
cheap  American  gasoline  would  be  a  profit- 
able undertaking. 

Peru  is  also  a  large  alcohol  producer; 
the  average  price  of  this  fuel  is  remarkably 
low,  and  the  adaptation  of  an  internal  com- 
bustion motor  to  the  use  of  alcohol  fuel 
is  of  great  interest  to  the  country.  Alcohol 
as  a  motor  fuel  for  automobiles,  as  is  well 
known,  presents  great  advantages  and  also 
grave  defects.  A  rich  reward  is  awaiting 
the  manufacturer  who  succeeds  in  solving 
the  problem  of  the  alcohol  automobile,  a 
machine  that  will  be  easy  to  start  and  that 
will  have  as  good  carhuration  as  a  gasoline 
motor. 


Peru,  as  all  the  lighting  and  power  cr 
cuits  carry  alternating  currents.  Th€  con 
venience  of  magneto  ignition  is  thcrcfon 
apparent.  The  writer  personally  favon 
high  tension  ignition  by  means  of  a  1cm 
tension  magneto,  a  separate  transforme? 
coil  and  a  high  tension  distributer,  as  mosi 
suitable  to  local  conditions. 

Multi-cylinder  engines,  particularly  th< 
four  cylinder  type,  promise  to  be  universi' 
ly  adopted  in  the  near  future,  and  this  i*  'I 
be  good  for  motorists  living  in  countries 
like  Peru,  as  the  greater  flexibility  of  th« 
multi-cylinder  engine  enables  even  a  p<>:' 
driver  to  make  a  fairly  good  showing.  I* 
is  well  known  that  a  single  cylinder  cai 
requires  much  greater  skill  in  driving,  an^i 
this,  in  conjunction  with  the  fact  that  J 
single  cylinder  motor  is  the  more  gencralli 
employed  in  cheap  cars,  which  are  more  ap 
to  go  into  inexpert  hands,  has  been  one  oi 
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the  greatest  drawbacks  to  automobile  prog- 
ress. The  appearance  of  the  first  low 
priced  four  cylinder  machines  of  Ameri- 
can construction  has  for  this  reason 
aroused  a  good  deal  of  interest  among  the 
few  automobile  enthusiasts  in  Peru. 

Lima,  the  capital  of  the  country,  un- 
doubtedly oflFers  the  greatest  field  for  the 
adoption  of  the  automobile.  Some  of  the 
doctors,  business  men  and  wealthy  people 
are  already  using  the  new  vehicle,  and  it  is 
not  an  infrequent  sight  to  see  several  auto- 
mobiles passing  each  other  swiftly  in  the 
streets,  Paseo  Colon,  the  principal  park,  is 
a  beautiful  place,  which  forms  the  rendez- 
vous of  high  society  in  the  evenings,  and 
here  may  frequently  be  seen  a  number  of 
autos  wedged  in  between  a  large  number  of 
carriages  of  all  kinds  and  types.  The  ac- 
companying photos  were  taken  in  this  park. 

The  American  automobile  industry  is  en- 
joying a  phenomenal  growth,  which  is  only 
approached  by  the  growth  of  the  domestic 
automobile  market  Farsighted  manufac- 
turers will,  however,  not  lose  sight  of  for- 
eign markets  for  their  products,  and  South 
American  countries  appear  to  offer  the  best 
chance  for  an  extension  of  the  home  mar- 
ket It  is  only  natural  to  suppose  that 
manufacturers  desiring  to  push  their  prod- 
ucts in  foreign  countries  will  be  very  lib- 
eral with  local  dealers.  In  Peru  there  is 
little  chance  of  securing  good  agents  by 
requiring  them  to  buy  a  number  of  ex- 
pensive cars  on  net  cash  terms,  the  condi- 
tions being  so  different  from  those  prevail- 
ing in  the  United  States. 


Legal  Liability  for  Frightening 
Horses. 

By  Xenophon  P.  Huddy,  LL.B. 
Have  you  the  right  to  frighten  a  horse? 
Are  you  liable  if  a  horse  is  frightened  by 
your  machine  and  damage  is  caused  to  an- 
other? What  should  you  do  to  avoid  legal 
liability  when  a  horse  is  frightened  ?  These 
questions  are  constantly  before  the  motorist 
when  driving  on  the  public  streets  and 
highways.  It  is  seldom  that  a  long  distance 
run  can  be  made  without  meeting  a  restive 
horse,  and  without  being  confronted  with 
the  task  of  solving  correctly  one  or  more 
of  the  above  questions,  under  the  penalty 
of  being  subjected  to  the  payment  of  heavy 
damages  for  injuries  caused  by  the  propen- 
sities of  an  animal.  Does  it  not  seem  a 
little  unfair  that  the  automobilist  should  be 
obliged  to  assume  responsibility  for  the 
pranks  of  a  senseless  creature,  neither 
owned,  trained  nor  controlled  by  him? 

The  number  of  civil  suits  for  damages 
against  automobilists  due  to  the  alleged 
frightening  of  horses  far  exceeds  any  other 
cause  of  litigation  arising  out  of  the  opera- 
tion of  motor  vehicles  on  the  public  ways. 
The  autoist  is  constantly  menaced  with  the 
liability  of  a  suit,  because  of  -the  propensi- 
ties of  the  horse,  and  the  automobile  driver 
is  commencing  to  ask  what  shall  be  done 
upon  meeting  an  animal-drawn  carriage. 
Certainly    no    operator    of    an    automobile 


wishes  to  frighten  a  horse  into  injuring 
persons  or  property,  and  it  should  be  and 
is  a  moral  duty  at  least  to  relieve  parties 
with  a  terror  stricken  animal  from  their 
predicament,  if  possible.  Naturally  the  au- 
tomobilist cannot,  however,  always  deter- 
mine upon  the  correct  course  of  action  to 
pursue  in  reference  to  the  various  horses 
which  he  is  apt  to  meet.  And  for  this  rea- 
son it  would  seem  that  there  should  be 
some  rule  for  the  guidance  of  the  motorist 
to  be  followed  by  him  in  such  emergencies. 
Has  the  law  given  any  such  rule? 

Whether  an  automobilist  frightening  a 
horse  into  committing  an  injury  to  property 
or  person  is  liable  depends  upon  whether 
there  exists  negligence  on  the  part  of  the 
automobile  operator,  and  a  lack  of  con- 
tributory negligence  on  the  part  of  the 
party  injured.  Let  us  consider  the  question 
of  negligence. 

The  rule  is  well  settled  that  in  order  to 
hold  a  person  liable  for  an  injury  on  the 
ground  of  negligence  it  must  appear  that 
the  party  inflicting  the  damage  owed  some 
duty  to  the  person  injured  in  reference  to 
his  safety.  If  there  existed  no  such  duty 
there  can  be  no  liability.  How  does  this 
rule  apply  to  the  autoist  when  meeting  a 
restive  horse?  Of  course,  where  there  is  a 
statute  prescribing  the  duty  to  stop,  etc, 
which  is  the  case  in  several  of  the  States, 
the  motorist  is  obliged  to  obey  the  enact- 
ment, but  what  is  the  duty  of  the  autoist 
where  no  statutory  provision  exists,  and 
what  is  the  extent  of  his  obligation? 

We  have  simply  the  situlation  of  a  fright- 
ened animal  causing  damage,  and  an  auto- 
mobile, a  lawful  thing,  causing  the  fright; 
there  is  no  contact  or  collision.  The  real 
cause  of  the  fright  exists  in  the  animal. 
The  propensities  of  the  horse  constitute 
a  condition  which  the  motorist  meets  on 
the  road  as  an  incident  to  using  the  high- 
way. Is  the  motorist  bound  in  law  to  rec- 
ognize this  condition  ?  As  a  problem  of  fim- 
damental  jurisprudence,  it  would  seem  logi- 
cal not  to  hold  a  person  liable  for  damages 
caused  by  mere  fright  where  the  terror 
is  unreasonable  and  is  due  to  the  propen- 
sities of  the  object  frightened,  especially 
where  the  thing  causing  the  fright  is  law- 
ful. However,  whether  logically  right  or 
wrong,  the  courts  have  held  that  automo- 
bilists are  responsible  where  ordinary  care 
is  not  exercised  to  prevent  an  injury  in 
such  cases,  and  it  has  also  been  decided  that 
it  is  the  duty  of  the  motorist  to  stop,  even 
if  there  is  no  statute  requiring  such  a 
course  of  action.  The  Supreme  Court  of 
Illinois  has  held  that  the  automobile  should 
stop,  even  if  no  signal  to  do  so  is  given  by 
a  party  with  a  restive  horse,  and  the  statute 
provides  for  the  giving  of  a  signal  under 
such  circumstances.  The  courts  of  Ken- 
tucky have  laid  down  the  rule  that  where 
a  party  operating  an  automobile  knows,  or 
should  know  by  the  exercise  of  ordinary 
care,  that  the  machine  in  his  possession  and 
under  his  control  has  so  far  excited  a  horse 
as  to  render  the  animal  dangerous  and  un- 
manageable, it  is  the  party's  duty  to  stop 


the  automobile  and  take  such  other  steps 
for  safety  as  ordinary  prudence  *  might 
suggest. 

That  the  situation  of  the  motorist  when 
meeting  a  horse  which  becomes  frightened 
at  the  appearance  of  the  automobile  is  one 
of  difficulty  is  conceded  by  all.  He  may 
do  everything  in  his  power  to  prevent  in- 
jury, but  to  no  avail.  Surely,  the  motorist 
should  not  be  held  responsible  for  the  in- 
herent traits  of  the  horse,  and  the  only  duty 
which  can  be  imposed  upon  the  automobile 
operator  is  to  exercise  reasonable  care  and 
prudence  under  the  conditions.  This  is  the 
general  rule  that  is  being  announced  by  the 
courts. 

It  is  of  interest  to  note  what  is  said  in 
this  connection  by  the  Appellate  Division 
of  the  Supreme  Court  of  New  York.  Mr. 
Justice  Williams  in  Murphy  vs.  Wait,  102 
App.  Div.  121,  said:  "Since  the  automobile 
has  come  into  use  upon  our  streets  and 
highways,  these  accidents  have  been  com- 
mon, and  actions  to  recover  damages  re- 
sulting therefrom  have  been  frequent 
These  machines  may  be  used  on  the  public 
highways,  but  horses  will  also  continue  to 
be  used,  for  a  time,  at  least.  Both  may  be 
legally  used  as  motive  power  in  public 
travel.  Some  horses  are  frightened  when 
they  meet  these  machines,  and  it  is  the 
duty  of  persons  running  the  machines  to 
exercise  reasonable  care  to  avoid  accidents 
when  horses  become  frightened.  .  It  is  not 
pleasant  to  be  obliged  to  slow  down  these 
rapid  running  machines  to  accommodate 
persons  driving  or  riding  slow  country 
horses  that  do  not  readily  become  accus- 
tomed to  the  innovation.  It  is  more  agree- 
able to  send  the  machine  along  and  let  the 
horse  get  on  as  best  he  may ;  but  it.  is  well 
to  understand  if  this  course  is  adopted  and 
accidents  and  injury  result,  that  the  auto- 
mobile owner  may  be  called  upon  to  re- 
spond in  damages  for  such  injuries." 

The  subject  of  contributory  negligence 
seems  not  to  have  been  broadly  considered 
heretofore  in  determining  responsibihty  for 
accidents  due  to  automobiles  frightening 
horses.  The  chances  are  that  a  party  own- 
ing a  horse  knows  the  propensities  of  the 
animal  and  is  cognizant  of  its  disposition 
in  the  presence  of  an  automobile.  More- 
over, no  one  could  now  be  heard  to  say 
that  he  did  not  reasonably  expect  to  meet 
an  automobile  while  driving  with  a  horse. 
In  fact,  every  person  who  starts  out  on  the 
road  with  an  animal-drawn  carriage  must 
be  presumed  to  contemplate  meeting  motor 
vehicles.  What  is  the  legal  situation  pre- 
sented ? 

The  situation  is  that,  if  a  party  possesses 
a  horse  which  is  known  by  him  to  be  afraid 
of  automobiles,  he  takes  his  safety  into  his 
own  hands  and  is  upon  his  own  responsi- 
bility if  he  drives  the  animal  on  the  high- 
ways. It  comes  very  near  constituting  con- 
tributory negligence  to  drive  such  a  horse 
at  all  where  automobiles  may  reasonably 
be  expected  to  be  met  The  horse  driver, 
as  well  as  the  automobilist,  has  his  respon- 
sibilities when  on  the  road. 
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[Suitable  contributions  to  this  department, 
accompanied  by  sketches,  are  solicited  and  will 
be  well  paid  for.] 

A  Few  Practical  Hints. 

By  R.  M.  Shewmacher. 

Every  owner  should  learn  the  functions 
of  every  part  of  the  car,  even  if  he  has  a 
paid  chauffeur,  for  he  may  see  the  time 
when  he  will  have  to  drive  the  car  him- 
self in  order  to  get  home.  He  will  then 
also  know  whether  his  chauffeur  is  doing 
his  duty. 

In  going  over  the  most  essential  points 
to  keep  in  mind,  first  of  all  learn  to  use 
the  oil  can,  and  use  it  often.  Pay  strictest 
attention  to  those  parts  that  are  hard  to 
get  at  to  repair  or  adjust  for  wear.  It  is 
better  to  use  too  much  oil  than  too  little, 
though  the  best  plan  is  to  use  a  little  at  a 
time  and  apply  it  often.  If  the  bearings 
get  plenty  of  oil  there  will  be  little  need  of 
adjustment  for  a  long  time. 

ADJUSTING    BEARINGS.  " 

Then  learn  to  adjust  the  bearings,  as 
well  as  other  parts,  so  as  to  be  able  to  db 
so  when  it  becomes  necessary.  Train  the 
ear  to  be  ever  watchful  of  anything  un- 
usual in  the  performance  of  the  machinery/ 
It  won't  take  long  to  locate  the  trouble  and- 
such  trouble  should  be  attended  to  without^ 
delay.  To  adjust  any  bearing  it  should  be 
tightened  up  as  much  as  possible  without 
causing  it  to  bind  in  the  least  The  engine 
bearings  can  be  adjusted  best  with  the 
spark  plugs  out  and  the  cranks  on  dead 
centre;  then  the  flywheel  can  be  moved 
back  and  forth  very  easily  with  one  hand. 

Never  run  the  motor  to  see  how  fast  it 
can  run,  and  don't  let  it  race  while  chang- 
ing speeds.  Broken  and  loose  wires,  flood- 
ed carburetors,  broken  oil  pipes,  defective 
oiling,  loose  bearings,  broken  piston  rings, 
broken  connecting  rods,  and  hot  en- 
gines are  the  usual  consequence  of  letting 
the  engine  race.  Keep  the  motor  running 
at  a  slow  or  medium  speed  as  much  as  pos- 
sible. This,  with  plenty  of  oiling,  will  do 
more  to  keep  the  car  in  proper  working  or- 
der than  anything  else  one  can  do. 

STARTING  THE  CAR. 

Never  engage  the  clutch  suddenly.  The 
strain  on  the  working  parts  by  so  doing  is 
the  cause  of  so  many  serious  breakdowns 
when  far  from  home.  When  starting  from 
rest  advance  the  spark  a  little,  then  let  the 
clutch  in  gradually  and  open  the  throttle 
according  to  the  demand  of  power  from 
the  motor.  If  the  motor  has  no  governor 
the  throttle  should  be  partly  closed  while 
changing  speeds,  but  never  suddenly  open 
the  throttle  wide  or  advance  the  spark  very 
much,  as  it  is  very  easy  to  break  a  crank 
shaft  by  so  doing. 

Learn  to  control  the  speed  of  the  car 
with  the  spark  and  throttle  as  much  as 
possible  and  only  use  the  clutch  when  nec- 


essary to  stop  or  nearly  stop.  It  is  hard 
to  explain  just  how  to  use  the  spark  and 
throttle  so  that  the  beginner  will  under- 
stand, but  the  writer  found  that  the  best 
plan  was  to  say,  "Use  the  spark  for  speed 
and  the  throttle  for  power."  Beginners 
seemed  to  understand  this  simple  explana- 
tion and  the  use  of  the  spark  and  throttle 
soon  ceased  to  be  such  a  mystery. 

PREVENTING   SKIDS. 

When  stopping  never  set  the  brakes  tight 
enough  to  slide  the  wheels.  The  car  will 
stop  quicker  if  the  wheels  are  allowed  to 
revolve,  and  the  danger  of  skidding  is  very 
slight.  But  should  the  car  begin  to  skid 
release  the  brakes  and  clutch,  so  as  to  allow 
the  wheels  to  roll  freely;  close  the  throttle, 
so  as  to  check  the  speed  of  the  flywheel, 
and  keep  the  front  wheels  going  straight 
ahead  or  rather  in  the  direction  you  are 
traveling.  If  the  driver  is  quick  enough  he 
can  gain  control  of  the  car  nearly  every 
time.  If  the  flywheel  is  allowed  to  run  fast 
the  car  will  spin  like  a  top,  owing  to  the 
gyroscopic  action. 

DRIVING  RULES. 

In  taking  comers  slow  down  with  the 
throttle  until  half  way  around  or  until 
having  a  good  view  of  the  road  ahead,  then 
optti  the  throttle  gradually.  The  driver 
cain  save  tires  a  great  deal  by  careful  driv- 
ing. One  should  never  try  to  dodge  every 
pebble  or  rut  in  the  road,  take  comers  at 
top"  -speed  or  stop  in  the  shortest  possible 
distance. 
'Every  time  the  steering  wheel  is  turned 
'  thfere  is  a  severe  side  strain  on  the  tires,  and 
thTs  causes  more  trouble  than  anything  else. 
Actual  punctures  from  nails,  etc.,  are  sel- 
dom the  cause  of  tire  failure.  Do  not 
pump  the  tires  too  hard.  Get  a  pump  with 
a  pressure  gauge  on  it  and  follow  the  di- 
rections of  the  tire  maker. 

LOCATING  FAULTS  BY  SOUND. 

To  locate  trouble  by  sound  must  be 
learned  by  experience,  for  the  different 
sounds  are  very  hard  to  describe.  How- 
ever, if  the  motor  stops  firing  suddenly,  the 
trouble  most  likely  will  be  found  in  either 
the  sparking  system  or  the  valve  mechan- 
ism. See  if  the  switch  is  turned  off,  then 
trace  the  primary  wiring  from  the  battery 
to  the  switch,  to  the  commutator,  to  the 
ground,  then  back  to  the  battery  for  loose 
or  broken  wires.  See  that  none  of  the 
battery  binding  posts  are  broken  off.  Ex- 
amine the  vibrator  on  the  coil  to  see  that 
it  is  clean.  Sometimes  a  small  drop  of 
water  will  get  on  the  vibrator  points  when 
least  expected  and  you  can't  see  it  If  the 
coal  buzzes  at  the  proper  time  there  is  no 
need  of  looking  over  the  primary  wiring 
at  all.  See  that  the  secondary  or  high  ten- 
sion wires  are  attached  to  the  coil  and 
plugs;  also  see  that  the  plugs  are  not  broken 
or  too  dirty,  and  that  the  points  are  one- 
thirt>'-second  of  an  inch  apart. 

VALVE  GEAR  TROUBLES. 

If  the  spark  is  all  right  then  examine  the 
cam  shaft  and  valve  gear.  The  cam  shaft 
gear  may  be  stripped  or  broken,  so  that  it 
won't   revolve,   or   tlie   cam   shaft   may  be 


broken.  Also  look  at  the  commutator  and 
see  that  it  is  properly  timed.  If  the  engine 
has  no  compression  then  you  will  find  the 
trouble  in  the  valves.  If  the  inlet  valve  is 
broken  the  engine  will  draw  a  charge  and 
then  fire  back  in  the  carburetor.  If  the  ex- 
haust valve  is  broken  air  will  be  taken  in 
and  expelled  through  the  exhaust  pipe. 

If  the  motor  fires  spasmodically  it  may 
be  due  to  a  broken  or  sooty  plug,  vibrator 
out  of  adjustment,  vibrator  points  loose, 
worn  off  or  bumed,  wire  broken  inside  the 
insulation  (usually  the  one  leading  to  the 
commutator),  loose  battery  wire  or  no 
gasoline. 

PISARRANGEHENTS  IN  VALVES. 

If  the  motor  gets  in  the  habit  of  missing 
a  little  every  day  when  nothing  seems 
wrong,  it  is  well  to  look  for  a  clogged  muf- 
fler (which  causes  back  pressure),  weak 
valve  springs,  insufficient  clearance  between 
valve  stem  and  tappet  rod,  leaky  valves, 
leaky  inlet  pipe,  vibrator  points  worn  off, 
spark  coil  broken  down  in  the  insulation, 
insufficient  time  of  contact  in  the  conmiuta- 
tor  or  badly  worn  valve  gear. 

The  clearance  between  the  valve  stem  and 
tappet  rod  should  be  not  less  than  onc- 
thirty-second  of  an  inch.  Leaky  valves  can 
easily  be  found  by  trying  the  compression 
with  the  inlet  and  exhaust  pipes  detached. 
If  the  inlet  pipe  leaks  the  motor  will  start 
hard  and  will  require  carburetor  priming, 
and  when  the  throttle  is  opened  the  engine 
will  choke  and  emit  black  smoke  from  the 
muffler. 

COIL  TROUBLES. 

If  the  vibrator  points  are  worn  off,  con- 
siderable sparking  at  the  vibrator  will  be 
noticed.  When  everything  else  is  right  in 
the  sparking  system  the  coil  should  give 
a  spark  at  least  one-half  inch  long  in  the 
air.  Sometimes  a  broken  down  coil  can  be 
restored  to  good  working  order  by  putting 
it  in  a  dry,  warm  place  for  few  days,  so  as 
to  melt  the  wax  inside  and  fill  up  the 
break  in  the  insulation.  Too  much  battery 
will  break  down  a  coil.  The  time  of  con- 
tact in  the  commutator  should  be  not  less 
than  one-twelfth  of  a  revolution  of  the  fly- 
wheel, and"  a  little  more  is  better. 

If  the  valve  gear  is  worn  the  engine  will 
be  lacking  in  speed  and  power  and  will  heat 
up  too  much. 

Lack  of  oil  in  the  cylinders  is  indicated 
by  a  loss  of  power  and  a  rasping  sound 
in  the  cylinder.  In  such  a  case  look  for 
trouble  in  the  lubricator. 

CLUTCH   WRINKLES. 

If  the  clutch  grips  too  quickly  oil  it  If 
it  is  leather  lined  use  castor  oil.  When  a 
cone  clutch  becomes  worn  it  should  be 
taken  out  and  scraped,  so  that  the  outer  or 
larger  part  will  engage  first,  and  as  it  slips 
it  will  work  in  tight  gradually. 

If  the  engine  pounds  with  a  dull  thud 
look  for  a  loose  bearing  or  loose  flywheel. 
If  the  spark  should  be  advanced  too  far 
while  climbing  a  hill  a  sharp  metallic  knock 
will  be  noticed.  This  same  sound  will  be 
heard  when  there  are  carbon  deposits  in  the 
cylinders.     The   engine  will   run  all  right 
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under  light  load,  but  will  knock  as  soon  as 
a  heavy  load  is  put  on.  Retarding  the 
spark  will  not  check  it,  but  by  partly  closing 
the  throttle  it  will  stop.  After  a  certain  en- 
gine speed  is  attained  the  car  will  travel  as 
good  as  ever  without  any  knock.  Increas- 
ing the  gasoline  in  the  mixture  will  also 
stop  the  knock,  but  that  is  not  advisable. 
An  excessive  feed  of  lubricating  oil  will 
also  stop  the  knock  temporarily,  as  the  oil 
moistens  the  carbon  and  keeps  it  cool. 

BROKEN  PUMPS. 

The  causes  of  overheating  in  motors  may 
be  summed  up  as  follows:  Poor  oil,  insuf- 
ficient oil,  bad  mixture,  weak  spark,  ob- 
structed muffler,  broken  pump,  flat  or  ob- 
structed water  pipe,  low  water,  and  valves 
out  of  time.  The  pump  may  be  broken 
and  still  circulate  the  water.  Very  fre- 
quently after  a  little  freeze  up  the  key 
or  pin  in  the  pump  vane  is  found 
sheared  off  and  the  ends  will  drag  the 
vane  just  enough  to  circulate  the  water 
a  little,  but  not  enough  to  keep  the 
engine  cool.  The  radiator  will  get  hot  be- 
cause slow  circulating  water  does  not  cool 
as  fast  as  fast  circulating  water. 

COOLING  SOLUTION. 

If  aluminum  is  used  anywhere  in  the  cool- 
ing system  calcium  chloride  should  not  be 
used  as  an  anti-freeze  solution,  as  it  at- 
tacks the  aluminum,  and  the  whole  system 
would  soon  be  filled  up  with  a  kind  of  scale 
which  clogs  up  the  pipes.  Return  tube  radi- 
ators cannot  always  be  entirely  drained,  and 
ill  case  of  a  sudden  cold  spell  coming  on, 
when  no  anti-freeze  solution  is  at  hand, 
drain  off  all  the  water  possible  and  then 
put  in  some  wood  alcohol.  Pour  in  at  the 
top  until  some  runs  out  at  the  bottom. 


Carry  a  Copy  in  Your  Pocket. 

"Evidence  and  Proof  of  Speed,"  by  Xeno- 
phon  P.  Huddy,  of  the  New  York  bar,  is 
the  title  of  a  valuable  booklet  recently 
published  by  The  Horseless  Age.  It  gives 
in  the  form  of  a  brief  the  rules  of  law  per- 
taining to  the  proof  of  speed  of  automo- 
hiles  as  laid  down  by  the  courts  of  final 
appeal  in  the  several  States,  together  with 
references  to  the  leading  cases  in  point. 

A  motorist  unfortunate  enough  to  be 
haled  before  a  police  magistrate  or  justice 
of  the  peace  for  unwittingly  fracturing  a 
speed  law  will  find  such  a  digest  of  the 
greatest  value  in  presenting  his  case  to  the 
court  if  he  doesn't  happen  to  be  represented 
by  counsel. 

The  court  itself  would  usually  be  glad  to 
have  at  hand  an  authoritative  statement  of 
the  rules  that  should  govern  its  action  in 
admitting  and  weighing  evidence.  The  mo- 
torist who  is  able  to  furnish  this  would  in 
all  probability  help  his  case. 

Lawyers  also  will  find  this  little  book  of 
great  assistance,  as  it  may  often  be  instru- 
mental in  saving  their  clients  from  unnec- 
cessary  annoyance  and  humiliation. 

It  is  bound  in  a  durable  linen  paper  cover 
and  is  a  convenient  size  to  carry  in  one's 
pocket  Copies  will  be  mailed  to  any  ad- 
dress on  recieipt  of  10  cents  each. 


Book  Reviews. 

Motor  Vehicles  and  Motors.  By  W.  Wor- 
by  Beaumont  Second  Volume  (bring- 
ing the  subject  up  to  date  and  covering 
the  period  since  the  publication  of  the 
first  volume).  Published  by  Archibald 
Constable  &  Co.,  London,  and  J.  B. 
Lippincott  Co.,  Philadelphia. 

The  first  volume  of  Mr.  Beaimiont's 
technical  treatise  on  the  automobile  ap- 
peared in  1900  and  was  reviewed  in  our 
columns  at  the  time.  It  was  a  rather  am- 
bitious work  for  the  time,  but  its  author 
undoubtedly  correctly  foresaw  the  immense 
future  of  the  automobile  industry  and 
planned  a  sort  of  standard  text  book  on 
automobile  construction.  As  a  consider- 
able portion  of  the  first  voliune  consists  of 
technical  descriptions  of  cars  and  parts, 
and  these  have  now  long  been  superseded 
by  improved  and  refined  designs  (though 
still  embodying  the  same  principles),  it 
became  necessary  to  consider  a  second  edi- 
tion to  takt  account  of  the  advances  made 
since  the  first  edition  appeared,  and  the 
second  volimie,  here  under  review,  is  de- 
voted to  deser^tipits.  of  modern  cars  and 
t^nical  discussions  of  subjects  which 
have  engaged  the  attention  of  automobile 
designers  more  particularly  in  recent  years. 
The  two  volutne^  of  Mr.  Beaumont's  book 
embody  each  an  immense  amount  of  orig- 
inal, work,  which  distinguishes  them  favor- 
ably from  most  other  automobile  book 
publications.  In  this:  .second  voltune,  for 
instance,  there  are  more  than  500  illustra- 
tions, mostly  line  cuts  with  scale  of  di- 
mensions and  made  from  original  draw- 
ings. The  author  informs  us  in  the  preface 
that  the  preparation  of  the  drawings  ex- 
tended over  a  period  of  three  years.  It 
may  be  of  interest  to  mention  that  a  con- 
siderable number  of  the  line  cuts  are  print- 
ed on  large  folding  plates  and  the  illustra- 
tions throughout  are  on  a  very  liberal 
scale. 

A  number  of  chapters  are  devoted  to 
detailed  descriptions  of  American  gasoline 
cars,  including  the  Cadillac,  Oldsmobile, 
Pierce,  Winton  and  Duryea.  Among  the 
special  subjects  dealt  with  may  be  men- 
tioned the  following:  Radiators  and  Water 
Cooling  Requirements;  Power,  Speed  and 
Tractive  Effort;  Crank  Shafts  and  Axles; 
Vibration  and  Turning  Effort;  Engine  Di- 
mensions, Piston  Displacement  and  Mean 
Pressure;  Overturning  and  Skidding;  Car- 
buretors and  Carburation. 

The  book  covers  all  three  motive  powers 
and  deals  at  length  with  heavy  commer- 
cial vehicles.  It  is  printed  on  heavy  paper 
and  is  well  bound,  contains  659  pages  of 
text,  an  alphabetical  index,  a  list  of  illus- 
trations and  a  list  of  tables.  The  price  is 
42  shillings. 

The  Law  of  Heavy  and  Light  Mechanical 
Traction  on  Highways  in  the  United 
Kingdom.  By  C.  A.  Montague  Bar- 
low and  W.  Joynson  Hicks.  Pub- 
lished by  Isaac  Pitman  &  Sons   (Lon- 


don and)  31  Union  Square  West,  New 
York.    Price,  $2.25. 

The  book  contains  the  Locomotives  Acts 
and  Amendments  passed  in  the  United 
Kingdom  since  1861,  including  the  Motor 
Car  Act  of  1903,  now  in  force,  and  the 
Local  Government  Board's  Regulations, 
with  notes;  also  a  summary  of  the  English 
and  Scotch  reported  cases  on  extraordinary 
traffic  The  work  would  undoubtedly  be  a 
valuable  addition  to  the  library  of  a  law- 
yer specializing  in  cases  coming  under  the 
laws  of  the  road. 

Motor-Car  Mechanism  and  Management; 
Part  I,  The  Petrol  Car.  By  W.  Poyn- 
ter  Adams.  Published  by  CHiarles 
Griffin  &  Co.,  Ltd.,  London  (J.  B.  Lip- 
pincott Co.,  Philadelphia).  Price,  $2. 
This  book  is  of  an  elementary  character 
and  intended  for  the  instruction  of  ama-* 
teur  and  professional  drivers.  It  is  the 
first  volume  of  a  set  of  three,  one  of  which 
is  devoted  to  each  of  the  motive  powers. 
The  volume  is  divided  into  two  sections, 
the  first  dealing  with  the  mechanism  of  the 
gasoline  car  and  its  underlying  principles, 
and  the  second  relating  to  the  management 
of  such  cars.  The  work  is  one  of  the  best 
elementary  treatises  on  the  subject  which 
we  have  seen.  The  illustrations  are  clear 
and  distinct, , though  perhaps  fewer  in  num- 
ber than  would  be  desirable.  The  author 
is  an  electrical. engineer,  and  the  electrical 
portion  of  the/car  appears  to  te  dealt  with 
most  extensivery,  which  is  an  advantage, 
for  the  reason  that  it  is  this  portion  which 
presents  the  greatest  difficulties  to  the  aver- 
age driver.  The  book  concludes,  with  a 
glossary  of  automobile  technical  terms  and 
their  definitions. 


The  British  Motor  Union. 

The  annual  report  of  the  Motor  Union, 
which  was  presented  at  the  general  meet- 
ing on  March  28,  shows  that  this  organiza- 
tion has  greatly  increased  in  strength  dur- 
ing the  past  year.  It  now  includes  no  fewer 
than  sixty-five  separate  bodies,  as  well  as 
over  2,000  motorists  who  have  joined  the 
union  direct.  Of  the  total  of  1 1,000  mem- 
bers, the  Automobile  Club  of  Great  Britain 
and  Ireland  and  its  affiliated  clubs  account 
for  nearly  5,000,  the  balance  being  made  up 
by  those  provincial  clubs  and  organizations 
which  are  affiliated  to  the  union  and  by  the 
individual  members.  Much  useful  work 
was  done  during  the  past  year,  particularly 
in  connection  with  the  opposing  of  unneces- 
sary speed  limit  applications,  and  in  the 
preparation  of  evidence  to  lay  before  the 
Royal  Commission.  In  these  two  matters  the 
union  co-operated  with  the  Automobile 
Club,  and  a  sum  of  $2,500  was  contributed 
to  the  ftmd  administered  by  the  joint  com- 
mittee of  the  two  bodies.  On  the  year's 
working  there  is  a  balance  of  $8,305,  while, 
in  addition,  the  Legal  and  Legislative  De- 
fense Fund  shows  a  surplus  of  nearly 
$2,500. 
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NEWVEHICLESANDPABTS. 


Marmon  Eight  Cylinder  Car. 

The  Nordyke  &  Marmon  Co.  are  de- 
signing an  eight  cylinder  car,  all  but  a  few 
of  the  minor  details  having  been  deter- 
mined, and  will  have  it  out  late  in  August. 
The  cylinders  will  be  4^  bore  and  45^  inch 
stroke,  set  at  an  angle  of  90  degrees.  The 
engine  will  be  60-70  horse  power.  The  car 
is  designed  especially  for  a  seven  passenger 
touring  car.  While  it  will  contain  a  num- 
ber of  new  features,  the  main  character- 
istic of  the  Marmon,  the  double  three 
point  suspension,  will  be  retained. 


The  Cinch  Tire  Repair  Kit. 

A  new  tire  repair  outfit  with  the  above 
name  has  been  placed  on  the  market  re- 
cently by  the  Auto  Goods  Company,  of 
Providence,  R.  I.  The  outfit  permits  of 
repairing  punctures  in  inner  tubes  without 
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Cinch  Tire  Seal. 

cement  and  a  vulcanizer.  The  repair  is  ef- 
fected by  what  is  known  as  a  seal,  con- 
sisting of  a  rubber  coated  double  head  rivet. 
The  first  operation  in  making  a  repair  with 
this  outfit  is  to  cut  a  smooth  round  hole  by 
means  of  a  special  tool  provided  for  the 
purpose.  Then  a  wire  opening  tool  is  in- 
serted and  the  hole  is  stretched  sufficiently 
to  admit  the  seal.  After  the  seal  is  in  place 
it  is  brought  to  the  edge  of  the  tube  and 
compressed  by  means  of  a  pair  of  pliers.  A 
cross  section  of  the  repaired  tube  is  shown 
herewith.  Among  the  advantages  claimed 
for  this  method  of  air  tube  repairing  is  the 
saving  in  time  effected,  as  there  is  no  need 
of  cleaning  surfaces,  waiting  for  cement  to 
dry,  etc 


The  Dominick  Timer. 

A  new  design  of  ignition  timer,  a  draw- 
ing of  which  is  shown  herewith,  has  re- 
cently been  placed  on  the  market  by  Wil- 
liam Dominick  &  Co.,  243  Michigan  avenue, 
Chicago.    The   device   consists   of  a   hard 
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fibre  annular  shell,  into  which  are  set  four 
tool  steel  contact  blocks.  The  revolving 
part,  secured  to  the  shaft,  consists  of  a 
bracket  having  a  tool  steel  block  similar  to 
a  chain  block  pivoted  to  it,  the  free  end  of 
this  block  being  pressed  outward  against 
the  inner  surface  of  the  fibre  shell  by  a 
coiled  spring  located  in  a  socket  in  the 
bracket  The  revolving  block  is  so  ar- 
ranged that  the  direction  of  rotation  of 
the  device  is  immaterial.  Another  novel 
feature  in  the  design  is  the  contact  terminal. 
As  seen  from  the  drawing,  the  outer  end  of 
the  contact  blocks  is  bored  out  to  receive 
a  coiled  spring  and  ball,  and  has  a  cap 
screwed  over  it,  with  lateral  holes,  through 
which  a  pin  soldered  to  the  end  of  the  wire 
cable  may  be  inserted.  The  pin  has  a 
number  of  depressions,  into  which  the  steel 
ball  is  adapted  to  engage,  and  it  is  claimed 
that  when  the  terminal  is  once  put  in  place 
it  is  held  there  rigidly  and  securely. 


New  Tire  Repair  Patches. 

The  Huntington  Automobile  Company, 
Huntington,  N.  Y.,  market  a  new  tire  re- 
pair patch  which  requires  no  cement. 
The  patch  is  made  of  red  colored  soft 
rubber  (like  inner  tubes  of  some  makes), 
beveled  at  the  edge  and  provided  with  a 
top  shaped  central  stem  or  shank  on 
one  side,  the  point  of  which  is  of  hard 
rubber  and  vulcanized  to  the  remaining 
portion,  which  is  made  integral  with  the 
patch.  In  order  to  repair  a  punctured 
tube  the  stem  of  the  patch  is  pushed 
through  the  puncture,  and  it  is  claimed 
that  the  pressure  of  the  inner  tube  and 
outer  casing  against  the  patch  renders 
it  airtight. 


,   The  Toquet  Shock  Absorber. 

We  show  herewith  two  views  of  a  new 
shock  absorber  which  is  to  be  marketed  by 
Louis  B.  Toquet,  of  South  Norwalk,  Conn. 
It  is  of  the  one-way  type,  retarding  the 
action  of  the  spring  only  during  the  re- 
bound, and  is  based  on  the  principle  of  the 
single  acting  band  brake.  A  brass  drum 
A  cast  with  two  lugs  is  bolted  to  the  side 
frame  of  the  car,  and  over  the  drum  is 
slipped  a  split  brass  ring  B  with  an  inte- 
gral extending  arm  C,  which  is  connected 
by  a  link  D  with  the  spring  rest  on  the 
axle.  Between  the  drum  A  and  the  encir- 
cling band  B  is  a  layer  of  leather  which 
increases  the  friction.  The  split  in  the 
ring  B  is  just  to  one  side  of  the  arm  C, 
and  the  two  ends  of  the  ring  are  forced 
together  by  means  of  a  steel  spring  E  over 
a  machine  screw  which  passes  through  the 
lug  at  one  end  of  the  ring  and  is  screwed 
and  riveted  into  the  lug  at  the  other  end. 
It  is  evident  that  when  the  arm  C  turns 
right  handedly  about  the  drum  A  the  fric- 
tion between  drum  A  and  ring  B  tends  to 
compress  the  spring  E,  and  thereby  to  re- 
duce the  pressure  of  ring  B  against  drum 
A,  while  when  the  arm  C  turns  left  hand- 
edly about  the  drum  A  the  friction  be- 
tween the  drum  and  band  aids  the  spring 


Toquet  Shock  Absorber. 

E  in  compressing  the  ring  B.  The  j 
handed  motion  of  arm  C  corrcspoaii> 
the  recoil  of  the  vehicle  spring  T:r 
drum  is  provided  with  a  head  plait  • 
which  holds  the  leather  in  place  bctw- 
the  drum  and  spring. 


The  Breese  Qasoline  Strainer. 

A  new  gasoline  strainer  has  Ttcir.- 
been  placed  upon  the  market  by  the  Bnrx 
Motor  Manufacturing  Company,  of  ? 
Main  street,  Newark,  N.  J.  Rcfcrmir : 
the  sectional  view  of  the  device  herc«l 
the  gasoline  enters  the  top  fitting  2:  -^ 
left,    passes    down    the    central   stacdrT- 
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Breese  Gasoline  Strain'er. 

and  through  the  upper  hole  in  same 
the   chamber  of  the   strainer.    VVittec  " 
upper   portion   of   this   chamber  tbert  r 
four  layers  of  fine  mesh  wire  gauze.  «t  r 
are   held    in   place  between  split  nap 
spring  wire,  which  are  lodged  in  gn*  ' 
in  the  wall  of  the  chamber.    The  |*sr  • 
filters   through   the  gauze  and  pasjo 
the  device  through  the  top  fitting  *:  -' 
right.    Any  water  that  may  be  oonts-r 
in  the  gasoline,  as  well  as  particles  ct  -  * 
will  settle  to  the  bottom  of  the  da:^ 
and   pass   through   the   lower  bole  n>  - 
stand  pipe  into  the  drain  cock  at  tbe  S^e^ 
of  the  strainer,  by  means  of  which  c 
be  periodically  drained  off. 


A  proposal  is  on  foot  for  the  e<*  - 
ment  of  an  Australian  .\iitoro*">hik  '  ~ 
in  two  divisions — one  of  motor  car  .* 
ers,  the  other  of  motor  cyclists— th*  ».t- 
to  be  used  in  connection  with  artill«r»  ^ 
other  for  dispatch  work.  The  vosasi^ 
stated  to  be  seriously  considering  tbc 
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New  York  Sewer  Explosions:  Cause 
and    Suggested    Remedy. 

By  E.  S.  Foljambe. 
The  recent  sewer  explosions  in  the  gar- 
age district  of  New  York  have  caused  con- 
siderable damage,  and  speculation  is  rife 
as  to  their  cause.  In  a  report  of  the  Bu- 
reau of  Combustibles  of  the  New  York 
City  Fire  Department,  submitted  to  Fire 
Commissioner  John  H.  O'Brien,  which  was 
published  in  our  issue  of  April  18,  it  was 
stated  that  very  little,  if  any,  gasoline  is 
used  in  garages  for  cleaning  either  ma- 
chinery or  floors,  and  that  garage  owners 
are  very  careful  to  get  the  legitimate  use 
of  all  the  gasoline  they  buy.  It  was  further 
stated  that,  considering  that  the  union  of 
the  refuse  oils,  kerosene,  water,  etc.,  in  the 
sewers  destroys  the  life  and  character  of 
gasoline,  the  condition  would  not  bring 
about  an  accumulation  of  gasoline  vapor, 
and  that  the  explosions  were  probably  due 
to  other  inflammable  gases  which  are 
known  to  exist  at  times  in  the  sewers. 

Dr.    Walter    Bensel,    Superintendent    of 
Sanitary  Inspection  of  the  Board  of  Health, 
by  the  process  of  exclusion,  decided  that 
the    explosions   were    due   to    illuminating 
gas,  but  the  Inspection  Department  of  the 
Bureau   of  Sewers  were  skeptical  regard- 
ing   this    report.      So-called    experts    sug- 
gested that  the  explosions  could  not  be  due 
to  gasoline,  as  the  color  of  the  flame  from 
the  sewers  was  not  blue,  but  this  shows 
absolutely  nothing;  for,  as  any  one  knows 
who   is   familiar  with   explosive  mixtures 
of  gasoline  and  air,  the  flame  may  be  of 
any  color  from  a  deep,  rich  red  through 
the  blues  to  a  sickly  yellow,  according  to 
the  richness  of  the  mixture,  and  that  the 
blue  flame  is  obtained  only  when  an  abso- 
lutely correct  mixture  exists,  which  would 
be  most  unlikely  in  this  case.   The  statement 
made   in   the   report   that   gasoline   in   the 
sewers  would  lose  its  character  is  also  in- 
correct; for  if  gasoline  is  present  in  suf- 
ficient quantities  and  in  motion,  part  of  it 
volatilizes,  even  when  mixed  with  water  and 
oil.    Others  suggested  that  it  could  not  be 
due  to  gasoline  from  the  garages,  as  the 
explosions    would    then   have   taken    place 
dose    to    these    garages    and    not    farther 
down  in  the  sewer.    This  does  not  follow, 
as  the  sewer  is   in  many  respects  like  a 
river   with   its  tributaries,  and   it  is  quite 
possible  that  sufficient  gasoline  to  form  an 
explosive  mixture  with  the  large  volume  of 
air  in  a  4  or  5  foot  sewer  would  not  be 
accumulated   until   the   refuse   from   many 
garages      came     together.       Furthermore, 
pressure  could  not  be  the  cause  of  firing 
this  vapor,  as  sufficient  pressure  to  do  this 
would  be  more  than  sufficient  to  blow  off 
the   manhole   covers;    direct   contact   with 
fire,  such  as  lighted  cigarette  or  cigar  stubs, 
would  be  necessary. 

As  to  the  cause  of  these  explosions,  there 
is  no  doubt  in  the  mind  of  the  writer  that 
it  is  gasoline;  not  the  little  which  might 
accidentally  leak  into  the  drains,  but  the 
large  quantities  of  gasoline  which  are  used 
daily   for  cleaning  purposes   in  all   up   to 


date  garages  and  repair  shops.  This  is 
considered  a  legitimate  use  of  gasoline  and 
garages  are  willing  to  pay  for  it  In  most 
cases  the  gasoline  used  is  taken  directly 
from  the  stock-  supplied  for  automobiles, 
and  is  not  of  inferior  quality,  as  suggested 
by  some  investigators.  No  provision  what- 
ever has  been  made  for  the  disposal  of 
the  resulting  mixture  of  dirt,  powdered 
steel,  bronze,  aluminum,  oil  and  gasoline, 
and  it  is,  therefore,  most  natural  that  in 
this  crowded  district,  where  convenient  va- 
cant lots  do  not  offer  themselves  as  safe 
dumping  grounds  for  this  refuse,  as  is  the 
case  in  outside  districts  and  in  smaller 
cities,  much  of  it  finds  its  way  into  the 
sewers. 

That  gasoline  in  considerable  quantities 
is  poured  wholesale  into  the  sewers  is 
shown  by  the  fact  that  quart  samples 
dipped  at  random  at  different  times  from 
the  trunk  sewer  in  question  on  the  night 
of  April  28  each  show  a  layer  of  oil  and 
gasoline  at  the  top  of  about  i  inch  in 
depth.  These  samples  were  taken  by  Dr. 
E.  J.  Lederle,  former  city  Health  Com- 
missioner, and  were  obtained  at  night  when 
the  sewer  was  comparatively  empty,  so 
that  it  is  probable  that  during  the  day  much 
larger  quantities  would  be  present  The 
following  is  an  extract  from  the  Garage 
Regulations  of  the  City  of  New  York  by 
the  Bureau  of  Combustibles  of  the  Fire 
Department : 

Sec  26. 

HANDUNG    AND    USE    OF    VOLATILE    INFLAM- 
MABLE LIQUIDS. 

No  volatile  inflammable  liquid  shall  be — 

1.  Used  in  a  garage  for  cleaning  or  for 
any  other  purpose  whatsoever  other  than 
filling  the  tanks  of  automobiles; 

2.  Allowed  to  run  upon  the  floor  or  to 
fall  or  pass  into  the  draining  system  of 
garages ; 

3.  Put  into  or  removed  from  the  tank  of 
an  automobile  while  any  light  or  fire  on 
the  same  is  burning; 

4.  Carried  or  kept  in  open  vessels. 

Sec.  28. 
waste  cans. 

Self-closing  metal  cans  set  firmly  on  4 
inch  legs  shall  be  kept  on  all  floors  for 
the  purpose  of  holding  all  inflammable 
waste  material. 

This  last  regulation  evidently  refers  to 
oily  waste,  etc,  and  does  not  include  gaso- 
Ime.  These  regulations  prohibiting  the  use 
of  gasoline  for  cleaning  are  evidently  not 
enforced,  and,  in  fact,  never  ought  to  have 
been  made,  as  they  would,  if  carried  out, 
seriously  interfere  with  the  expeditious 
methods  of  cleaning  automobile  machinery, 
which  are  in  common  use  in  practically  all 
garages  and  repair  shops;  but  if  the  use 
of  gasoline  for  this  purpose  is  allowed, 
definite  and  systematic  arrangements  should 
be  made  for  the  disposal  of  the  waste. 
This  could  be  done  by  requiring  each  gar- 
age and  repair  shop  owner  to  supply  a  suit- 
able, safe  receptacle,  according  to  specifi- 
cations, into  which  the  refuse  gasoline  and 
oil    from   cleaning  could   be   poured   from 


drain  or  cleaning  pans.  These  could  then 
be  collected  regularly  and  carried  to  points 
where  a  safe  disposition  could  be  made  of 
the  gasoline.  Taking  care  of  this  waste 
product  is  certainly  as  important  as  re- 
moving paper  and  oily  waste. 

It  seems  to  the  writer  unfair  that  the 
use  of  so  important  a  cleaning  agent 
should  be  prohibited  simply  because  suit- 
able regulations  for  disposing  of  the  refuse 
have  not  as  yet  been  made,  and  it  is  to  be 
hoped  that  such  regulations  will  be  deter- 
mined upon  as  will  effectually  prevent 
further  trouble,  and  at  the  same  lime 
work  hardship  to  none. 


Difficulties  of   the   Automobile 
Situation  in  China. 

W.  W.  Rockhill,  the  United  States  Min- 
ister to  China,  writes  us  regarding  the  au- 
tomobile situation  in  Peking— or  rather  the 
lack  of  it  for  he  says  it  has  no  past  or 
present  He  points  out  thdt  the  terrible 
condition  of  the  roads  in  northern  China 
has  prevented  the  introduction  of  Occi- 
dental vehicles.  Up  to  two  years  ago  there 
were  no  horse  carriages  in  the  city  of  Pe- 
king, all  kinds  of  traffic  having  been  carried 
on  for  centuries  by  means  of  heavily  built 
springless  carts,  or  jinrickishas. 

The  only  automobiles  in  Peking  are  sev- 
eral purchased  more  than  a  year  ago  by 
the  Imperial  Court,  and  kept  within  the 
enclosure  of  the  Summer  Palace,  where 
there  is  no  adequate  space  to  use  them. 

Macadamized  roads  are  now  being  built 
for  the  first  time  in  Peking,  and  if  the  new 
system  is  extended  to  the  surrounding 
country  Minister  Rockhill  believes  that  the 
demand  for  automobiles  will  arise,  as  is 
now  the  case  with  bicycles,  which  are  be- 
ginning to  appear  on  the  streets  of  Peking 
in  small  numbers. 

James  Linn  Rodgers,  United  States  Con- 
sul General  at  Shanghai,  China,  doesn't 
hold  the  optimistic  views  regarding  the  in- 
troduction of  the  automobile  into  China  set 
forth  in  a  report  by  H.  R.  Burrell,  special 
agent  of  the  Department  of  Labor  and 
Commerce,  published  in  The  Horseless 
AcRsfii  December  13,  1905.  He  writes  us 
as  follows: 

*T  do  not  incline  to  the  view  of  there  be- 
ing much  of  a  market  for  automobiles  in 
any  Chinese  city.  The  roads  are  of  Hmited 
extent,  and  only  exist  in  foreign  settle- 
ments, not  penetrating  inland  on  account  of 
Chinese  opposition  to  such  improvements. 

"Thus  in  Shanghai,  for  instance  (and 
Shanghai  has  more  foreign  built  roads 
within  the  International  Settlement  and 
the  French  concession  than  any  other  city 
in  China),  the  radius  of  travel  is  about  4 
miles. 

"Again,  automobiling  is  so  dangerous 
owing  to  the  great  number  of  Chinese 
thronging  the  streets  and  refusing  to  give 
a  clear  thoroughfare,  that  but  few  people 
care  to  take  the  risk  of  driving  a  car.  Ac- 
cidents are  common,  and,  though  usually 
settled  on  a  money  basis,  leave  unpleasant 
impressions  on  the  public  mind." 
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Sulphur  in  Gasoline. 

Editor  Horseless   Age: 

A  number  of  the  men  connected  with  our 
factory  have  reported  finding  a  small  quan- 
tity of  sediment  in  the  gasoline  pipes  lead- 
ing from  the  tank  to  the  carburetors  on  our 
machines.  Our  Mr.  Nutt  secured  a  small 
quantity  of  this  substance  a  few  days  since 
from  the  gasoline  delivery  pipe  and  gave  it 
to  the  writer.  The  motor  had  been  missing 
for  some  time,  and  he  was  unable  to  locate 
the  trouble  until  after  the  gasoline  pipe  was 
removed  and  cleaned.  The  writer  made  a 
chemical  examination  of  the  metal.  It  con- 
sists of  black,  lustrous  scales  closely  re- 
sembling flake  graphite,  except  that  it  is 
rather  more  densely  black  in  color.  When 
heated  on  a  platinum  foil  sulphur  dioxide 
was  evolved,  and  treatment  with  nitric  acid 
produced  a  green  solution  and  liberated 
free  sulphur. 

A  quantity  of  the  solution  was  evaporat- 
ed nearly  to  dryness  in  a  platinum  dish  and 
a  small  quantity  of  hydrochloric  acid ;  a 
small  quantity  of  the  solution  was  placed 
in  a  platinum  capsule  and  a  piece  of  zinc 
added;  metallic  copper  was  deposited  on 
the  platinum.  The  results  of  the  analysis 
clearly  showed  that  these  scales  consisted 
of  laminated  sulphite  of  copper,  and  are 
doubtlessly  formed  by  the  action  of  some 
sulphur  compounds  in  the  gasoline  on  the 
copper  of  the  gasoline  tank. 

It  will  thus  be  seen  that  even  though 
a  copper  tank  and  copper  pipes  are  used, 
sediment  may  still  be  formed  and  cause 
trouble  in  the  delivery  of  the  gasoline  to 
the  carburetor.  Since  the  scales  are  evi- 
dently formed  after  the  gasoline  is  placed 
in  the  tank,  no  amount  of  straining  or  fil- 
tering will  be  of  any  avail.  A  method  of 
preventing  this  annoyance,  which  has  been 
more  or  less  frequent,  would  be  to  screen 
the  gasoline  just  before  it  leaves  the  tank 
and  use  an  aluminum  pipe  for  conveying  it 
to  the  carburetor.  Elwood  Haynes. 


Acid  Cure  Solution. 

Editor   Horseless   Age: 

In  your  issue  of  April  4  I. notice  a  request 
under  "Tire  Repair"  articles  of  one  H.  R.  S., 
asking  information  regarding  the  acid  cure 
solution.  I  am  pleased  to  give  you  my  ex- 
perience with  such  a  solution. 

I  had  a  blow-out  on  the  front  tire,  which 
left  a  good  sized  hole  in  the  inner  tube,  and 
which  I  repaired  on  the  road  with  the 
cement  furnished  by  the  tire  company. 
After  a  run  of  10  miles  the  patch  came  off. 
I  then  repaired  it  at  home  with  the  utmost 
care,  and  it  stayed  on  for  20  miles.  I  then 
sent  for  the  acid  cure  solution  and  fol- 
lowed its  directions.  The  patch  is  on  to- 
day and  I  have  run  over  300  miles  since 
the  repair  was  made.     "It  holds." 


I  have  also  used  the  solution  for  repair- 
ing outer  casings  and  covering  cuts  in  such 
cases,  and  the  patches  hold  if  put  on  ac- 
cording to  directions.  I  got  quite  a  cut  in 
one  of  the  rear  tires  quite  to  the  canvas  and 
placed  a  patch  over  it  with  the  acid  cure, 
then  used  a  shoe  which  fitted  the  tire  ex- 
actly, laced  it  tight  and  blew  up  the  tire  to 
60  pounds  pressure.  The  patch  was  vulcan- 
ized to  the  tire  and  the  repair  is  permanent. 
I  have  since  purchased  two  sets  of  the  $1 
size  and  carry  it  with  me  all  the  time. 
Geo.  J.  BoLKs. 


Objectionable  Practices  Required 
by  Law. 

Editor  Horseless  Age: 

Your  remarks  re  objectionable  auto  prac- 
tices are  correct,  and  constant  hammering 
along  this  line  will  eventually  wake  up 
people  to  seek  the  truth,  but  in  the  mean- 
time what  is  the  poor  auto  driver  to  do? 
In  Pennsylvania,  for  example,  the  law  re- 
quires that  we  blow  a  horn  within  100  feet 
of  every  street  crossing,  and  if  a  man  tries 
to  observe  the  law  he  cannot  avoid  mak- 
ing a  nuisance  of  himself  by  the  amount 
of  noise  he  makes.  Just  imagine  a  few 
autos  going  through  town  late  at  night  and 
obeying  the  law  literally.  It  seems  to  me 
the  only  way  to  get  the  objectionable  law 
repealed  is  to  follow  it,  and  the  more  per- 
sistently auto  users  in  this  State  use  their 
horns  the  quicker  this  nuisance  will  be  sup- 
pressed. The  same  is  true  of  lamps.  The 
auto  user  is  forced  to  show  lamps  front 
and  rear.  If  an  accident  occurs  he  gets 
the  blame.  He  cannot  see  a  horse  coming 
in  the  dark  unless  he  has  a  searchlight,  so 
he  must  perforce  carry  a  searchlight.  This 
enables  him  to  see  what  the  horse  and 
driver  are  doing  while  he  has  yet  time  to 
stop  before  doing  damage.  The  fact  that 
it  dazzles  the  horse  driver  so  that  he  is 
likely  to  drive  into  the  ditch  and  that  both 
horse  and  driver  lose  knowledge  of  where 
they  are,  and  as  likely  as  not  get  on  the 
wrong  side  of  the  road,  with  the  result  that 
a  collision  follows,  as  happened  only  last 
week  in  Jersey,  resulting  in  the  death  of 
the  auto  driver,  cuts  no  ice  with  the  legis- 
lator. He  makes  the  law  to  "soak  it"  to 
the  automobilist.  It  is  awfully  nice  to  have 
laws  that  hit  the  other  fellow.  Some  day, 
when  the  people  who  do  not  drive  autos 
get  a  little  sense,  they  will  see  the  folly  of 
class  legislation,  and  lamp  laws  will  be 
made  to  apply  to  all  vehicles  alike;  then 
the  horse  driver  will  show  lights  front  and 
rear,  so  that  the  auto  driver  can  see  him 
without  a  searchlight,  and  the  searchlight 
will  either  be  suppressed  or  turned  off  as 
soon  as  the  auto  gets  within  dazzling  dis- 
tance of  the  horse  driver.  This  will  be 
safe  for  both  and  as  it  should  be. 

The  muffler  cut-out,  like  the  bail  on  a 
lantern,  is  a  confession  of  weakness  and 
should  be  avoided  by  manufacturers  for  the 
good  of  their  product,  if  nothing  else. 

CUAS.    E.    DURYEA. 


Automobiles  in  the  San  Francisco 
Earthquake. 

Editor  Horseless  Age: 

In  these  troublous  times  I  take  tbc 
pleasure  of  informing  your  journal  that 
many  a  person  was  saved  in  the  San  Fran- 
cisco disaster  through  the  use  of  automo- 
biles. The  Government  has  seized  over 
3,000  machines  and  pressed  them  into  ser- 
vice, supplying  each  with  5  gallons  of  gaso- 
line at  a  time.  All  these  machines  were 
used  as  ambulances  and  quick  service  dis- 
patch, to  save  the  patients  at  the  hospitals 
and  to  convey  messages  and  alarms  of  fire. 
The  people  have  nothing  but  words  of 
praise  for  the  automobile,  and  I  doubt  if 
any  prejudice  will  ever  again  exist 

Our  own  machine  was  in  operation  ten 
minutes  after  that  terrible  earthquake,  and 
has  been  running  continuously  night  and 
day.  The  horses  have  already  given  out 
and  the  only  things  running  on  wheels  are 
baby  carriages  and  autos. 

The  tires  of  machines  are  standing  a  ter- 
rible test,  for  the  streets  are  full  of  glass 
and  nails  and  red  hot  bricks,  tangled  and 
twisted  wires,  and  in  some  places  it  is  hard 
to  tell  if  one  is  riding  on  a  street  or  inside 
the  sidewalk  line.  The  only  habitable  big 
building  still  standing  is  the  ferry  build- 
ing— and  that  standing  upon  filled  in  land. 
Looking  from  the  upper  floor,  one  can  sec 
only  ruins.  There  are  a  few  large  fireproof 
buildings  standing,  but  they  are  gutted  and 
will  have  to  be  dynamited. 

Hoping  that  your  subscribers  will  real- 
ize the  value  of  machines  without  first  be- 
ing forced  to  do  so  through  so  great  a 
calamity,  I  remain, 

Peter  tum  Suden. 


The  Selection  of  an  Automobile. 

Editor  Horseless  Age: 

The  many  interesting  letters  appearing 
in  The  Horseless  Age,  dealing  with  ex- 
pense of  maintenance,  ability  to  use  ma- 
chines throughout  the  winter,  etc..  suggest 
that  possibly  some  advice  may  be  given, 
which,  if  needed,  may  prove  profitable  to 
those  about  to  purchase  machines  for  the 
coming  season. 

I  belong  to  a  bowling  team  and  during 
the  course  of  the  early  winter  one  particu- 
lar man  frequently  buttonholed  me  between 
"throws."  as  it  were,  as  to  what  I  thought 
was  the  best  runabout  in  our  market.  He 
knew  that  I  had  had  five  machines,  all  of 
them  runabouts,  and  that  they  always  ap- 
parently were  in  perfect  working  order. 
I  advised  him  to  buy  a  well  known  neatly 
designed  runabout,  which  had  given  me  the 
best  satisfaction  of  any  machine  that  I  had 
owned.  At  different  times  I  suggested  to 
him  that  if  he  bought  this  particular  ma- 
chine he  would  have  little  or  no  trouble. 
and  that  the  cost  of  maintenance  would  be 
comparatively  low,  because  it  did  not  need 
the  everlasting  tinkering  that  all  the  others 
have  needed. 

I  presume  he  thought  I  was  overzealous 
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in  my  recommendation,  because  he  went  to 
the  Chicago  Show  and  became  infatuated 
with  a  double  cylinder  horizontally  opposed 
engine  under  the  seat,  with  ostensibly  twice 
the  horse  power  of  my  single  cylinder  run- 
about He  asked  me  what  I  thought  of  it, 
and  I  told  him  that  it  was  an  experimental 
machine,  because  it  had  been  on  the  market 
only  one  season;  that  in  my  judgment  the 
day  had  gone  by  for  buying  a  horizontally 
opposed  engine  under  the  seat,  and  that  it 
was  bad  enough  to  think  of  adjusting  one 
cylinder  in  this  position,  but  it  was  alto- 
getlier  unthinkable  to  adjust  two  cylinders 
in  this  position.  However,  a  gentleman 
who  had  never  nm  an  automobile,  but  who 
is  a  first  class  business  man,  advised  him 
10  buy  this  machine,  and  it  did  have  such 
a  beautiful  finish  on  the  outside,  and  the 
firm  selling  it  gave  away  so  many  coupons 
in  the  form  of  lamps,  that  the  temptation 
became  too  strong  and  he  bought  this  par- 
ticular machine. 

After  buying  the  machine  he  told  me  it 
was  really  funny  when  one  thought  the 
matter  over,  that  one, could  start  out  with  a 
firm  determination  to  buy  a  machine  with 
two  cylinders  in  front  imder  a  hood  where 
they  could  be  gotten  at  for  adjustment,  and 
a  shaft  drive,  and  finally  wind  up  by  buy- 
ing a  machine  with  a  hood  in  front  and  two 
horizontally  opposed  cylinders  under  the 
seat,  with  a  chain  drive.  I  suggested  to  him 
that  when  a  man  decided  to  buy  an  auto- 
mobile he  was  a  good  deal  like  a  man  in 
love,  and  when  he  got  stuck  on  a  particular 
machine  it  was  a  waste  of  time  trying  to 
dissuade  him  from  his  choice. 

Now  I  frequently  meet  this  young  gen- 
tleman, who  is  a  prominent  attorney,  rid- 
ing on  a  boulevard.  I  had  ascribed  the 
slowness  of  his  machine  to  a  certain  tim- 
idity on  his  part  on  account  of  inexperience 
in  operation,  and  I  still  believe  the  machine 
is  capable  of  better  speed  than  he  seems 
to  be  able  to  get  out  of  it  He  is,  however, 
evidendy  somewhat  ru£9ed  in  his  admira- 
tion for  the  machine  and  his  judgment  in 
selecting  it  One  day  recentiy  while  I  was 
on  my  way  to  lunch,  having  been  detained 
at  the  office,  I  was  going  somewhat  near 
the  limit  of  the  machine.  About  a  block 
ahead  of  me  I  soon  discovered  my  bowling 
friend,  and  he  turned  to  see  who  was  com- 
ing behind  him.  He  had  a  pleasant  smile 
on  his  face,  a  kind  of  a  stage  smile,  and  as 
I  passed  him,  there  not  being  time  for  him 
to  adequately  express  his  sentiments  in 
words,  he  electrified  me  with  a  bit  of  pan- 
tomime. As  I  shot  by  him  he  raised  his 
extended  hand  toward  me,  the  little  finger 
of  which  reached  out  in  my  direction,  while 
the  thimib  sought  the  end  of  his  nose.  Now 
I  leave  it  to  your  readers  to  interpret  his 
meaning.  We  are  the  best  of  friends,  but 
I  do  believe  that  he  is  a  little  bit  disap- 
pointed. 

To  the  readers  of  The  Horseless  Age 
let  me  offer  the  suggestion,  if  they  are  think- 
ing of  buying  a  runabout  and  want  peace 
of  mind,  let  them  buy  a  single  cylinder 
standard  runabout,  and  in  selecting  the  ma- 


chine buy  only  from  a  company  which  by  a 
number  of  years'  steady  demonstration  have 
proven  the  worth  of  their  product  If  you 
will  select  a  machine  which  a  large  number 
of  your  fellow  townsmen  have  found  prac- 
tical you  will  not  go  far  wrong.  Beware, 
however,  of  new  types,  new  concerns,  new 
givers  of  premiums,  and  don't  get  fooled 
on  this  question  of  horse  power.  In  the 
ordinary  everyday  business  it  is  not  neces- 
sary to  climb  the  Washington  monument 
or  the  Capitol  steps  at  Washington. 

A    PlONEEK. 


Cause  of  Backfiring. 

Editor  Horseless  Age: 

Will  you  please  explain  in  your  maga- 
zine what  causes  a  four  cycle  engine  to 
"backfire"  into  the  carburetor?  If  the 
valves  are  perfectly  ground  and  the  spark 
and  valves  are  correctly  timed,  how  can  a 
*'weak  mixture"  cause  the  engine  to  shoot 
back  through  the  intake?  Where  does  the 
explosion  take  place? 

I  have  a  four  cylinder,  four  cycle,  air 
cooled  engine  with  auxiliary  exhaust  which 
invariably  "backfires"  into  the  carburetor 
when  the  spark  is  much  retarded  or  the 
throttle  nearly  closed,  or  both,  and  I  have 
been  trying  to  figure  out  why  it  does  so. 
If  the  explosion  takes  place  within  the 
cylinder  and  as  the  result  of  the  sparl^  I 
cannot  see  how  the  intake  valve  could  pos- 
sibly let  any  of  the  charge  by,  even  though 
the  spark  was  excessively  retarded.  The 
"backfiring"  will  begin  with  the  first  few 
explosions,  which  fact  suggested  that  it  can- 
,  not  be  particles  of  carbon  in  the  cylinder 
causing  premature  explosions.  It  has  been 
suggested  to  me  that  one  cylinder  might 
miss  and  discharge  into  the  exhaust  and 
this  charge  be  lighted  in  the  exhaust  pipe 
by  the  next  cylinder  that  exploded,  but  I 
can  hold  down  any  one  of  the  vibrators  and 
cause  one  cylinder  to  exhaust  constantly 
into  the  muffler  with  no  apparent  increase 
in  the  backfiring.  I  would  like  to  know 
what  causes  this  trouble.    G.  W.  Ingham. 

[The  ignition  of  the  gas  in  the  inlet  pipe 
and  carburetor  is  undoubtedly  effected  by 
heat  from  the  previous  explosions.  It  is 
well  known  that  a  cylinder  heats  more 
when  the  spark  is  retarded.  Probably  some 
projecting  point  in  the  cylinder  is  raised 
to  such  a  temperature  that  when  the  inlet 
valve  is  opened  on  the  suction  stroke  it 
immediately  ignites  the  incoming  mixture. 
—Ed.] 


Valve  Timing. 

Editor  Horseless   Age: 

I  am  thinking  of  opening  a  discussion  on 
valve  timing  in  The  Horseless  Age.  I 
bought  lately  a  double  opposed  5  inch  bore 

engine  from  the  Company,  which  was 

timed  as  follows :  Exhaust  opened  on  dead 
centre  and  closed  before  next  dead  centre; 
inlet  opened  on  dead  centre  and  closed  be- 
fore next  dead  centre.  No  alteration  of 
the  timing  gears  made  any  improvement  in 
the  running  of  the  engine.  The  manu- 
facturers were  notified;  they  made  no  com- 


ment but  asked  that  the  top  plate  and  cam 
shafts  be  returned  at  my  expense.  As  the 
express  on  these  parts  there  and  back 
would  have  cost  at  least  $5  and  the  work 
would  have  caused  a  month  or  more  delay, 
I  got  new  cams  made  at  a  local  shop  and 
sent  the  bill  to  the  manufacturers,  though 
I  don't  for  a  moment  suppose  they  will  pay 
it  If  they  do,  I  have  nothing  more  to 
say,  but  if  not  I  would  like  to  see  them 
on  the  defence,  if  they  have  any,  in  your 
columns.  With  the  new  cams,  the  exhaust 
opens  I  inch  before  the  end  of  the  working 
stroke  and  closes  one-eighth  inch  after  the 
next  dead  centre.  The  inlet  opens  as  the 
exhaust  closes  and  keeps  open  till  one- 
eighth  inch  after  the  dead  centre.  When 
I  hear  from  the  company  I  will  write  again, 
but  the  point  is  that  many  engines  may  be 
as  badly  timed  and  that  may  account  for 
the  varying  results  obtained  with  the  same 
size  engine.  W.  Dearden. 


Chance  for  Motor  Line. 

Editor  Horseless  Age: 

A  Nottingham  lace  mill  at  Gouverneur, 
N.  Y.,  employs  several  hundred  hands, 
largely  women  and  girls,  who  live  in  Gou- 
verneur and  four  or  five  nearby  villages. 
The  problem  has  arisen  how  to  secure  the 
help  from  these  other  villages  in  face  of  the 
2  cents  per  mile  rate  on  the  New  York 
Central  Railroad  system.  Attempts  have 
been  made  to  secure  a  special  train  morn- 
ing and  evening  at  a  i  cent  per  mile  rate, 
but  the  railroad  management  will  do  noth- 
ing 

Here  is  an  opening  for  a  couple  of  gasoline 
motor  cars  of  light  construction  adapted  to 
run  on  the  railroad  tracks.  I  believe  if 
such  cars  were  offered  to  the  railroad  man- 
agement the  special  transportation  desired 
by  the  lace  mill  employees  would  be  ob- 
tained. The  conditions  here  must  exist  in 
many  other  places  also.  An  opportunity  is 
evidently  waiting  for  the  manufacturer  who 
will  give  his  attention  to  this  problem. 

J.    S.    CORBIN. 


The  "Kicker''  Discussion. 

Editor  Horseless  Age: 

I  have  read  with  interest  the  discussion 
that  has  been  started  in  the  columns  of  The 
Horseless  Age  between  the  users  of  steam 
and  gasoline  cars.  It  seems  to  me  that 
"Kicker"  and  C.  J.  Pembroke,  who  are  de- 
fending the  gasoline  car,  have  got  the  better 
of  the  discussion  all  around.  H.  W.  Beach 
speaks  of  trials  and  contests  that  the  steam 
car  has  won,  and  refers  to  the  tour  through 
the  Maine  woods  by  this  same  car.  I  read 
the  account  of  this  tour  and  have  had  the 
pleasure  of  also  reading  all  accounts  of 
tours,  endurance  tests  and  hill  climbing 
feats,  and  this  point  has  stood  out  very  plain 
— that  all  of  these  victories  have  been  won 
by  only  one  steam  car.  Why  is  it  that  you 
do  not  hear  of  some  other  steam  cars  tak- 
ing a  hand  in  the  work?  Every  day  we 
read  of  some  gasoline  car  running  i.ooo 
miles  without  stopping  the  motor.  This 
certainly    shows    that    there    are    a    good 
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many  gasoline  cars  that  are  prize  winners, 
while,  on  the  other  hand,  this  one  steam 
car  seems  to  be  the  entire  output  of  the 
steam  kingdom.  I  know  of  another  steam 
car  that  showed  a  great  deal  of  speed  at 
Ormond  last  January,  but  this  car,  so  far 
as  I  know,  has  not  got  the  record  that  the 
one  Mr.  Beach  speaks  of  has.  No  one  can 
doubt  that  this  sole  hero  of  the  steam 
power  is  a  very  smooth  running  and  quiet 
car.  But,  in  the  first  place,  the  price  of 
this  car  is  far  beyond  the  average  pocket- 
book,  and  in  the  second  place  the  average 
person  is  not  capable  of  caring  for  it. 
These  gentlemen  who  have  stood  up  for 
the  steam  car  most  likely  are  very  good 
mechanics  and  enjoy  taking  care  of  a  com- 
plicated piece  of  machinery,  but  when  it 
comes  to  the  average  person,  I  think  he 
would  have  his  hands  full.  Take,  for  ex- 
ample, the  issue  of  The  Horseless  Age 
for  April  18,  and  look  over  the  advertise- 
ments of  different  makes.  We  find  some 
twenty-five  gasoline  care  mentioned,  and 
only  one  steam  car,  this  same  hero  all  by 
himself.  About  a  year  ago  one  of  the  most 
prominent  steam  car  makers  dropped  the 
steam  car,  and  turned  his  attention  toward 
the  gasoline  car.  This  company  until  that 
time  were  turning  out  both  steam  and  gaso- 
line cars,  and  their  dropping  the  steam  car 
and  adopting  the  gasoline  shows  very 
plainly  that  they  had  a  chance  to  know 
which  was  the  best  proposition,  and  after 
finding  out  turned  their  undivided  atten- 
tion to  the  gasoline  car.  Last  fall  another 
most  prominent  steam  car  maker  dropped 
the  steam  car  entirely,  and  this  year  we 
see  him  out  with  a  four  cylinder  gasoline 
car.  If  the  steam  car  is  the  best  proposi- 
tion for  country  use  why  is  is,  then,  that 
so  few  makers  are  turning  them  out,  and 
that  at  the  opening  of  an  auto  show  you 
see  many  nev;  makes  of  grasoline  cars? 
W.  L.  McEldowney. 


Automobiles  in  Finland. 

Editor  Horseless  Age: 

A  new  era  is  beginning  in  Finland,  as 
the  Czar  of  Russia,  who  is  Grand  Duke 
of  Finland,  has  finally  given  up  his  policy 
of  oppression,  and  the  Constitution  is  again 
il!  force.  Commerce  and  industry,  which 
have  been  practically  dead  for  several  years, 
are  beginning  to  show  signs  of  returning 
life.  America  can  have  a  large  share  of 
Finland's  business,  if  the  right  effort  is 
made  to  secure  it  Finland  formerly  pur- 
chased most  of  its  imports  from  Ger- 
many, England  and  France,  but  the  supe- 
riority of  American  products  is  realized 
here,  and  merchants  are  turning  their  at- 
tention to  them  more  and  more  every  year. 

Automobiles  are  yet  very  little  used  in 
Finland,  the  first  French  and  German  ma- 
chines having  made  their  appearance  last 
summer.  Last  fall  agents  for  several 
American  manufacturers  placed  four  or  five 
machines  on  exhibition,  and  this  spring  the 
outlook  is  for  quite  a  demand  for  Ameri- 
can automobiles,  especially  for  2  and  3  ton 
trucks  and  cheap  runabouts. 


At  the  present  time  the  German  ma- 
chines are  a  little  cheaper.  The  American 
cars  would  undoubtedly  be  in  much  greater 
demand  if  shipments  could  be  made  in  a 
shorter  time.  It  requires  only  from  ten  to 
fourteen  days  to  travel  from  New  York  to 
Helsingfors,  but  for  freight  it  takes  two 
months,  much  time  being  wasted  in  Eng- 
land. If  American  products  are  to  have  a 
fair  show  in  Finland  and  Russia  some  ad- 
justment must  be  made  in  the  freight  ser- 
vice between  these  countries. 

There  are  no  automobile  manufacturers 
in  Finland  at  the  present  time,  and  only 
one  in  Russia.  Erkke  &  Markoff,  Helsing- 
fors, manufacture  gasoline  motors  and  mo- 
tor boats,  and  their  products  are  sold  large- 
ly in  Finland  and  Russia.  I  hear  that  this 
firm  is  considering  taking  the  agency  for 
American  automobiles.  E.  M. 


The  Dyer  Patents. 

Editor  Horseless  Age: 

The  editorial  contained  in  your  issue  of 
April  4,  1906,  and  headed  "Some  Recent 
Patent  Deals,"  so  far  as  it  refers  to  my 
automobile  patents  does  me  an  injustice 
which  I  have  no  doubt  you  will,  with  your 
usual  sense  of  fairness,  correct  on  becoming 
acquamted  with  the  facts. 

It  will  appear  from  the  editorial  referred 
to  you  consider  that,  as  a  lawyer  practicing 
patent  law,  I  have  taken  advantage  of  what 
you  have  pleased  to  term  the  '^weaknesses"  , 
of  that  law,  and  secured  patents  without 
having  benefited  the  public  or  complied 
with  the  spirit  of  the  statutes  which  were 
intended  to  reward  practical  inventors.  • 
The  facts  with  respect  to  the  making  of 
my  various  automobile  inventions,  stated 
briefly,  will  show  your  criticism  as  applied 
to  me  to  be  unjust. 

These  inventions  were  all  made  about 
eleven  or  twelve  years  ago,  long  before  the 
automobile  business  reached  its  present 
state  of  perfection.  At  that  time  I  was 
a  resident  of  Washington,  D.  C,  and,  ap- 
preciating the  great  field  for  automobiles, 
provided  various  objections  to  their  then 
crude  methods  of  manufacture  could  be 
overcome,  I  discontinued  the  practice  of 
my  profession  entirely,  went  to  a  Western 
city  and  spent  almost  an  entire  year  there 
designing  and  building  automobiles  in  con- 
nection with  certain  interested  manufac- 
turers of  machinery.  During  this  period  I 
made  the  inventions  forming  the  subject- 
matter  of  the  various  patents  under  which 
I  have  recently  granted  licenses  to  the 
Association  Patents  Company.  The  parties 
who  were  associated  with  me  in  the  West 
did  not  appreciate  the  merits  of  my  inven- 
tion and  decided  not  to  enter  the  automo- 
bile field.  These  inventions,  as  is  often 
the  case  with  inventions  of  the  greatest 
merit,  were  so  far  in  advance  of  the  art 
that  they  failed  to  be  appreciated  at  the 
time,  and  no  manufacturers  appeared  de- 
sirous of  adopting  them.  It  is  only  in  re- 
cent years  and  with  the  gradual  growth 
of  the  automobile  business  that  manufac- 
turers have  appreciated  the  merits  of,  and 


seen  fit  to  adopt,  the  devices.  It  is 
known  that  manufacturing  enterprises  an| 
not  started  by  persons  of  intelligence  ia 
this  day  and  age  without  having^  an  imev 
tigation  made  as  to  the  patent  situation  ia 
the  particular  field  of  manufacture  whidb 
is  intended  to  be  exploited.  Therefore  it 
is  reasonable  to  suppose  that  most  of  the 
automobile  concerns  who  adopted  my  in- 
ventions were  well  acquainted  with  the  fact 
that  patents  were  in  existence  covering  the 
special  features;  but,  instead  of  securing 
permission  from  me  to  manufacture  my  in- 
vention, the  various  manufacturers  have 
seen  fit  to  pirate  my  ideas  with  the  hope 
that  they  would  be  permitted  to  do  so 
without  hindrance,  while  those  same 
makers  have  entered*  the  field  only  after 
commercially  successful  vehicles  were  in 
the  market,  which  in  most  cases  they  have 
copied.  Although  I  have  for  the  past  three 
years  been  in  correspondence  with  varioos 
manufacturers  endeavoring  to  arrange  for 
the  manufacture  of  automobiles  imder  mv 
patents  instead  of  in  infringement  of  them, 
it  was  only  after  an  extended  investigation 
by  counsel  for  the  Association  Patents 
Company,  which  includes  all  of  the  most 
prominent  automobile  manufacturers,  that 
I  was  able  to  secure  recognition  of  iny 
rights.  This  recognition  was  granted  to 
me  after  a  full  and  careful  search  of  the 
prior  art,  which  confirmed  the  belief  of 
the  counsel  making  the  investigation  in 
the  validity  and  absolute  newness  of  my 
inventions.  It  would  appear  from  the  arti- 
cle contained  in  your  issue  of  April  4,  1906, 
written  by  Frederick  W.  Barker,  that  he 
also  considers  the  inventions  of  the  two  of 
these  patents  which  he  has  investigated  to 
be  new  and  the  subject  of  valid  patents. 

Under  the  circumstances,  therefore,  it 
would  seem  to  me  that  instead  of  being 
open  to  criticism  for  not  commercially  in- 
troducing my  inventions  after  several  years' 
efforts  to  do  so,  I  am  unfortunate  in  hav- 
ing been  so  far  in  advance  of  the  automo- 
bile art  that  my  patents  have  already  run 
upwards  of  five  years  without  my  hav- 
ing received  any  remuneration  for  my 
eariy  work.  Although  the  consideration 
paid  to  me  by  the  Association  Patents  Com- 
pany was  a  most  substantial  one,  I  do  not 
consider  that  it  is  anywhere  near  the  com- 
pensation I  am  entitled  to  for  the  direct 
time  involved  in  the  making  of  the  inven- 
tions, aside  from  the  time  lost  from  the 
practice  of  my  profession,  and  I  hope  to 
receive  several  times  the  amount  of  this 
consideration  through  actions  whidi  I  have 
brought  and  shall  bring  against  manufac- 
turers who  are  unlawfully  using  my  inven- 
tions without  permission. 

I  trust  that,  under  the  circumstances,  you 
will  see  fit  to  publish  this  letter,  giving  it 
the  same  prominence  as  the  editorial  re- 
ferred to.  Leonard  H.  Dyer. 


An   Indian   Automobilist. 

Editor  Horseless  Ace: 

I    was    amused    while   in    South   Dakota 
recently  riding  across  the  prairies  and  pin 
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es  west  of  the  Missouri  prospecting  for 
,  to  see  scooting  across  the  prairie  far 
A  an   object   which   on   closer  inspec- 

provcd  to  be  a  big  red  automobile, 
fing  along^  over  the  veldt  with  as  much 
egard  for  the  rough  track  as  though 
lad  been  the  smoothest  asphalt  It 
:ed  like  a  $3«ooo  machine.  We  were 
It  50  miles  from  a  railroad  in  about 
wild  a  part  of  the  country  as  is  now 

in  the  United  Stated.  The  guide  told 
that  the  driver  and  owner  of  the  ma- 
ke was  "Doc"  Lewis,  a  half  breed  In- 
»,  who  owned  four  sections  (about  2,500 
ts)  of  land,  and  had  acquired  consider- 

wealth.  L.  W.  Housel. 


A  Precursor  of  Selden. 

ior  Horseless  Ace: 
i  **good  American"  wishing  to  foster 
terican  integrrity  and  add  one  more  bit  of 
lence  to  that  existing  to  show  the  de- 
wily  questionable  nature  of  the  "Selden 
tent''  calls  attention  to  the  issues  of  the 
Dch  automobile  weekly.  Omnia,  of  March 
and  April  7,  1906,  pages  136  and  19O1 
iwing  that  (not  to  speak  of  Lenoir,  who, 
1862,  went  from  the  interior  of  Paris  to 
icennes  in  a  carriage  moved  by  an  "ex- 
«ion  motor")  a  certain  Delamare-De- 
atteville  in  188.2-1883  (of  Cailly  and 
ntaine-le-Bourg.  in  the  district  of  Seine- 
[cricure.  France)  had  preceded  Benz  and 
imler  in  the  construction  and  the  use 
on  the  public  highway  of  rapid  vehicles 
)pcllcd  solely  by  "explosion  motors."  His 
tent  in  France  (February,  1884)  was  No. 
X267.  A.  Franz  Am  mo  v. 


nquiry  About  New  Jersey  Law. 

itor  Horseless  Age: 
Can  you  tell  me  what  the  clause  in  the 
fw  Jersey  law,  taking  effect  July  1,  means, 
ien  it  says  that  "chain  tires  are  not  per- 
tted,  save  in  snow  and  ice."  Does  it  not 
an  the  chain  for  use  in  mud,  or  any 
nilar  chain?  My  reason  for  asking  is 
«  I  have  leather  covered  non-skid  tires 
I  my  rear  wheels,  which  have  the  tread 
vered  with  flat  steel  discs,  about  one- 
Shth  inch  long,  and  I  don't  know  if  the  act 
tans  all  non-skid  tires  or  not.  If  it  does, 
en  it  should  specify  and  not  say  a  chain 
c  AH  persons  I  have  consulted  say  it 
>es  not  refer  to  the  leather  covered  tire. 
It  to  chains  applied  to  the  tire. 

Walter  Lathrop. 
ISection  6  of  Part  II  of  the  New  Jer- 
y  law  reads  as  follows :  "No  motor  vehi- 
c  tire  shall  be  fitted  with  a  chain  when 
*d  upon  gravel,  macadam  or  other  made 
•ads.  except  upon  natural  dirt,  asphalt, 
>t>We.  Belgian  block  or  vitrified  brick  pave- 
ent,"  etc.  Steel  studded  tires  are  not 
tcntioned  by  the  act.  and  their  use  is 
erefore  not  prohibited.— Ed.] 

Autos  in  the  Azores. 

Consul  Pickerell,  of  St.  Michaels,  Azores 
elands,  writes  to  the  Daily  Consular  and 


Trade  Reports  under  date  of  March  26 
that  circulars  had  been  issued  to  the  in- 
vesting public  inviting  subscriptions  to 
an  automobile  company  whose  capital 
stock  in  reis  is  equivalent  to  about  $13,- 
500.  The  interest  evinced  in  the  enter- 
prise leads  the  consul  to  believe  that  the 
entire  amount  will  be  speedily  sub- 
scribed.   He  says: 

Should  the  hopes  of  the  managers  be 
realized,  and  I  believe  they  will  be,  the 
company  intend  at  once  to  send  their 
manager  either  to  Europe  or  America  to 
purchase  the  necessary  machines.  They 
are  very  anxious  to  get  started,  and  hope 
to  have  everything  running  not  later 
than  June  10  in  order  to  take  advantage 
of  the  summer  trade.  It  is  the  present 
intention  of  the  leaders  in  this  new 
movement  to  commence  operations  with 
four  machines,  two  of  12  to  15  horse 
power  and  two  of  6  to  8  horse  power, 
capable  of  carrying  five  passengers  each, 
which  they  estimate  will  be  sufficient  to 
serve  their  purpose,  as  the  grades  are  in 
the  main  easy.  Should  this  initial  experi- 
ment prove  a  success,  they  will  order 
more  machines  in  a  short  time. 

Owing  to  the  fact  that  this  company 
was  organized  in  a  few  hours,  it  has  been 
impossible  to  get  exact  details.  Inter- 
ested parties  informed  me  that  the  type 
of  machine  mentioned  above  can  be  pur- 
chased in  Germany  or  France  for  about 
$1,500.  I  have  induced  the  present  man- 
ager to  seriously  consider  the  placing  of 
the  order  in  America,  or  at  least  make 
that  country  a  visit  with  a  view  of  buy- 
ing should  he  find  what  he  wants.  In 
order  that  no  excuse  may  be  offered,  I 
would  be  pleased  to  receive  bids  for  four 
gasoline  automobiles,  of  from  12  to  15 
horse  power,  each  capable  of  carrying 
five  passengers.  Furnishings  to  be  good, 
plain  and  durable.  Tires  to  be  solid 
rubber.  Cars  to  be  well  made,  strong 
and  durable,  strength  being  preferred  to 
beauty  of  furnishings.  Price  is  a  very 
important  feature,  as  well  as  deliveries, 
which  must  not  be  later  than  May  15. 
Prices  can  be  made  f.  o.  b.  New  York, 
terms  cash  against  documents. 

Should  the  manufacturers  prefer  they 
may  send  their  bids  direct  to  the  man- 
ager, Augusto  da  Silva  Moreira,  Ponta 
Delgada,  Saint  Michaels,  Azores,  or  they 
may  cable  him,  F.  Augmoreira,  Ponta 
Delgada.  Owing  to  the  fact  that  our 
cars  have  never  been  seen  here  the  idea 
prevails  that  they  are  light,  easily  put 
out  of  order,  and  in  general  poor  seconds 
to  machines  of  Continental  manufacture. 
In  view  of  this,  and  the  fact  that  the 
company  will  be,  from  the  character  of 
the  men  composing  it  and  their  t»bility  to 
secure  concessions,  a  success,  I  believe 
it  would  pay  our  manufacturers  to  give 
this  proposition  serious  consideration 
and  lower  their  prices  and  profits  in  or- 
der to  secure  the  future  business,  which 
will  not  be  small.  I  would  also  suggest 
that  a  photo  accompany  the  bids. 


March  Exports  and  Imports. 

The  valiTe  of  the  exports  of  automo- 
biles and  parts  from  the  United  States 
for  March,  1906,  amounted  to  $283,561, 
as  against  $235,826  for  the  same  month 
last  year,  thus  showing  an  increase  of 
$57»735-  The  value  of  the  exports  for 
the  nine  months  ending  March  31,  1906, 
amounted  to  $2,064,874,'  as  against  $1,- 
638,601  for  the  corresponding  period  last 
year,  and  $1,305,777  for  the  correspond- 
ing period  the  year  before.  The  distribu- 
tion of  exports  among  the  different  coun- 
tries was  as  follows: 

Nine  Months 
Ending 
March,       March  31, 
1906.  1906. 

United    Kingdom $70,414         $54i»43x 

France     16,035  139*226 

Germany     10,413  45.742 

Italy     40.418  171,628 

Other    Europe 12,207  102,459 

British  North  America 69,094  353.717 

Mexico     34.611  201,121 

West  Indies  and  Bermuda.         9.996  220,424 

South    America 3,99 1  52,032 

British  East  Indies 369  28,733 

British     Australasia io,774  129,620 

Other  Asia  and  Oceania...         9,857  40,767 

Africa    5.219  26,094 

Other  countries    163  1 1,880 

Total    $293,561      $2,064,874 

Eighty  automobiles  valued  at  $263,928, 
and  automobile  parts  valued  at  $43»797 
were  imported  during  March,  1906.  For 
the  nine  months  ending  March  31,  1906, 
744  automobiles,  valued  at  $2,694,093, 
were  imported,  and  automobile  parts  val- 
ued at  $279,367. 


Commendable  Action  by  the 
Colorado  A.  C. 

The  Colorado  A.  C,  of  Denver,  has  in- 
structed its  executive  committee  to  request 
every  member  of  the  club,  in  case  he  is  in- 
volved in  or  witnesses  any  automobile  ac- 
cident, to  obtain  testimony  concerning  it 
from  witnesses,  and  under  no  circumstances 
to  hurry  away  in  order  to  avoid  responsi- 
bility. 

The  club  has  provided  members  with  post 
cards  for  notifying  the  secretary  of  viola- 
tions of  the  tramway  rules  prohibiting  two 
cars  from  passing  each  other  at  intersecting 
streets,  or  passing  any  street  intersection  at 
a  high  rate  of  speed,  without  sounding  the 
bell. 

James  H.  Pershing  has  been  retained  as 
club  attorney  to  advise  members  regarding 
the  laws  of  the  road  or  in  case  of  accident. 


As  in  the  San  Francisco  earthquake, 
the  automobile  has  proved  itself  extremely 
useful  in  connection  with  the  eruption  of 
Mt  Vesuvius.  After  the  service  of  the 
street  car  line  connecting  several  villages 
at  the  foot  of  the  mountain  had  been  inter- 
rupted, owing  to  the  tracks  being  covered 
with  a  layer  of  ashes  a  foot  high,  the  King 
and  Queen  and  a  number  of  high  Govern- 
ment officials  visited  these  villages  in  an 
auto,  comforting  the  panic  stricken  inhabi- 
tants. 
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Rating  Motors  by  Cylinder 
Dimensions. 

(Abstract  of  paper  by  Dugald  Qcrk  read  before 
the  A.  C.  G.  B.  and  I.  on  March  32,  1906.) 

I  hope  that  in  the  case  of  the  gasoline 
motor  no  rigid  rules  may  be  formulated 
tending  to  impede  progress,  and  prevent 
engine  designers  varying  proportions  and 
dimensions  of  their  engines  in  any  way 
which  they  may  think  best  adapted  to  se- 
cure improved  results. 

Personally,  I  fear  it  is  impossible  to  de- 
vise a  rating  rule  which  will  enable  one  to 
accurately  estimate  the  power  of  any  en- 
gine from  cylinder  dimensions  only.  To 
obtain  any  such  accurate  rule  would  require 
uniformity  of  mean  pressures,  cylinder  pro- 
portions, piston  speeds  and  engine  revolu- 
tions, which  would  tend,  in  my  view,  to 
impede  progress. 

Before  a  rule  can  be  framed  at  all  it  is 
necessary  to  get  accurate  information  as  to 
the  mean  pressures  produced,  the  piston 
speeds  used,  the  total  cylinder  volumes  used 
and  even  the  number  of  revolutions.  If  we 
could  have  standard  mean  pressures,  stand- 
ard cylinder  proportions  and  piston  speeds, 
then  no  doubt  accuracy  would  be  possible. 

In  order  to  consider  the  matter  I  have 
had  certain  tests  made — some  by  my  part- 
ner, Mr.  Adam,  some  by  myself — ^by  the 
Wolseley  Company  and  by  the  Daimler 
Company.  From  these  various  tests  I  have 
prepared  Table  I,  which  gives  results  from 
ten  gasoline  engines  and  one  three  cylin- 
der gas  engine.  For  the  sake  of  complete- 
ness I  have  included  in  these  particulars 
the  results  stated  by  Dr.  Watson  in  his  re- 
cent paper.  His  engine,  however,  may  be 
taken  as  experimental,  as  the  piston  speed 
is  much  lower  than  that  usually  adopted  by 
makers  for  the  market. 

I  have  arranged  mean  pressure  under  two 
columns.  In  the  one  case  the  mean  pres- 
sure given  is  the  exact  equivalent  of  the 
brake  horse  power,  without  any  allowance 
for  friction ;  that  is,  it  is  that  proportion  of 
the  mean  pressure  upon  the  piston  which 
is  really  delivered  from  the  engine  in  brake 
horse  power.  The  second  mean  pressure 
column  gives  the  mean  pressure  upon  the 
piston,  assuming  the  mechanical  efficiency 
of  each  engine  to  be  .8.  The  last  column 
gives  the  piston  speed.  The  power  and  cyl- 
inder dimension  columns  are  self  explana- 
tory. It  will  be  observed  that  the  cylinder 
dimensions  in  the  gasoline  engines  vary 
from  31/2  inches  diameter  by  4  inches  stroke 
as  the  minimum,  to  7%  inches  diameter  by 
6  inches  stroke;  and  that  the  mean  pres- 
sure equivalent  to  brake  horse  power  varies 
from  sixty-one  as  the  minimum  to  eighty- 
one  as  the  maximum.  The  highest  mean 
pressure  actually  exerted  on  the  piston  is 
101.5  pounds  per  square  inch,  and  the  low- 
est 76.4.     With  pressures  varying  so  much 
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as  this,  it  is  obvious  that  no  rule  could  be 
given  depending  on  cylinder  dimensions 
only,  which  would  estimate,  even  with  ap- 
proximate accuracy,  the  power  to  be  given 
by  two  engines.  Two  engines  of  exactly 
the  same  cylinder  dimensions,  with  this 
variation  in  mean  pressure,  would  vary  as 
much  as  25  per  cent  in  rated  power.  Judg- 
ing, however,  from  these  numbers,  a  gaso- 
line engine  of  first  class  construction  should 
give  a  brake  equivalent  of  about  70  pounds 
per  square  inch  mean  pressure  upon  the 
piston. 

Looking  now  at  piston  speeds,  the  engines 
from  6  horse  power  to  15  horse  power,  ex- 
cepting Dr.  Watson's  experimental  engine, 
vary  from  750  feet  to  800  feet  piston  speed 
per  minute.  It  might  then  be  considered 
with  some  justice  that  the  piston  speed  of  a 
good  engine,  varying  from  6  horse  power  to 
15  horse  power,  could  be  taken  at  800  feet 
per  minute.    The  piston  speed  of  the  more 
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fact  that,  from  various  causa.  ^ 
piston  speed  does  increase  wnh  < 
stroke.  Curiously  enough  dm  is^Ki 
exactly  that  given  by  Bouitie  in  31 
used  for  low  pressure  engines  of  li 
type. 

It  would,  it  is  true,  be  more  ici 
tory,  and  certainly  more  scicm&.  i 
could  suggest  a  formtila  whicb  «::ci 
elude  all  the  main  factors  detennais 
er.  Unfortimately,  but  little  is  as  M  j 
as  to  some  of  these  factors,  Tafct.  !»i 
ample,  the  question  of  mean  presort 
depends : 

(i)  Upon  ratio  of  compressi(»  ciri 
inder; 

(2)  Upon  flame  temperature  of  *t 
ture;    . 

(3)  Upon  temperature  of  the  chraH 
fore  compression; 

(4)  Upon  cooling  surface  and 
tion  of  the  cooling  surface,  and 


GASOUNE   MOTOR  TESTS. 


Dr.    Watson'i a  of  3.5  in. 

la  h.  p.  Siddeley. . .  2  of  4.5  in. 

15  h.  p.  Siddeley...  4 of  4 in. 

25  h.  p.  Siddeley. . .  4  of  4.5  in. 

28-36  h.  p.  Daimler.  4  of  4. 32  in.     5.9  in.  ) 


Cylinders. 

Engine.  No.  Diameter.  Stroke. 

6  b.  p.  Wolseley. ...   x  of  4. 5  in.       5  in. 

\  3.7  " 
4  in.       i  u 

}  4.4 
4. 5  in.     12      " 
4  in.         19. 2  " 

Sin.  p^  :: 

35. 6 
32       " 
32  h.  p.  Siddeley...  4  of  5.25  in.    sin.        45      " 
28  h.  p.  Humber...  4  of  4.$  in.      5.75i&*     2%.$  " 
Siddeley  Racer,  1904.  4  of  7. 125  in.  6  in.        85       " 
Vertical  Gas  Engine 
(National  Gas  En- 
gine  Co.,   Ltd.)..  3  of  9  in.  12  in.       75      " 

powerful  engines  appears  to  vary  more; 
from  28  horse  power  Humber  to  60  horse 
power  Mercedes  it  varies  from  862.5  feet 
to  1,350  feet.  A  piston  speed,  however,  of 
1,000  feet  per  minute  appears  to  be  very 
near  the  mark  of  all  engines,  except  racers. 

From  these  tests  I  would  suggest  that  for 
all  gasoline  engines  power  might  be  calcu- 
lated on  the  assumption  of  a  brake  equiva- 
lent of  70  pounds  per  square  inch  on  the 
area  of  the  cylinder,  and  for  engines  up  to 
12  horse  power  piston  speed  of  800  feet  per 
minute,  and  over  12  horse  power,  1,000  feet 
piston  speed  per  minute.  A  rule  based  on 
these  assumptions  would  be  of  the  form 
D'XN 
C  ' 
where  D  is  the  diameter,  N  is  number  of 
cylinders  and  C  is  a  constant.  The  con- 
stant will  be  different  for  engines  up  to  12 
horse  power  and  engines  above  12  horse 
power. 

It  is  true  that  such  a  formula  is  not  really 
what  one  would  call  scientific,  because  it 
takes  no  note  of  the  fact  that  higher  piston 
speeds  can  be  attained  with  longer  than 
with  short  strokes.  Mr.  Remington,  of  the 
Wolseley  Company,  has  proposed  the  for- 

D'  '^y  S    N 

mula ^       — -  ,  where  D  is  diameter,  S  is 

stroke,  N  number  of  cylinders  and  C  a  con- 
stant    This  formula  takes  account  of  the 


Revs. 
Per      Mean  Pressure 
B.H.  P.    Min.     Equal  to  B.  H.  P. 
6.5  at       950       68.2  lbs.  sq.  in. 
64.3    "        " 


590 
700 
1,000 
1,200 
1,200 
1,200 
1,000 
1,000 

X,200 

900 

1*150 


66.4 

63 

72.6 

64. a 

83 

74.6 

68.5 

68.6 

61. 1 


Bileaii  PiiLssaii 
on  Piatoa 
M.  E.  ,fe     1 

85 . 2  lbs.  t^  a. 
80.4    -       - 


82.8 
78.8 
90.7 
80.2 
X03.8 
93-2 
85.6 
8$,7 
76-4 


450       57-6 


M.  E.  .85 
67.8    • 


(5)  Upon  the  time  of  exposure 
All  these  things  vary  in  eroy 
The  effect  of  some  of  the  facrcn' 
known ;  others  are  by  no  mtzm  nia 
The  law  of  the  change  of  niear  ?i 
with  the  compression  is  accunt^^f  <i 
The  change  is  proportional  to  ^ 
of  efficiency,  and  this  has  bees  6a 
with  some  accuracy  by  a  commttr' 
Institution  of  Civil  Engineers  «  » 
mo-dynamic  standard  for  intemaf  n 
tion  motors.  Although  the  dsmfs  -' 
pressure  with  increasing  ttHUpiC 
be  accurately  calculated,  >Tt  tiui  <.  1 
exhaust  the  matter.  The  quests*  ■' 
ignition  comes  in,  and  makes  t  f 
cases  impossible  to  predict  whit  ti 
in  the  absence  of  direct  cxpencr* 
The  question  of  flarae  tcmpcrzx'\ 
pretty  well  tmderstood,  and  it  ?  ' 
that  too  rich  a  mixture  with  vr  1 
flame  temperature  tends  to  p«6^  * 
economy  and  trouble  in  rumun^  *^ 
tion  of  charge  weight  is  al*o  w^ 
both  from  a  mechanical  pomt  o.*  *^ 
quiring  large  and  free  inlrt  ^*  * ' 
and  from  the  physical  potnf  fi  * 
heating  the  mixtures  during  ecv^ 
exact  effect,  howe%'er,  of  'wurbo'  * 
shape  of  the  surface  is  im  *■  * 
stood,  although  the  time  elrw."  1 
accurately  calculated. 


May    2,    1906. 


THE  HORSELESS  AGE.  ; 


643 


From  this  it  will  be  seen  that  the  ques- 
tion of  mean  pressure  alone  is  a  very  com- 
plex one,  so  complex  that  experiment  is  the 
only  safe  guide. 

With  regard  to  the  other  important  fac- 
tor of  power— that  is,  piston  speed,  broadly, 
the  conditions  arising  with  increased  piston 
speeds  are  clearly  understood.  The  limit 
comes  from  undue  inertia  strains.  In  many 
large  gas  engines  the  work  of  pulling  up 
the  piston  at  the  end  of  each  stroke  pro- 
duces pressure  on  the  crank  pin  almost  as 
high  as  the  explosion  itself.  It  is  diffi- 
cult to  predict  any  limit  to  piston  speed 
with  reasonable  accuracy,  because  it  de- 
pends so  much  upon  weight  of  reciprocat- 
ing parts,  strength  of  material  used,  length 
of  stroke,  and  so  on.  Altogether  it  seems 
to  me  hopeless  to  expect  to  get  any  reai 
accurate  formula  in  our  present  state  of 
knowledge.  It  is  quite  possible,  however, 
to  obtain  more  accurate  information  than 
we  have  at  present.  It  will  be  noted,  ifi 
looking  at  Table  I,  that  mean  pressures 
vary  very  much;  but  that  70  pounds  per 
square  inch  on  the  piston  as  brake  equiva- 
lent is  not  far  out  from  the  ordinary  re- 
sult. 

The  brake  power  at  which  many  engines 
are  rated  seems  to  vary  within  wide  limits, 
partly  because,  I  think,  many  makers  are 
content  with  a  few  minutes'  run  upon  the 
brake  at  full  load.  I  would  suggest  that  all 
full  load  brake  tests  be  made  for  at  least 
five  hours,  with  the  water  leaving  the  cyl- 
inders at  a  temperature  of  not  less  than 
70**  Cent,  and  that  the  full  brake  load  be 
given  as  the  power  to  be  got  from  the  en- 
gine imder  these  conditions.  A  few  min- 
utes' brake  test  is  very  misjeading.  I 
would  suggest  the  same  test  for  piston 
«pecd — ^that  is,  no  piston  speed  be  given 
which  cannot  be  maintained  for  five  hours 
at  full  load. 

If  such  tests  were  made  (under  condi- 
tions which  would  insure  accuracy)  of  all 
the  principal  engines  at  present  at  work  in 
Britain,  we  should  soon  be  able  to  so  in- 
crease our  information  as  to  determine 
easily  the  load  which  should  be  given  by 
^ny  good  gasoline  engine  of  certain  dimen- 
sions. This,  I  presume,  is  the  real  reason 
of  requiring  a  rating  rule. 

It  is  interesting  to  note  that  in  these 
engines  the  gasoline  consumption  varies 
from  .1  to  .08  gallon  per  brake  horse  power 
per  hour,  depending  largely  on  the  load. 
Generally  the  best  economy  is  got  some- 
what under  full  load — about  three-quarters 
load. 


In  reply  to  an  inquiry  of  Mr.  Weir  in 
the  British  House  of  Commons  recently, 
the  Home  Secretary  stated  that  in  London 
the  number  of  accidents  to  persons  or 
property  known  to  the  police  to  have  been 
caused  by  motor  cars  (including  cycles) 
during  this  year  was :  For  January,  301 ; 
February,  263;  March,  385;  total,  949.  Of 
those  caused  by  motor  omnibuses  the  num- 
ber was:  For  January,  211;  February,  235; 
March,  331 ;  total,  ^^^, 


Contests  at  the  Empire  Track. 

The  contests  to  be  held  at  the  Empire 
Track,  New  York  City,  May  24,  25  and  26, 
in  connection  with  the  first  open  air  show 
and  carnival  under  the  auspices  of  the  New . 
York  Automobile  Trade  Association,  have 
been  announced  as  follows: 

Classification  of  cars:  Gass  A — One  cylinder, 
Qass  B — Two  cylinders,  Class  C — Four  cylinders, 
Class  D — Six  or  more  cylinders.  Class  E — Shall 
include  all  steam  propelled  cars  whose  horse 
power  shall  be  determined  on  accepted  standard 
formula.  This  class  may  enter  in  all  events 
except  where  specified  otherwise. 

FutxiBiLiTY  Contest. — Open  to  stock  touring  cars 
equipped  as  sold  for  four  passengers  or  more, 
and  classified  as  follows:  Oasses  A,  B,  C,  D 
and  E.  One  mile  with  flying  start  on  high 
gear.  One-quarter  mile  with  flying  start  on 
high  gear.  Slowest  speed  without  stopping 
motor  or  disconnecting  clutch.  Not  less  than 
two  persons  to  be  carried;  one  to  be  an  oflS- 
cial  observer.  The  prize  offered  for  highest 
percentage  obtained  by  dividing  the  highest 
speed  by  the  lowest  on  high  gear  and  result 
divided  by  H.  P.  x  F.  S.,  divided  by  L.  S. 
divided  by  H.  P. 

EfFicrENCY  Tkst. — The  standard  to  be  figured  on 
piston  displacement  as  one  pint  per  H.  P. 
hour  on  standard  formula;  i-io  of  the  cubical 
displacement.  One  pint  standard  gasoline 
reservoir  will  be  supplied  by  the  commit- 
tee  with  proper  attachments  to  dash.  Con- 
testants must  be  prepared  to  attach  connect- 
ing one-quarter  inch  hose  to  carburetor.  The 
prize  will  be  given  for  the  highest  percentage 
of  the  greatest  distance  traveled  per  H.  P. 
hour.     For  Classes  A,  B,  C,  D  and  E. 

Power  Test. — Starting  on  low  speed  10  yards 
from  sand  pit  in  which  the  depth  increases 
gradually.  Prizes  will  be  awarded  to  car  in 
each  class  covering  the  greatest  distance.  For 
Classes  A,  B,  C,  D  and  E. 

Tractiow  Test. — H.  P.  to  be  determined  as  in 
previous  event.  Prize  to  be  given  for  the  car 
making  the  best  performance  per  H.  P.  hour 
per  ton  mile;  based  on  the  following  formula: 
Weight  multiplied  by  speed  divided  by  time 
multiplied  by  H.  P.  This  test  to  be  run  in 
two  events;  one  for  touring  cars  and  one  for 
commercial  vehicles.  For  Classes  A,  B,  C,  D 
and  E. 

Brake  Test. — Test  i — All  touring  cars  claiming  40 
miles  per  hour  Or  better,  to  be  given  one-half 
mile  start  and  travel  marked  one-eighth  mile 
in  less  than  11^  seconds  when  brakes  will  be 
applied.  Minimum  distance  to  count.  Brakes 
must  not  be  applied  until  car  reaches  brake 
line.  Cars  to  be  given  two  trials.  Observer 
to  be  carried  in  each  car.  Test  2 — The  same 
rule  for  all  touring  cars  claiming  not  more 
than  30  miles,  but  over  24  miles  per  hour. 
Must  do  one-eighth  mile  within  i8f^  seconds 
under  same  conditions.  For  Classes  A,  B,  C, 
D  and  E. 

Vibration  Test. — All  gasoline  touring  cars  eligi- 
ble. Will  be  required  to  carry  standard  pail 
supplied  by  committee  filled  with  water  on  any 
part  of  car  floor  selected  by  owner.  Prizes 
will  be  given  for  car  covering  200  yards, 
standing  start,  with  least  amount  of  water 
spilled.  Car  must  be  traveling  on  high  gear 
before  crossing  finish  line.  For  Classes  A, 
B,  C  and  D  only. 

Tug  of  War. — This  event  shall  be  open  for  all 
kinds  of  cars  on  challenge  which  the  com- 
mittee will  hold  and  referee  for  all  accept- 
ances. The  only  rule  being  that  cars  shall  be 
provided  only  with  any  regular  and  standard 
make   rubber   tires.  * 

Relay  Race. — Management  will  accept  matches 
between  any  makes,  providing  three  cars 
each  are  duly  entered.  Match  to  be  agreed 
upon  by  both  parties  in  which  each  car  shall 
make  one  lap,  stop,  discharge  passengers,  who 


will  transfer  to  .  second,  car,  make  a  second 
lap,  stop,  passengers  transfer  to  third  car 
for  last  Jap.  Matches  made  and  accepted  will 
be  entered  in  program. 

Rbvekse  Gear  75  Yard  Dash. — In  two  classes. 
Class  I — Touring  cars  to  carry  five  passengers 
with  sliding  gear  transmission  cover  75  yards 
from  standing  start  in  minimum  time  in  re- 
serve. Class  2 — Open  to  all  classes  with 
planetary  gear  transmission  carrying  five  pas- 
sengers. This  race  to  be  run  by  time  only. 
One  trial.     For  Classes  A,  B,  C  and  D  only. 

Obstacle  Race. — Two  classes.  Class  x — All  cars 
over  100  inch  wheel  base.  Class  2 — All  cars 
under  100  inch  wheel  base.  Open  to  all  cars. 
Barrels,  flags,  dummy  pedestrians  and  other 
obstacles  will  be  placed  on  the  track.  Oper- 
ator covering  the  prescribed  course  and  touch- 
ing the  least  number  of  obstructions.  Prize 
will  be  given  to  car  coming  nearest  to  cov- 
ering prescribed  course  within  specified  time. 

Driving  Test. — Open  to  all  cars  of  Classes  A,  B, 
C,  D  and  £.  To  be  standing  start.  Operator 
to  start  his  crank  motor,  then  remove  his  hat, 
coat  and  vest,  hanging  them  on  separate  pegs 
provided  for  the  purpose,  going  one^half  mile 
and  returning  to  place  of  starting,  stopping 
his  car,  getting  out  of  the  car,  putting  on  his 
hat,  coat  and  vest,  get  in  his  car,  turning 
around  obstacles  and  returning  to  the  one- 
half  mile  mark,  turning  around  and  finishing 
at  place  of  beginning. 

Chauffeurs'  Test  for  Putting  on  and  Taking 
Off  Tires. — All  tires  must  be  blown  up 
properly  before  the  start.  Cars  will  be  re- 
quired to  go  around  the  track  once,  keeping 
together,  and  upon  coming  to  a  stop  in  front 
of  the  grand  stand  the  chauffeur  will  be  told 
to  remove  one  of  the  tires  and  to  replace  the 
inner  tube.  Chauffeur  will  remove  the  tire, 
replace  the  inner  tube,  pump  up  the  tire  and 
travel  once  around  the  track,  finishing  at  the 
grand  stand.  The  journey  around  the  track 
is  simply  to  test  the  tire  being*  pumped  up 
properly.  The  prize  goes  to  the  man  making 
the  quickest  change  from  the  time  the  word 
is  given  till  the  time  he  is  told  to  make  the 
journey  around  the  track.  Standard  clincher 
tires  only  to  be  used,  not  more  than  six 
months  old.  No  tire  men  allowed  in  com- 
petition.    No  cutting. 

Second  Hand  Car  Race. — Open  to  all  cars  selling 
at  less  than  one-third  of  the  cartalogue  sell- 
ing price.  Distance,  i  mile.  After  this  race 
all  cars  that  participated  to  be  auctioned  off 
to  highest  bidder;  entrant  agreeing  to  sell  at 
price  of  class  in  which  he  enters  if  higher 
bid  cannot  be  obtained.  Cars  selling  at  less 
than  $500;  at  less  thah  $1,000;  at  less  than 
$1,200;  at  less  than  $1,500;  at  less  than 
$2,500. 

Complete  Touring  Car. — Prize  for  the  best 
equipped  touring  car  shown  either  on  the 
track  or  in  the  spaces.  Prize  to  go  to  the 
car  which  is  best  equipped  for  a  thirty  days* 
tour.  Points  awarded  for  H.  P.,  for  size 
accommodations,  accommodations  in  case  of 
stormy  weather,  for  touring,  for  complete  tools 
in  case  of  breakdown,  for  equipment  of  sup- 
plies in  case  of  accident. 
All    these   contests   are   for    stock    cars,    as   per 

makers'  catalogue  specifications.     Although,  if  de- 
sired,  lamps,   baskets,   tops  and   mud  guards  need 

not  be  carried. 

Where  passengers  are  carried  they  must  weigh 

not   less   than    140   pounds   each    if  men,   and    120 

pounds  each  if  women. 

Certificates. — A  certificate  will  be  awarded  by 

the  trade  association  to  the  manufacturer  or  local 

agent  of  the  car   winning  any   event,   in   addition 

to  the  regular  prize  which  will  be  awarded  to  the 

contestant. 

Prizes    shall    be   medals,    cups    or    other   articles 

selected    by    the    association    of    the    value    of   not 

less  than  $20  each.     Special  cups  may  be  offered 

for  special  events  later. 

Entry    fee    of    $5    for    each    event,    which    must 

accompany  the  entry. 
Entries  close  May  15. 
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CONNERCIALit 
APPLICATIONS 
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Commercial    Cars    in    Minneapolis 
and  St.  Paul. 

Had  St.  Paul  and  Minneapolis  been  for- 
tunate enough  to  select  the  commercial 
car  with  the  gasoline  engine  rather  than 
the  electric  truck,  there  is  but  little  doubt 
that  today  both  cities  would  be  farther  ad- 
vanced in  the  use  of  the  commercial  auto- 
mobile. One  firm  in  St.  Paul — George 
Smith,  the  largest  retail  confectioner  in  the 
city — has  been  using  a  light  electric  deliv- 
ery wagon  for  the  last  six  years,  and  for 
his  trade  it  is  a  pronounced  success.  So 
successful  was  it  that  about  a  year  ago  he 
added  another  to  his  delivery  service. 

He  keeps  both  machines  in  his  private 
garage  at  the  rear  of  his  store,  where  he 
has  three  charging  plugs — two  for  his  de- 
livery wagons  and  one  to  charge  his  two 
touring  cars  The  capacity  of  the  wagon  is 
500  pounds,  but  it  is  never  loaded  to  its 
fullest  capacity.  It  is  used  to  deliver  light 
boxes  of  candy  to  all  parts  of  the  city,  and 
in  the  three  deliveries  the  two  vehicles 
make  each  day  most  of  the  city  is  cov- 
ered. 

Mr.  Smith  estimates  that  it  docs  not  cost 
him  more  than  between  $8  and  $12  to  main- 
tain and  operate  each  machine  for  a  month. 
Employees  connected  with  the  store  oper- 
ate the  machines,  and  take  entire  charge 
of  them  in  the  private  garage. 

One  of  the  main  reasons  why  Mr.  Smith 
can  operate  his  delivery  system  so  cheaply 
is  due  to  the  fact  that  he  has  his  own 
garage  and  charging  station.  Not  a  day 
was  lost  last  year.  The  vehicle  was  run 
through  the  severest  weather  without  dif- 
ficulty. Mr.  Smith  locks  the  machine  at 
a  speed  of  15  miles  an  hour,  and  finds 
this  fast  enough  to  do  his  delivery  sevice 
in  an  efficient  manner. 

The  dealers  in  the  Twin  Cities  will 
watch  with  interest  the  test  which  Allen 
&  Co.,  wholesale  grocers,  will  make  this 
month  of  a  four  drive  wheel  gasoline  truck 
which  was  put  in  commisison  May  i.  It 
will  be  the  first  test  of  the  gasoline  truck 
in  St.  Paul,  and  is  l)eing  put  in  there  by 
the  manufacturer  in  an  attempt  to  demon- 
strate the  fact  that  the  situation  can  be 
solved  by  the  use  of  the  gasoline  truck. 

A  few  weeks  ago  the  New  England 
Funiiture  Company,  of  Minneapolis,  in- 
stalled a  I  ton  gasoline  truck  for  deliv- 
ering goods  betwen  St.  Paul  and  Minne- 
apolis. The  operator  stated  that  it  was 
working  satisfactorily,  and  that  much 
quicker  time  was  made  on  the  long  runs 
than  by  horse  power.  He  stated  that  it 
was  too  soon  to  say  definitely  whether 
the  commercial  vehicle  for  their  delivery 
service  was  a  success.  The  machine  had 
been  put  in  to  test  its  usefulness,  and  no 
extension  of  the  service  would  be  made 
I 


until  the  present  vehicle  had  been  thor- 
oughly tested. 

The  G.  F.  Wilcox  Lumber  Company  have 
purchased  a  heavy  gasoline  truck  for  the 
purpose  of  making  quick  deliveries  of  lum- 
ber to  the  various  buildings  in  course  of 
construction  about  the  city.  Should  the 
lumber  companies  see  fit  to  take  up  the 
use  of  the  commercial  vehicle  in  Minne- 
apolis, one  of  the  largest  lumber  markets 
in  the  world,  a  very  wide  field  would  be 
opened  to  the  commercial  vehicle.  There 
is  an  excellent  outlook  for  this  class  of 
trade.  The  lumber  firms  are  watching 
with  great  interest  the  experiment  being 
made  by  the  Wilcox  Company. 

The  Washburn-Crosby  flour  mills  for 
the  last  two  years  have  had  two  5  ton 
electric  trucks  in  their  delivery  service. 
.The  superintendent  of  delivery  states  that 
the  trucks  are  a  very  good  means  of  de- 
livering flour  in  small  consignments  to  the 
local  grocery  stores,  when  the  roads  are  in 
good  condition.  The  greatest  difficulty  has 
been  encountered  through  the  execrable 
pavements  which  exist  in  the  district  about 
the  mills,  and  the  bad  condition  of 
the  roads  in  the  outlying  districts  dur- 
ing the  early  spring.  If  the  roads  were 
good,  the  delivery  system  would  be  a 
success,  for  the  trucks  have  been  found 
very  useful  in  making  quick  deliver- 
ies. They  are  open  trucks,  and  are  capa- 
ble of  being  loaded  to  their  full  capac- 
ity with  such  a  commodity  as  flour.  None 
of  the  other  mills  has  yet  given  the  com- 
mercial vehicle  serious  thought. 

The  New  England  Furniture  Company, 
the  Wilcox  Lumber  Company  and  the 
Washburn-Crosby  Company  are  practically 
the  only  large  concerns  using  the  commer- 
cial vehicle.  There  are  a  number  of  smaller 
firms  using  electric  wagons  for  light  deliv- 
ery work,  and  many  owners  have  turned 
their  runabouts  into  delivery  wagons  by 
affixing  a  detachable  box  at  the  back. 

In  both  St.  Paul  and  Minneapolis  the 
commercial  vehicle  is  in  its  infancy,  with 
St.  Paul  slightly  in  the  lead.  In  the  latter 
city  the  heavy  grades  on  so  many  streets 
present  serious  difficulties.  More  because 
of  the  high  hills  than  for  any  other  reason 
the  business  men  have  looked  with  sus- 
picion on  the  commercial  vehicle.  They 
saw  the  light  electric  truck  unable  at  times 
to  take  its  load  up  the  high  hills,  and  were 
discouraged.  This  suspicion  is  being  over- 
come, and  it  is  safe  to  say  that  within  the 
next  few  months  a  number  of  commercial 
vehicles  will  be  put  in  for  experimental 
purposes. 

Several  electric  trucks  are  now  in  use. 
Griggs  Cooper  &  Co.  have  a  2  ton  electric 
truck,  which  is  used  chiefly  to  collect 
freight  and  for  "pick  ups"  along  the  route. 
Owing  to  poor  charging  the  machine  is  out 
of  service  half  the  time,  but  this  is  due 
altogether  to  poor  management.  When  the 
machine  is  properly  charged,  its  operator 
reports  that  it  is  a  success,  as  its  route  is 
confined  td  the  downtown  district,  where 
the   streets   are   always   in   good   condition. 


The  madnne  "wiH  corcr  from  twenty-fire  to 
thirty  miles  a  day,  and  the  operator  is  not 
paid  any  more  than  a  regular  teamster. 

None  of  the  firms  using  commercial  ve- 
hicles, with  the  exception  of  Mr.  Smith 
already  mentioned,  have  their  own  garages, 
and  for  this  reason  they  must  depend  solely 
on  public  garages.  At  present  the  facili- 
ties for  caring  for  commercial  vehicles  in 
St.  Paul  are  very  poor,  as  the  dealers  arc 
principally  occupied  with  the  pleasure  cars. 

The  St.  Paul  Dispatch,  an  evening  news- 
paper, uses  a  one  ton  electric  truck  to  sup- 
ply the  newsboys  and  newsstands  about  the 
city  with  papers.  This  work  was  formerly 
done  by  boys  on  foot  or  by  wagons.  With 
this  machine  the  Dispatch  Company  has 
been  able  to  dispense  with  several  of  ibe 
wagon  routes,  and  to  do  the  work  in  half 
the  time.  The  cost  of  maintaining  the  ma- 
chine is  said  to  run  about  $25  a  month, 
and  the  distance  covered  each  day  averages 
from  twenty-five  to  thirty  miles.  It  ha« 
proved  its  usefulness. 

A  number  of  the  smaller  St  Paul  firms 
use  light  runabouts  in  their  delivery- 
service.  MacNider  &  Co.,  a  haberdashery, 
have  two  runabouts  transformed  into  de- 
livery wagons,  and  the  Igo  E'xpress  Com- 
pany deliver  trunks  in  a  two  seated  touring 
car,  which  is  equipped  with  a  patent  device 
for  holding  baggage. 

None  of  the  firms  in  the  Northwest  us- 
ing motor  trucks  or  delivery  wagons  ^ve 
yet  paid  particular  attention  to  gathering 
accurate  data  regarding  the  cost  of  main- 
tenance, nor  have  they  compared  this  cost 
with  that  of  their  horse  power  vehide& 
When  the  machines  were  first  put  in  thc>' 
were  not  regarded  seriously,  but  were 
looked  upon  as  an  advertisement.  The  in- 
troduction of  the  gasoline  trucks  into  St 
Paul  will  doubtless  mark  the  beginning  of 
a  new  era  in  the  use  of  commercial  vehicles. 


Some  Boston  Experience  with  the 
Commercial  Car. 

With  a  view  of  obtaining  some  definite 
information  regarding  the  value  of  automo- 
biles in  commercial  use,  a  representative 
of  The  Horseless  Ace  recently  inter- 
viewed a  number  of  the  leading  firms  in 
Boston  who  either  are  using  or  have  used 
motor  trucks  or  delivery  wagons.  They 
were  asked :  "Are  your  commercial  cars 
satisfactory,  and  are  they  a  financial  suc- 
cess?" The  answers  were  varied,  each 
firm  having  different  ideas  on  the  subject. 
Nearly  all  had  had  their  troubles,  except  in 
a  few  cases  where  the  car  or  tnick  had  been 
in  use  but  a  short  time. 

One  company  using  five  electric  trucks 
said  that  they  would  not  change  back  to 
horses,  for  their  cars  had  given  i>erfect  sat- 
isfaction and  were  very  successful.  Another 
company  use  an  electric  truck  charged 
from  their  own  current,  which  they  do  not 
consider  an  extra  expense,  and  for  three 
months  during  the  winter  the  total  ex- 
penses for  supplies  and  repairs  were  said  to 
be  a  little  over  $4. 

A  company  operating  two  electric  deliv- 
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ery  cars  stated  that  one  or  the  other  was 
in  the  repair  shop  or  at  the  factory  most  of 
the  time.  They  said  the  expense  of  run- 
ning their  cars  was  not  great,  but  it  was 
the  cost  of  repairs  that  made  them  expen- 
sive to  operate.  The  manager  of  the  trans- 
portation department  of  this  company  said 
their  cars  were  too  frail  for  running  over 
block  pavements,  for  it  loosened  the  bolts, 
wrecked  the  machinery  and  damaged  the 
cars  in  various  ways. 

A  large  department  store  which  at  one 
time  owned  a  number  of  electric  cars  has 
recently  changed  them  to  a  more  substantial 
gasoline  car. 

A  short  time  ago  a  large  machine  com- 
pany located  a  few  miles  outside  the  city 
limits  found  it  advisable  to  purchase  and 
put  into  commission  two  large  gasoline 
trucks,  which  they  use  for  general  truckage 
about  the  factory  yards,  storehouses  and  the 
railroad  station;  but  after  operating  for  a 
short  time  they  fotmd  that  the  cost  of  main- 
tenance and  repairs  was  extremely  high. 
The  manager  of  these  works  said  that  in  his 
opinion  the  manufacturers  of  commercial 
cars  did  not  fully  realize  what  was  required. 
He  believes  that  the  driver  of  the  car  could 
tell  better  what  is  needed  than  some  of  the 
men  that  now  design  them.  He  also  said 
that  when  their  two  cars  were  in  running 
order  they  could  do  their  work  satisfac- 
torily, but  the  cost  of  oiaintenance  was  very 
great 

A  grocery  company  owned  and  operated  a 
large  delivery  car  for  a  year  or  more,  but 
recently  withdrew  it  from  service  on  ac- 
count of  the  great  expense  of  repairs. 

In  most  cases  the  interviewed  party  said 
that  when  their  trucks  were  in  running  or- 
der they  would  do  the  work  of  many  horses, 
but  on  the  whole  the  expense  was  far 
greater  than  horses.  The  drivers  no  doubt 
are  to  blame  in  some  cases  through  the 
lack  of  care  of  the  machinery  and  often  in 
the  method  of  driving.  They  become  care- 
less and  drive  at  an  unreasonably  high  rate 
of  speed  in  places  where  it  is  injurious  to 
the  truck.  Only  a  few  concerns  have  their 
own  garages,  for  they  find  it  cheaper  to 
keep  their  cars  at  public  garages,  where 
repair  men  are  employed  and  can  keep 
them  in  working  condition. 

A  member  of  a  leading  manufacturing 
company  said:  "We  have  cars  today  that 
give  perfect  satisfaction  on  good  roads  and 
under  fair  conditions,  but  if  anything  out 
of  the  ordinary  presents  itself  the  car  gives 
out.  What  we  want  is  a  motor  truck  that 
will  hold  up  under  all  reasonable  condi- 
tions, and  will  successfully  take  the  place 
of  the  horse." 


suburbs  of  Albany.-  The  city  terminus  will 
remain  unchanged.  While  the  new  time 
schedule  has  not  yet  been  arranged  it  is 
probable  that  twelve  instead  of  six  round 
trips  will  be  made,  six  in  the  morning  and 
six  in  the  afternoon. 

The  extra  machine  has  become  necessary 
because  of  the  large  increase  in  patronage. 
The  number  of  passengers  varies  from  a 
minimum  of  70  to  a  maximum  of  105  per 
day.  The  line  has  made  a  record  of  115 
passengers. 

The  present  machine  uses  about  12  gal- 
lons of  gasoline  daily  and  a  quart  of  cylin- 
der oil.  The  cost  for  repairs  has  been  al- 
most nil.  The  machine  has  never  suffered 
a  breakdown,  and  the  only  accident  of  any 
consequence  was  to  a  bearing. 


The  Loudonville  Motor  Bus  Line. 

David  Jeram,  proprietor  of  the  Loudon- 
villc-Albany  auto  bus  stage  line,  will  put 
liis  new  Knox  motor  bus  into  operation 
May  20.  He  denies  the  report  that  he  will 
start  a  new  line.  On  certain  days  he  will 
nrn  to  Rural  Cemetery,  at  the  extremity  of 
the  Northern  boulevard,  instead  of  proceed- 
ing  to    Loudonville    and    the    neighboring 


Motor  Delivery  Wagons  at 
Pittsburg. 

The  experience  of  the  Joseph  Home 
Company,  of  Pittsburg,  with  gasoline  motor 
delivery  wagons  will  be  encouraging  to  large 
retail  firms  who  are  considering  substitut- 
ing motors  for  horse  power.  This  com- 
pany operates  one  of  the  largest  department 
stores  in  the  United  States,  and  began  con- 
sidering the  use  of  motor  delivery  wagons 
more  than  two  years  ago.  It  was  decided 
at  that  time  to  try  the  steam  delivery  wag- 
ons and  four  were  purchased.  They  have 
proved  an  expensive  machine  to  operate, 
both  from  the  standpoint  of  material  and 
the  trouble  encountered  in  securing  com- 
petent mechanical  operators. 

In  July,  1905,  they  put  in  operation  a 
gasoline  delivery  wagon  which  has  proved 
satisfactory  in  every  respect.  It  has  been 
used  on  every  route  in  their  delivery  sys- 
tem, including  hilly  and  level,  city  and 
suburban,  long  and  short  haul,  badly  paved 
streets  and  smooth  asphalt  streets,  and  in 
each  case  the  machine  has  stood  the  test 
in  a  most  surprising  and  satisfactory  man- 
ner, and  is  withal  very  easy  of  operation. 

Its  statistical  record,  as  taken  from  the 
company's  books  for  nine  months*  time,  or 
to  April  I,  1906,  is  as  follows : 

Material    $152.66 

Labor  on  machine  in  putting  in  material; 
also   time    spent    on    the    machine   as 

labor,  at  rate  of  60  cents  per  hour..  164.56 

Machine  oil   used a. 08 

Engine  oil  used xo.39 

Gasoline    172-84 

ToUl  for  nine  months $502>  53 

Average  per  month,  $55.83. 

This  machine  has  delivered  in  the  nine 
months  33,878  packages,  and  has  traveled 
6,679  miles.  The  average  cost  of  delivery 
per  package  is  i^^  cents;  average  cost  per 
mile,  yVz  cents. 

In  January,  1906,  their  second  gasoline 
delivery  wagon  was  received  and  put  into 
commission,  and  its  statistical  record,  as 
taken  from  the  company's  books,  is  as  fol- 
lows : 

Material    $36.08 

Labor  on  machine  in  putting  in  niaterial; 
also   time  spent  on   machine  as  labor 

at  the  rate  of  60  cents  i)er  hour iao.88 

Machine   oil    used .67 


Engine  oil  used 3.17 

Gasoline    ' 57*96 

Total  for  thr^  months $218.76 

Average  per  month,   $72.93. 

This  machine  has  delivered  in  three 
months  9,681  packages,  and  has  traveled 
in  three  months  2^17  miles.  Average  cost 
of  delivery  per  package,  .0226  cent;  aver- 
age cost  per  mile,  .0777  cent 

Two  more  machines  were  placed  in  com- 
mission May  I,  and  they  have  an  order  in 
for  two  more,  which  are  to  be  delivered 
June  I. 

After  wrestling  for  quite  a  long  time  with 
the  problem  of  securing  competent  oper- 
ators, a  system  has  been  evolved  that  is 
proving  successful.  The  company's  garage 
is  placed  in  charge  of  a  competent  me- 
chanic with  several  assistants,  whose  duties 
are  not  only  to  repair  the  machines  but  to 
instruct  prospective  drivers  in  their  op- 
eration. A  new  man  is  only  required  to 
learn  how  to  operate  the  machine  intelli- 
gently, and  is  prohibited  from  remedying 
serious  defects.  He  has  instructions  to 
telephone  the  garage  if  the  machine  breaks 
down  or  meets  with  an  accident.  This 
brings  the  head  mechanic,  or  one  of  his 
assistants,  to  the  scene  of  the  trouble  in 
short  order  in  a  runabout  kept  for  the 
purpose. 

ManufActuring  Commercial  Cars  in 
Canada. 

•  Two  types  of  commercial  vehicles  are  be- 
ing constructed  at  the  Toronto  branch  of 
the  Canadian  Cycle  and  Motor  Company, 
Ltd.  One  has  a  carrying  capacity  of  i  ton 
and  is  so  arranged  that  it  may  be  fitted 
with  different  bodies,  for  use  either  as  a 
delivery  wagon  or  a  twelve  passenger  omni- 
bus. It  has  a  two  cylinder  opposed  16-18 
horse  power  motor,  sliding  gear  transmis- 
sion with  three  speeds,  shaft  drive  to  rear 
axle  and  32  inch  wheels  with  4^  inch 
pneumatic  tires.  It  has  a  guaranteed  speed 
of  18  miles  per  hour.  If  built  for  passen- 
ger service  this  car  has  a  front  seat  with 
room  for  three  persons,  and  two  seats  in- 
side extending  the  length  of  the  car  and 
facing  each  other,  each  holding  five  pas- 
sengers comfortably.  The  other  is  a  2  tor 
truck  with  the  same  engine  and  practically 
the  same  transmission  as  the  former,  only 
in  this  case  a  countershaft  is  used  and  is 
connected  by  double  chains  to  sprockets  on 
the  rear  wheels.  The  truck  has  36  inch 
wheels,  with  4  inch  solid  tires. 

Commercial    Vehicle    Notes. 

E.  D.  Easton  and  Louis  Stanton,  One- 
onta,  N.  Y.,  have  started  an  automobile 
bus  and  livery  service  in  that  town. 

Carson,  Pirie,  Scott  &  Co.,  Chicago,  have 
just  received  two  large  gasoline  trucks 
with  special  bodies,  to  be  used  for  their 
wholesale  department  in  making  deliveries 
to  retail  stores. 

Four  limited  liability  companies  have 
been  formed  in  London  recently  for  the 
purpose  of  operating  motor  cabs.  The 
combined  registered  capital  of  these  com- 
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panics  amounts  to  £400,600.  The  legal 
cab  fare  in  England  is  sixpence  per  mile, 
and  it  is  found  that  motor  cabS  earn  ap- 
proximately ii2  per  vehicle  per  week. 
. ,  It  is  reported  from  abroad  that  M. 
barracq  has  acquired  an  interest  in  the 
Serpollet  patents,  and  will  manufacture 
commercial  vehicles. 

The  police  department  of  Syracuse,  N. 
Y.,  are  now  using  a  Franklin  Type  G  for 
patrol  work.  Heretofore  tjie  department 
has  used  an  electric  car. 

The  Qhesapeake  and  Potomac  Telephone 
Company,  Baltimore,  have  added  three  com- 
mercial cars  to  their  equipment  to  test 
their  value   in  the  telephone  business. 

Motor  propelled  moving  vans  have  re- 
cently made  their  appearance  in  both 
Berlin  and  Vienna,  and  are  used  particu- 
larly for  qioving  household  goods  over 
long  distances  to  the  more  remote 
suburbs. 

Toronto  business  houses  have  recently  . 
put  in  operation  several  gasoline  ,  delivery 
cars  of  American  manufacture,  which  may 
be  said  to  be  the  beginning  of  the  com- 
mercial application  of  the  motor  in  the 
Province  of  Ontario. 

Joseph  Maw  &  Co.,  Winnipeg,  Man., 
have  purchased  a  sightseeing  car,  which 
they  expect- to  put  in  commission  about  . 
May  15,  to  take  visitors  about  the  city  of 
Winnipeg.  The  body  is  so  constructed 
that  the  seats  can  be  removed  with  little 
trouble. 

The  New  York  city  aldermen  have  de- 
cided that  municipal  officers  may  pur- 
chase only  automobiles  of  American  man-  ^ 
utacturc,  and  must  limit  their  expenditures 
to  $4,000  for  each  machine.  Dock  Com- 
missioner Bensel  was  authorized  to  pur- 
chase two  machines,  one  to  cost  $4,000  and 
the  other  $2,500. 

M.  Escalante  Peon,  general  manager  of 
the  United  Railroads  of  Yucatan,  Writes 
us  that  he  has  had  a  gasoline  delivery 
wagon'  in  the  express  service  of  his  rail- 
roads for  three  months  past,  and  that  he 
b  so  well  pleased  with  the  results  that  he 
will  very  soon  be  in  the  market  for  more 
cars  of  this  type. 

The  Kansas  City  Motor  Car  Company 
ran  one  of  their  six  ton  trucks  over  the 
country  roads  between  Chicago  and  Keno- 
sha, Wis.,  on  April  *  20.  This  is  said  . 
to  be  the  longest  distance  test  ever  given 
a  commercial  vehicle  of  this  carrying  capac- 
ity. The  gauge  of  the  ^^ehicle  is  74  inches, 
i\nd  it  is  driven  by  a  60  horse  power,  four 
cylinder   horizontal    gasoline   motor. 

O.  L.  Mead,  of.  Detroit,  is  planning  to 
establish  a  motor  bus  line  between  the 
villages  of  Quincy,  CoLdwater  and  Union 
City,  Mich.  A  fifteen  passenger  car  will 
make  two  round  trips  daily,  and  fares  will 
be  charged  in  proportion  to  the  distance 
traveled.  The  distance  from  Quincy  to 
Coldwater  is  7  piiles,  and  from  Coldwater 
to  Union  City  13  miles.  Th^  roads  are  of 
a  sandy  nature  and  are  good  most  of  the 
way. 


Splendid  Work  of  the  Automobile 
at  San  Francisco. 

Automobiles  played  an  important  part  in 
the  earthquake  at  San  Francisco,  carrying 
dynamite  from  place  to  place  in  the  fight 
against  fire,  transporting  troops  and  fire- 
men to  places  of  danger,  carrying  doctors 
and  nurses  to  the  injured,  bringing  in  sup- 
plies and  forwarding  press  matter.  Almost 
every  private  car  owned  in  the  city  was  in 
service,  many  of  them  voluntarily  ten- 
dered, others  commandeered  by  the  mili- 
tary authority. 

Because  of  the  scarcity  of  water  caused 
by  the  destruction  of  the  water  mains  out- 
side the  city,  and  the  intense  heat  from  the 
fire,  the  automobile  proved  itself  to  be  su- 
perior to  the  horse.  Hundreds  of  these 
noble  beasts  died  from  thirst  and  heat. 
Their  lives  were  not  valued  like  human  be- 
ings and  they  were  driven  until  their 
tongues  hung  out  like  dogs  panting  and 
they  dropped,  where  they  died. 

Three  hours  after  the  great  shock  the 
city  was  under  martial  law,  and^  every  au- 
tomobile appearing  on  the  street,  whether 
in  charge  of.  the  owner  or  some  one  else, 
was  accosted  by  a  soldier  and  put  in  the 
service  of  the  militia.  The  name  of  the 
owner,  the  name  of  the  car,  the  number  of 
the  car  and  the  hour  of  the  day  was  writ- 
ten down  and  a  duplicate  copy  given  to  the 
owner  or  driver.  Many  people  driving 
their  cars  into  the  city  from  a  distance  to 
see  the  sights  had  to  give  them  up  to  the 
military  authorities  and  drive  them  them- 
selves or  get  a  driver. 

The  machines  were  in  no  way  spared, 
often  being  run  without  rubber  tires  on 
the,  rear  wheels  during  the  four  days  of 
the  fire.  Rubber  tires  could  not  stand  the 
hot  streets  and  pavements  that  many  of  the 
cars  traveled  and  they  exploded,  never  to 
bi  replaced  until  the  car  went  out  of  com- 
mission. Many  of  the  tires  were  fairly 
cooked  before  they  would  drop  off  the 
wheels. 

In  many  places  where  horses  had  died 
drawing  heavy  loads  of  valuables  away 
from  the  fire,  automobiles  towed  the 
wagons  out  of  danger.  As  many  as  three 
big  touring  cars  were  seen  fastened  to 
loaded  trucks. 

The  principal  use  of  the  automobiles  was 
hurrying  doctors  and  nurses  to  the  injured 
and  carrying  explosives  to  blow  up  the 
buildings.  There  were  small  quantities  of 
explosives  in  the  city,  but  the  large  maga- 
zines were  several  miles  out,  and  it  was 
there  that  the  automobiles  were  hurried. 
There  was  no  speed  limit  and  more  than 
one  car  stnick  the  mile  a  minute  clip,  laden 
with  its  deadly  cargo.  For  three  days  it 
was  the  motor  car  that  hauled  nearly  all 
the  dynamite  used. 

There  were  a  few  accidents  to  drivers, 
but  nothing  serious  happened.  A  few  times 
gasoline  ran  out  on  some  of  the  cars,  or 
ignition  trouble  caused  a  stop  that  left  the 
car  and  its  occupants  in  peril,  but  they 
were  surprisingly  few,  considering  the  duty 
required  of  the  cars. 


The  motor  cars  on  the  occasion  did  near- 
ly everything  that  would  be  required  oi 
them  in  time  of  war,  and  the  military  ao- 
thorities  will,  no  doubt,  hereafter  investi- 
gate the  matter  more  thoroughly  in  regard 
to  using  them  for  military  purposes. 

The  greatest  drawback  in  the  use  of  the 
cars  used  was  the  pneumatic  tires.  In  fad. 
solid  tires  would  have  fared  almost  as 
badly,  especially  when  they  had  to  pas> 
through  fire  and  over  heated  surfaces. 


Automobile  Losses  in  San 
Francisco. 

Most  of  the  important  automobile  manu- 
facturers were  represented  in  San  Fran- 
cisco by  agencies  and  will  suffer  more  or 
less  as  a  result  of  the  earthquake  and  fire. 
The  Wihton  agent  reports  that  his  garage 
was  just  outside  the  line  where  the  fire 
stopped,  and  being  of  frame  and  metal  lath 
construction  was  not  injured  by  the  earth- 
quake. L.  H.  Bill,  Rambler  agent,  was  le<s 
fortunate.  At  the  time  of  the  earthquake 
his  stock  consisted  of  fourteen  cars  in  his 
garage  at  1331  Market  street,  eleven  cars 
at  Freed's  bicycle  establishment  opposite, 
and  fourteen  cars  at  the  warehouse  on 
Bluxom  street.  All  three  places  were  de- 
stroyed by  fire,  and  only  the  cars  at  the 
garage  were  saved.  An  insurance  of  $3Z- 
800  was  carried  on  the  machines.  At  the 
same  time  there  were  in  the  hands  of  the 
freight  company  at  the  yards  ready  for  de- 
livery one  carload  of  delivery  wagons  and 
one  carload  of  Model  14's.  These  were 
^destroyed  by  fire.  A  temporar>'  office  ha> 
been  opened  at  421  Ninth  street,  Oakland. 

The  Electric  Vehicle  Company  had  one 
car  in  San  Francisco  on  consignment,  a 
Victoria,  valued  at  $1,350,  and  probably 
burned.  Three  of  the  company's  gasoline 
cars  were  used  during  the  fire  following 
the  earthquake  by  the  chief  of  the  fire 
department  and  his  assistants  in  visiting 
fires  in  all  parts  of  the  city. 

A  Detroit  newspaper  gives  an  estimate  of 
losses  of  agencies  for  Detroit  firms,  which 
losses  are  largely  covered  by  insurance, 
however.  In  this  list  the  following  auto- 
mobile agencies  are  included :  Cadillac  Mo- 
tor Car  Company,  $25,000;  Ford  Motor 
Company,  $10,000;  Packard  Motor  Car 
Company,  $5,000;  Olds  Motor  Works, 
$30,000. 


A.  C.  of   Wasliington. 

At  a  business  meeting  of  the  A.  C  of 
Washington,  April  25,  articles  of  incor- 
poration were  agreed  upon.  The  cluh 
membership  is  now  127,  and  growing  stead- 
ily. A  clubhouse  to  cost  $5,000  will  be 
erected  the  coming  summer  on  Brightwood 
avenue,  one  of  the  most  attractive  driven 
in  the  national  capital  The  site  decided 
on  is  near  the  Villa  Flora. 

The  club  is  raising  a  fund  to  help  build 
the  boulevard  between  Baltimore  and 
Washington,  which  was  made  possible  by 
the  recent  action  of  the  Maryland  Legis- 
lature in  appropriating  $90,000  to  be  ex- 
pended on  it  during  the  next  three  years 
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The  Massachusetts  Automobile 
Bill. 

Boston. — The  lefifislative  committee  on 
)ads  and  bridges,  to  whom  the  various 
jlomobile  bills  were  referred,  have  re- 
tried a  bill  increasing  the  speed  limit 
om  15  to  20  miles  an  hour  outside  of 
lunicipalities,  and  allowing  a  speed  of 
2  miles  an  hour  in  the  thickly  settled  or 
usiness  parts  of  municipalities. 

The  section  referring  to  speed  is  made 
road  enough  to  cover  all  cases,  for  it 
lys  that  any  person  operating  a  motor 
chicle  "shall  run  it  at  a  rate  of  speed 
t  no  time  greater  than  is  reasonable  and 
roper,  having  regard  to  traffic  and  the 
ISC  of  the  way  and  the  safety  of  the 
ublic.'*  It  then  provides  that  a  speed 
xcccding  20  miles  an  hour  for  the  dis- 
ancc  of  one-quarter  of  a  mile  outside  of 
owns,  and  for  one-eighth  of  a  mile  with- 
n  towns  shall  be  prima  facie  evidence 
►f  unreasonable  and  improper  speed. 
These  quarter  and  eighth  tests  are  novel 
eatures  of  the  law. 

"Thickly  settled  or  business  part  of  a 
rity  or  towa*'  is  defined  to  mean  "the  ter- 
itory  of  a  city  or  town  contiguous  to 
my  such  way  which  is  at  that  point  built 
ip  with  structures  devoted  to  business, 
ind  the  territory  of  a  city  or  town  con- 
tiguous to  any  such  way  which  is  at  the 
|)oint  not  built  up  with  structures  devot- 
ed to  business,  but  ^here  for  not  less 
than  one-quarter  of  a  mile  the  dwelling 
bouses  on  such  way  average  less  than  100 
feet  apart." 

Last  year  a  law  was  passed  giving 
fifty  residents  of  the  State,  ten  of  whonv 
were  taxpayers  in  the  municipality  in 
question,  right  to  protest  to  the  highway 
commission  against  speed  regulations  in 
municipalities,  if  taken  advantage  of 
within  fifteen  days.  The  fifteen  days 
limit  has  been  struck  out  by  this  new  bill, 
and,  if  it  passes,  Massachusetts  automo- 
bilists  will  be  able  to  protest  against  any 
restrictions  in  speed  regulations  at  any 
time. 

Another  liberal  provision  is  the  veiled 
intimation  to  the  court  that  it  may  place 
upon  file  the  first  and  second  uninten- 
tional violation  of  the  law,  or  where 
there  appears  to  be  extenuating  circum- 
stances in  regard  to  said  incidents.  Upon 
the  third  or  subsequent  violation  in  the 
calendar  year,  however,  a  violation  of 
tlie  speed  laws  shall  forthwith  cause  the 
revocation  of  the  license  of  the  person 
^o  convicted,  and  the  revocation  of  the 
certificate  for  at  least  thirty  days  from 
the  date  of  such  conviction. 

Section  4  is  also  a  drastic  clause,  inas- 
much as  it  places  a  heavy  penalty  upon 


reckless  driving  or  driving  under  the  in- 
fluence of  intoxicating  liquors,  and  so  as 
to  endanger  the  life  or  safety  of  the 
public. 

As  against  these  liberal  provisions  a 
person,  if  guilty  of  attaching  a  number 
plate  assigned  to  a  motor  vehicle  by  the 
highway  commission  upon  another  ma- 
chine, *  or  of  deliberately  obscuring  the 
figures  on  any  number  plate  attached  to 
any  motor  vehicle  with  intent  to  dis- 
guise the  identity  of  said  motor  vehicle, 
may  be  punished  by  a  fine  not  exceeding 
$100  or  by  imprisonment  for  a  term  of 
ten  days,  or  by  both  such  fine  and  im- 
prisonment. 

Massachusetts  automobilists  feel  that 
they  will  make  a  distinct  gain  in  legisla- 
tion if  this  bill  is  enacted. 


New  Jersey's  Motor  Vehicle* 
Department. 

Trenton,  N.  J. — Within  a  few  days  the 
Department  of  Motor  Vehicle  Regulation 
and  Registration,  created  by  the  recent 
Legislature,  will  be  in  operation  in  this 
State.  Speaking  of  the  department  and  its 
aims.  Commissioner  of  Motor  Vehicles  J. 
B.  R.  Smith  said : 

"We  are  trying  to  devise  rules  that  will 
insure  the  automobilist  perfect  convenience 
and  satisfaction.  Ofl&ces  will  be  opened  in 
Jersey  City,  Newark,  Camden,  Phillips- 
burg  and  Atlantic  City  at  once  and  inspect- 
ors appointed  at  those  points.  The  Jersey 
City  oflice  will  be  on  the  fifth  floor  of  the 
Fuller  Building,  No.  i  Montgomery  street. 
This  is  near  the  Cortlandt  street  ferry 
and  will  be  handy  to  automobilists  crossing 
from  New  York.  We  haven't  settled  upon 
the  location  bf  the  offices  in  the  other  cities 
yet,  but  expect  to  have  them  in  readiness 
for  registration  by  May  10.  The  law  goes 
into  effect  July  i,  this  year,  but  automo- 
bilists can  take  their  examination  and  se- 
cure their  licenses  any  time  after  May  5, 
and  I  would  advise  them  to  attend  to 
these  matters  at  once,  so  that  they  may 
avoid  the  rush. 

"The  department  has  decided  that  it  will 
not  issue  a  new  license  on  an  old  number 
unless  the  old  license  is  first  cancelled  or 
an  affidavit  is  made  that  it  has  been  lost. 
In  order  that  there  shall  be  no  graft  in 
the  department  we  have  decided  thiat  own- 
ers of  automobiles  shall  not  be  charged 
fees.  Every  inspector  employed  will  be  a 
notary  public  and  will  take  affidavits  free 
of  charge.  The  headquarters  of  the  de- 
partment will  be  in  the  State  House  at 
Trenton,  to  which  point  all  letters  or  cor- 
respondence bearing  upon  its  business 
should  be  addressed. 

"We  shall  send  to  every  automobile 
owner  registered  in  the  State  a  copy  of  the 
law,  together  with  the  rules  of  the  depart- 
ment, so  that  there  need  be  no  doubt  on 
the  part  of  the  automobilist  as  to  what  his 
duties  are.  It  is  not  the  purpose  of  the 
authorities  to  make  the  examination  of 
machine  drivers  severe.    They  will  be  re- 


quired to  make  affidavit  that  they  are  more 
than  sixteen  years  of  age,  state  their  occu- 
pation, the  liength  of  time  that  they  have 
operated  a  machine,  approximately  how 
many  miles  they  have  driven,  that  they  are 
competent  to  run  a  machine,  that  they 
have  read  the  laws  relating  to  automobiles 
and  are  acquainted  with  their  provisions 
and  that  they  are  physically  able  to  manage 
a  machine.  We  purpose  making  it  as  easy 
as  possible  for  automobilists,  but  will  in- 
sist that  the  law  be  obeyed. 

"The  law  allows  us  but  seven  inspectors, 
but  we  have  communicated  with  the  police 
departments  of  all  the  cities  and  towns  in 
the  State  and  asked  them  to  co-operate 
with  us  in  the  enforcement  of  the  law. 
This  assistance  has  been  promised  and  we 
have  been  assured  by  organized  automo- 
bilists that  they  will  aid  the  department  in 
every  possible  way.  There  are  in  the  State 
about  16,500  machines." 

The  department  has  interpreted  the  new 
law  as  follows: 

A  motor  vehicle  includes  all  vehicles  propelled  ' 
otherwise  than  by  muscular  power,  excepting  only 
such  vehicles  as  run  only  upon  rails  or  tracks. 

A  motor  cycle  includes  only  motor  vehicles 
having  pedals  and  saddle  with  driver  sitting 
astride. 

An  automobile  includes  all  motor  vehicles,  ex- 
cepting motor  cycles. 

The  registration  certificate  is  the  authority  for 
the  motor  vehicles  to  be  run  on  public  roads. 

License  is  the  authority  of  the  person  to  operate 
an  automobile. 

A  motor  cycle  must  be  registered,  but  its  driver 
need  not  be  licensed  (unless  specially  required  by 
the   Commissioner  of  Motor  Vehicles). 

The  registration  fee  for  automobiles  is  $3  per 
annum  for  vehicles  below  30  horse  power,  $5  per 
annum  of  30  horse  power  or  more.  For  motor 
cycles  $1  per  annum. 

The  license  fee  is  $1  per  annum  for  privilege 
to  run  motor  vehicles  of  less  than  30  horse  power 
and  $a  for  vehicles  of  30  horse  power  or  more, 
and  a  license  allows  its  holder  to  run  any  vehicle 
of  an  equal  or  less  power  than  that  for  which  he 
receives  a  license. 

Vehicles  may  be  registered  by  filing  (by  mail 
or  otherwise)  with  the  department  a  properly  au- 
thenticated application  upon  blanks  furnished  by 
the  department,  which  must  be  used. 

Applications  for  both  registrations  and  licenses 
may  also  be  made  to  any  one  of  the  department's 
duly  authorized  agents.  But  applications  for  li- 
censes must  be  made  in  person,  either  to  the  de- 
partment or  to  one  of  its  authorized  agents,  and 
the  applicant  must  first  be  examined  according  to 
the  statute. 

Both  registration  certificates  and  licenses  may  be 
renewed  at  expiration  upon  application  to  the  de- 
partment upon  paying  the  statutory  fee  without 
re-examination,  unless  the  commissioner  of  motor 
vehicles  shall  deem  it  necessary. 

Motor  vehicles  registered  under  the  old  act  will 
receive  the  same  number  if  the  old  registration 
certificate  is  returned  or  a  sworn  statement  made 
that  it  has  been  lost  or  mislaid  and  the  applicant 
desires  to  retain  the  old  number,  but  in  no  case 
will  a  new  certificate  be  issued  upon  an  old  num- 
ber, unless  the  old  certificate  is  returned  or  such 
statement  is  made. 

Registrations  may  be  transferred  upon  applica- 
tion and  the  presentation  of  the  certificate  for 
indorsement  upon  the  payment  of  a  $1  transfer 
fee. 

Duplicate  registration  certificates  and  licenses 
will  be  issued  upon  the  presentation  to  the  depart- 
ment of  a  statement  that  such  duplicate  is  desir- 
able upon  the  payment  of  a  fee  of  $1. 

When  the  services  of  an  agent  or  clerk  in  the 
department   is  desirable  in   administering  the  oath 


648 


THE   HORSELESS   AGE. 


\«L  1:  K  , 


connected  with  any  application  it  will  be  done 
without  charge,  and  no  agent  or  other  employee 
of  the  department  is  allowed  to  receive  any  com- 
pensation  for  any  service  which  he  may  render 
except  as  expressly  fixed  in  the  statute  or  in 
the  printed  regulation^  Qf  the  department. 

It  is  the  desire  of  the  department  that  owners 
of  machines,  so  far  as  possible,  retain  their  old 
numbers. 


Sterling,  111. — A  jury  has  assessed 
Moses  Dimon  $700  damages  because 
his  automobile  caused  Mrs.  Henrietta 
Martin's  horse  to  run  away,  throwing 
her  out  and  inflicting  slight  injuries. 

Philadelphia. — ^An  ordinance  has  been 
introduced  in  the  select  and  common 
councils  making  it  unlawful  for  motor 
cars  to  use  any  other  contrivance  than 
the  toot  horn,  or  horn  sounding  one  note 
only,  for  sounding  a  note  Qf  alarm  or 
warning. 

Baltimore. — All  chauffeurs  in  Maryland 
must  pay  a  $3  license  fee  and  wear  badges 
after  this  month.  The  license  will  be  grant- 
ed after  a  satisfactory  examination  is 
passed.  Just  what  this  will  be  is  a  ques- 
tion, but  it  is  thought  the  usual  custom  of 
having  a  certificate  from  some  recognized 
dealer  will  be  sufficient. 

Albany. — The  Senate  has  passed  the 
bills  of  the  joint  legislative  highway 
committee.  One  of  the  bills  appropriates 
$5,000,000  for  good  roads  to  be  spent  this 
year  under  the  authority  conferred  last 
year  by  the  voters  to  issue  $50,000,000 
in  bonds  for  good  roads.  The  bills  pro- 
•vide  the  manner  in  which  the  bonds 
shall  be  issued  and  the  money  expended. 

Mount  Vernon,  N.  Y. — Judge  Simp- 
son, in  the  Court  of  Special  Sessions, 
has  declared  invalid  the  city  ordi- 
nance regulating  the  speed  of  motor  ve- 
hicles. He  held  that  it  failed  to  com- 
ply with  Chapter  532  of  the  New  York 
State  laws  of  1904,  under  which  it  was 
passed,  in  that  it  did  not  limit  the  speed 
of  other  vehicles  at  the  same  figure  as 
provided  for  motor  cars. 

Chicago. — Several  dealers  in  automo- 
biles joined  in  a  suit  for  injunction  filed 
in  the  Superior  Court  recently  asking 
that  the  city  be  restrained  from  enforc- 
ing its  two  automobile  ordinances  which 
were  passed  in  1904  regulating  the  speed 
of  machines  and  requiring  that  the  own- 
ers take  out  licenses  and  display  num- 
bers. The  injunction  is  sought  on  the 
ground  that  the  ordinances  are  unjust 
and  oppressive. 


No  Summer  There. 

John  Hogan,  of  Escanaba,  Mich.,  has 
perfected  an  ice  and  snow  automobile, 
which  can  be  run  at  a  speed  of  30  miles  per 
hour.  Ought  to  take  in  this  Northern 
clime,  the  only  trouble  being  the  lack  of  a 
summer  season,  during  which  the  machine 
could  be  laid  up  for  repairs — The  Firgiuia 
(Minn.)  Enterprise. 


Automobiles  for  New  York  City 
Bridge  Department* 

The  New  York  city  department  of 
bridges  contemplates  the  purchase  of 
two  touring  cars  for  the  use  of  the  cona- 
missioner,  the  chief  engineer  and  con- 
sulting engineers  in  visiting  the  bridges 
under  the  jurisdiction  of  the  department 
in  the  five  boroughs  of  Greater  New 
York. 

They  have  in  mind  also  the  pur- 
chase of  two  commercial  vehicles,  one  to 
be  fitted  up  as  an  emergency  repair 
wagon,  which  will  carry  men,  tools  and 
wrecking  appliances  from  some  central 
point  to  whichever  bridge  may  be  in 
need  of  its  services. 

Another  proposed  commercial  applica- 
tion in  this  department  is  the  construc- 
tion of  a  special  machine  to  be  used  on 
the  Williamsburgh  Bridge  for  sanding 
the  roadways  during  the  winter  and 
sprinkling  them  with   water  in  summer. 

Kingsley  L.  Martin,  the  engineer  in 
charge  of  the  Brooklyn  and  Williams- 
burgh bridges,  has  used  a  Maxwell  run- 
about for  some  time  in  going  between 
the  offices  of  the  two  bridges  and  in  in- 
specting the  work.  He  has  found  it  a 
great  convenience. 

A  garage  has  been  constructed  under 
the  Brooklyn  end  of  the  Brooklyn  Bridge 
for  the  care  of  all  motor  vehicles  belong- 
ing to  the  department.  It  is  equipped 
with  the  latest  appliances. 


whereabouts  of  thctbiet  Thecr^ 
scribed  as  Model  K,  No.  ^;  | 
royal  blue  body,  cream  xoior  m 
tires,  30x4  inch  Dunlop.  A  rmii 
.is  offered  for  information  leaiirij 
recovery. 


Clever  Theft  of  an  Automobile. 

T.  B.  Jeffery  &  Co.  are  endeavoring  to 
locate  one  of  their  Type  K  cars  that  was 
stolen  recently  in  an  original  manner. 
The  car  is  the  property  of  John  W. 
Lone,  of  Lake  Geneva,  Wis.,  who,  on 
his  departure  to  California  for  the  win- 
ter, sent  it  to  the  Rambler  factory  for 
a  general  overhauling.  It  was  under- 
stood that  the  car  should  remain  there 
until  Mr.  Lone*s  return  in  the  spring, 
and,  after  completion  of  the  work,  it  was 
placed  in  one  of  the  warehouses  to  await 
his  order. 

Some  weeks  ago  a  man  appeared  at 
the  factory,  inquired  as  to  the  condition 
of  the  car  and  asked  to  see  it.  He  ap- 
proved the  work  done,  and  asked  the 
amount  of  the  repair  bill.  A  few  days 
later  a  letter  was  received,  signed  John 
W.  Lone,  enclosing  an  express  order  for 
the  amount  of  the  repairs  and  directing 
that  the  car  be  shipped  to  him  at  South 
Chicago.  The  instructions  were  fol- 
lowed. 

A  few  days  ago  a  letter  was  received 
from  Mr.  Lone  directing  that  the  car  be 
shipped  to  Lake  Geneva.  He  was  im- 
mediately notified  that  the  car  had  been 
shipped  to  South  Chicago,  as  per  his  in- 
structions, and  was  shown  the  letter  au- 
thorizing such  action.  The  letter  was 
at  once  pronounced  a  forgery,  and  an  en- 
deavor is  being  made  to  trace  the  car, 
though  as  yet  no  clues  have  been  dis- 
covered as  to  either  the  personality  or 


Entries  for  Two  Qalloo  Effii« 
Contest 

The  entries  for  the  A,  C  .^.2^ 
efficiency  contest  next  SaturibyjJ 
noon  May  2.  There  will  pmtin 
about  forty  entries  in  all  Tit' 
ceived  up  to  3  p.  m.  May  i  art»{ 
lows: 

Frayer-Miller  Motor  Car  Camtfaj  Wl 
two  24  horse  power  Fr«yer-Miller  an,  r| 
by  the  company,  the  other  by  Dr.  V  l| 
New  York. 

F.  E.  Mookovics.  New  Yoric  p  ^ni 
six  cylinder,  Frayer-MiMer  car,  vnei  9% 
C.  Currie,  New  York. 

Col.  A.  B.  Hilton,  of  the  A.  C  *.  |l 
power  Locomobile. 

The  Hol-Tan  Company.  Hem  Tort  >l 
power  Fiat  car. 

A.  R.  Shattock,  of  the  A.  C.  .V.  14  imi 
Packard  car. 

A.  Ward  Chamberlin.  of  the  .^.  C  ^  al 
power  Packard  car. 

Dr.  Calvin  T.  Adams,  of  the  A  C  ^  fl 
power  Darracq  car. 

Dave  Hennen  Morris,  preaidest  «f  Ar '  • 
30  horse  power  Smith  k   Mahlcy  Sm^M 

R.  G.  Morris,  of  New  Yo«k.  n  i»| 
Franklin   car. 

Dwight  W.  Pardee,  of  New  York.  y>  Ml 
Stoddard- Dayton  car. 

Napier  Motor  Car  Company  of  .Aatru.  ^ 
power  Napier  nanabotit. 

The  Decauville  Automobile  Cc«|«c>  ^^ 
12  horse  power  Franklin  car. 

Dr.  Wm.  L.  Polk.  New  York,  u  k»< 
Panhard  car. 

CoL  John  Jacob  Astor,  40  hmte  r^\ 
car. 

The  Maxwell- Briscoe  Compaay.  1  m*^^ 
touring  car  and  a   10  horse  power  rviM 

The  E.  H.  V.  Company.  Uiddkta*x»- 
16  horse  power  Compouiwi  cart. 

American  Generator  Company,  n  ^  *  ^ 
Panhard  car. 

Cryder  &  Co.,  40  horse  power  Le*  '* 

J.  Parke  Channing.  *o  horse  p^rt  *^ 

Mrs.  W.  C.  Martin.  10  hersr  pm  1 
runabout. 

Walter  C.  Martin.  10  borw  f^^'^ 
touring  car. 

H.  K.  Burras.  24  horse  power  Irr-  I 
can)  car. 

Carl  H.  Page,   18  horse  power  W!^ 

Wayne  Automobile  Compart;.  24  ^^^ 
Wayne  car. 

Percy  Owen.  24  horse  power  Mm* 

E.  P.  Chalfant.  4  horse  power  On* 
touring  car  and   4  horse  power  Or* 
runabout. 

John  B.  Trevor,  14  horse 


The  entries  at  ordinary  fees  n*  ■ 
komer  contest  closed  on  ApnZ  k 
total  number  of  146  entries  k-"  ' 
ceived.    It    is    thought   tto  *'  Jf 
participation  in  the  tour  of  P^ 
of  Prussia  was  largely  rc^w^^ 
big  entry  list    There  arc  hv^^^ 
from  Austria,  ten  from  Efl(t^  "^ 
France,  two  from  BeJ^iuia  t»* 
and  one  from  iVmerica. 
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A  Good  Roads  Club  has  been  organ- 
ized at  Greenville,  Ohio, 

The  National  Sales  Corporation  has  re- 
moved to  296  Broadway,  New  York  city. 

The  Boston  Auto  School  has  opened  a 
branch  at  26  Market  square.  Providence, 
R    I.     M.  M.  Gannon  is  the  instructor. 

The  Chicago  Automobile  Qub  will  oc- 
citpy  suite  604  Fisher  Building  until  the 
completion  of  the  new  clubhouse  in 
Plymouth  court. 

Michelin  &  Cie.,  of  Qermont-Ferrand, 
France,  have  opened  a  branch  at  265 
Jefferson  avenue,  Detroit^  of  which  H. 
W.  Wolcott  is  manager. 

C.  Wilson  Place  is  trying  to  interest 
Saco  (Me.)  capitalists  in  the  proposition  of 
some  Boston  men  to  start  an  automobile 
manufacturing  business  in  that  town. 

The  Technology  Club,  of  Syracuse,  an 
organization  composed  of  engineers,  vis- 
ited the  plant  of  the  H.  H.  Franklin 
Manufacturing  Company  Saturday,  April 
28, 

The  A-Z  Company,  of  520  West  Thirty- 
seventh  street.  New  York  city,  have  moved 
their  works  to  527  and  529  West  Fifty- 
sixth  street,  where  they  will  have  increased 
facilities. 

An  automobile  show  was  held  at  Mon- 
treal last  week  under  the  auspices  of  the 
Canada  Automobile  and  Motor  Exhibition 
Company.  It  was  the  first  exhibition  of  the 
kind    in   that  city. 

The  Duluth  (Minn.)  A.  C.  have  elected 
the  following  officers:  President,  A.  E. 
McManus;  vice  president,  L.  R.  Martin; 
secretary,  D.  A.  Willard;  treasurer,  Victor 
Huot;  trustee,  C.  A.  Brewer. 

The  Boston  Automobile  Dealers*  Asso- 
ciation has  arranged  to  hold  a  business 
meeting  and  banquet  at  the  Hotel  Lenox 
on  May  10,  at  which  time  all  matters  in 
connection  with  the  last  show  remaining 
unsettled  will  be  finally  disposed  of. 

The  American  Locomotive  Automobile 
Company,  of  Providence,  R.  I.,  have  de- 
livered their  first  complete  car.  This  car  is 
fitted  with  a  Berliet  engine  and  change 
gear,  made  in  France,  but  the  company  are 
now  working  on  their  own  engine  and  gear. 
The  newly  incorporated  Ithaca  Motor 
and  Manufacturing  Company,  Consolidated, 
Ithaca,  N.  Y.,  will  put  on  the  market  an 
air  cooled  engine  for  automobiles  as  soon 
as  the  patent  is  received  This  company  is 
the  result  of  the  consolidation  of  the  Motor 
Manufacturing  Company  and  the  Fairbanks- 
Grant  Company. 

The  sixth  annual  session  of  the  summer 
school  for  artisans,  under  the  direction  of 
the  College  of  Engnneering  of  the  Uni- 
versity of  Wisconsin,  opens  June  25  and 
continues  six  weeks.  Among  the  subjects 
to  be  studied  will  be  gas  engines  and  pro- 


ducers,  fuels   and   lubricants,   and   applied 
electricity. 

The  Rhode  Island  A.  C.  will  open  the 
season  May  5  with  a  run  to  Narragansett 
Pier. 

The  automobile  "bumps"  recently 
placed  in  the  streets  of  Chatham,  N.  Y., 
to  retard  the  speed  of  motor  cars  are 
said  to  be  effective. 

The  Welch  Motor  Car  Company  will 
erect  two  new  buildings  at  their  factory 
at  Pontiac,  Mich.,  giving  them  25,000 
square  feet  additional  floor  space. 

The  Edward  E.  Gary  Company,  Incor- 
porated, 59  Park  place,  New  York,  have 
taken  the  agency  for  the  stamped  steel 
bodies  of  Joseph  Sankey  &  Sons,  Limited, 
•Bilston,  England. 

The  Ritter  Manufacturing  Company 
have  taken  larger  quarters  at  243-245  Jef- 
ferson avenue,  Detroit.  Their  capital  has 
been  increased  and  they  will  manufacture 
glass  wind  shields,  drip  aprons,  lamp  cov- 
ers and  automobile  tops. 

The  Rev.  Alfred  H.  Barr,  pastor  of  the 
Jefferson  Avenue  Presbyterian  Church, 
Detroit,  Mich,  is  using  an  automobile  in 
making  calls  upon  the  members  of  his 
congregation.  He  states  that  he  finds  it 
a  great  convenience  in  visiting  the  hos- 
pitals and  other  places  where  it  is  neces- 
sary for  him  to  call. 

We  learn  that  a  test  with  a  floating 
dynamometer  made  on  the  16  horse  power 
Compound  engine  by  Prof.  Joseph  C.  Riley 
in  the  engineering  laboratory  of  the  Mas- 
sachusetts Institute  of  Technology  on 
April  5  showed  16. i  horse  power  at  1,285 
revolutions  per  minute.  A  number  of  sep- 
arate trials  were  made  and  the  engine  was 
tested  with  its  regular  295  pounds  flywheel. 
The  company *s  rating  of  the  engine  is  16 
horse  power  at  1,300  revolutions  per  minute. 

The  Savannah  (Ga.)  A.  C.  have  elected 
the  following  officers :  President,  F.  C. 
Battey;  vice  president,  Barron  Carter;  sec- 
retary and  treasurer,  J.  L.  Morehead; 
board  of  governors,  F.  C.  Battey,  Barron 
Carter,  J.  L.  Morehead,  Capt.  W.  G.  Aus- 
tin, J.  M.  Dixon,  Dr.  J.  S.  Howkins,  A.  W. 
Solomon,  George  W.  Tiedeman,  Simeon 
Theus,  J.  Schwarz  and  Dr.  W.  R.  Shaplin. 
The  members  of  the  club  are  interested  in 
securing  good  roads  to  Augusta,  Ga.,  and 
Jacksonville,  Fla. 

Charles  O.  Dewey  was  appointed  trustee 
of  the  bankrupt  Vehicle  Equipment  Com- 
pany at  the  general  meeting  of  creditors 
held  at  Long  Island  City  April  24,  despite 
the  strenuous  efforts  of  a  portion  of  the 
creditors  to  prevent  his  selection.  Mr. 
Dewey  is  also  the  receiver.  Referee  Tip- 
ling  said  that  it  was  the  desire  of  the  court 
to  have  the  company's  assets  disposed  of 
as  early  as  possible.  These  are  presumed 
to  amount  to  about  $100,000,  while  the 
liabilities  are  said  to  be  nearly  $1,400,000. 

F.  A.  Gardener,  of  Hamilton,  Ont,  who 
has  been  experimenting  for  some  time  on 
the  construction   of  a   new  car,   claims   to 


have  all  necessary  capital  subscribed  to 
market  his  car  on  a  good  scale  as  soon  as 
he  shall  have  completed  his  preliminary 
work.  This  vehicle,  Mr.  Gardener  says, 
will  embody  several  new  features,  his  ob- 
ject being  to  produce  a  cheapo  four  wheel 
drive  machine  that  will  be  adapted  for  use 
in  all  seasons  of  the  year.  He  hopes  to 
have  his  first  car  ready  for  a  public  test 
early  this  summer. 

The  second  annual  tour  of  the  Albany 
A.  C.  will  begin  Thursday,  June  21,  and 
la.«t  six  days,  cm'ering  454  miles,  ^  as  fol- 
lows: June  21,  Albany  to  Rutland,  Vt, 
96  miles ;  June  22,  to  Keene,  N.  H.,  76  miles ; 
June  23,  to  Boston,  88  miles ;  June  24,  spent 
at  Boston;  June  25,  to  Springfield,  loi 
miles;  June  26,  to  Albany,  93  miles.  All 
doubtful  turns  will  be  marked  with  con- 
fetti, and  a  list  of  towns  en  route,  with  the 
distances  between,  will  be  furnished  all 
drivers.  The  club  has  secured  a  quantity 
of  road  markers  giviog  directions  and  dis- 
tances, which  will  be  posted  throughout 
Albany  County. 


Aldermen  Pass  Gasoline  Ordinance. 

Dr.  Ernst  J.  Lederle,  former  health  com- 
missioner of  New  York,  presented  his  re- 
port on  the  recent  sewer  explosions  in  New 
York's  garage  district  to  the  board  of  al- 
dermen May  I.  The  report  ascribes  the 
explosions  to  gasoline  in  the  sewers,  and 
states  that  examinations  of  the  air  and 
water  in  the  sewers  disclosed  the  presence 
of  large  quantities  of  gasoline,  which,  in  his 
opinion,  had  been  discharged  into  the  sew- 
ers from  the  neighboring  garages.  It  was 
stated  that  in  the  last  two  days  changes 
had  been  made  in  several  of  the  garages 
in  the  methods  of  handling  gasoline,  the  ef- 
fect of  which  would  be  to  prevent  its  escape 
into  the  sewers. 

The  aldermen  then  unanimously  adopted 
an  ordinance  forbidding  the  turning  of  gas- 
oline waste  into  the  sewers  and  imposing 
a  fine  of  $50  for  violation  of  its  provisions. 

Alderman  Richter,  who  represents  the 
garage  district,  said  that  hundreds  of  fam- 
ilies were  moving  away  from  that  neigh- 
borhood. 


Garage  Notes. 

F.  E.  McLeary  will  open  m  garage  on  Broad- 
way, Farmington,  Me. 

The  Hamilton  Garage  Company,  Hamilton,  Ont., 
are  planning  to  enlarge  their  garage. 

Jason  C.  Stamp  will  open  a  garage  at  Sixteenth 
and  Eoff  streets.  Wheeling,  W.  Va. 

A  garage  has  been  erected  at  Electric  Park, 
Baltimore,  for  the  accommodation  of  tourists. 

The  Atlas  Motor  Coonpany  will  build  a  four 
story  garage  at  102  to  106  West  107th  street. 
New  York  city. 

The  Rockland  Garage  mod  Auto  Com|>any,  Rock- 
land, Me.,  has  opened  a  garage,  at  Main  and 
Winter  streets. 

James  E.  Kennedy  is  to^Miild  a  six  story  garage 
on  Central  Park  West,  New  York,  between  looth 
and   loist  streets. 

The  Automobile  Company,  Ltd.,  Hamilton,  Ont., 
have  purchased  the  site  for  a  garage  on  Charles 
street   just   south    of   King  street.      F.    R.    Harris, 
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late  of  the  Canadian  Cycle  and  Motor  Company, 
will  be  the  mani^er. 

R.  L.  Lemon  has  sold  his  interest  in  the 
Central  Garage,  Indianapolis,  Ind.  C.  A.  French 
is  now  the  sole  owner. 

The  garage  of  the  Knox  Automobile  Company, 
Allentown,  Pa.,  was  destroyed  by  fire  April  27. 
The  automobiles  were  saved. 

George  A.  Youlden,  of  Hartford,  Conn.,  and 
Charles  T.  Fletcher,  of  Worcester,  Mass.,  have 
opened  a  garage  at  Ware,  Mass. 

The  William  Hughes  Company,  of  Providence, 
R.  I.,  agents  for  the  Reo  cars,  have  opened  a 
salesroom  and  garage  at  Olnesrville,  R.  I. 

The  Whitten  Motor  Car  Company,  Broad  and 
Potter  streets.  Providence,  R.  1.,  have  recently 
opened  a  fireproof  garage,  60x160  feet  in  sire. 

O.  D.  Wheeler,  of  the  former  firm  of  Wheeler 
&  Page,  Marlboro,  Mass..  has  opened  a  garage 
and  repair  shop  at  19  Maple  street  in  that  city. 

C.  H.  Warren,  of  Northampton,  Mass.,  and  C. 
L.  Graves,  of  Springfield,  have  opened  an  automo- 
bile sales  agency  at  the  Draper  garage,  North- 
ampton. 

The  Rogers  Automobile  Company  have  closed 
their  garage  and  repair  shop  at  Ottumwa,  la.,  and 
established  themselves  at  316  North"  Main  street, 
Burlington,  la. 

The  Thompson-Fchoeflfel  Company,  Rochester, 
N.  Y.,  whose  garage  was  recently  destroyed  by 
fire,  have  opened  a  new  garage  on  Caledonia  ave- 
nue, corner  Spring  street. 

The  recently  incorporated  Colonial  Automobile 
Company,  Cleveland,  Ohio,  have  leased  a  build- 
ing at  2600  Euclid  avenue,  which  they  will  re- 
model as  salesroom  garage  and  repair  shop.  They 
expect  to  be  ready  by  May  15,  and  will  do  a 
general  garage  and  livery  business.  They  will 
carry  a  line  of  commercial  delivery  wagons,  prob- 
ably the  Northern.  Their  capital  stock  is  $25,000, 
and  the  officers  are  as  follows:  President,  J.  W. 
Atwatcr;  vicr  president,  J.  M.  Gee;  secretary,  L. 
T.  Jones;  treasurer,  D.  G.  NearpaSs.  A.  F.  Neill 
will  be  the  garage  manager. 


New  Agencies. 

Philadelphia. — D.  O.  Eaton,  Rapid  cars. 

Norwalk,   Conn. — Franklin  Judge,   Buick  cars. 

Buffalo,  N.  Y.— Clarence  M.  Rogers,  Rapid  cars. 

Traverse,  Mich.— D.  W.  Stewart,  White  steam- 
ers. 

Joliet,  111. — Joliet  Automobile  Company,  Buick 
cars. 

Tacoma,  Wash. — Stone,  Fisher  &  Lane,  Rapid 
cars. 

Aberdeen,  S.  Dak. — Charles  Sidow,  Northern 
cars. 

Gothcnborg,  Sweden. — John  Tragardh,  North- 
ern cars. 

Milwaukee.  Wis.— John  Ure,  Jr.,  &  Co.,  Mar- 
mon  cars. 

Berkeley,  Cal.— P.  B.  Boyce  and  J.  E.  Newman, 
Rapid  cars. 

Pittsburg,  Pa. — The  Keystone  Auto  Company, 
Welch  cars. 

St.  Louis,  Mo.— The  Morrison  Auto  Company, 
Welch    cars. 

Detroit,  Mich. — The  Fee-Bock  Auto  Company, 
l*ope-Tribune  cars. 

Wa!«bington,  D.  C. — Chapin  &  Saks,  Rapid  mo- 
tor delivery  wagons. 

Boston,  Mass.— H.  C.  Stratton  Co.,  Eastern 
agency   for  Mors  cars. 

(Hoversvillc,  N.  Y. — Curtin-Hebert  Manufac- 
turing Company,   Northern  cars. 

Minneapolis,  Minn. — A.  B.  Chase  &  Co.,  North- 
western agency  for  the  Marroon  cars. 

Calgary,  Alberta,  X.  W.  T.— White  &  Grass- 
wick,   Alberta  agency  for  Marmon  cars. 

Detroit,  Mich. — Dr.  Sanderson,  Woodward  ave- 
nue and   Witberell   street,   Fawkes  tires 

Providence,  R.  1, — Parker's  Trinity  Square  Gar- 
age, 428-430  Broad  street,  Dolson,  Aerocar,  Glide 
and  St.  Louis  cars. 

Santa  Ana,  Cal. — Ben  E.  Turner  and  J.  A. 
Hankey,  Oldsmobiles,  Pope-Hartford,  Pope-Wavcr- 
ley  and  Pope-Tribune  cars. 


Trade  Personals. 

E.  H.  Broadwell,  vice  president  of  the  Fisk  Rub- 
ber Company,  Detroit,  haa  returned  from  a  trip 
to  the  Bermuda  Islands. 

Allyn  A.  Stillman,  formerly  with  the  Pope 
Manufacturing  Company,  it  now  in  charge  of 
the  Boston  agency  of  the  Mercedes  Company. 

F.  E.  Watts,  formerly  with  the  Electric  Vehicle 
Company,  Hartford,  Conn.,  will  be  the  Western 
editorial  representative  of  The  Horseless  Age, 
with   headquarters   in   Detroit. 

Rossell  Drisko,  with  Frederick  E.  Randall,  Bos- 
ton agent  for  the  Stcvens-Duryca  Car,  has  taken 
the  management  of  the  Bay  State  Automobile  Com- 
pany,  1008  Boylston  street,  Boston. 

C.  H.  Taylor  has  resigned  as  mechanical  engi- 
neer of  the  Alden  Sampson  Manufacturing  Com- 
pany, Pittsfield,  Mass.,  and  will  be  chief  engineer 
of  the  E.  J.  Burrowes  Company,  Portland,  Me., 
who  are  about  to  enter  the  automobile  field. 

Upon  his  return  from  Mexico,  George  Arbudcle 
was  appointed  Western  supervisor  by  the  Winton 
Motor  Carriage  Company.  He  will  have  his 
headquarters  at  Chicago,  succeeding  Harry  L. 
Owesney,  who  has  been  appointed  central  super- 
visor  with  headquarters  at   Cleveland. 

New  Incorporations. 

The  Duo  Motor  Company,  Boston. — Capital, 
$250,000;  automobiles.  Incorporators,  Christofiher 
T.  Whitney,  Daniel  L.  Culton,  Nathan  H.  Har- 
riman,  Philip  C.  Jack. 

Observation  Auto  Company,  Boston. — Automobile 
dealers.  Capital,  $10,000.  President,  Norma 
Drew,  235  Ocean  street,  Lynn;  treasurer.  Barton 
L.  Thomas,   107  Warren  avenue,  Boston. 

Fort  Wayne  Gear  Company,  Fort  Wayne,  Iftd.— r 
Capital,  $10,000,  to  manufacture  a  transmitting 
mechanism  for  automobiles.  Incorporators,  Dr. 
M.  I.  Rosenthal,  Joseph  Freiburger  and  W.  H. 
Olds. 

The  Automobile  Company,  Ltd.,  Hamilton,  Ont. 
— Capital,  $40,000,  to  operate  a  garage  and  repair 
shop  and  to  deal  in  automobiles.  Incorporators 
William  Glendenning,  M.  W.  Moore  and  H.  Hud- 
son. 

The  Jackson,  Church  &  Wilcox  Company,  Sagi- 
naw, Mich. — Capital,  $25,000,  to  manufacture  high 
grade  machinery  and  automobile  delivery  cars.  In- 
corporators, John  L.  Jackson,  W.  L.  Wilcox  and 
E.  D.  Church. 

American  Taxameter  Company,  New  York. — 
Capital,  $100,000,  to  introduce  into  this  country 
and  sell  the  taxameter,  an  instrument  for  record- 
ing the  distance  traveled  by  a  vehicle  and  the 
amount  of  fare. 

The  Interstate  Automobile  Clearing  Company, 
39  East  Forty-second  Street,  New  York  City. — 
Marketing  second  hand  automobiles.  Officers: 
President,  William  E,  Metzger;  vice  president  and 
secretary,  G.  H.  Stilwell;  treasurer.  C.  A.  Wardle. 

Commercial  Motor  Car  Company,  4390  Olive 
Street,  St.  Louis,  Mo.^Capital  stock,  fully  paid, 
$10,000.  Incorporators,  Charles  B.  McKinney  and 
Frank  E.  Stevens,  forty-five  shares  each;  Eugenia 
E.  McKinney,  of  Irving,  111.,  and  Lou  E.  Stevens, 
five  each. 

De  Luxe  Automobile  Company,  Jersey  City, 
N.  J. — Capital,  $125,000,  to  manufacture  automo- 
biles and  all  kinds  of  mechanically  propelled  vehi- 
cles. Incorporators,  Ralph  R.  Caldwell,  H.  O. 
Coughlan,  John  R.  Turner,  Henry  T.  Hunt,  W.  C. 
Caldwell  and  Stanley  H,   Merrell. 

The  Ithaca  Motor  and  Manufacturing  Company, 
Consolidated,  Ithaca,  N.  Y. — To  manufacture  pro- 
peller wheels,  mufflers,  engines  and  an  air  cooled 
automobile  engine.  Incorporators,  F.  W.  Grant, 
David  Reid,  C.  Fred  McWhorter,  J.  G.  Y.  Burk- 
holder,  E.  C.  Snow  and  Arthur  B.  Wcllar. 


817,266.  Starting  Device  for  Explosive  Engir-n. 
—Gilbert  N.  McMillan,  Buffalo.  N.  Y.  Filed  De 
cember  3,  1904. 

817,391.  Gasoline  Dispensing  Can. — Williaia  Hy 
Robertshaw,  East  Orange,  N.  J.  Filed  ApriJ  *». 
190^. 

^17,517.  Means  for  Attaching  Canopy  Tops.— 
William  C.  Rands,  Detroit,  Mich.  Filed  Aor»st 
2,   1905. 

817,547.  Tachometer. — Arthur  C.  Butler,  Wol- 
laston,  Mass.     Filed  June  24,   1905. 

817.555.  Speed  Indicator. — Robert  Hartmaxm- 
Kempf,  Frankfort-on-the-Main,  Gertnany.  File! 
June  27,  1905. 

817,560.  Tire  for  Whide  Wheels. — James  L 
Heward,  Cardiff,  England.  Filed  January  27. 
1904. 

817.629.  Device  for  Lubricating  Under  Pres- 
sure.— Louis    M.    G.    Delaunay-Bellcville,    Neuill>- 

•  sur-Seine,  France.     Filed  Februarj-  9,    1905- 

817.630.  Oil  pump. — Louis  M.  G.  Dclaunay- 
Belleville,  Neuilly-sur-Seine,  France.  Original  ap- 
plication filed  February  9,  1905.  Divided  and  this 
application  filed  June  26,  1905. 

817,632.  Sprocket  Wheel.— James  M.  Dodge, 
PhiUdelphia,  Pa.     Filed  May  2z,  1898. 

817,641.  Carburetor. — Coleman  B.  Harris,  Wil- 
mington, Del.     Filed  November  18.  1904. 

817,678.  Vehicle  Brake.— Wilber  H.  Smith,  Bar 
Harbor.  Me.     Filed  September  2,    1905. 

817,682.  Seat  Suspension  for  Motor  Vehicle*.— 
Oscar  Werner,  New  York,  N.  V.  Filed  September 
16,   1905. 

817,721.  Carburetor. — ^Jay  C.  Lc>vi*,  Shelb>-, 
Ohio.     Filed  February  10,   1905- 

817.737.  Ball  Bearing.— Bert  G.  Coble,  Alle- 
gheny, Pa.     Filed  August  18,   1904- 


Patents  Issued  April  17*  1906. 

817,787.  Vehicle  Wheel.— Frederick  J.  Lan- 
caster, New  York,  N.  Y.     Filed  January  25,  190$. 

817,908.  Transmission  Gear. — William  Folberth, 
Cleveland,  Ohio.     Filed  October  31,  1905- 

817,941.  Carburetor. — Charles  Stute,  Newari, 
N.  J.     Filed  March  25,   1905. 

817,957.  Vehicle  Tire. — Will  Christy.  .Akron, 
Ohio.     Filed  July  2,   1903. 

818,060.  Pneumatic  Wheel. — Richard  Thew  anJ 
Hollis  H.  Harris,  Lorain,  Ohio.  Filed  December 
19,  1904. 

818,117.  Speed  Indicator. — Ralph  Plummcr, 
Baraboo,  Wis.     Filed  April  27,   1905. 

818,184.  Tire. — Charles  Miller,  Binghamton. 
N.  Y.     Filed  September  3,   1903. 

818,331.  Friction  Clutch. — Edwin  E.  Andrew  % 
Akron,  Ohio.     Filed  April  24,   1905- 

818,372.  Spark  Plug.— Bert  W.  Hallstead 
Scranton,   Pa.     Filed   November   5.    1904. 

818,400.  Vehicle  Tire. — Robert  Wright.  Clerc- 
land,  Ohio.     Filed  July  31,   1905- 


Patents  Issued  April  lo,  1906. 

817,210.  Magnetic  Friction  Clutch. — Harry  A. 
Williams,    Akron,   Ohio.      Filed   May   26,    1905. 

817,258.  Motor  Driven  Vehicle. — Otto  G.  A. 
Littmann,  Charlottenburg,  Germany.  Filed  March 
I,    1904. 


Trade   Literature   Received. 

Standard  Protector  Company,  Peoria,  III.— 
Booklet  of  Standard  tire  protector. 

The  Auto  Garment  Company,  Cedar  Rapids,  la. 
— Circular  of  To-Go  Rain  and  Dust   Proof  Coat-v 

The  Auto  and  Power  Apoliance  Company,  Cleve- 
land. Ohio. — Circular  describing  the  "Auto  Power" 
muffler. 

Knox  Automobile  Company,  Springfield,  Ma»^ 
— Bulletin  No.  i,  Knox  Waterless  Commercial 
Cars,   Size   D  4. 

The  Hanson  &  Van  Winkle  Company,  219  Mar- 
ket Street,  Newark,  N.  J. — Circulars  of  the  Wither 
bee  storage  battery  igniter. 

Chicago  Battery  Company,  Michigan  avenue  and 
Fourteenth  Street,  Chicago,  111. — Catalogue  of 
Duro  dry  storage  batteries  and  electric  lamps. 

Consolidated  Equipment  Company,  Michigan 
.\venue  and  Fourteenth  Street.  Chicago,  HI. — Cir- 
cular of  the  Bell  compound  indicating  pump. 

The  Edward  E.  Cary  Company,  Inc..  59  Pw*' 
Place.  New  York. — Circulars  of  the  stamped  ^eel 
bodies  of  Jps.  Sankey  &  Sons,  Ltd.,  Bilston,  Enf 
land. 
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Model  K  Winton  C9si  have  been  in  uie  in  tU  parti  of  America  all  winter— in  lome 
places  lince  September,  ei^ht  months  ago. 

For  the  CUM  and  more  cari  of  this  model  which  we  have  already  delivered  the  average 
period  of  service  to  date  has  been  four  months. 

And  the  unanimous  testimony  of  the  purchasers  and  users  of  these  Model  K  cars  is  that 
the  market  does  not  offer  thrir  superiors. 

Here,  for  instance,  is  the  testimony  of  Mr.  James  O.  Heyworth.  general  contractor,  of 
Chicago,  who  has  used  his  car  more  than  five  months: 

"^  I  received  my  Model  K  Winton  on  November  20,  1905,  and  have  used  it  throughout 
the  winter  and  up  to  date.  It  has  not  yet  been  in  the  shop,  and  has  given  PERFECT 
SATISFACTION  during  its  use.  I  take  pleasure  in  recommending  it  to  any  person  contem- 
plating a  purchase." 

Just  Compare  the  $2,S00  Winton  Model  K  with  any  Car 
on  the  ma/rket  selling  at  $3^00  or  higher. 

Detailed  information  about  Model  K  and  automobiles  in  general  is  contained  in  "  The  Motor  Car  Dissected."    Free 
upon  request  if  you  mention  this  paper. 

Ihe    WINTON    MOTOR    CARRIAGE    CO. 

Uc«Med  under  Seldeo  Patent.  CLEVELAND,  OHIO,  U.  S.  A. 

Branch    Houses    in  New   Yorlc,  Pittsburg.   Philadelphia,  Boston,  Chicago   and  London.     Winton  Sales  Agencies 
is  all  fanfortant  places. 

Some  Model  K  features  are:    Tested  Materials;  Ground  Cylinders,  Pistons  and  Bearings;  Patented  Twin  Springs;  Flexible  Speed  Control; 
Pattnted  Auxiliary  Gasoline  Tank;    Velvety,  Non-Breakable  Transmission. 
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RBMBMBBR  t    Your  motor  truelc  runs  on  it«  tire^     WITHOUT   tire«  it 
l»  useless.      Roor  tires  ^vill  do^  //  you  don^t  care  for  expense. 

WHEN   YOU   WANT  THE    BEST 

t)iainond 

Wire  Mesh  Base 
Construction 

FOR   MOTOR  TRUCKS  AND   COMMERCIAL   CARS, 
IS  THE  BEST  THAT  MONEY  CAN  BUY. 

Tested  and  approved  by  expert  vehicle  manufacturers. 

Triumphant  over  every  requirement. 

Easily  applied  and  on  to  stay. 

Made  single  up  to  5-inch  ;  above  that  in  twin  types. 

Write  to-day  for  special  catalogue. 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio. 


NEW  YORK-^  Reade  St. 
BOSTON— 174  Columbas  Ave. 
PHILADELPHIA— 804-806  N.  Broad  St. 
BUFFALO-^16  Main  St. 


DETROIT— 168  Jefferson  Ave. 
ST.  LOUIS— 8986  OUve  St. 
CHICAGO— 1628-1531  Michigan  Ave. 
CLEVELAND— 1614  Euclid  Ave. 


SAN  FRANCISCO— 
DENVER— 818  Boston  Boildinf. 
MINNEAPOLIS-608  Second  Ave.  S. 
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When  your  plug  starts  missing    pull 
this  little  switch 


The  Duplex 
Attachme 


__  "4 

Fits  Any  Plugl 


No  Annoyance 
No  Delay 


Any    Plug    Made   to    Tire 
No   Matter   How  Foul 

Protects  it  from  rain  Price 

Write     for     circular  $2,50 

Duplex  Ignition  Co.,  {f/Jy^rr 

Demonstrated  at  our  office  or  on  your  car. 
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Vestal  Friction  Band 
Shock  Absorber 

cilknvs  .1  limited  movemeni  betwe<»n  the  spHags 
ritid  Ijody  of  the  c-ir  befortj  the  frictl<^:i1 
rc^tsUurc  i*  throws  into  actba,  Ihar^by 
pftrtnitfniit:  tVic  springs  lo  retain  their  flexiblt* 
r  vtl  \  ri^  c]  IK  I  ]  it !  e*5 ,  T  he  1  i  b  e  r  ^  1  amo  u  n  t  of  f  r  i  ctioa 
surf 41:/'  tHHj  mchefi)  en U rely  ovt'rcofli**3  lb* 
ru'cerssritii  tif  iriu|uent  acjjustnitfiit-  All  f>firt» 
pnsvirn;  dvb^t'Hvo  01  wt^arin^  out  within  one 
>*::i[    \\\\\    \w  n-"pl*iCiirl  frtio  of  charge  at  owr  l^ittory, 

f'i'Hh'^  For  *«!',-*  untf^^r  /t^OO  Mm*.  $4^ 

'"'   '^  >    Fur  rvo'H  Ot'ev    fjimp  fhs..   5^VI 

Full  descriptive  literature  mailed  on  request. 
United  States  Patents  allowed.     Foreign  Patents  pending. 

Vestal  Shock  Absorber  Company 

151 7  Baum  Street,  East  End,  Rttsbargh,  Pa. 
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Tire,  Lamp  and  Speedometer  Trials 
of  the  British  Automobile  Club. 

By  V.  H. 

As  mentioned  in  The  Horseless  Age 
of  March  21,  page  461,  these  trials  com- 
menced on  March  i,  and  elaborate  sets 
of  rules  were  drawn  up  for  the  purpose 
of  determining  the  properties  possessed 
by  each  device  submitted.  A  number  of 
scientific  men  and  others,  all  members  of 
the  British  Automobile  Club,  formed  the 
committee  of  judges  as  follows:  Hon. 
Arthur  Stanley,  M.  P.;  Earl  Russell, 
Prof.  Vernon  Boys,  Colonel  Holden,  R. 
A  ;  \V.  Worby  Beaumont,  Sir  Boverton 
Redwood,  D.  Sc;  Major  Lindsay  Lloyd 
(Royal  Engineers),  Mervyn  O'Gorman, 
Sir  David  Salomons,  J.  Lyons  Sampson, 
Dugald  Clerk,  A.  G.  New,R.  E.  Phillips, 
E.  H.  Cozens-Hardy.  As  in  all  other 
te<ts  made  by  the  club  the  vehicles  upon 
which  the  tires,  etc.,  were  fitted  were  un- 
der the  strictest  official  observation  for 
the  whole  of  the  month  up  to  March  31, 
when  the  tests  were  concluded.  The 
judges  held  possession  of  the  cars  for  a 
week  after  this  for  the  purpose  of  mak- 
ing photometric  measurements  as  to  the 
illuminating  power  of  the  lamps,  for  an 
examination  of  the  working  parts  of  the 
speedometers  and  their  accuracy,  and  for 
testing  the  resiliency  of  the  tires,  power 
absorbed,  etc.  The  entrants  of  the  tires 
had  to  provide  the  vehicles  to  which 
they  were  fitted  and  a  driver  and  me- 
chanic for  each  car.  Two  official  ob- 
servers rode  on  each  car,  one  for  the 
tires  and  the  other  for  the  lamps  and 
speedometers.  In  addition,  a  Dennis  20 
horse  power,  four  cylinder  car,  with 
worm  drive  to  the  live  axle,  was  also 
entered  for  a  4,000  mile  reliability  test, 
and  on  this  car  the  gentleman  who  ob- 
^^ened  the  tires  acted  in  the  same  capac- 
ity   in    f'.'spect    to    the    car    itself.      This 
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Vulcan  Electric  Speedmeter. 

Dennis  car  made  a  world's  record  ^for 
reliability,  covering  the  distance  without 
a  single  stop  for  any  mechanical  trouble 
or  for  an  adjustment  of  any  kind  what- 
ever. 

A  portion  of  the  garage  belonging  to 
the  Wolseley  Motor  Company  was 
placed  at  the  disposal  of  the  club,  and 
at  the  conclusion  of  each  day's  run  the 
cars  were  taken  straight  in  there  and 
placed  under  lock  and  key.  Prior  to  the 
start  each  morning  a  certain  time  was 
devoted  to  washing  down  and  filling 
tanks  with  gasoline  and  lubricating  oil, 
the  observers  being  in  attendance  and 
carefully  watching  that  nothing  was  tam- 
pered with.  At  each  luncheon  interval, 
at  the  halfway  point  of  the  day's  jour- 
ney, the  cars  were  placed  in  locked  gar- 
ages at  the  different  hotels,  and  to  make 
doubly  sure,  the  observers  carried  their 
own  chains  and  padlocks,  which  were 
attached  to  the  garage  doors.  These 
elaborate  precautions  were  taken  to  en- 
svire  that  the  trials  and  the  judges'  re- 
port should  be  absolutely  beyond  sus- 
picion. 


A  different  route  was  covered  on  each 
day  of  the  week,  and  there  were  no  runs 
on  Sundays.  The  routes  taken  were  as 
follows:  Northleach  and  back  on  the  Ox- 
ford road,  165 J^  miles;  Dunchurch  and 
back  on  the  Coventry  road,  16354  miles; 
Peterborough  and  back,  i66j4  miles; 
Sunrising  Hill  (one  of  the  steepest  hills 
in  England,  with  a  gradient  of  i  in  6, 
or  nearly  17  per  cent.)  and  back  on  the 
Banbury  road,  169  miles;  Marlborough 
and  back,  157^2  miles;  Stonehenge  and 
back  on  the  Exeter  road,  159  miles.  It 
had  been  intended  to  test  the  lamps  and 
speedometers  for  4,000  miles,  but  as 
only  three  vehicles  were  available,  owing 
to  the  paucity  of  tire  entries,  they  were 
only  sent  for  half  the  distance,  while  the 
tires  went  the  whole  of  the  long  journey. 

.    DETAILS  OF  SPEEDOMETERS. 

The  Vulcan  differs  consider.ibly  from 
any  other  in  that  the  action  (so  far  as 
the  transmitter  and  indicator  are  con- 
cerned) is  purely  electrical.  The  instru- 
ment consists  of  a  very  small  magneto 
generator,  which  is  attached  to  the  steer- 
ing horn  M  of  the  right  hand  front  wheel 
by  means  of  a  clamp  B,  and  has  a  small 
metal  pulley  on  the  end  of  the  armature 
shaft;  a  large  aluminum  pulley  A  is  fixed 
to  the  spokes  by  screws  on  the  inside  of 
the  wheel,  an  india  rubber  band  connect- 
ing the  driving  and  driven  pulleys.  The 
instrument  is  connected  to  the  indicator 
by  a  flexible  copper  cable  of  small  diam- 
eter. The  indicator  is  really  a  deadbeat 
hot  wire  volt  meter,  and  is  graduated  in 
miles  per  hour.  The  magneto  armature 
is  so  wound  as  to  give  a  small  current 
with  a  high  voltage,  the  voltage  being 
directly  proportional  to  the  speed  at 
which  the  instrument  is  driven,  conse- 
quently the  deflection  of  the  needle  is 
proportional  to  the  speed  of  the  road 
wheel.  The  hot  wire  principle  insures 
that  the  needle  moves  gradually  over  the 
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Elliott  Speedmeter. 

dial  without  the  semblance  of  a  jerk. 
Record  of  run:  The  carrying  bracket  was 
removed  from  the  car  in  the  garage  at 
the  end  of  the  first  day's  run  and  a 
stronger  one  substituted  before  starting 
the  next  morning.  The  instrument 
scored  full  reliability  marks  on  the  road 
for  2,000  miles. 

[This  instrument  is  manufactured  in 
France,  under  a  different  name,  and  has 
also  been  imported  into  this  country  by 
different  agents. — Ed.] 

The  Elliott  speedometer  relies  upon  a 
centrifugal  fan  geared  down  to  the  pointer 
to  indicate  the  speed.  The  flexible  con- 
necting shaft  is  driven  by  a  small  friction 
wheel  off  a  friction  disc  bolted  to  the  right 
hand  steering  wheel.    An  ordinary  type  of 
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trip  odometer  forms  part  of  and  is  fixed 
to  the  top  of  the  instrument.  The  Elliott 
secured  full  reliability  marks  for  2,000 
miles. 

The  Kirby  speedometer  is  a  new  instru- 
ment, yet  in  the  experimental  stages,  and 
no  details  of  its  construction  have  been 
made  public  It  ran  for  nearly  half  the 
period  without  loss  of  marks,  broke  the 
flexible  connecting  shaft,  losing  all  marks 
for  that  day,  and  completed  the  trial  with- 
out further  mishap. 

The  Staunton  speedometer  also  makes 
use  of  a  centrifugal  fan  for  its  speed  in- 
dicator, a  spur  ring  driving  an  inter-mesh- 
ing wheel  on  the  flexible  connecting  shaft 
A  distance  recorder  is  an  integral  part  of 
the  instrument,  the  total  mileage  being 
shown  on  four  circular  dials.  This  instru- 
ment also  had  the  flexible  connecting  shaft 
broken  near  the  end  of  the  trial,  and  lost 
two  whole  days  in  consequence. 

GRATZE   SPEEDOMETER. 

The  driving  gear  for  this  is  a  spur  ring 
screwed  to  the  front  road  wheel  and  mesh- 
ing with  a  smaller  spur  wheel,  to  which  is 
attached  the  flexible  enclosed  shaft.     The 


0^ 


Elliott  Speedmeter  Drive. 


Kirby  Speedmeter. 

principle  of  the  instrument  can  be  under- 
stood by  the  aid  of  the  two  accompanying 
illustrations,  showing  a  plan  of  the  internal 
mechanism  after  the  dial  has  been  removed, 
and  also  a  side  section  of  the  complete  in- 
strument. M  is  a  circular  permanent  mag- 
net capable  of  retaining  its  magnetism  for 
an  indefinite  period.  Within  the  circular 
gap  between  the  pole  pieces  of  the  magnet 
a  three  part  armature  A,  of  soft  iron,  is 
rotated  by  means  of  worm  gearing  W  from 
the  flexible  driving  shaft.  Concentric  with 
the  armature,  and  between  it  and  the  poles 
of  the  magnet,  is  a  copper  shield  C,  pivoted 
in  jeweled  bearings  at  either  side.  To  this 
shield  the  indicating  pointer  is  attached, 
which  is  normally  kept  in  a  zero  position 
by  means  of  a  coiled  hair  spring,  one  end 
of  the  spring  being  attached  to  the  base  of 
the  pointer  and  the  other  end  being  fixed  to 
the  bracket  in  which  the  armature  is  piv- 
oted. Movement  of  the  pointer  propor- 
tionately to  the  speed  of  the  road  wheel  is 
secured  by  the  utilization  of  the  fact  that 
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an  nmiaturc,  revolving  in  a  magnetic  field,' 
distoriiii  tlrat  Field  in  the  direction  of  rfO- 
tion,  and  to  a  dt?gree  proportional  to  ihe 
speed  at  whicli  the  armature  revolver; 
within  the  copper  shield  Foucault  cunenl* 
are  set  up  by  the  cutting  of  the  linei  of" 
force,  and  the  frhicld  is  pulled  over,  as  tk 
distortion  of  ihc  field  occnr>,  ;igainft  the 
pull  exerted  liy  the  coiled  spring,  Th^  de- 
flection Itein^  csr^ctiy  proportional  to  tijf 
speed  of  rot  at  ion,  an  equally  divided  ^alc 
is  used.  By  presi^ing^  a  button  P  at  the  k^- 
tom  o!  tlie  instrument,  the  pivoted  shaft  d 
the  armature  C  is  gripped  by  a  small  band 
brake  so  that  it  is  possible  to  obtam  a  pef- 
mauent  record  of  the  speed  at  any  momtnt 
The  pointer  is  ?vbsokitely  dead  beat  at  a/I 
spcerlsj  .'lucl  the  scale  is  made  in  two  siz^r 
the  Inrprcr  having:  a  range  up  to  100  milei 
per  hnur  and  the  smaller  up  to  60  A  dii« 
tance  udnnitter  nf  the  normnl  typ(?  \^xm>\ 


Staunton's  Speedmeter. 
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Staunton  Speedmeter  Drive. 

rt  of  the  instrument  and  is  driven  by  the 
mn  wheel  R.  A  peculiarity  of  this  in- 
iiment  is  that  it  can  be  driven  at  speeds 
{faer  than  it  is  capable  of  registering 
thout  affecting  its  accuracy  in  any  way. 
\t  Gratze  scored  full  number  of  marks 
r  the  2,ooo  miles  over  which  it  was  run. 

JONES  SPEEDOMETER. 

This  instrument  is  so  well  known  in 
merica  that  a  description  is  unnecessary. 
bis  also  performed  excellently,  scoring  the 
ghest  possible  number  of  marks  for  re- 
ibility  for  2,ocx>  miles. 

WARNER    SPEEDOMETER. 

This  is  another  instrument  made  in 
c  United  States  and  does  not  need  de- 
ilcd  description.  After  running  some  400 
iles,  five  minutes  (equal  to  five  marks) 
ere  lost  for  adjustment  of  the  driving 
?ar  at  the  road  wheel;  when  not  quite 
xo  miles  had  been  covered  the  flexible 
•iving  shaft  was  broken,  the  remainder 
■  that  day's  run  being  lost  and  a  new 
»aft  being  fitted  in  the  garage  the  same 
ening  under  official  observation.  The 
mainder  of  the  distance  of  2,000  miles 
as  covered  without  further  mishap. 

COWEY  SPEED  INDICATOR. 

This  is  driven  by  a  bevel  ring  screwed 
>  ihc  spokes  of  the  right  hand  road  wheel, 


meshing  with  a  smaller  bevel  pinion  cou- 
pled up  to  a  flexible  shaft.  To  allow 
for  the  full  "lock"  of  the  steering  wheels 
one  telescopic  and  two  universal  joints 
are  employed,  which  allow  of  the  full 
angle  of  movement.  The  indicator  is 
composed  of  three  principal  parts,  viz., 
a  heavy  balance  wheel,  a  coiled  spring 
around  the  shaft  carrying  the  wheel,  and 
a  ratchet  propeller.  The  spring  is  con- 
nected to  the  balance  wheel  so  as  to 
pull  it  constantly  to  zero,  while  the  pro- 
pelling device  on  the  end  of  the  flexible 
driving  shaft  gives  a  series  of  intermit- 
tent impulses  to  the  balance  wheel,  which 
tend  to  pull  it  in  the  opposite  direction. 
The  faster  the  car  travels  the  more  nu- 
merous will  be  the  impulses  given  to  the 
balance  wheel  by  the  ratchet  -propeller, 
and  the  spring  having  more  work  to  do 
in  overcoming  the  effect  of  these  im- 
pulses will  be  deflected  and  allow  the  bal- 
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CowEY  Speedmeter, 

ance  wheel  to  be  angularly  displaced  to 
a  greater  or  lesser  extent.  The  balance 
wheel  operates  the  indicating  pointer. 
The  instrument  is  of  the  dead-beat  type. 
The  flexible  driving  shaft  of  the  Cowey 
broke  after  running  for  some  700  miles 
and  the  remainder  of  that  day's  trip  was 
lost;  a  new  shaft  was  fitted  at  the  gar- 
age under  observation  the  same  evening, 
and  the  remainder  of  the  journey  was 
completed  without  any  further  loss  of 
marks.  A  distance 
recorder  forms  a  part 
of  this  instrument. 


COWEY       recording 
speed    INDICATOR. 

This  was  one  of  the 
most  interesting  of 
the  devices  submitted 
for  trial,  as  it  gives 
an  absolute  record  of 
the  various  rates  of 
speed  at  which  the 
car  has  been  travel- 
ing at  every  point 
during  the  whole  of 
the  preceding  quar- 
ter  of   a   mile.     The 


Cowey  Speedmeter  Dri\t. 

speedometer  hand  or  pointer  works 
around  nearly  the  whole  circumference 
of  the  dial,  and  by  exactly  the  same 
means  as  in  the  other  Cowey  indicator 
described  above.  Within  the  mileage  in- 
dicating circle  is  a  smaller  ring,  painted 
a  dead  black  and  with  thirty  slots  cut 
therein,  each  slot  being  shaped  to  a  pecu- 
liar curve  at  not  quite  a  true  tangent  to 
the  centre  of  the  indicator;  inside  each 
slot  a  small  white  pointer  can  move  from 
end  to  end.  Reference  to  the  illustra- 
tion will  make  the  position  of  the  slots 
and  pointers  quite  clear,  and  will  show 
that  the  blackened  portion  does  not  ex- 
tend right  around  the  dial.  At  what 
might  be  termed  the  bases  of  the  black 
circle  small  divisions  are  marked,  these 
being  graduated  from  5  to  50  miles. 
Within  the  space  surrounded  by  the 
blackened  portion  of  the  dial  is  a  third 
ring,  with  divisions  marked  equally  in 
yards,  from  50  up  to  750  yards.  What 
happens  can  now  be  described.  After 
the  first  50  yards  have  been  covered  by  the 
car  the  white  pointer  in  the  bottom  left 
hand  slot  moves  out  from  the  centre  to- 
ward the  circumference  of  the  black  dial. 


Cowey  Recording  Speed  Indu  ator. 
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the  distance  it  moves  in  the  slot  being 
dependent  upon  the  speed  at  which  the 
car  is  traveling,  (The  mileage  base 
marks  extend  concentrically  around  the 
black  dial,  but  these  cannot  be  traced  in 
the  illustration.)  The  first  pointer  re- 
mains fixed  until  another  50  yards  have 
been  covered,  and  the  100  yards  pointer 
then  flies  out  in  its  slot.  If  the  car  is 
then  traveling  at  a  speed  of  25  miles  per 
hour  the  ;oo  yard  pointer  reaches  the 
midway  point  in  its  own  slot.  From  this 
point  onward  each  pointer  remains  until 
the  450  mark,  or  a  corresponding  distance 
equal  to  a  quarter  of  a  mile,  has  been 
covered,  when  the  50  yard  pointer  goes 
back  to  zero  in  its  slot.  The  pointers 
are  thus  constantly  following  each  other 
up,  and  as  a  total  distance  of  800  yards 
is  indicated  on  the  inner  white  dial,  near- 
ly half  the  pointers  must  therefore  re- 
main at  rest  for  every  quarter  of  a  mile. 
This  result  is  exactly  shown  in  the  illus- 
tration; up  to  75  yards  the  pointers  are 
at  zero,  from  there  to  200  yards  the  pace 
has  been  20  miles  per  hour,  and  has  then 
dropped  to  5  miles  at  275  yards;  it  has 
again  gone  up  to  20  miles  at  300  yards 
and  has  remained  there  to  the  550  yard 
mark,  the  remainder  of  the  pointers  keep- 
ing to  zero  until  they  are  required  in 
their  turn.  This  instrument  scored  full 
marks  for  2,000  miles. 

VULCAN    ODOMETER. 

So  far  as  the  recording  mechanism  *  of 
this  instrument  is  concerned,  it  does  not 
differ  from  the  Veeder  and  similar  types, 
where  a  star  wheel  is  fixed  to  the  instru- 
ment   and    forced    forward   once    in   every 


THE  HORSCLEM  AOE 

Vulcan  Odometer. 


revolution  by  a,  striker  attached  to  the  road 
wheel ;  but  the  star  wheel  is  removed  and 
the  first  actuating  spur  wheel  is  driven 
directly  from  the  front  wheel  axle.  A  hole 
is  drilled  in  the  hub  cap  and  an  adapter, 
with  female  thread,  is  soldered  thereto  into 
which  the  odometer  is  screwed  and  locked 
in  position  by  a  clip ;  the  spindle  of  the  spur 
wheel  shaft  extends  into  the  hub  for  a 
short  distance,  the  end  being  drilled  out  to 
take  a  light  spiral  spring,  while  the  other 
end  of  the  spring  has  a  circular  plate  at- 
tached with  serrations  which  are  of  suffi- 
cient depth  to  grip  against  the  end  of  the 
road  wheel  axle.  The  instrument  has  two 
sets  of  figures,  the  upper  horizontal  line  giv- 
ing readings  by  one-tenth  of  a  mile  up  to 
10,000;  the  lower  set  consists  of  five  dials. 
each  showing  only  one  I'lgure  at  a  time,  and 
these  by  means  of  a  button  can  be  set  for 
use  as  a  daily  trip  record.    The  size  of  the 


Vulcan  Odometer  Dial. 

instrument  is  4  inches  diameter  by  2  inches 
thick,  and  the  weight  is  iJ4  pounds.  Full 
marks  for  reliability  were  recorded  through- 
out the  trials. 

polkey  kerosene  head  lamp. 
The  special  feature  of  this  lamp  is 
the  employment  of  a  circular  wick  sur- 
rounded by  a  long  glass  chimney  of  a 
similar  pattern  to  those  used  on  ordinary 
household  lamps.  The  chimney  is  cush- 
ioned at  its  base  on  a  cork  bed,  and  a 
spring  ring  encircles  it  near  the  top,  the 
ring  being  supported  by  four  arms  from 
the  interior  of  the  long  metal  cowl.  The 
cowl  is  divided  into  three  concentric 
chambers  to  secure  ample  ventilation,  and 
yet  to  prevent  any  down  draught  even  in 
a  gale  of  wind.  The  reflector  is  semi- 
parabolic,  and  to  the  rear  of  it,  but  with- 
in the  lamp  casing,  two  spare  chimneys 
are  carried,  each  in  its  own  vertical  felt 
lined  chamber.  (One  of  these  chimney 
chambers  can  be  observed  in  the  illustra- 
tion, just  to  rear  of  the  left  ball,  handle  sup- 
port.) The  makers  of  this  lamp  guaran- 
tee every  one  they  sell  to  give  570  can- 
dle power  under  the  form  of  pentane 
test  used  to  determine  the  candle  power 
of  coal  gas  burners.  The  regulations 
originally  issued  for  these  lamp  trials 
stated  that  the  distance  was  to  be  4,000 
miles,  and  entries  and  fees  were  accept- 
ed from  the  five  firms  who  participated 


PoLKEV    Lamp    with    Rki-lectok   ic»    Snow 
I.KiiiT  TO  OnsKkviK  IN   Dayti.mi:. 


in  accordance  therewith.  Without  con 
suiting  the  entrants  the  committee  a 
first  cut  the  distance  by  half,  and  whc 
the  Polkey  Company  raised  a  pre 
test  that  their  money  was  paid  fo 
a  full  trial,  the  committee  climbed  dowx 
Then  another  difficulty  arose,  because  th 
lamps  were  Only  supposed  to  be  lit  a 
dusk,  which  would  have  reduced  the  tc 
tal  time  the  lamps  were  Jn  use  to  les 
than  1,000  miles,  and  a  concession  wa 
made  to  this  firm  for  .the  lamp  to  b 
lighted  each  morning  when  the  car  lei 
the  garage  and  to  be  kept  alight  for  th 
whole  of  each  day's  run.  Hence  the  fii 
ting  of  the  peculiar  shaped  backwar 
reflector,  which  enabled  the  observer  t 
watch  the  flame  in  daylight.  Lam 
makers  had  to  supply  their  own  brackd 
to  carry  the  lamps,  but  for  some  reaso 
or  other  the  one  sent  with  the  Polkc 
lamp  was  not  used,  the  club  substitutin 
another.  On  two  days  in  the  first  wee 
this  lamp  jolted  out,  and  the  same  thinj 
happening  once  again  at  the  commenccrnet 
of  the  second  week,  the  makers  widi 
drew  it  from  further  competition.  The 
stated  that  a  quite  unsuitable  bracke 
had  been  used  to  support  the  lamp,  and 
further,  that  the  lamp  had  been  sub 
jected  to  unfair  usage  by  the  driver  0 
the  car  to  which  it  was  attached.  Ther 
seems  to  be  some  foundation  for  thes 
statements,  as  these  lamps  are  beinj 
largely  used  by  automobilists,  mainly  01 
recommendations,  little  or  no  advcrtis 
ing  having  been  done  to  push  said 
Litigation  is  likely  between  the  Aiita 
mobile  Club  and  the   Polkey   Company 

WORKSHOP  acetylene   HEAD    LAMPS. 

These  are  constructed  to  work  fron 
a  separate  generator,  the  latter  being  J 
long  vertical  cylinder,  similar  in  shape  tt 
the  compressed  gas  bottles  used  for  linn 
light  purposes.  The  generator  work 
on  the  drip  principle,  with  a  rubber  ex 
pansion  bag  placed  in  the  line  of  pipinj 
between  generator  and  lamp.  The  laraj^ 
have  concave,  plain  front  glasses,  wit! 
central  bullseye  lenses  supported  by  ihre 
spider  arms  from  the  circumference  0 
the  reflecting  bell  or  dome.  They  roe 
with  many  mishaps.  In  the  first  wed 
the  off  side  lamp  went  out  several  time 
through  the  supply  pipe  bccomini 
choked,  and  the  same  trouble  occurrci 
to  the  near  side  lamp  on  one  day.  Tbi 
second  week  saw  a  repetition  of  th< 
troubles.  During  the  third  week  thingi 
became  still  worse.  Here  is  the  week'^ 
record:  March  19,  near  side  went  out 
holder  being  loose;  20th,  near  side  lainf 
removed  to  repair  loose  burner;  2i>t 
off  side  lamp  relit  twice,  owing  to  u; 
closing  from  vibration;  22d,  off  side  laiq 
went  out  and  could  not  be  relit;  23d 
both  lamps  burned  badly  through  fault; 
charging  of  generator;  24th,  near  sid 
bracket  broke,  lamp  fell  off,  glass  brok 
en,  otherwise  undamaged;  same  day,  of 
side  lamp  went  out  and  could  not  be  r^ 
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Safety  Mirror  Telltale. 

lit.  They  burned  better  in  the  last  week, 
but  the  mishaps  in  the  first  few  days 
quite  removed  any  possibilitiy  of  an 
award. 

RYTA  REFLECTING  TAIL  LAMP. 

This  burns  kerosene,  the  special  fea- 
ture of  its  construction  lying  in  the  use 
of  a  mirror  attached  to  the  lamp  and  at 
such  an  angle  as  to  reflect  a  beam  of 
light  along  the  side  of  the  car  to  an- 
other mirror  on  the  dashboard;  both 
mirrors  can  be  adjusted  to  the  proper 
angles  by  suitable  clamps.  British  auto-, 
mobile  laws  require  rear  number  plates 
to  be  illuminated  at  night,  and  also  a  red 
light  to  be  shown  to  the  rear  of  the  car. 
Failure  of  the  lamp  to  bum  is  usually  vis- 
ited by  the  infliction  of  a  fine  of  $25. 
The  Ryta  mirror  system  is  designed  to 
act  as  a  telltale  to  the  driver.  This  lamp 
failed  to  burn  on  five  nights,  two  of 
these  failures  being  due  to  gross  care- 
lessness in  not  fitting  new  wicks. 

METALLIC  MIRRORS  TAIL  LAMP. 

In  this  device  the  numbers  are  painted 
on  glass,  the  lamp  being  contamed  at  the 
end  of  an  oblong  box  by  which  the  num- 
ber plate  is  supported,  and  the  light  be- 
ing reflected  along  the  interior  by  high- 
ly polished  nickeled  plates,  hence  the 
name.  During  the  first  week  the  lamp 
went  out  three  times,  owing  to  insuffi- 
cient ventilation,  and  jolted  out  on  two 
other  occasions. 

WORKSHOP   KEROSENE  TAIL  LAMP. 

This  is   of  ordinary  construction  and 


Collier  Tire. 


met  with  no  better  luck  than  the  head 
lamps  of  the  same  makers.  After  the 
third  week,  although  no  qfiicial  notifica- 
tion was  issued  as  to  this  being  done,  it 
was  apparently  withdrawn  from  the  com- 
petition. 

the  .tire  SECTION. 

The  trials  were  originally  intended  for 
tires  only,  but  the  prohibitive  sums  charged 
for  entry  fees,  in  combination  with  the  fact 
that  the  trade  was  far  too  busy  to  waste 
time  and  money  in  the  spring  season,  re- 
sulted in  only  three  sets  of  tires  being 
entered,  all  by  one  firm,  the  Collier  Tyre 
Company.  One  set  of  these  had  beaded  or 
clincher  edges  held  on  to  the  rim  solely 
by  inflation.  These  tires  were  a  new  in- 
troduction by  this  company,  and  of 
much  lighter  construction  than  any  they 
had  before  marketed.  The  diameter  was 
815  m.  m.  by  a  cross  section  of  105  m.  m. 
and  the  tires  were  fitted  to  a  20  horse  power 
Rolls-Royce  car.  During  the  first  week  one 
cover  had  to  be  replaced  in  the  motor 
house,  a  bad  cut  from  broken  glass  on  the 
road  having  penetrated  sufficiently  to  loosen 
the  rubber  from  the  fabric ;  three  punctures 
were  later  sustained  by  one  or  the  other 
of  the  four  covers,  leaving  twenty-three 
days  as  non-stop  runs,  free  from  loss  of 
marks,  out  of  twenty-seven  days'  trial. 

COLLIER  TIRES  REGULAR  PATTERN. 

The  two  sets  fitted  on  a  28  horse  power 
English  Daimler  car  and  a  28  horse  power 
Dennis  car  were  exactly  alike  in  construc- 
tion, there  being  only  a  slight  diflFerence 
in  diameter  and  cross  section.  The  cover 
is  held  mechanically  to  the  rim,  a  large 
number  of  canvas  layers  being  emebdded 
in  the  walls  and  the  tread  having  about 
double  the  thickness  of  rubber  found  in 
other  tires.  The  thickness  of  construction 
makes  it  nearly  puncture  proof,  but  at  the 
expense  of  some  loss  of  resiliency.  In  the 
shoe  or  bead  of  the  cover,  a  hole  is  mould- 
ed, concentric  with  the  run  of  the  rim. 
That  part  of  the  shoe  bedding  on  the  rim 
has  holes  cut  at  intervals  meeting  the  con- 
centric hole  and  coinciding  with  holes 
drilled  through  the  steel  rim  and  wooden 
felloe.  Through  the  concentric  holes  a 
coiled  wire  is  passed,  and  up  through  each 
hole  in  the  shoe  a  bolt  with  eye,  the  eye 
resting  in  the  shoe,  with  the  threaded  end 
of  the  bolt  pointing  downwards.  A  hoop 
of  stout  wire  is  cut  through  at  one  place, 
and  on  one  end  of  the  wire  an  eye  bolt  is 
fixed,  the  other  or  free  end  of  the  wire  ring 
being  pushed  into  the  tire  shoe  and  through 
each  eye  bolt  in  succession,  until  it  meets 
the  fixed  bolt  on  the  ring.  This  latter  end 
is  then  forced  into  the  shoe,  into  a  recess 
made  to  receive  it.  Both  beads  of  the  shoe 
are  treated  in  the  same  manner,  leaving 
about  twelve  bolts  projecting  through  the 
shoe  on  either  side.  The  wire  ring  prac- 
tically "floats"  in  the  shoe  and  there  is 
little  difficulty  in  detaching  or  replacing  the 
cover,  despite  its  thickness,  by  two  ordinary 
tire  levers.  The  eye  bolts  almost  auto- 
matically find  their  way  through  the  rim 
and  are  held  in  position  by  brass  nipples, 


similar  to  but  of  course  on  a  larger  scale 
than  those  used  for  bicycle  spokes. 

The  tires  fitted  to  the  Daimler  car  had 
no  troubles  on  twenty-two  days;  one  cover 
burst  at  the  end  of  the  third  week,  forty 
minutes  being  occupied  in  fitting  a  new 
cover  and  new  inner  tube  on  the  road.  The 
tires  on  the  Rolls-Royce  car  also  scored 
full  marks  for  reliability  on  twenty- two 
days,  punctures  causing  loss  of  marks  on 
the  other  five.  Just  as  these  notes  were 
being  posted  from  London  the  following 
telegram  was  sent  to  the  Collier  Tyre  Com- 
pany by  the  secretary  of  the  Automobile 
Club:  "The  judges  have  decided  that  the 
club's  gold  medal  should  be  awarded  to 
the  Collier  Tyre  Company,  Ltd.,  for  the 
tires  entered  by  them."  Although  no  offi- 
cial notification  to  this  eflFect  has  been  is- 
sued to  the  press,  it  may  be  accepted  as 
correct. 

DENNIS  20  HORSE  POWER  FOUR  CYUNDER  CAR. 

This  vehicle  carried  the  34  inch  Collier 
tire  and  was  entered  for  a  4,000  miles  trial 
under  official  observation,  the  same  precau- 
tions being  adopted  to  secure  rigid  observ- 
ance of  the  rules  as  were  used  in  respect 
to  the  lamps,  speedometers,  etc.  The  manu- 
facturers are  Dennis  Brothers,  of  Guildford, 
Surrey.  The  special  feature  of  the  car  is 
thi  use  of  a  worm  drive  from  the  propeller 
shaft  to  the  live  axle.  The  firm  have  a 
patent  on  the  partial  la  r  method  used,  which 
they  have  successfully  exploited  on  pleasure 
vehicles  for  the  past  three  years  and  on 
vans  and  omnibuses  for  the  past  twelve 
months.  On  the  very  first  day  of  the  trials 
real  hard  luck  was  experienced,  dirt  getting 
into  the  gasoline  tank  while  it  was  being 
filled,  and  completely  choking  the  car- 
buretor supply  pipe  at  85  miles.  This  only 
took  1 5^  minutes  to  remedy,  and  thereafter, 
for  the  remainder  of  the  4,000  miles,  the 
car  had  an  absolutely  unblemished  record 
of  nonstop  runs.  Permission  was  granted 
by  the  judges  to  make  up  the  lost  85  miles, 
the  car  actually  running  4,0925^  miles,  and 
thus  obtaining  a  world's  record,  for  a  re- 
liability trial  of  4,000  miles  under  observa- 
tion. It  must  be  understood  that  this  trial 
and  similar  trials  of  the  Automobile  Club 
are  carried  out  under  conditions  which 
would  apply  to  regular  touring,  viz.,  the  car 
is  .properly  washed  down  each  night  or 
morning,  one  hour  is  allowed  for  luncheon 
at  midday  and  a  few  minutes  for  tea,  the 
engine  being  stopped  during  these  periods. 

The  publication  of  these  notes  has  been 
held  back  until  receipt  of  the  judges'  re- 
ports and  awards,  but  although  the  trials 
ended  on  March  31,  no  decision  had  been 
announced  up  to  April  20,  save  the  notifi- 
cation respecting  medal  for  tires  mentioned 
above. 


The  A.  C.  G.  B.  and  I.  contest  com- 
mittee at  its  meeting  on  March  20  decided 
not  to  hold  a  race  for  big  cars  this  year, 
but  to  organize,  in  addition  to  the  tourist 
trophy  race,  a  similar  race  for  steam  cars, 
provided  at  least  six  cars  by  at  least  three 
different  makers  are  entered. 
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[Suitable  contributions  to  this  department, 
accompanied  by  sketches,  are  soUclted  and  will 
be  well  paid  for.] 

Derangements  in  Gasoline  Tanks, 
Piping  and  Carburetors. 

By  Frank  X.  Hanchett. 

During  an  experience  extending  over  a 
number  of  years  and  dealing  with  motors 
of  various  kinds,  the  writer  has  had  to  de- 
plore among  other  things  the  paucity  of  in- 
formation in  books  of  instruction  pertaining 
to  gasoline  engine  practice,  on  the  small 
details  of  operation  and  maintenance  which 
go  so  far  to  spell  success  or  failure  for  the 
operator. 

The  trouble  seems  to  lie  in  the  fact  that 
men  who  are  competent  to  write  on  the 
subject  confine  themselves  solely  to  tech- 
nical and  theoretical  points,  which,  while 
they  may  be  very  p3rtinent  in  their  way,  do 
not  in  the  least  appeal  to  the  man  who  is 
stuck  out  on  a  country  road  and  doesn't 
know  what  is  the  matter,  or  if  he  does 
know  the  trouble,  cannot,  through  lack  of 
experience  or  knowledge,  figure  out  an 
emergency  method  of  repair. 

A  case  in  point  is  that  of  a  man  who 
waited  two  hours  by  the  roadside  for  some 
one  to  come  along  from  whom  he  could 
buy  a  spark  plug  because  he  had  lost  the 
binding  nut  from  one  and  could  not  devise 
any  method  whereby  he  could  fasten  the 
wire  to  the  stem.  When  he  related  his  ex- 
perience to  me  I  asked  him  if  he  did  not 
have  a  nut  from  off  a  dry  cell ;  he  replied 
that  he  did,  but  that  it  was  too  big  for  the 
plug  stem,  and  when  I  told  him  that  a  rap 
with  a  hammer  would  have  flattened  the  nut 
sufficiently  to  make  it  grasp  the  thread  on 
two  sides,  and  thus  pull  down  comparative- 
ly tight  on  the  wire,  he  looked  at  me  in 
surprise,  and  then  called  himself  several 
kinds  of  fool. 

A  man  with  a  knowledge  of  these  little 
expedients  will  go  long  distances  with  no 
tools  except  a  screwdriver,  monkey  wrench 
and  a  pair  of  plyers,  where  the  man  with 
a  box  full  of  tools  and  no  ability  to  use 
them  will  in  nine  cases  out  of  ten  hang  up 
every  few  miles. 

In  the  hope  that  it  may  benefit  some  of 
this  non-mechanical  class,  I  would  like  to 
offer  a  few  hints  as  to  how  trouble  may  be 
avoided  whenever  possible  and  how  to  meet 
it  if  it  does  come. 

Nothing  is  too  small  or  unimportant  to 
be  considered  in  the  running  of  an  auto- 
mobile. For  instance,  the  gasoline  tank, 
though  it  is  simply  a  metal  box,  quite  fre- 
quently does  its  share  towards  making 
trouble,  especially  the  tank  with  the  grav- 
ity style  of  feed.  On  more  than  one  occa- 
sion a  weak  engine  has  been  made  strong 
by  simply  opening  up  the  vent  hole  in  the 
tank  filling  plug  or  drilling  one  where  none 
was  provided,  as  with  no  vent  the  gaso- 


line is  held  up  by  the  formation  of  a  par- 
tial vacuum  above  it,  and  will  not  flow  to 
the  carburetor,  freely  enough  to  make  all 
the  gas  needed.  Another  point  in  the  grav- 
ity system  is  the  liability  of  stalling  on  a 
steep  hill  when  the  gasoline  becomes  low 
in  the  tank,  on  account  of  the  lack  of  fall 
from  the  tank  to  the  carburetor,  but  the 
wily  driver  overcomes  this  by  simply  back- 
ing his  car  up  the  hill,  thus  putting  the  tank 
at  a  higher  level  than  the  carburetor  and 
giving  the  gasoline  the  needed  fall. 

A  very  hard  thing  to  discover  sometimes 
is  the  cause  of  a  loss  of  pressure  in  the 
force  feed  style  of  gasoline  delivery,  when 
it  arises  from  a  number  of  small  leaks  in 
the  tank  seams  or  air  pipes,  and  where  none 
of  the  leaks  are  large  enough  to  locate  by 
sound  or  feeling.  In  such  a  case  as  this,  if 
the  pipes,  seams,  etc.,  are  painted  with  soap 
suds  the  leaks  will  disclose  themselves  by 
forming  bubbles  wherever  there  is  an  es- 
cape of  air.  Occasional  washing  out  of 
the  tank  will  assist  in  keeping  the  carbu- 
retor in  good  working  order  by  removing 
the  small  particles  of  scale  and  dirt  which 
accumulate  and  preventing  them  from  get- 
ting down  between  the  carburetor  float 
valve  and  its  seat.  The  location  of  strain- 
ers, if  any,  in  the  gasoline  pipes,  should  be 
ascertained  by  the  operator  and  a  frequent 
examination  cf  the  same  made,  as  their 
clogging  will  seriously  interfere  with  the 
efficiency  of  the  flow. 

If  a  stoppage  be  located  in  the  gasoline 
pipe,  and  no  means  be  at  hand  to  take  the 
pipe  down,  the  trouble  may  frequently  be 
eliminated  by  forcing  air  through  it  with 
the  tire  pump  until  the  air  can  be  heard 
bubbling  through  the  gasoline  in  the  tank. 
Simply  holding  the  end  of  the  air  hose 
against  the  delivery  pipe  makes  a  tight 
enough  joint  for  this  purpose.  When  this 
is  done  it  is  advisable  to  allow  sufficient 
gasoline  to  escape  from  the  pipe  to  thor- 
oughly flush  out  the  dirt  which  has  been 
loosened  up. 

In  handling  cork  floats  from  such  carbu- 
retors as  the  Holley  and  Schebler,  be  care- 
ful and  do  not  drop  them,  as  the  cork  is 
coated  with  a  preparation  to  prevent  it  ab- 
sorbing gasoline  and  any  break  or  cracking 
of  this  coating  will  allow  the  gasoline  to 
enter  and  permeate  the  cork,  making  it 
heavy  and  throwing  the  carburetor  out  of 
adjustment.  In  that  type  of  carburetor 
where  the  spraying  nozzle  is  placed  in  a 
mixing  chamber  which  is  entirely  separate 
from  the  chamber  containing  the  float,  there 
will  generally  be  two  or  more  small  holes 
found  in  the  bottom  of  this  mixing  cham- 
ber, placed  there  for  the  purpose  of  allow- 
ing any  accumulation  of  gasoline  which 
might  come  from  a  leaking  float  valve,  to 
drain  away.  These  drain  holes  must  be 
kept  open;  otherwise,  should  the  carbu- 
retor flood  badly  while  standing  the  gaso- 
line will  find  its  way  into  the  cylinder  and 
crank  case  in  fluid  form,  destroying  all 
lubricant  with  which  it  comes  in  contact 
and  laying  the  foundation  for  an  accidental 
explosion. 


A  coiled  spring,  such  as  that  which  holdj 
the  air  valve  of  a  carburetor  to  its  seal 
sometimes  breaks,  and  a  good  temporar] 
repair  for  this  or  similar  broken  spring 
is  to  insert  a  washer  of  suitable  size  I* 
tween  the  broken  parts,  which  will  prcvcti 
the  coils  of  the  spring  from  twisting  iiit< 
each  other,  thus  losing  their  length  aa^ 
tension. 

Where  a  carburetor  failure  occurj 
through  the  non-production  of  gas»  though 
the  float  chamber  floods — ^and  this  can  U 
told  by  cranking  the  engine  over  an^ 
smelling  at  the  cylinder  cock  when  th< 
compression  stroke  is  on,  the  absence  d 
any  gasoline  smell  denoting  the  conditio^ 
described — the  fault  will  be  found  in  tlw 
spraying  nozzle  itself,  either  from  tt» 
needle  valve  which  controls  the  flow  oi 
gasoline  through  the  nozzle  being  closed 
or  through  the  nozzle  stopping  up  witj 
dirt.  This  can  be  either  blown  out  witi 
the  tire  pump  or  cleared  out  by  inserting 
a  wire  after  removing  the  valve.  Q« 
must  be  used  in  keeping  all  joints  of  \hi 
gas  pipe  between  the  carburetor  and  engine 
cylinder  tight.  Mysterious  cases  of  engioef 
missing  fire  can  frequently  be  traced  to 
leaks  in  this  pipe,  the  vibration  of  the  ma- 
chine causing  the  leaking  joints  to  open 
up,  at  times  to  such  a  degree  that  enougfa 
air  will  be  drawn  through  them  to  dilute 
the  gas  until  it  loses  its  ability  to  explode 

Soldered  joints  are  especially  liable  to 
this  trouble,  and  with  them  it  will  some- 
time be  found  necessary  to  take  the  pipe 
down  to  locate  the  trouble,  as  with  the  en- 
gine standing  still  and  the  pipe  bolted  in 
place  the  looseness  will  not  show.  These 
are  a  few  of  the  things  that  have  fallen 
under  my  observation  and  only  pertain  to 
one  or  two  parts  of  the  machine  and  these, 
in  my  estimation,  are  the  simpler  parts  and 
least  liable  to  make  trouble. 


Ceylon  Rubber  Exhibition. 

A  rubber  exhibition  is  to  be  held  at  Pcra- 
deniya  from  September  13  to  27,  under  au- 
thority of  the  Ceylon  Government  In  a 
circular  letter  the  Director  of  the  Royal 
Botanic  Gardens  draws  attention  to  the  rub- 
ber plantations  of  Ceylon  and  the  Feder- 
ated Malay  States,  where  rubber  equal,  if 
not  superior,  to  the  Para  rubber  of  Brazil 
is  now  being  cultivated.  The  exports  arc 
still  inconsiderable,  but  they  are  doubling 
every  year,  and  it  is  anticipated  that  in 
about  seven  years*  time  they  will  reach 
about  ten  or  fifteen  million  pounds  weight, 
and  that  in  fifteen  years'  time  they  will 
exceed  the  exports  from  Brazil.  It  is 
claimed  for  the  plantation  product  that  it 
possesses  great  advantages  over  wild  rub- 
ber, which  it  will  ultimately  displace,  'the 
exhibition  is  being  held  with  a  special 
view  to  evolving  ideas  and  machinery 
which  may  be  of  assistance  in  the  manu- 
facture of  rubber. 


The  value  of  the  automobiles  exported 
from  France  during  January  was  $2A|6,- 
000. 
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Need  of  Testing  Laboratories* 

The  quality  of  an  automobile  is  prin- 
cipally dependent  upon  the  character  of  the 
materials  which  enter  into  it,  and  upon  the 
strength  and  efficiency  as  mechanisms  of  its 
various  elements.  It  requires  properly  ar- 
ranged and  carefully  conducted  tests  to  de- 
termine the  sufficiency  of  the  materials  used, 
the  manner  in  which  the  various  parts  of 
the  car  are  performing  their  respective 
functions  and  the  strength  which  can  rea- 
sonably be  imputed  to  them. 

Almost  every  automobile  manufacturer 
operates  what  is  known  as  a  testing  depart- 
ment, principally  devoted  to  the  determi- 
nation of  engine  performance  and  not  a 
testing  laboratory  in  any  broad  sense  of  the 
term.  The  equipment  of  a  department 
capable  of  handling  the  many  automobile 
problems  to  which  tests  may  be  profitably 
applied  is  necessarily  a  very  expensive  mat- 
ter, not  only  in  point  of  instrumental  ar- 
rangements but  as  regards  personnel,  and 
not  many  motor  car  concerns  would  feel 
justified  in  installing  such  a  plant.  Fac- 
tories are  engrossed  in  mere  commercial 
production,  and  little  time  and  meagre  fa- 
cilities are  at  hand  for  the  tests  which  their 
engineers  would  much  like  to  have  made. 

The  engines,  change  speed  gears,  drive 
mechanisms  and  other  important  car  ele- 
ments manufactured  are  in  general  tested 
only  rather  crudely,  large  dependence  being 
placed  upon  the  performance  of  the  car,  as 
a  whole,  upon  the  road  to  determine 
whether  the  particular  design  and  arrange- 
ment shall  be  approved  or  disapproved.  It 
is,  however,  only  by  the  careful  testing, 
from  the  standpoints  of  strength,  dura- 
bility and  mechanical  efficiency,  of  each  ele- 
ment of  the  power  plant,  that  defects  can 
be  surely  and  promptly  located  and  im- 
provements indicated.  Such  a  careful  and 
systematic  scheme  of  testing  is  hardly  to 
be  realized  at  an  ordinary  automobile  plant, 
owing  to  the  urgent  press  of  production 
and  lack  of  equipment. 


Furthermore,  now  that  manufacturers  are 
so  largely  buying  of  outside  producers,  and 
have  to  select  each  purchased  part  from 
among  the  varied  assortment  which  the 
market  affords,  tests  of  a  competitive  na- 
ture are  almost  imperatively  demanded. 
It  becomes  a  serious  problem  for  each 
manufacturer  to  determine  which  spark 
coil,  which  carburetor,  or  which  radiator, 
for  instance,  is  best  adapted  to  his  purpose. 
By  no  means  all  factories  are  equipped  for 
settling  these  questions  in  a  thorough  man- 
ner, and  the  very  considerable  amount  of 
time  and  labor  required  to  do  so  is  by  no 
means  an  unimportant  matter. 


In  the  early  history  of  the  electrical  in- 
dustry, conditions  prevailed  very  similar  to 
those  at  present  existing  in  the  automobile 
business.  The  art  was  rapidly  developing 
and  tests  of  all  descriptions  were  most 
urgently  required,  in  order  to  insure  its 
technical  progress.  In  the  factories  crude 
testing  methods  were  the  rule,  and  recourse 
was  very  extensively  had  to  the  laboratories 
of  technical  schools  and  colleges,  which 
were  early  equipped  with  the  instruments 
and  persotmel  requisite  for  testing  purposes. 
Such  institutions  usually  were  and  even 
now  are  rather  averse  to  entering  the  com- 
mercial field,  and  performed  the  work  un- 
willingly, if  at  all.  Automobile  manufac- 
turers are  beginning  to  apply  to  coU^^ 
laboratories  for  testing  services,  with  simi- 
lar results. 


The  lack  of  adequate  testing  facilities  in 
the  electrical  field  finally  led  to  the  organ- 
ization of  special  electrical  testing  labora- 
tories, conveniently  located,  and  making  a 
special  business  of  performing,  in  an  accu- 
rate and  fair  manner,  all  commercial  elec- 
trical tests  which  the  industry  required. 
It  would  seem  that,  considering  the  im- 
portant place  which  technical  testing  occu- 
pies or  ought  to  occupy  in  the  development 
of  the  automobile  art,  special  automobile 
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testing  laboratories,  under  entirely  disin- 
terested auspices,  would  be  able  to  perform 
an  important  service  to  the  industry,  aid 
in  its  development  and  relieve  the  produc- 
tive end  of  the  business  from  labor  which 
is  really  outside  its  sphere.  A  laboratory 
primarily  devoted  to  the  testing  of  materials 
is  already  part  of  the  equipment  of  one  of 
the  automobile  manufacturers'  associations. 
Some  testing  work  is  now  done  by  certain 
automobile  schools,  and  a  few  engineers 
are  prepared  to  perform  services  of  this 
kind,  but  the  available  testing  facilities  are 
believed  to  be  much  less  than  the  auto- 
mobile business  actually  requires.  Too 
much  stress  can  hardly  be  placed  upon  the 
value  of  honest,  intelligently  conducted  tests 
upon  all  parts  of  motor  cars,  and  it  is  to 
be  hoped  that  the  facilities  for  their  per- 
formance may  be  increased  in  the  future. 


Unlawful  Obstructions  and  Traps. 

The  newspapers  recently  have  mentioned 
several  instances  where  obstructions  and 
traps  were  placed  upon  the  highways,  for 
the  purpose  of  impeding  the  progress  of  au- 
tomobiles, and  compelling  motor  car  driv- 
ers to  slow  down  to  a  low  rate  of  speed, 
under  the  penalty,  even  at  lawful  speed, 
of  not  only  suffering  discomfort  in  riding 
over  the  obstructions  but  of  serious  danger 
to  the  machine  and  occupants.  Without 
doubt,  those  who  placed  these  obstructions 
upon  the  public  ways  had  little  understand- 
ing of  the  legal  liabilities  in  which  they 
were  -involving  themselves.  No  form  of 
criminality  is  to  be  more  severely  con- 
demned than  that  of  blocking  the  public 
avenues  of  travel,  and  the  law  has  for 
centuries  dealt  harshly  with  those  who  have 
intentionally  or  negligently  created  ob- 
structing nuisances  in  the  road. 

A  private  individual  has  no  authority  to 
interfere  with  a  highway,  and  obstacles 
placed  in  the  path  of  traffic,  such  as  those 
which  have  been  used  in  some  of  the  towns 
for  the  purpose  of  interfering  with  the 
driving  of  automobiles,  constitute  a  public 
nuisance,  subject  to  indictment  at  common 
law,  and  under  statutes.  Not  only  are  the 
parties  subject  to  criminal  liability  for  ob- 
structing the  highway,  but  any  traveler  who 
is  injured  by  any  obstacle  unlawfully  placed 
in  his  path  may  recover  damages  from  the 
parties  responsible  for  the  obstruction.  Lo- 
cal municipal  bodies  allowing  obstructions 
to  be  placed  upon  the  highways  may  be  lia- 
ble, if  such  obstacles  are  knowingly  allowed 
to  remain.     There  could  be  no  more  con- 
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demnable  practice  than  that  of  intention- 
ally placing  upon  the  road  an  obstacle 
which  would  prove  dangerous  to  a  traveler. 
Any  practice  of  that  nature  is  malicious. 
It  amounts  to  conspiracy,  and  from  no 
standpoint  is  it  lawful,  but  is  a  direct  and 
intentional  violation  of  the  law,  to  be  con- 
demned by  all. 


Second  Hand  Cars. 

Each  year  at  the  opening  of  the  driving 
season  a  large  number  of  used  cars  are 
thrown  upon  the  market,  and  a  goodly  por- 
tion of  them  undoubtedly  find  purchasers. 
The  rate  of  first  year  depreciation  has  grad- 
ually become  less,  and  as  the  prices  of  some 
classes  of  cars  have  also  gone  down  in  re- 
cent years,  it  is  now  not  such  a  very  ex- 
pensive luxury  to  buy  a  new  machine  each 
season,  especially  since  during  the  first 
year's  use  of  a  car  comparatively  few  re- 
pairs are  required,  and  these  are  in  many 
cases  covered  by  the  guarantee.  The  de- 
mand for  cars  having  seen  only  a  year's 
service,  especially  for  a  number  of  popular 
makes,  is  quite  brisk,  and,  consequently, 
the  second  hand  market  is  more  active  than 
ever  before,  though,  owing  to  the  fact  that 
there  are  fewer  apparent  changes  in  the 
models  of  successive  years,  relatively  fewer 
owners  of  cars  care  to  part  with  them  at 
the  end  of  their  first  season's  use. 

Cars  which  are  offered  for  sale  "second 
hand"  may  roughly  be  divided  into  two 
classes,  viz.,  those  which  are  offered  by  their 
first  purchasers  and  have  seen  only  a  lim- 
ited amount  of  use,  and  those  which  are 
perenially  on  the  market  and  have  changed 
hands  perhaps  ten  or  more  times.  Of  the 
models  made  some  five  or  six  years  ago 
several  in  outward  appearance  are  not  un- 
like modem  types,  and  are  undoubtedly 
built  of  good  material,  yet  so  imperfect  in 
design  as  compared  with  present  machines 
that  anyone  familiar  with  them  would  not 
buy  them  at  any  price.  As  a  general  thing 
these  very  old  models  should  be  avoided, 
though  exceptions  may  be  made  in  the  case 
of  persons  limited  to  a  very  low  price  and 
having  facilities  for  making  mechanical  re- 
pairs themselves.  The  best  bargains  are 
generally  to  be  found  among  machines  of 
the  better  makes,  which  have  been  in  use 
only  a  year  or  two.  Where  cars  have  re- 
ceived fairly  good  care  and  are  of  reputa- 
ble make  their  serviceability  has  suffered 
very  little  at  the  end  of  the  first  year,  and 
prospective  purchasers  of  limited  means, 
especially  if  they  are  novices,  can  often  do 
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no  better  than  to  buy  a  second  hand  car 
of  good  construction.  But  as  the  range  of 
intrinsic  value  is  much  greater  in  second 
hand  than  in  new  cars,  the  greatest  care 
is  necessary  in  the  purchase  of  the  former. 
The  value  of  a  second  hand  machine  de- 
pends not  only  on  the  make  but  on  the 
period  of  its  manufacture  and  on  the  care 
it  has  received.  Misrepresentation  of  the 
type  and  condition  of  used  machines  is  not 
altogether  unknown,  and  the  inexperienced 
would-be  motorist  will  do  well  to  solicit 
the  advice  of  some  experienced  friend  in 
considering  the  purchase  of  a  used  car. 


The  Odors  of  Gasoline   Exhaust 

The  exhaust  gases  from  a  gasoline  engine 
possess  a  characteristic  odor,  more  or  le>s 
unpleasant  to  the  sense  of  smell.  Every 
passing  automobile  leaves  behind  a  trail  o( 
these  gases  which  are  wafted  into  the  n(>.- 
trils  of  pedestrians  on  the  sidewalk,  and 
the  dislike  of  the  automobile  on  the  part 
of  the  general  public  is  at  least  aggravatcff 
by  this  effect.  As  long  as  automobiles  are 
not  much  more  numerous  on  our  city 
streets  than  at  present,  the  objection  to  the 
bad  odors  of  the  exhaust  may  not  be  of 
much  weight,  but  it  can  hardly  be  doubted 
that  when,  say,  every  second  vehicle  in  city 
traffic  is  motor  propelled,  the  unpleasant 
odors  from  the  exhaust  will  present  a  se- 
rious problem.  Of  course  the  presence  of 
the  horse  does  not  contribute  to  the  purifica- 
tion of  the  atmosphere  either,  but  the  aim 
should  always  be  toward  improvement  in 
all  things,  and  it  would  certainly  be  highly 
desirable  if  the  automobile  could  be  made 
preferable  to  the  horse  in  this  particular  as 
in  others. 

The  cause  of  the  characteristic  odor  of 
gasoline  engine  exhaust  seems  never  to 
have  been  thoroughly  investigated.  The 
odor  is  entirely  different  from  that  of  the 
products  of  combustion  of  a  gasoline 
burner,  as  used  on  steam  automobiles,  and 
is  also  rather  different  from  that  of  car- 
bon monoxide,  the  compound  produced 
when  a  hydrocarbon  is  burned  with  an  in- 
sufficient supply  of  air.  These  are  the  two 
oxides  of  carbon  which  are  produced  in 
ordinary  combustion,  and  as  their  presence 
in  the  exhaust  gases  does  not  explain  the 
peculiar  smell  of  these  gases,  it  may  be  of 
interest  to  state  that  a  new  oxide  of  car- 
bon has  recently  been  discovered,  the  mole- 
cules of  which  consist  of  three  atoms  of 
carbon  and  two  of  oxygen.  This  com- 
pound can  be  produced  in  the  laboratory 
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>y  a  somewhat  involved  process.  Is  it  not 
possible  that  it  is  produced  in  the  cylinder 
>f  a  gasoline  engine  when  the  charge  is 
00  rich?  It  has  a  penetrating  odor  and 
jums  with  a  smoky  flame. 

Mention  has  repeatedly  been  made  in  the 
sress  of  preparations  which,  when  added  to 
the  gasoline,  would  obviate  the  objectiona- 
ble smell  from  the  exhaust.  The  effect- 
iveness of  anything  thus  far  discovered  in 
this  line  is  much  to  be  doubted.  So  long  as 
the  real  cause  of  the  trouble  remains  un- 
known, it  is,  of  course,  very  diflficult  to 
provide  a  remedy.  There  are  those  who 
bclie\e  that  the  evil  smell  is  more  due  to 
the  products  of  combustion  of  the  lubri- 
cating oil  than  to  those  of  the  gasoline. 
If  that  be  the  case  any  admixture  to  the 
gasoline  would  hardly  remedy  the  trouble. 


The    Two   Gallon    Contest   of   the 
Automobile  Club  of  America. 

The  results  of  the  Two  Gallon  Effi- 
ciency Test  held  by  the  Automobile 
Qub  of  America,  which  are  given  else- 
where in  tabulated  form,  will  prove  of 
much  interest  and  a  surprise  to  many. 
Of  the  sixty-five  starters  sixty  were 
checked,  the  missing  ones  being  two 
Orient  buckboards  and  an  Indian  tri- 
car, which  entered  for  a  certificate  only, 
besides  two  cars  that  were  withdrawn. 
Owing  to  the  fact  that  the  winning  of 
the  contest  depended  upon  a  system  of 
marking  by  which  single  and  double  cyl- 
inder cars  were  handicapped,  the  small, 
single  cylinder  buckboards,  which  were 
credited  with  only  70  per  cent,  of  their 
weight,  did  not  score  very  highly,  in 
spite  of  their  great  mileage.  The  highest 
score  was  made  by  a  four  cylinder  Frank- 
lin car,  and  a  four  cylinder  Frayer-Mil- 
ler  secured  second  place,  both  being  air 
cooled  cars.  These  results  are  known, 
although  the  official  report  of  the  com- 
mittee has  not  yet  been  made  public  at 
this  writing.  As  the  day  proved  rainy 
and  the  roads  were  consequently  in  poor 
condition,  the  performance  of  the  cars 
is  all  the  more  remarkable. 

Such  contests  as  this,  if  properly  con- 
ducted, would  be  of  considerable  value, 
and  it  is,  therefore,  to  be  lamented  that 
so  far  our  tests  have  not  been  run  on 
the  strictly  scientific  basis  upon  which 
they  are  carried  out  in  Europe.  It  is,  of 
course,  an  extremely  difficult  matter, 
with  such  a  variation  in  the  types  of  cars 
competing,  to  devise  any  system  of 
handicapping  which  will  give  an   equal 


chance  to  all,  but  the  data  secured  by  this 
test  ought  to  allow  of  arriving  at  a  very 
just  basis  of  marking  for  future  con- 
tests of  a  similar  nature. 

The  fact  that  this  was  the  first  test  of 
its  kind  does  not  excuse  the  rather  lax 
management  of  the  event — the  careless 
inspection  of  the  cars  as  to  whether  their 
tanks  were  empty,  and  the  practice  of 
allowing  the  operator  of  a  car  to  fill  his 
own  tank  without  the  presence  of  an  in- 
spector, and  before  his  observer  had  been 
appointed;  neither  does  it  excuse  the 
bungling  manner  in  which  these  observ- 
ers were  appointed  and  the  noticeable  lack 
of  system  in  starting  the  cars,  some  drivers 
being  required  to  crank  their  motors  on 
the  scales  while  others  were  given  a 
start  by  hand  down  an  incline  without 
their  engines  running.  Furthermore,  as  a 
result  of  this  contest,  the  rule  may  be 
laid  down  that  such  trials  should  never 
be  run  through  crowded  thoroughfares, 
where  one  competing  car  may  have  the 
misfortune  of  getting  pocketed  and  being 
forced  to  stand  idle  with  the  motor  run- 
ning, while  another  may  have  the  good 
luck  of  passing  through  without  coming 
to  a  stop.  It  would  seem  advisable  to 
start  in  a  more  open  district,  thus  making 
the  conditions  more  equal  and  the  results 
more  reliable. 


The  English  Tire,  Lamp  and  Speed- 
meter  Trials. 

Our  leading  article  this  week  deals  at 
length  with  the  above  trials  and  the  devices 
which  were  entered  in  them.  Although,  as 
judged  by  the  number  of  entries  received, 
the  trials  were  not  as  successful  as  the 
organizers  may  have  wished,  yet  they  were 
of  a  thoroughly  practical  nature,  and  this, 
combined  with  the  fact  that  they  related 
to  automobile  appliances  which  have  never 
before  been  the  object  of  public  competi- 
tive tests,  is  our  reason  for  giving  so  much 
space  to  them.  The  speedmeter  section 
was  really  fairly  well  patronized,  probably 
because  there  is  considerable  activity  in 
this  particular  field  at  the  present  moment, 
and  possibly  for  one  further  reason. 
Every  motorist  must  have  tires  and  lamps, 
but  he  does  not  absolutely  need  a  speed- 
meter.  If,  however,  the  speedmeter  can 
be  shown  to  be  a  reliable  and  durable  de- 
vice, it  may  appeal  as  a  useful  instrument 
to  a  large  body  of  motorists,  particularly 
in  England,  where  there  is  so  much  prose- 
cution for  speeding.  Hence  the  need  for 
public  demonstration.    The  trials  developed 


that  the  driving  gear  and  flexible  shaft 
transmission  still  remain  the  weakest  part 
of  the  speed  measuring  apparatus.  On  the 
whole  the  speedmeters  appear  to  have  come 
through  the  trials  very  successfully,  and 
much  better  than  the  lamps. 

Book  Review. 

Gasoline  Engine  Ignition.  By  E.  J.  Wil- 
liams. Published  by  the  Gas  Engine 
Publishing  Company,  Blymyer  Build- 
ing, Cincinnati. 
Although  the  book  bears  the  general  title 
of  "Gasoline  Ignition,"  it  appears  from  the 
author's  preface  that  he  refers  particularly 
to  marine  gasoline  engine  ignition  practice. 
.  It  is  evidently  written  by  a  practical  man, 
largely  from  personal  experience,  and  con- 
tains a  good  deal  of  helpful  information 
on  the  subject  with  which  it  deals.  The 
book  contains  a  fair  number  of  line  draw- 
ing illustrations,  but  most  of  them  are 
rather  crude.  The  style  of  expression  used 
by  the  author  is  rather  faulty  and  unsci- 
entific. The  following  quotations  may 
serve  as  examples:  "A  wire,  when  charged 
with  an  electrical  current,  contains  a  prop- 
erty adverse  to  the  natural  state  of  the 
wire  when  not  electrified."  "Alternating 
current  is  therefore  unlike  a  direct  or  bat- 
tery current,  because  it  has  no  positive  or 
negative  wire."  "An  ampere  is  the  unit 
rate  of  flow  or  amount  backing  up  the 
volt."  The  best  portions  of  the  book  are 
those  dealing  with  actual  practice,  as  they 
contain  a  good  deal  of  useful  information 
on  ignition  matters,  and  the  book  as  a 
whole  would  have  been  a  creditable  pro- 
duction if  it  had  been  a  little  more  carefully 
edited.  An  increased  number  of  illustra- 
tions would  also  have  been  an  advantage. 
The  last  several  chapters  of  the  book  are 
devoted  to  gasoline  engine  subjects  other 
than  ignition,  including  "Links  in  the 
Power  Installation,"  "Horse  Power,"  etc. 


Pennsylvania   Motor   Federation. 

Eleven  clubs  are  now  affiliated  with  the 
Pennsylvania  Motor  Federation  and  a  large 
number  of  individual  members  have  been 
registered.  Quite  a  number  of  new  clubs 
are  being  formed  in  the  State  as  a  result 
of  the  efforts  of  the  Federation. 

During  the  past  two  weeks  three  clubs 
have  joined  the  organization.  These  are 
the  Automobile  Club  of  Blair  County,  with 
headquarters  at  Altoona,  a  recently  formed 
organization  with  thirty-odd  members,  of 
which  Dr.  O.  H.  Shaffer  is  president  and 
R.  H.  Fay  secretary;  the  Automobile  Club 
of  Central  Pennsylvania,  with  headquar- 
ters at  Milton  (F.  R.  Sliver,  secretary), 
having  a  membership  of  over  fifty,  and 
the  Automobile  Association  of  Center 
County,  located  at  Bellefonte,  of  which 
Robert  F.  Hunter  is  secretary. 

The  A.  A.  of  York  County  is  being  or- 
ganized. 

The  Federation  is  taking  an  active  inter- 
est in  the  project  for  improving  the  Phil- 
adelphia-Pittsburg road. 
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High  Powered  Cars— Their  Advan- 
tages and  Abuse. 

By  Albert  L.  Clough. 
The  present  extraordinary  demand  for 
and  interest  in  high  powered  cars  of  30  or 
40  horse  power  and  upward  is  very  note- 
worthy. The  cry  for  cars  of  greater  power 
is  being  heard  everywhere,  and  the  "large 
car,"  that  is,  the  car  of  high  horse  power 
rating,  is  the  cynosure  of  all  eyes.  In  the 
year  1900  about  9  horse  power  was  the 
maximiun  rating  of  any  American  gasoline 
car;  in  1902  16  horse  power  was  a  fair 
rating  for  well  powered  American  touring 
cars ;  in  1904  24  horse  power  or  thereabouts 
was  regarded  by  domestic  manufacturers 
as  about  the  limit  for  touring  purposes. 
This  year  35  to  40  horse  power  is  the  rated 
engine  capacity  of  what  are  regarded  as 
first-class  touring  cars.  To  a  certain  ex- 
tent this  increase  in  horse  power  is  only 
nominal,  as  of  late  years  many  manufac- 
turers have  become  less  conservative  in 
rating  their  engines,  but  even  after  due 
allowance  has  been  made,  the  increase  of 
power  is  very  remarkable. 

WHAT   WILL  BE  THE  UMIT? 

If  one  were — technically  speaking — to  ex- 
terpolate  the  curve  of  increase  of  horse 
power  with  time,  trying  to  look  into  the 
future  and  conjecture  what  horse  powers 
would  be  demanded  in  1908  and  1910,  the 
result  might  prove  startling,  even  if  not 
very  dependable.  Some  people  think  that 
the  limit  of  desirable  size  of  a  four  cylinder 
engine  is  reached  with  a  5J^  inch  bore, 
which  is  rated  at  about  50  horse  power  this 
year.  If  this  is  a  fact,  the  six  cylinder 
engine  may  have  to  be  generally  adopted 
hi  next  year's  touring  cars  in  order  to  meet 
the  demand  for  more  power,  if  this  con- 
tinues as  persistent  as  in  the  past.  One  can 
hardly  help  wondering  what  will  come  after 
that.  Possibly  the  crest  of  the  wave,  so 
far  as  the  demand  for  power  is  concerned, 
has  been  or  will  soon  be  reached,  and  it 
may  even  happen  that  a  reaction  against 
very  high  powered  cars  may  set  in  and 
save  us  from  the  eight  cylinder  proposition, 
which  may  be  regarded  as  the  logical  suc- 
cessor of  the  six  cylinder  motor. 

A    PERTINENT    QUESTION. 

Occasionally  some  hard  headed  layman 
asks  the  question  why  his  fellow  citizen 
needs  a  40  horse  power  car  with  which  to 
take  his  family  out  for  a  drive,  and  points 
to  the  fact  that  his  friend's  delivery  wagon 
handles  a  ton  and  a  quarter  load  as  fast 
as  the  law  allows  by  means  of  a  16  horse 
power  engine.  Very  little  heed  is  paid  to 
such  queries.  Of  course,  everyone  knows 
that  the  16  horse  power  engine,  properly 
geared  to  the  family  car,  will  carry  it  at 
the  maximum  legal  rate,  wherever  it  is 
comfortable  or  safe  to  run  at  that  speed. 
It  may  not  do  it  over  extremely  rough  or 
otherwise  difficult  roads,  or  over  an  ex- 
cessively hilly  country,  but  in  both  of  these 
instances  any  considerable  rate  of  speed 
becomes  painful  or  dangerous. 

It  is  a  truism  to  remark  that  so  far  as 


a  large  class  of  motorists  is  concerned  the 
additional  16  or  20  horse  power  installed 
upon  the  big  cars  is  there  for  just  one  pur- 
pose— ^thc  attainment  of  very  high  speeds — 
45  to  60  miles  per  hour  under  favorable 
conditions — speeds  the  attainment  of  which 
practically  every  State  in  the  Union  brands 
as  a  misdemeanor.  Manufacturers  are  ad- 
vertising their  cars  by  stating  that  each  one, 
before  leaving  the  factory,  is  tested  to  show 
a  speed  of  60  miles  per  hour.  The  im- 
pression that  such  claims  make  upon  the 
general  public  and  even  upon  some  con- 
servative motorists  is  not  perhaps  so  favor- 
able as  is  intended. 

VALUE   OF   RESERVE    POWER. 

It  is  only  common  fairness  to  say  that  a 
considerable  proportion  of  the  purchasers 
of  40  horse  power  cars  do  not  buy  them 
with    the    slightest    intention    of    running 
them,  habitually  at  least,  at  speeds  danger- 
ous to  themselves  or  to  traffic  in  general. 
Many  owners  of  these  cars  have  a  just  hor- 
ror of  high  speed  running,  and  buy  high 
powered  cars  for  entirely  different  reasons 
— reasons,  indeed,  which  appear  to  justify 
the    employment   of    these    very   powerful 
vehicles.     Modern   high  powered  cars  are 
generally  vehicles  of  high  ability,  with  a 
larger  proportion  of  power  to  weight  than 
found  in  those  of  lower  engine  capacity. 
This  condition  results  from  the  fact  that 
the  weight  of  the  motive  power  plant  in- 
creases at  a  slower  rate  than  the  output, 
as    its   capacity    is   augmented.    The    high 
powered  car  of  high  ability  possesses  a  very 
large  amount   of  reserve   effective  power, 
which  may  be  legitimately  employed  in  hill 
climbing,  and  in  the  negotiation  of  extreme- 
ly bad  road  conditions ;   or  it  may  be  made 
use  of  in  a  manner  which  the  law  of  the 
land  at  least  regards  as  illegitimate,  in  over- 
coming the  air  and  traction  resistances  met 
with  in  very  high  speed  running.     If  the 
reserve  power  of  high  powered  vehicles  is 
actually   "reserved"   for  use  under  condi- 
tions  where  a  powerful  tractive  effort  is 
necessary  to  secure  a  reasonable  and  legal 
speed,   there   can   be   no   criticism   offered 
against  the   high   powered   car.     Unfortu- 
nately, the  reserve  energy  in  the  motors  of 
such  machines  is  too  often  expended  other- 
wise and  gives  rise  to  legislative  discussion 
as  to  the  advisability  of  limiting  the  gear 
ratios  of  such  cars,  so  that  at  maximum 
motor  speed  the  vehicle  shall  not  be  able 
to  exceed  a  certain  rate    That  such  expe- 
dients upon  the  part  of  lawmakers  would 
prove  ineffective  as  well  as  oppressive  no 
one  who  has  given  the  matter  much  thought 
can  doubt. 

CONVENIENCE  IN   OPERATION. 

It  has  always  been  the  ideal  of  the  auto- 
mobile manufacturer  to  produce  a  gasoline 
car  which  should  be  able  to  travel  prac- 
tically everywhere  on  the  high  gear  and 
"pick  up"  nicely,  even  on  considerable 
gradients  when  nmning  on  this  gear.  It 
has  equally  ever  been  the  desire  of  the 
gasoline  vehicle  user  to  possess  such  a  car. 
Possibly  the  annoyance  of  gear  changing 
has  been  overestimated,  but  the  desire  for 


a  car  of  practically  gearless  operatkm  hi 
been  felt  by  all  who  use  gasoline  machisc 
This  ideal  has  virtually  been  attained  t 
the  use  of  high  powered,  flexible,  muU 
cylinder  motors,  driving  cars  of  hig^  abi 
ity,  correctly  geared.  Ahnost  every  opcr; 
tor  has  a  horror  of  being  forced  to  chaof 
to  a  lower  gear. 

DRIVING   SLOW   WITH  COMFORT. 

The  writer  recently  asked  a  friend  wi 
had  just  superseded  a  two  speedy  two  c>'li: 
der  car  of  10  or  12  horse  power  by  a  i 
horse  power  four  cylinder  machine,  H  \ 
bought  the  new  car  so  that  he  could  ro 
faster.  The  reply  was,  "I  bought  it  so  thj 
I  could  go  slower,  with  comfort."  This 
by  no  means  paradoxical.  The  user  of 
low  powered  car,  especially  if  it  has  on] 
two  speeds,  will  often  "hang  on"  to  di 
high  gear  with  throttle  wide  open,  and  ni 
at  an  uncomfortably  fast  pace  over  roug 
going,  well  knowing  that  if  his  speed  i 
relaxed  he  cannot  make  his  engine  pick  % 
again  on  the  high  gear,  and  will  be  force 
to  change  to  the  monotonous  and  wastefo 
low  speed.  He  will  also  be  forced  to  nu 
his  car  at  its  maximum  speed,  irrespectin 
of  the  roughness  of  the  road,  when  ap 
proaching  all  hills,  in  order  that  he  maj 
surmount  the  grade,  or  at  least  ascend  it 
as  far  as  possible,  on  his  high  gear. 

The  man  who  is  driving  the  car  of  larp 
reserve  power  with  a  flexible  motor  findi 
that  his  engine  develops  an  adequate  torijiK 
at  low  speed  to  carry  him  smoothly  and 
comfortably  over  rough  places  in  the  road, 
and  through  sandy  or  muddy  stretches. 
He  does  not  have  to  rush  the  stony  ap- 
proaches of  hills  in  order  to  negotiate  the 
grades  on  his  high  gear,  but  can  call  upon 
his  engine's  reserve  power  gradually  as 
needed  to  maintain  a  comfortable  and  sane 
pace,  as  the  grade  increases.  The  use  of 
the  high  powered  car  really  docs  enable 
the  conservative  operator  to  run  more 
slowly  and  comfortably  than  he  is  willing 
to  do  with  the  low  powered  machine 

ABUSE  OF  RESERVE  POWER. 

When  the  user  of  the  powerful  car  comes 
to  the  top  of  the  hill  and  is  once  more  upon 
smooth  level  going,  one  can  tell  whether 
he  is  to  be  trusted  with  his  40  horse  power 
or  not  If  he  immediately  closes  his  throt- 
tle so  as  to  give  his  car  only  a  reasonable 
rate  of  speed,  one  is  glad  that  he  has  a 
good,  able  car  that  he  can  enjoy  driving, 
but  if  he  leaves  the  throttle  wide  open,  as  h 
has  perhaps  been  set  when  climbing  the 
steep  grade,  and  advances  the  spark  to  the 
limit,  so  as  to  demonstrate  that  the  manu- 
facturer's claim  of  "60  per"  is  being  made 
good,  one  may  wonder  if  he,  rather  than 
the  rural  agriculturist,  is  not  the  first  cause 
of  speed  regulations  and  gear  limit  sugges- 
tions. 

A  considerate,  law  abiding  driver  of  1 
high  powered  car  can  maintain  an  allowable 
and  nearly  constant  rate  of  speed  over  hill 
and  dale  with  practically  no  gear  changes^ 
calling  upon  his  reserve  engine  capacity 
only  when  tractive  resistance  demands  iC 
in  order  that  his  comfortable  and  moderate 
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progress  may  be  maintained.  Oh,  if  that 
reserve  power  were  only  "reserved,"  how 
little  criticism  of  that  really  magnificent 
irreation — the  modem  high  powered  tour- 
ing car — one  would  hear!  Incidentally,  the 
occupants  of  the  tonneau  would  spend  more 
t>f  their  time  upon  the  cushions  and  less  in 
the  air,  and  would  receive  less  involuntary 
massage  treatment. 

PRINCIPAL     ADVANTAGE     OF     ACTUAL     HIGH 
POWERED  CARS.     ^ 

Setting  aside  the  large  number  of  high 
powered  cars  which  are  bought  because 
some  friend  (often  better  able  to  afford  it) 
has  one,  there  are  a  number  of  a  good 
reasons  why  these  cars  are  so  popular  and 
sold  in  such  large  numbers.  The  high 
powered  car  is,  on  the  average,  the  well 
built  and  reliable  car.  Manufacturers  as  a 
class  really  desire  to  produce  machines 
which  will  be  a  credit  to  them,  and  the 
public  is  ready  to  pay  prices  which  in- 
crease at  a  very  rapid  rate  with  the  horse 
power  furnished.  Now,  as  a  matter  of  fact, 
the  labor  and  material  cost  involved  in  the 
construction  of  an  automobile  power  equip- 
ment of  large  output  increases  much  less 
rapidly  than  does  the  energy  developed  by 
the  engine.  A  50  horse  power  engine  costs 
much  less  than  twice  as  much  to  build  than 
does  one  of  the  same  type  developing  25 
horse  power.  The  same  is  true,  to  a  certain 
extent,  of  the  rest  of  the  car — cost  of  pro- 
duction does  not  increase  at  as  high  a  rate 
as  do  the  size  and  capability  of  the  product 

PRICE   ADMITS  OF  REFINEMENTS. 

The  manufacturer  who  gets  a  round 
price  for  the  high  horse  power  which  he  is 
oflfering  is  better  able  to  do  a  good  piece 
of  machine  work  and  assembling  than  if 
he  were  building  a  lower  powered  car, 
which  must  be  sold  at  a  more  modest  price. 
He  is  able  to  add  many  comforts  and  con- 
veniences to  the  high  priced  car  that,  owing 
to  the  higher  proportionate  cost,  he  could 
not  furnish  with  the  small  car.  The  high 
powered  car  is  thus  as  a  rule  the  comfort- 
able and  convenient  car. 

These  considerations  cause  manufactur- 
ers to  push  the  sale  of  high  powered  cars, 
and  they  have  undoubtedly  played  their 
part  in  retarding  the  development  of  low 
priced  vehicles  of  good,  practical  design 
and  construction.  The  automobile  agent, 
too,  finds  it  is  not  proportionally  difficult  to 
^ell  a  costly,  high  powered  car  and  that  it 
is  a  much  better  financial  proposition,  so 
^r  as  he  is  concerned. 

LIMrr    OF    CYUNDER    DIMENSIONS. 

Each  t>'pe  of  automobile  engine,  single, 
double  and  four  cylinder,  has,  after  its  in- 
troduction, been  progressively  increased  in 
bore  and  stroke  in  order  to  increase  its  out- 
Put.  The  practical  limit  of  bore  in  all 
^rec  cases  has  been  found  to  be  5^  inches, 
or,  at  the  ver>'  utmost,  5^  inches,  with  a 
stroke  not  much  exceeding  6  inches.  Cylin- 
ders of  larger  bore  give  rise  to  explosion 
reactions  which  are  rather  uncomfortable. 
An  engine  which  has  cylinders  of  as  large 
^fc  as    practical    considerations    warrant 


seems  to  become  the  ultimate  size  to  be 
generally  employed,  as  its  increase  of  di- 
mensions are  attained  at  so  moderate  a  cost 
in  labor  and  materials  as  to  make  it  an  at- 
tractive manufacturing  proposition,  consid- 
ering the  prices  which  can  be  obtained.  Al- 
though the  four  cylinder  motor  has  become 
imiversally  popular,  more,  perhaps,  on  ac- 
count of  its  freedom  from  vibration  and 
superior  flexibility  than  on  account  of  the 
greater  amount  of  power  which  could  be 
obtained  from  it,  the  dimensions  of  its  cyl- 
inders have  been  increased  to  the  above 
mentioned  figures  by  many  manufacturers, 
and  cars  of  rated  50  horse  power  or  more 
are  the  result  Four  cylinder  motors  of 
small  cylinder  dimensions  are  expensive  to 
build  considering  their  output. 

THE  SENSE  OF  POWER. 

The  car  with  a  very  large  amount  of  re- 
serve power,  derived  from  a  45  or  50  horse 
power  engine,  gives  its  owner  a  feeling  of 
superiority  to  road  conditions  and  a  con- 
fidence which  is  a  source  of  very  substan- 
tial satisfaction,  and  such  cars  will  probably, 
always  be  desired  by  motorists  and  chosen 
by  such  as  can  afford  them.  The  force  of 
public  opinion  and  the  use  of  cars  more 
for  legitimate  pleasure  than  for  "sport" 
will,  it  is  hoped,  accomplish  much  toward 
a  more  judicious  use  of  this  power  by 
owners  of  these  very  able  cars. 


Steel  Balls. 

By  Samuel  S.  Eveland. 

In  connection  with  the  manufacture  of 
steel  balls,  no  method  has  yet  been  discov- 
ered which  allows  of  finishing  them  all 
true  to  size.  For  instance,  in  a  lot  of  one- 
quarter  inch  balls  there  wUl  be  some  which 
measure  exactly  .250  inch,  others  will  be 
one-quarter  of  a  i,oooth  inch  large  or  small, 
etc  When  the  balls  are  packed  all  are 
properly  marked,  and  all  those  of  one  size, 
.250  inch  or  OK  size,  for  instance,  are 
placed  in  one  box,  those  one-quarter  of 
loooth  of  an  inch  small  in  another  box, 
those  one-quarter  of  loooth  large  in  still 
another  box,  and  so  on.  Unfortimately, 
this  is  not  always  understood  by  the  pur- 
chaser, who  throws  them  all  together  and 
uses  them  as  required,  with  the  result  that 
balls  often  vary  as  much  as  .001  inch  or 
more  in  the  same  bearing,  which  would  not 
be  necessary  if  the  trade  method  of  pack- 
ing them  was  understood. 

In  addition  to  the  special  or  "high  duty" 
balls,  there  are  two  principal  grades, 
known  as  grade  A,  or  first  quality,  and 
grade  B,  or  second  quality.  In  addition  to 
these  standard  grades  there  are  several 
lower  grades,  down  to  culls.  In  general  it 
will  be  found  best  to  buy  steel  balls  di- 
rectly from  a  manufacturer  and  not  run 
the  risk  of  getting  a  poor  article,  as  it  is 
unfortunately  true  that  many  hardware 
dealers  and  jobbers  buy  second,  or  even 
lower  grade  balls  and  sell  them  as  first 
grade,  and  often  mix  the  various  sizes, 
so  that  the  user  cannot  secure  satisfaction. 


Grade  A  steel  balls  vary  about  one-quarter 
of  lOOOth  of  an  inch;  grade  B  varies  about 
.001  inch  to  .002  inch,  while  the  special  or 
"high  duty"  balls  are  furnished  varying 
not  more  than  .0001  inch. 

The  crushing  strength  of  balls,  often 
mentioned  in  catalogues,  is  a  factor  that  is 
likely  to  be  misleading,  and  had  better  not 
be  given,  as  it  has  very  little  effect  on  the 
load  a  ball  bearing  will  properly  carry. 
The  load  capacity  of  a  ball  bearing  de- 
pends upon  the  speed  of  revolution  as 
much  as  on  the  crushing  strength  of  the 
ball.  An  ordinary  commercial  one-quarter 
inch  ball  will  crush  under  6,000  to  6,500 
pounds,  while  a  one-half  inch  ball  will 
crush  under  25,000  to  30,000  pounds.  The 
same  size  of  "high  duty"  ball  will  carry  25 
per  cent,  more  load,  and  if  made  of  special 
steel  will  carry  100  per  cent  more  load,  but 
balls  of  special  steel  are  too  expensive  for 
general  use.  The  fact,  however,  that  a 
one-quarter  inch  ball  will  crush  at  6,000, 
9,000  or  12,000  pounds,  according  to  the 
grade,  has  little  bearing  upon  its  actual 
strength  in  commercial  use,  owing  to  the 
influence  of  speed,  and  no  bearing  can  be 
designed  to  carry  a  given  weight  regard- 
less of  speed. 

Take,  for  example,  a  bearing  3  inches  in 
diameter.  The  track  of  the  balls  in  such 
a  bearing  will  be  approximately  9  inches 
in  circumference,  and  it  requires  twelve 
revolutions  of  a  one-quarter  inch  ball,  six 
revolutions  of  a  one-half  inch  ball  and  four 
revolutions  of  a  three-quarter  inch  ball  to 
make  one  circumference.  Looking  at  the 
matter  from  a  different  standpoint,  we  may 
assume  the  bearings  to  have  a  speed  of 
1,000  revolutions  per  minute,  in  which  case 
the  one-quarter  inch  ball  will  have  to  make 
12,000,  the  one-half  inch  ball  6,000  and  the 
three-quarter  inch  ball  4,000  r.  p.  m.  This 
shows  very  plainly  the  effect  of  speed  on 
the  carrying  capacity  of  a  ball  bearing. 

Another  point  requiring  consideration  in 
determining  the  carrying  capacity  of  a  ball 
bearmg  is  the  fact  that  the  temper  of  the 
balls  greatly  affects  their  crushing  strength, 
and  the  weight  they  will  successfully  carry. 
For  instance,  some  typewriter  companies 
use  what  is  termed  a  "glass  hard"  ball, 
which  will  stand  less  than  50  per  cent  of 
the  strtiin  that  a  ball  of  the  ordinary  tem- 
per will  carry,  and  which  would  crush  in- 
stantly under  even  moderate  shocks.  These 
balls  are  literally  as  hard  as  glass.  On  the 
other  extreme  we  have  balls  which  are 
drawn  to  a  temper  to  specially  suit  them 
for  use  where  extreme  shocks  have  to  be 
supported.  Where  ordinary  one-quarter 
inch  balls  would  crush  at  6,000  pounds,  the 
glass  hard  ball  crushes  at  1,500  to  2,000 
pounds,  and  the  specially  tempered  ball  at 
10,000  to  12,000  pounds.  It  should  be  re- 
peated once  more,  however,  that  these 
crushing  strengths  do  not  determine  the 
load  capacity  of  the  bearings.  Great  care 
should  therefore  always  be  exercised  in 
designing  bearings,  and  every  effort  be 
made  to  use  the  largest  balls  possible,  espe- 
cially for  high  speed. 
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NEW  VEHICLES  AWDPflBTS. 

1906  Acme  Cars. 

The  Acme  Motor  Car  Company,  of  Read- 
ing, Pa.,  manufacture  this  season  two  dis- 
tinct touring  car  models  of  different 
sizes,  and  a  delivery  wagon.  The  follow- 
ing is  a  description  of  the  large  car,  known 
as  Type  XV.  This  car  has  the  following 
specifications:  Engine,  four  cylinder  verti- 
cal, under  the  hood  in  front,  4)^  inch  bore 
by  5  inch  stroke,  with  range  of  speeds  from 
150  to  1,500  r.  p.  m. ;  a  four  speed  and  re- 
verse sliding  gear  transmission  is  used  with 
jack  shaft  and  side  .chain  drive  to  the  rear 
wheels.  The  wheel  base  is  114  inches  and 
the  tread  56  inches,  and  the  car  has  a  10 
inch  road  clearance.  The  frame  is  pressed 
steel,  with  semi-elliptic  springs  in  front  and 
rear;  the  wheels  are  34  inches  in  diameter, 
with  4^2  inch  tires.  The  body,  as  will  be 
seen  in  the  photograph,  is  of  the  side  door 
tonneau  type,  with  a  seating  capacity  of 
seven  persons,  there  being  two  extra  seats 
which  are  made  to  fold  up  in  the  tonneau. 
Sufficient  gasoline  for  a  run  of  250  miles 
is  carried  in  the  20  gallon  tank  under 
the  front  seat.  The  space  under  the  rear 
seat  is  used  for  carrying  luggage,  and  there 
is  also  fitted  beneath  the  frame  at  the  rear 
a  large  box  for  carrying  tools  and  a  repair 
kit.  In  addition  to  this  a  metal  lattice 
work  is  so  arranged  that  it  can  be  slid  out 
from  under  the  body  for  carrying  a  trunk 
or  other  baggage.  There  are  also  provid- 
ed on  each  running  board  liberal  sized  tool 
boxes. 

AXLES    AND    SPRINGS. 

Both   axles   are   made   of   nickel-chrome 

\ 

steel,  the  front  being  a  drop  forging  of 
I  section,  with  the  spring  saddles  riveted 
to  it,  and  the  rear  being  a  square  section 
i^  inch  solid  axle,  with  the  spring  saddles 
fitted  over  it  and  held  by  through  bolts  on 
the  outside.  The  springs,  both  front  and 
rear,  are  semi-elliptic,  those  in  front  being 
44  inches  long  by  i^  inches  in  width  and 
under  the  frame.  The  rear  springs  are  52 
inches  in  length,   i^  inches  in  width  and 


The  Acme  Touring  Car. 


shackled  at  both  ends,  the  forward  shackle 
being  pivoted  on  the  jack  shaft  hanger 
bracket. 

The  frame  is  made  of  cold  rolled,  cold 
pressed  nickel  steel,  three-sixteenths  inch 
thick,  with  a  depth  at  the  middle  of  4^ 
inches,  tapering  at  the  ends  to  2  inches.  It 
is  narrowed  at  the  front  to  obtain  steering 
wheel  clearance.  The  supports  for  the 
spring  eyes  are  drop  forgings  riveted  to 
the  ends  of  the  frame;  the  cross  members 
are  also  of  pressed  steel  of  channel  sec- 
tion, the  forward  and  middle  one  forming 
supports  for  the  engine  subframe,  which  is 
also  of  channel  section  pressed  steel. 
steering  gear  and  wheels. 

The  steering  gear  is  of  the  nut  and  screw 
type,  and  is  located  just  forward  of  the 
dash  under  the  hood  and  provided  with  a 
removable  cover,  which  makes  it  very  ac- 
cessible. The  nut  is  of  bronze,  split  at  one 
side,  and  can  be  adjusted  for  wear  by 
means  of  take-up  screws.  The  screw  is  of 
steel.  The  connections  to  the  steering 
knuckle  are  the  usual  ball  and  socket  joint- 
ed rods,  the  cross  link  connecting  the 
wheels  being  in  front  of  the  axle.  The 
wheels  are  of  the  usual  artillery  wood  type 
and  run  on  American  roller  bearings.  The 
front  wheels  are  slightly  set  in  at  the 
bottom   to   facilitate   steering. 


MOTOR- 


The  four  cylinders  are  cast  separately, 
with  valve  chambers  on  opposite  sides  aiMl 
with  integral  water  jackets;  the  tops  of  the 
valve  chambers  are  fitted  with  the  usuil 
screw  plugs,  made  tight  by  asbestos  gas- 
kets, and  are  held  to  the  crank  case  by 
four  hexagon  headed  nuts  on  studs.  These 
cylinders  are  finished  by  grinding.  The 
accompanying  photograph  shows  ven 
clearly  the  inlet  side  of  the  motor  and  the 
steering  gear  mechanism  covered  by  the 
flat  plate.  The  valves  are  of  nickel  stcfL 
with  heads  and  stems  integral,  and  are  both 
mechanically  actuated.  The  pistons  arc 
rather  long,  slightly  domed  on  top,  and 
carry  four  diagonally  cut  eccentric  rings. 
three  of  which  are  at  the  top  above  the 
pin  and  one  is  at  the  bottom.  The  wrift 
pin  is  of  solid  steel,  hardened  and  ground, 
and  retained  by  being  split  and  slightly 
spread  at  the  ends.  The  connecting  rods 
are  the  usual  I  section  steel  drop  forgings, 
provided  at  the  upper  end  with  a  bronze 
sleeve  bushing  and  at  the  lower  end  with 
the  usual  cap  construction  held  by  through 
bolts  and  lock  nuts,  the  bearing  surface 
being  provided  by  a  divided  bronze  bushing 
set  up  without  shims.  The  cap>5  of  each 
connecting  rod  are  fitted  with  oil  scoop-, 
which  supply  the  oil  to  the  crank  pin  bear- 


Two  Views  of  the  Acme  Four  Cylinder  Engine. 
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Plan  of  Chassis. 


ing^.     The  crank  shaft  is  a  nickel-chrome 
>teel     forging,    with    an    integral    flywheel 
rtange   and   five  liberal  width  bearings.     It 
is    supported    by    the    upper    half    of    the 
aluminum   crank  case,   each   bearing  being 
held  by  four  through  bolts.     This  construc- 
tion allows  of  the  removal  of  the  lower  half 
of   the    ca^e   without   disturbing   the   shaft. 
The  supporting  arms  are  cast  integral  with 
the  upper  half,  are  of  channel  section  and 
rest   upon   the  engine   subframe.     On  each 
^ide   of    the   lower   half   of  the   case  large 
rectangular  hand  hole  plates  are  provided, 
and    aNo   two   vent   tubes   enlarged   at   the 
upper    end    and    fitted    with    dust    screens. 
The  cam  shafts  are  made  of  a  single  piece 
of  chrome-nickel  steel   with  the   cams   in- 
tegral,    and    run    in    three    bronze    bush- 
ings:   they    may    be     removed    by    taking 
out    the    middle    and    end   bushing.      Two 
to    one      gears    are    bronze     encased     in 
aluminum    and    run    in   an    oil    bath.    The 
valve  lifting  rods  are  made  of  steel,  with 
the   usual    rollers   at   the    lower   end,   and 
work    in    bronze  guides  held  to  the  crank 
case    by    cap   screws.    The   upper   ends   of 
these  push   rods  are  adjustable   in   length. 
The   valve   springs   are   the   ordinary   type 
and   retained   by  a  cupped   washer,   and   a 
pin  through  the  valve  stem.     The  exhaust 
pipe  is  a  manifold  casting  with  four  cooling 
ribs,  and  conveys  the  gases  through  a  large 
iron   pipe   to   a   muffler   of   the   concentric 
cylinder  type,  placed  crosswise  of  the  frame 
at  the  rear.    Just  at  the  rear  of  the  dash- 
lioard  the  muffler  pipe  is  fitted  with  a  T,  in 
which  is  placed  a  muffler  cutout  valve  op- 
erated by  a  foot  button  from  the  driver's 
seat.     The  inlet  pipes  consist  of  four  brass 
fittings   cap   screwed   to   the  cylinders   and 
brazed   to  a   single   horizontal   tube   which 
supports  the  carburetor,   as   shown   in   the 
side  view  of  the  engine.     This  carburetor  is 
of  their  own  make,  is  composed  of  brass, 
is  of  the  float  feed  t>pe,  with  an  inlet  to 
the  float  chamber  at   the   top   and   with   a 
chamber  around  the  nozzle  for  Heating  pur- 
poses by  means  of  the  exhaust  gas,  which 
is  led  to  it  through  a  small  tube  from  the 
exhaust    pipe.     The   auxiliary   air    opening 
is  operated  in  conjunction  with   the  main 
throttle  from  the  steering  wheel,  and  is  of 
the  cylindrical  type,  the  opening  itself  be- 
ing of   a  peculiar   shape,   which   has    been 


found  to  give  the  proper  quantity  of  air  at 
each  position. 

COOLING. 

A  brass  plated  centrifugal  pump  encased 
in  aluminum  and  driven  by  a  shaft  from  a 
spur  gear  meshing  with  the  exhaust  cam 
shaft  gear  furnishes  the  water  circulation. 
The  pump  shaft  has  a  flexible  connection  in 
it  to  protect  it  in  case  of  freezing,  and  the 
driving  gears  are  enclosed  in  the  cam  gear 
case.  All  of  the  joints  are  made  by  rub- 
ber tubing,  which  is  made  so  tight  a  fit 
that  no  clamps  are  deemed  necessary.  The 
usual  circulation  is  employed.  The  radi- 
ator is  of  the  horizontal  fin  tube  type, 
three  tubes  deep  from  front  to  rear.  At 
the  upper  part  a  tank  is  fonned  which 
carries  a  sufficient  volume  of  water,  and 
the  whole  is  enclosed  in  one  outside  shell. 
The  pump  shaft  is  provided  with  a  hand 
grease  cup  upon  the  dashboard,  and  from 
the  bottom  of  the  pump  a  tube  leads  down- 
ward with  a  drain  cock  at  the  end. 

A  Hill  precision  oiler  is  located  on  the 
dashboard  and  operated  by  means  of  a  cir- 
cular section  leather  belt  from  a  pulley  on 
the  rear  of  the  inlet  cam  shaft.  There  are 
two  leads,  one  to  each  compartment  of  the 
crank  case,  each  of  these  leads  being  con- 
nected to  two  of  the  plungers  in  the 
oiler.  This  supplies  oil  for  the  splash, 
which  takes  care  of  all  bearings  as  well 
as  the  cylinders. 

Ignition  is  by  jump  spark  from  storage 
batteries  carried  in  the 
box  on  the  running 
board.  The  plugs  are 
inserted  over  the  inlet 
valves.  A  Splitdorf  quad- 
ruple coil  and  timer  are 
used.  The  timer  is  on 
the  small  shaft  project- 
ing from  the  rear  of  the 
crank  case  between  the 
last  two  cylinders  and  is 
driven  by  bevel  gears 
from  the  inlet  cam  shaft. 

CLUTCH. 

Inside  of  the  flywheel, 
which  is  bolted  to  a 
flange  at  the  rear  end  of 
the  crank  shaft,  is  placed 
an  ordinary  leather  faced 
aluminum     cone     clutch. 


At  the  rear  of  this  clutch  is  bolted  a  sort 
of  hollow  hub,  inside  of  which  is  the  clutch 
spring  of  the  ordinary  type,  and  on  the  out- 
side of  which  are  two  flanges,  between 
which  work  the  hardened  steel  rollers  of 
the  forked  arm  which  operates  the  clutch. 
When  the  clutch  is  disengaged  it  comes  in 
contact  with  a  small  padded  piece  of  spring 
steel,  which  retards  its  motion  as  a  brake, 
and  therefore  quickly  reduces  the  speed  of 
rotation  of  the  change  gears,  doing  away 
with  the  clash  and  facilitating  gear  shifts. 

A  short  shaft  connects  the  rear  of  the 
clutch  hub  with  the  change  speed  gear. 
Its  forward  end  is  squared  and  fits  into  a 
square  opening  in  the  clutch  hub,  and  its 
rear  end  is  formed  into  a  lug  clutch  and  is 
surrounded  by  a  casing  packed  in  oil,  and 
acts  as  a  flexible  joint.  The  change  gear 
is  of  the  four  speed  and  reverse  sliding  gear 
type,  as  shown  in  the  accompariying  illus- 
tration. The  gears  are  all  made  of 
chrome-nickel  steel  and  are  bolted  wher- 
ever possible  to  flanges  integral  with  the 
transmission  shaft.  All  the  bearings  are 
Hess-Bright.  The  case  is  of  the  usual 
type,  of  aluminum,  divided  horizontally  into 
an  upper  and  a  lower  part.  The  lower  por- 
tion supports  the  case  by  four  arms,  which 
rest  on  the  subframe,  and  on  top  of  the 
upper  half  is  a  vefy  large  cover  plate, 
which  can  be  quickly  removed,  giving  ac- 
cess to  the  whole  interior.  The  rear  of  the 
case  forms  a  housing  for  the  large  driving 
bevel  gear  and  for  the  differential,  which 
is  of  the  bevel  gear  type.  The  jack  shaft 
is  supported  at  each  end  in  long  bronze 
bearings  held  in  special  supports  of  cast 
steel  bolted  to  the  side  members  of  the 
frame.  At  each  side  the  jack  shaft  has 
a  flexible  joint,  in  the  form  of  a  half 
Oldham  coupling.  One  peculiarity  of  this 
change  gear  is  the  fact  that  it  is  not  direct 
on  the  highest  speed,  but  is  made  direct 
on  the  third  speed,  the  fourth  being  still 
higher.  The  reverse  is  obtained  by  a  wide 
faced  idler,  which  is  swung  upward  into 
mesh  with  the  gear  on  the  driving  shaft, 
and  one  on  the  lay  shaft.  The  change 
speed  gear  is  controlled  by  a  side  lever  op- 
erating on  the  selective  principle  in  a  slot, 
as  shown  in  the  accompanying  sketch.   The 


Four  Speed  Change  Gear,  with  Direct  Drr'e  on  Third. 
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opposite  ends  of  one  slot  give  the  first  and 
second  speeds  and  the  opposite  ends  of 
the  other  slot  give  the  third  and  fourth 
speeds,  while  the  reverse  is  obtained  by 
pressing  a  thumb  button  on  the  top  of  the 
lever,  which  allows  it  to  be  moved  over 
into  the  slot  marked  R. 

CONTROL    AND   BRAKES. 

The  usual  spark  and  throttle  levers  are 
located  on  a  stationary  quadrant  on  the 
steering  wheel,  and  the  lever  previously 
mentioned  operates  the  gear  shifts.  Oper- 
ating on  the  same  quadrant  is  a  ratchet  pull 
lever  which  controls  the  emergency  brakes 
on  the  rear  wheels.  These  brakes  consist 
of  steel  drums  13  inches  in  diameter  by 
2  inch  face,  which  are  bolted  to  a  flange 
integral  with  the  rear  wheel  hubs  and  are 
operated  on  by  double  acting  steel  bands 
with  bronze  faces.  On  the  inside  of  the 
drum  is  a  ratchet  arrangement  which,  in 
conjunction  with  a  pawl  which  may  be  al- 
lowed to  engage  from  the  seat,  constitutes 
a  sprag.  The  pivot  for  these  brakes  is 
supported  on  an  arm  cast  integral  with  the 
spring  saddle  bolted  to  the  rear  axle,  and 
the  radius  rod,  which  is  solid  and  adjust- 
able in  length,  does  not  carry  the  strain  of 
the  brake.  On  each  side  of  the  differential 
on  the  jack  shaft  are  cast  steel  drums  oper- 
ated upon  by  contracting  steel  bands  with 


bronze  faces.  These  brakes  are  operated  in 
unison  through  an  equalizing  arm  by  means 
of  the  right  hand  pedal,  which,  as  shown  in 
the  photograph,  is  extremely  large.  The 
left  hand  pedal  operates  the  clutch.  Both 
brakes  are  inter-connected  with  the  clutch 
and  disengage  it 


The  Gibson  Power  Indicator. 

A  novel  and  interesting  testing  instru- 
ment for  automobile  engines,  the  invention 
of  Hugo  C.  Gibson,  an  English  automobile 
engineer,  at  present  located  at  194  Broad- 
way, New  York,  has  recently  been  brought 
to  the  attention  of  the  American  trade.  The 
principal  element  of  the  device  is  a  pressure 
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Gibson's  Power  Indicator. 

gauge  indicating  up  to  300  pounds  or  more 
per  square  inch.  At  the  bottom  of  the 
gauge  proper  there  are  a  number  of  fittings, 
including  an  adjustable  leak  valve  A,  a 
check  valve  B  and  a  four  way  hand  oper- 
ated cock  C,  which  in  conjunction  with  the 
gauge  permit  of  rapidly  and  accurately  de- 
termining either  the  explosion  or  compres- 
sion pressure  in  every  cylinder  of  the  en- 
gine. The  action  will  be  readily  under- 
stood by  reference  to  the  accompanying 
cut,  showing  two  views  of  the  instrument, 
one  of  them  in  section.  At  each  explosion 
in  the  cylinder  with  which  the  gauge  is  put 
in  communication  by  the  four  way  cock,  a 
small  quantity  of  the  burnt  gases  passes 
through  the  check  valve  B  into  the  tube  of 
the  gauge,  so  that  in  an  instant  the  pressure 
in  the  gauge  is  the  same  as  the  maximum 
pressure  developed  in  the  cylinder.  The 
gases  escape  from  the  indicator  through 
the  leak  valve  A  at  a  considerably  slower 
rate  than  they  can  pass  to  the  indicator 
through  the  check  valve  B,  so  that  the 
reading  of  the  indicator  will  decrease  with 
decreasing  pressure  in  the  engine  and  the 
pointer  will  return  to  zero  when  the  com- 
munication with  the  engine  is  shut  off  by 
means  of  the  four  way  cock.  By  means  of 
the  four  way  cock  the  four  cylinders  of  a 


four  cylinder  engine  can  be  rapidly  lestetl 
and  any  differences  in  their  maximum  pres- 
sures noted.  The  compression  pressure  in 
each  cylinder  can  be  determined  by  dosirg 
the  leak  valve  and  turning  the  engine  over 
by  hand  with  the  current  off,  or  by  prevent- 
ing ignition  in  that  cylinder  while  the  en- 
gine is  still  running. 

In  the  regular  use  of  the  device,  when  the 
engine  is  running,  if  the  ignition  is  im- 
perfect and  misfires  occur,  the  action  of  the 
gauge  hand  will  be  erratic,  the  hand  ad- 
vancing a  considerable  distance  and  then 
slowly  returning  to  the  compression  pres- 
sure. If  ignition  is  perfect,  the  beat  of  the 
hand  will  be  regular  and  can  be  adjusted 
by  means  of  the  leak  valve.  Other  defec- 
tions of  the  engine  are  indicated  by  the 
device  as  follows :  If  ignition  docs  not  oc- 
cur at  all  the  pressure  registered  by  the 
hand  will  be  that  of  compression  only.  If 
pre-ignition  is  occurring  the  pressures 
shown  will  be  considerably  higher  than 
normal,  accompanied  by  "knockings."  If 
the  valves  or  piston  rings  are  leaking  the 
pressures  developed  will  be  regular  but  not 
so  high  as  usual.  If  the  inlet  valves  are 
stuck  "shut"  the  indication  will  be  a  ver) 
low  pressure  less  than  normal  compression. 
If  the  exhaust  valve  is  stuck  **opcn"  the 
indicator  will  remain  at  zero,  etc. 

The  instrument  is  fastened  to  the  dash- 
board and  connected  by  four  metal  tubes 
to  the  respective  cylinders.  It  is  therefore 
in  constant  view  of  the  operator  and  may 
be  used  at  any  time  while  the  car  is  in 
operation.  We  understand  that  it  is  fitted 
to  a  number  of  the  motor  buses  in  opera- 
tion in  London,  and  the  engines  arc  peri- 
odically tested  by  a  superintendent,  whose 
task  is  very  much  facilitated  by  the  instru- 
ment. The  indicator  is  in  use  by  a  number 
of  leading  English  manufacturers  in  their 
testing  departments,  and  samples  have  been 
ordered  recently  by  several  American  firms. 
Mr.  Gibson  is  endeavoring  to  make  arrange- 
ments for  manufacturing  the  device  in  this 
country. 

Motor  Street  Sweeper  Competition. 

The  competition  for  motor  propelled 
street  sweepers  in  connection  with  the 
Milan  Exhibition,  to  which  we  referred  re- 
cently, carries  two  prizes,  one  of  5,000  lire 
($1,000)  and  the  other  of  2,000  lire  ($400). 
offered  by  the  municipality  of  Milan.  The- 
conditions  attached  to  this  competition  are: 
(i)  That  the  machine  must  clean  the  street 
and  collect  the  mud  into  a  receiver  not 
more  than  i  cubic  metre  in  capacity;  (2) 
that  it  must  work  equally  well  on  paved, 
asphalted  or  macadamized  roads;  (3)  that 
it  must  be  an  automobile,  and  not  require 
more  than  two  persons  to  control  it;  (4) 
that  it  must  be  able  to  travel  fully  loaded 
at  a  speed  of  not  less  than  10  kilometres 
(6.25  miles)  an  hour.  Entries  for  this  com- 
petition, for  which  there  are  no  fees,  can 
be  made  until  July  31,  and  every  machine 
competing  must  carry  its  sale  price.  Motor 
street  sweepers  have  been  repeatedly  pro- 
posed, but  have  never  come  into  use. 
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A  Comparison. 

By  Dr.  W.  H.  Bergtold. 

The  writer  has  already  reported  in  this 
jumal  (June  18  and  25.  1902)  his  trials 
nd  tribulations  and  joys  with  his  first  au- 
^mobile.  Concerning  this  first  carriage 
Liffice  it  to  say  that  it  was  a  small  3J^ 
orse  power  steam  runabout  model  of  1900. 
t  was  discarded  in  February,  1905,  after 
aving  been  in  constant  use  for  four  years, 
nd  after  it  had  been  driven  a  known  dis- 
ance  of  24,600  miles,  and  an  unknown  dis- 
ance  of  many  more  miles  during  times 
rhen  cyclometers  failed.  For  purposes  of 
omparison  this  car  will  be  considered  as 
laving  run  24,000  miles.  The  question  of 
t>st  of  running  and  maintenance  of  this 
ar  will  be  considered  later  on. 

In  February,  1905,  the  old  car  was  dis- 
placed by  a  two  cylinder  opposed  "gas"  car 
>f  the  convertible  runabout  tonneau  type, 
>resumably  developing  under  favorable  con- 
litions  12  horse  power.  This  car  has  now 
)een  in  use  a  year  (and  more),  and  we  can 
herefore  use  the  past  year's  experience 
o  make  a  comparison  between  the  two 
ars. 

CAREFUL   RECORD    KEPT. 

Let  us  somewhat  hastily  review  the  sat- 
sfactory  and  unsatisfactory  things  that  be- 
fcl  us  in  the  use  of  the  second  car.  It  may 
;>erhaps  be  not  without  interest  to  say  that 
a  monthly  record  has  been  kept,  each 
month's  events,  cost,  etc.,  being  noted  on  a 
single  sheet  of  foolscap  (or  more  sheets  if 
needed),  the  sheets  being  bound  together 
on  a  board  hung  in  the  garage;  in  fact 
these  sheets  make  an  automobile  diary  as  it 
frcre.  Every  gallon  of  gasoline  put  into 
the  machine  and  the  mileage  for  each  fill- 
ing, the  date  of  putting  in  new  dry  cells, 
and  the  amperage  reading  of  these  cells 
when  put  in  and  when  "dead,"  and  all  such 
items  have  been  faithfully  recorded  at  once, 
not  trusting  to  memory  for  any  single  item. 

The  car  has  been  satisfactory  in  that  its 
wheels,  chassis,  body,  gear,  axles  and  sim- 
ilar parts  are  still  as  good  as  new,  and  so 
arc  the  wheel  bearings;  all  these  parts 
wear  well,  while  in  the  old  car  there  was 
constantly  recurring  trouble  with  the  light 
running  gear,  and  the  small  balls  and  cones 
in  the  wheels.  The  new  car  was  run  con- 
stantly, and  for  the  greater  part  of  ten 
months  was  ready  for  use  day  and  night 
without  the  time  consumed  in  "firing  up." 

Another  feature  of  great  comfort  was  the 
large  gasoline  capacit]^,  giving  200  miles  or 
more  on  one  filling.  The  mileage  per  gal- 
lon of  gasoline  has  also  been  very  satis- 
factory. 

A    WIRING   WRINjaE. 

It  was  soon  seen  that  the  coil  (under  the 
seat)  was  not  readily  accessible,  so  a  box 
was  made  for  it,  and  the  combination  put 


on  the  dash,  where  one  could  reach  down 
and  adjust  the  trembler  with  ease  and  dis- 
patch. In  rearranging  the  coil  the  wiring 
was  completely  overhauled  and  rearranged, 
to  which  an  almost  entire  absence  of  elec- 
trical troubles  may  be  ascribed.  A  little 
"wrinkle"  in  this  wiring  may  be  useful  in 
the  future  to  others;  the  primary  wiring 
(the  new  one  being  of  the  heaviest  flexible 
house  light  cable),  from  the  dash  to  the  well 
under  the  seat,  was  threaded  through  a 
piece  of  discarded  cloth-covered  gas  hose. 
It  made  a  perfect  conduit,  and  one  of  my 
friends  criticised  me  for  my  extravagance, 
thinking  it  had  been  purchased  new  of  elec- 
trical dealers.  The  new  secondary  wires 
were  of  large  flexible  cables,  and  the  whole 
arrangement  has  never  given  the  least 
trouble.  It  was  found  that  the  ground 
wire  from  the  battery  box  to  the  chassis 
had  to  be  unfastened  each  time  the  body 
was  lifted  off  the  frame,  and  to  do  this  one 
had  to  open  the  battery  box.  To  obviate 
this  the  battery  terminal  was  led  to  an  ordi- 
nary telegraph  binding  post  on  the  outside 
of  the  box,  and  thereafter  it  was  easy  to 
screw  or  unscrew  the  ground  connection  in 
this  binding  post  without  taking  off  the 
box  cover. 

The  only  trouble  with  the  electrical  sys- 
tem, outside  of  watching  plugs  and  testing 
batteries,  was  the  occasional  breaking  of 
the  primary  wire  going  to  the  commu- 
tator. This  was  finally  fixed  for  good  by 
using  a  piece  of  heavy  flexible  picture  wire, 
threaded  through  small  rubber  tubing,  the 
latter  for  insulation.  This  has  proved  a 
very  satisfactory  combination,  as  in  this 
way  the  constant  vibration,  to  which  the 
commutator  primary  wire  is  subject,  has 
no  effect 

A    VOLTMETER   VALUABLE. 

It  seems  almost  needless  to  say  that  one 
of  the  first  accessories  purchased  for  this 
car  was  a  volt  ammeter.  It  has  been  worth 
its  weight  in  gold  in  its  help  in  locating 
loss  of  power  through  poor  ignition,  etc; 
without  it  much  trouble  would  have  been 
experienced  a  good  many  times  in  eliminat- 
ing batteries  as  a  source  of  trouble. 

The  tonneau,  though  weighing  but  100 
pounds,  was  found  to  be  awkward  to 
handle,  so  a  traveling  block  and  tackle  on 
ordinary  barn  door  tracks  was  rigged 
transversely  across  the  garage,  and,  presto! 
it  was  a  simple  thing  to  sling  the  tonneau 
in  the  air  and  push  it  over  into  place,  all 
taking  but  a  moment,  and  being  done  with 
ease  and  comfort.  Aside  from  a  soiled 
plug,  or  a  cracked  porcelain,  or  the  need 
of  new  plug  washers,  the  spark  plugs  have 
given  little  trouble. 

GEAR  LUBRICATION   DIFFICULTIES. 

It  has  been  impossible  to  keep  the  trans- 
mission (planetary)  gear  case  filled  with 
lubricant.  One  side  plate  is  not  precisely 
square  with  the  shaft,  so  that  this  plate, 
as  it  revolves,  wabbles  as  it  were,  and  just 
enough  to  allow  the  lubrication  to  escape 
through  centrifugal  force  of  the  revolving 
gear.  The  intention  has  been  to  have  this 
plate  ground  to  a  fit  when  the  engine  had 


to  be  taken  down,  but  as  this  has  not  yet 
been  necessary  the  fault  is  still  patent. 
This  leaves  the  gears  somewhat  dry  at 
times,  and  noisy,  too. 

The  gasoline  consumption  has  been  very 
satisfactory,  the  mileage  per  gallon  never 
falling  below  18,  and  sometimes  going  to 
26,  ordinary  store  gasoline  having  been 
used,  and  when  strained  found  perfectly 
satisfactory.  The  original  carburetor  was 
not  very  flexible,  and  was  also  given  to 
"laying  down  in  the  harness"  at  most  im- 
expected  and  unfortunate  times.  It  did 
not  have  the  so  called  compensating  de- 
vices. The  writer  devised  and  attached  to 
it  a  compensating  device,  which  helped  to  do 
away  with  these  troubles.  In  brief  a  hole 
was  bored  through  the  two  shells  of  the 
throttle  (this  consisting  of  two  cylinders, 
one  revolving  on  its  long  shaft  inside  the 
fixed  outer  one)  in  such  a  way  that  when 
the  throttle  was  fully  opened  this  hole  ad- 
mitted additional  air  to  the  mixture,  and 
when  the  throttle  was  closed  the  holes  in 
the  throttle  cylinders  failed  to  tally,  and 
were  to  all  intents  and  purposes  non-ex- 
istent. The  new  air  supply  was  controlled 
by  an  automatic  (spring)  shutter,  which 
admitted  more  and  more  air  the  deeper  it 
was  displaced.  This  device  really*  con- 
verted a  fair  carburetor  into  one  giving 
much  more  flexibility  and  a  more  constant 
mixture. 

NEW   CARBURETOR. 

A  new  carburetor  was  put  on  about  the 
middle  of  August,  one  of  the  modem 
makes,  with  compensating  device.  It  has 
been  satisfactory  in  warm  weather,  giv- 
ing a  good  deal  more  power  to  the  car,  but 
impossible  to  adjust  so  as  to  allow  the 
engine  to  run  slowly  when  idle;  the  engine 
would  race  or  "die,"  according  as  one 
opened  or  closed  the  gasoline  supply  be- 
yond a  given  point.  This  is  a  peculiarity  of 
this  make  of  carburetor,  for  my  friends 
who  use  them  have  the  same  experience. 
These  two  carburetors  differ,  too,  very 
greatly  in  the  ease  with  which  they  start 
The  old  one  will  start  on  half  a  turn  of  the 
crank,  no  matter  what  the  atmosphere  con- 
ditions may  be,  while  in  cold  weather  the 
new  style  was  dreadfully  slow  in  starting, 
balking,  no  matter  what  sort  of  adjustment 
was  made  with  it,  and  requiring  raw  gaso- 
line poured  on  the  intake  gauze.  Because 
of  this  these  two  carburetors  were  fitted 
with  similar  and  interchangeable  iron 
unions,  and  can  now  be  switched  back  and 
forth  onto  the  engine  intake  pipe  in  a  few 
moments.  The  old  one  has  been  in  use 
since  the  cold  weather  came  on  in  the  fall, 
and  will  be  displaced  by  the  newer  one 
as  soon  as  settled  warmer  weather  comes 
in. 

SOME  ATTACHMENTS   ADDED. 

After  our  experience  with  mud  and  water 
getting  into  the  carburetor  a  simple  canvas 
apron  under  the  forward  part  of  the  car 
stopped  further  trouble  from  this  source. 
A  mufiler  cut-out  has  been  a  useful  addi- 
tion, both  to  enable  one  to  better  watch  the 
engine  and  to  use  after  dark  to  wake  up 
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some  of  the  grown  up  children  who  stand 
about  in  the  streets  or  near  corners  under 
the  shade  of  electric  lights;  it  also  wakes 
those  who  walk  along  the  street  after  dark, 
forgetting  that  a  physician  has  to  make 
night  calls  once  in  a  while. 

After  using  the  car  for  the  first  two 
weeks  an  inspection  showed  every  bolt 
holding  the  engine  frame  to  the  chassis  to 
be  loose,  because  no  set  nuts  were  used. 
These  were  supplied,  locked  firmly  in  place, 
and  not  a  bolt  or  nut  has  slipped  since  then. 
The  copper  circulating  pipes  were  joined 
to  the  engine,  tank  and  radiator  with  half 
unions  (if  that  be  the  way  to  designate  the 
connection),  and  made  water  tight  with 
rubber  washers.  Those  in  the  engine  and 
tank  connections  were  constantly  jarring 
loose,  leaking  enough  to  soon  empty  the 
water  tank.  The  pipes  between  the  engine 
and  tank  were  cut,  and  then  reconnected  by 
hose,  which  has  obviated  the  strain  on  the 
joints,  and  the  half  unions  were  packed 
with  asbestos  wicking,  these  two  changes 
stopping  the  leaking  and  preventing  a  re- 
currence of  the  trouble. 

DRV   CELLS   DETERIORATING. 

A  careful  record  has  been  kept  of  the 
dry  cells  used  since  last  May.  A  study  of 
this  d^ta  shows  that  the  cells  have  steadily 
grown  poorer  and  poorer  in  efficiency.  It 
is  a  constant  surprise  that  such  cells  can 
be  sold,  and  that  some  enterprising  firm 
does  not  start  in  and  conquer  the  market. 
A  cell  was  never  accepted  at  the  supply 
house  unless  it  read  well,  so  we  may  be 
sure  that  as  much  care  is  exercised  now 
as  a  year  ago  in  selecting  cells.  There 
can  be  no  question  in  the  writer's  experi- 
ence but  that  there  has  been  a  steady  de- 
terioration in  the  product  put  on  the  mar- 
ket by  the  maker  of  these  cells  during 
the  past  year.  It  is  right  to  add,  too, 
that  only  those  cells  of  most  recent  manu- 
facture were  accepted,  i.  e.,  a  cell  a  month 
old  would  not  do  if  one  made  a  week  ago 
could  be  purchased.  One  can  determine 
this  by  the  marks  on  the  bottom  of  the  cell. 

During  one  spell  of  hot  weather  a 
heavier  lubricating  oil  was  used,  because 
the  ordinary  oil  seemed  to  flow  too  free- 
ly. This  heavy  oil  gummed  after  a  few 
days'  use,  and  it  took  several  doses  of 
kerosene  to  purge  the  engine  and  get  it 
fairly  clean. 

Incidentals  in  the  way  of  clutch  adjust- 
ments, taking  up  play  in  main  and  crank 
bearings,  have,  of  course,  been  neces- 
sary, but  on  the  whole  these  parts  have 
done  good  service. 

COOLING    DIFFICULTY. 

During  the  warmer  weather  the  en- 
gine failed  to  cool  if  the  car  carried  a 
full  load  (tonneau  and  four  passengers), 
especially  if  there  was  a  rear  wind. 
Everything  which  might  cause  overheat- 
ing was  looked  for  and  eliminated,  such 
as  water  in  the  gasoline,  too  rich  a  mix- 
ture, insufficient  lubrication  and  clogged 
circulation,  and  the  conviction  was  forced 
on  me  that  the  car  was  underpowered 
and  the   pump   too   small.     The   present 


arrangement  of  piping  from  the  tank  to 
the  engine  seems  to  the  writer  to  be 
faulty;  this,  however,  can  only  be  deter- 
mined by  trying  other  ways  of  circula- 
tion, and  it  will  be  tested  this  spring.  So 
long  as  the  weather  is  warm  the  lubrica- 
tion, once  adjusted,  works  fairly  well;  it 
is  of  the  so  called  automatic  type,  the 
oil  reservoir  deriving  its  pressure  from 
the  crank  case.  It  is  altogether  a 
wretched  apology,  and  needs  constant 
attention  as  soon  as  the  oil  becomes  at 
all  thick  through  lower  temperature. 
The  several  checks  in  the  delivery  pipes 
gomg  to  the  cylmders  have  had  a  way  of 
sticking,  and  so  preventing  lubrication. 

WATER   IN    GASOLINE. 

In  September  (after  seven  months' 
use),  while  running  in  one  of  our  parks, 
the  pin  holding  the  commutator  cam  to 
the  half  time  shaft  slipped  out  of  place, 
stalling  the  engine.  Fortunately  it  took 
but  a  short  time  to  replace  the  pin  and 
correctly  reset  the  commutator.  The 
original  timer  has  been  replaced  by  a 
second  similar  one.  Both  were  kt  best 
miserable  affairs,  made  of  fibre,  wearing 
loose  very  quickly.  In  November  the 
engine  ran  badly,  missing  for  some  in- 
explicable reason,  but  not  enough  to  stall 
the  car.  Trial  of  the  engine  by  elimina- 
tion forced  the  conviction  that  there  was 
water  in  the  gasoline.  It  then  occurred 
to  me  that  the  gasoline  tank  had  not  been 
entirely  emptied  or  cleaned  for  some 
months,  and  that  perhaps  water  had 
gradually  accumulated  in  it,  particularly 
after  the  arrival  of  colder  weather,  which 
lessens  the  solubility  of  water  in  gaso- 
line, the  water  then  going  to  the  tank 
bottom  and  back  through  the  supply 
pipe  when  the  car  was  tilted  in  going  up 
hill.  Be  this  as  it  may,  however,  this 
missing  ceased  when  a  pint  of  gasoline 
was  drained  from  the  tank,  care  being 
taken .  to  have  the  car  tilted,  as  men- 
tioned above.  It  is  possible  that  dirt  as 
well  as  water  may  have  been  removed. 

After  running  nine  months  the  inner 
main  bearing  could  no  longer  be  fully 
taken  up,  and  shims  had  to  be  put  next 
to  the  brasses  so  that  the  adjusting 
wedge  might  push  the  brasses  more 
closely  together.  About  this  time  two 
tires  began  to  give  out.  Good  luck  had 
been  with  all  the  tires  for  a  distance  of 
5,100  miles,  in  all  of  which  time  there 
had  not  been  a  single  puncture.  These 
two  tires  gave  way  simultaneously  all 
along  the  tread  half  way  up  from  the 
rim.  I  later  learned  that  this  is  the  way 
all  the  tires  of  this  particular  make  go 
to  pieces,  so  I've  shifted  to  another  make. 
The  fabric  in  the  tires  seemed  to  go  to 
pieces  all  at  once,  as  though  it  were  rot- 
ten. Two  new  tires,  complete,  have  been 
purchased  during  the  year.  A  broken 
commutator  spring  delayed  the  game  one 
evening  while  the  writer  was  making 
calls;  luckily  the  car  came  to  rest  under 
an  electric  street  lamp,  when  a  diagnosis 
was   promptly   made   and   a   new   spring 


adjusted.  This  was  the  only  spring 
broken  while  using  the  original  type  of 
timer.  A  new  kind  of  timer  is  now  oa 
the  half  time  shaft,  and  is  satisfactory  m 
that  it  is  much  more  accessible  and  eisy 
to  adjust. 

FIRST  SHOP  REPAIRS. 

At  the  end  of  ten  months*  use  the  car 
had  its  first  spell  in  a  repair  shop.  The 
toggle  joint  in  the  expanding  brake  had 
broken,  and  to  replace  it  one-half  of  th« 
rear  axle  and  compensating  gear  had  to 
be  taken  down.  Here  was  the  plac« 
when  a  difference  in  the  ease  of  repair^ 
ing  a  moderate  weight  gas  car  aii(j 
light  steamer  became  apparent.  Ther< 
was  nothing  the  writer  could  not  do  t<3 
the  steamer  in  his  own  garage,  even  t« 
tapping  a  burned  boiler  or  putting  in  n 
new  one,  though  the  heavy  time  con^ 
suming  work  on  the  steamer  was  dnnt 
for  the  writer  by  the  repair  shop.  When 
it  <:ame  to  doing  this  heavy  work  on  th« 
gas  car  the  writer  balked.  He  soon 
found  that  a  vastly  greater  amount  oi 
time  could  be  charged  up  in  repairing  a 
gas  car  than  in  remedying  analogous 
troubles  in  a  steamer.  This  different 
has  been  rubbed  into  me  ever  since,  ioi 
the  car  has  needed  shop  attention  several 
times  since  then.  It  is  only  just  to  say 
that  I  have  been  treated  fairly  and 
squarely  in  the  shop  where  this  second 
car  has  been  repaired;  nevertheless  it 
does  take  an  everlasting  lot  of  time  at 
75  cents  per  hour  to  take  dowTi,  repair, 
replace  and  adjust  a  moderate  weight 
internal  combustion  engine  or  its  parts. 
After  eleven  months*  use  a  link  had  to  be 
taken  out  of  the  chain,  and  one  month 
later  this  chain  was  thrown  away,  for  it 
showed  symptoms  of  riding  on  the 
sprocket  teeth,  a  sure  sign  a  chain  is 
about  played  out. 

The  first  real  trouble  occurred  with  the 
compensating  gear,  the  side  plate  holding 
the  spurs  laterally  in  place  stiffening  its 
thread,  throwing  the  spurs  out  of  mesh. 
This  happened  twice,  once  while  on  the 
road,  when  it  was  temporarily  repaired  by 
wiring  the  side  plate  to  the  central  part 
through  the  holes  made  for  the  original 
cotters,  which  were  used  to  prevent  the  side 
plate  from  unscrewing.  This  trouble  was 
finally  fixed  by  a  set  of  bolts  so  placed  as 
to  engage  both  side  plate  and  centrepie« 
at  once.     It  has  stayed  in  place  since  thea 

DECREASED  VALVE   LIFT. 

In  December  there  was  a  marked  falling 
off  in  power,  even  when  running  under 
the  most  favorable  circumstances.  Investi- 
gation showed  that  the  heads  on  the  rods 
between  the  cams  and  the  valve  stems  had 
worn  so  loose  that  there  was  a  marked  loss 
in  the  lift  of  all  tlie  valves.  These  inter- 
mediate rods  have  thistle  shaped  heads,  and 
abut  against  the  cams  eccentrically  so  that 
the  rod  may  revolve  at  each  thrust.  This 
throws  a  side  strain  on  the  heads  which 
had  loosened  every  one.  A  new  set  of  rods 
was  made,  the  cam  end  set  of  heads  was 
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nned  and  brazed  on  the  rods,  while  the 
ad  of  the  valve  side  was  threaded  on  the 
»d  and  set  tight  by  a  lock  nut,  care  being 
ken  in  making  all  these  new  heads  to  give 
lem  all  the  length  possible,  so  as  to  in- 
■ease  their  hold  on  the  rods. 

COOLING    SOLUTION    ATTACKED  TUBES. 

In  January  (this  year)  the  rear  cylinder 
rcw  progressively  weaker,  owing  to  the 
dves  sticking,  apparently  due  to  an  excess 
[  lubrication.  On  a  recurrence  of  the  diffi- 
ilty  the  plug  was  re-examined,  and  this 
me  it  showed  a  salty  deposit,  which  tasted 
ke  chloride.  This  aroused  suspicion  that 
icre  was  a  spongy  condition  or  a  leak 
amcwhere  between  the  water  jacket  and. 
ie  intake  line.  The  next  day  it  was  found 
iat,  despite  liberal  lubrication,  the  rear 
tston  stuck,  at  times  so  fast  that  it  could 
ot  be  moved.  On  taking  this  cylinder  off 
ts  inside  was  found  copper  plated,  as  also 
rere  the  piston  and  rings,  the  latter  being 
tuck  fast  in  their  grooves,  and  were  broken 
Q  their  removal.  The  chloride  solution 
tad  evidently  become  acid,  and  had  at- 
acked  the  copper  circulation  tubes,  the 
»pper  chloride  which  resulted  being  taken 
nto  the  cylinder  through  a  leak  between 
he  jacket  and  the  intake  chamber,  just  out- 
lidc  the  intake  valve.  This  leak  was  fotmd 
Co  be  due  to  porosity  in  the  casting,  and 
iras  revealed  by  a  fine  sweating  on  the 
iralls  of  the  intake  passage  in  the  neigh- 
l)orhood  of  the  intake  valve,  and  also  in 
md  about  the  entrance  of  the  intake  gas 
pipe. 

AN    UNSUCCESSFUL    EXPERIMENT. 

An  eflFort  to  close  this  leak  was  made 
by  first  filling  the  jacket  with  a  strong 
solution  of  sulphate  of  copper,  the  jack- 
et being  first  cleaned  of  grease  by  a 
soaking  with  gasoline.  After  several 
days*  soaking  in  the  copper  solution  the 
jacket  was  filled  with  a  strong  solution 
of  molasses  in  water.  After  this  had 
been  given  time  to  soak  into  the  porous 
iron  the  jacket  was  drained  and  the  cylin- 
der baked  in  a  hot  oven.  It  was  fondly 
hoped  that  the  porous  iron  would  fill 
up  with  molasses,  which  in  baking  would 
be  converted  to  carbon,  and  so  fill  up 
the  pores.  It  was  a  dismal  failure,  how- 
ever, and  a  new  cylinder  was  sent  for 
and  put  in.  In  replacing  the  cylinder  it 
^as  found  advisable  to  put  in  a  new 
wrist  pin  in  the  rear  piston.  The  car  has 
not  run  as  well  since  then. 

These,  in  brief,  are  the  major  troubles 
experienced  during  the  year's  use  of  the 
car.  The  minor  troubles,  i.  e.,  leaking 
or  flooding  carburetor,  fouling  of  radia- 
tor, loosening  of  keys  in  the  rear  wheels, 
etc.,  are  negligible. 

EXPENSES    COMPARED. 

Following  is  a  tabulation  of  the  total 
expense  of  the  two  cars.  Under  the  head 
^^  gasoline  is  included  lubricating  oil 
ioT  both,  and  for  the  gas  car,  also,  the 
cost  of  dry  cells.  Gasoline  costs  in  Den- 
ver 16  to  21  cents  a  gallon,  according  to 


the  dictates  of  the  powers  that  be: 

Gas. 

Steamer.       Steamer.         Car. 

Total,  Four      Third  One 

Years.  Year.  Year. 

Gasoline $378.95    $115.40    $91.60 

Repairs 235.05        22.90      55-30 

Replacements.       319.  I5      232.35      60.75 
Improvements        44.00        20.90      20.10 

Tires   136.25        59-25      7490 

Miscellaneous.        38.20  5.00      19.70 

Total  $1,151.60    $456.80  $322.35 

Total  mileage .     24,600+     6,400 

No  attempt  will  be  made  here  at  an 
exhaustive  analysis  of  these  figures,  and 
the  reader  may  study  over  them  as  he 
pleases.  It  is  interesting  to  note,  how- 
ever, that  the  cost  per  mile  for  the  steam- 
er (not  counting  depreciation)  is  about 
4  5-6  cents,  and  including  depreciation 
(which  can  be  determined  absolutely,  as 
the  car  cost  $775  and  sold  for  $100), 
about  7  7-12  cents  per  mile.  The  cost 
for  the  second  car  (excluding  deprecia- 
tion) was  about  5  cents  a  mile,  and  in- 
cluding depreciation  ($250)  estimated  at 
25  per  cent,  per  year;  taking  the  first  car 
as  a  standard,  the  cost  is  about  9  cents 
per  mile.  The  writer  believes  that  this 
estimate  of  depreciation  in  the  second 
car  is  too  low,  if  anything^  and  this  is  in 
the  car's  favor,  certainly  not  against  it. 
The  expense  figures  have  not  been  mini- 
mized. Every  item  -for  both  cars  has 
been  included,  and  a  fair  comparison  has 
been  constantly  aimed  at,  and,  it  is  be- 
lieved, achieved.  It  may  be  held  that  the 
defective  cylinder  ought  to  be  excluded 
in  the  cost  items,  as  being  an  unusual  and 
extraordinary  expense.  If  it  be  exclud- 
ed (amounting  to  $5985  first  cost,  express 
and  shop  work),  it  brings  the  total  year's 
cost  to  $262.50,  which  gives  a  cpst  per 
mile  of  4+  and  84-  cents  respectively. 
Throwing  every  factor  into  the  balance 
in  favor  of  the  second  car,  the  cost  per 
mile  is  still  in  favor  of  the  steamer,  as 
the  total  cost  for  the  first  two  years  to- 
gether in  running  the  steamer  was  but 
$313.80.  The  writer  was  greatly  sur- 
prised when  he  had  finished  tabulating 
these  expenses  to  see  how  much  lower 
were  these  expenses  for  the  steamer 
when  compared  with  the  gas  car.  The 
gas  car  cost  more  to  run  it  the  first  year 
than  running  the  steamer  the  first  two 
years  together. 

The  single  year's  expense  of  the  steam- 
er in  the  table  is  that  of  the  third  year, 
selected  purposely  so  as  to  show  the  car 
at  its  worst,  a  year  when  a  new  boiler 
had  to  be  installed  at  a  cost  of  $100.  A 
new  compensating  gear  and  reboring  the 
cylinders  also  ran  this  year's  expenses  up 
to  the  top  mark.  Yet,  in  spite  of  this,  the 
four  years'  average  compares  very  favor- 
ably with  that  of  the  second  car. 

CONCLUSIONS. 

Of  course  such  conclusions  as  are  here 
subjoined  are  drawn  entirely  from  per- 
sonal experience,  and  with  only  two  cars; 


fortvmately  they  are  based  on  a  somewhat 
long  period  of  use,  and  rather  an  extensive 
mileage,  though  it  is  regrettable  that  the 
gas  car  has  not  been  used  as  long  as  the 
steamer.  In  comparing  the  performances 
of  these  two  cars  it  must  not  be  forgotten 
that  the  first  was  a  small  two  passenger 
steamer,  weighing  about  800  pounds  (gaso- 
line and  water  included),  of  not  more  than 
3^  horse  power,  and  using  2j4x28  inch 
single  tube  tires.  After  five  years'  use  of 
an  automobile  the  writer  feels  safe  in  say- 
ing that  the  actual  running  cost,  i.  e.,  cost 
of  gasoline,  lubricating  oil  and  batteries,  is 
negligible,  that  is  to  say,  they  are  the  least 
important  items  in  maintenance.  When 
one  is  considering  the  choice  of  cars,  the 
big  items  are  shop  charges,  replacements 
and  tires,  and  it's  a  question  whether  the 
last  should  not  be  first.  My  present  car  is 
neither  "fish  nor  fowl."  If  s  too  heavy  for 
a  rimabout,  and  entirely  too  low  in  power 
as  a  touring  car.  A  car  for  my  daily  use 
should  be  of  the  runabout  type,  as  light  as 
is  consistent  with  good  design  and  staunch- 
ness, and  equipped  with  the  smallest  tires 
useful  for  the  given  weight  of  car.  All 
things  equal,  my  steamer  was  not  one  whit 
more  bothersome  during  the  first  year  than 
the  gas  car.  There  has  never  been  one 
occasion  during  this  year's  use  of  the  gas 
car  when  trouble  was  not  located,  usually 
at  once. 

Nevertheless,  the  internal  combustion  en- 
gine (including  all  that  is  implied  in  this 
term  when  the  engine  is  part  of  a  modern 
automobile)  is  in  reality  a  delicate  mechan- 
ism, very  prone  to  get  out  of  adjustment, 
and  in  so  doing  its  power  is  reduced,  and 
so  is  its  reliability.  It  gives  one  a  sub- 
conscious feeling  of  unrest  and  dissatisfac- 
tion, unrelieved  until  the  engine  is  once 
more  readjusted.  On  the  other  hand  with 
a  steamer  there  are  more  things  to  watch, 
but  no  more  to  keep  in  adjustment,  and  a 
steamer  is  certainly  much  more  sure  to 
keep  going  with  imperfect  adjustment. 

In  other  words  with  a  steamer  one  can 
limp  along  and  get  about  with  the  mechan- 
ism in  condition  of  extreme  disarrangement ; 
an  equal  lack  of  adjustment  in  a  gas  car 
would  put  it  out  of  action  at  once.  Perhaps 
the  writer  was  unforttmate  in  the  selection 
of  the  make  of  car,  or  in  the  car  dealt  out 
to  him;  be  this  as  it  may  the. writer  must 
confess  that  he  would  be  much  puzzled, 
were  he  to  buy  a  new  car  now,  as  to  which 
type  of  car  to  purchase,  steam  or  gasoline, 
to  say  nothing  of  the  difficulty  in  making 
a  choice  among  the  many  light  runabout 
gas  cars  now  on  the  market. 


Some  months  ago  automobiles  were 
barred  from  Hyde  Park,  London,  but  it  is 
now  officially  announced  that  licenses  and 
badges  will  be  issued  by  the  Commission- 
ers of  His  Majesty's  Works  and  Public 
.Buildings  for  the  admission  of  electric  car- 
riages to  Hyde  Park  between  the  hours  of 
4  p.  m.  and  7  p.  m.  in  the  months  of  May, 
June  and  July.  The  original  order  was 
not  intended  to  bar  electric  cars. 
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EI-RCTRIC 
IGNmON 

^ 

The  Magnetic  Vibrator. 

The  magnetic  vibrator  as  applied  to 
ignition  coils  has  undergone  considerable 
development  in  recent  years.  The  original 
hammer  vibrator,  the  invention  of  which 
is  generally  credited  to  Neef,  has  too  low 
a  rate  of  vibration,  does  not  break  the 
contact  rapidly  enough,  and  is  too  much 
inclined  to  lose  its  adjustment.  AH  im- 
provements in  vibrators  have  been  in  the 
direction  of  overcoming  these  defects. 

The  rate  of  vibration  of  an  ordinary 
hammer  vibrator  depends  upon  the  length 
of  the  spring  and  the  mass  of  its  armature, 
and  the  most  obvious  method  of  increasing 
the  rate  of  vibration  is,  therefore,  to 
shorten  the  spring  and  to  make  the  arma- 
ture smaller.  A  limit  is  soon  reached, 
however,  in  this  direction,  as  when  the 
spring  is  shortened  it  becomes  stiffer  and 
requires  a  greater  magnetic  force  to  pull  it 
away  from  the  stationary  contact,  so  that 
a  bigger  armature  is  really  required,  instead 
of  a  smaller  one.  That  the  break  in  an 
Ordinary  hammer  vibrator  must  be  com- 
paratively slow  is  obvious,  because  the  cir- 
cuit is  broken  the  very  jnoment  the  spring 
blade  begins  to  move;  the  velocity  of  the 
spring  is  at  first  zero  and  its  acceleration 
is  proportional  only  to  the  force  of  mag- 
netic attraction.  In  order  to  render  the 
break  more  sudden,  different  expedients 
have  been  resorted  to,  all  tending  to  com- 
plicate the  vibrator  mechanism,  yet  having 
sufficient  merit  to  have  warranted  their 
extensive  adoption  in  place  of  the  hammer 
vibrator. 

In  a  number  of  vibrators  the  moving 
part  is  composed  of  two  distinct  pieces, 
one  of  which  is  attracted  by  the  magnetic 
core  and  moves  through  a  certain  distance 
before  effecting  a  break  in  the  circuit 
This  result  may  be  obtained  in  two  differ- 
ent ways.  In  the  first,  generally  known 
as  the  Carpentier  type,  the  piece  which  is 
magnetically  attracted  and  which  does  not 
carry  any  platinum  contact  point,  after  hav- 
ing moved  a  certain  distance  and  conse- 
quently attained  considerable  speed,  deals 
a  blow  to  the  other  piece,  a  spring  blade 
which  carries  near  its  free  end  a  contact 
point  bearing  against  the  platinum  tipped 


contact  screw.  During  the  motion  of  the 
armature  spring,  before  it  strikes  the  con- 
tact spring,  a  considerable  amount  of  ener- 
gy has  been  stored  up  in  the  former  and 
a  portion  of  this  energy  is  at  the  moment 
the  blow  occurs  instantly  transferred  to 
the  contact.    One  particular  vibrator  of  the 
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Fig.  I. 
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Fig.  2. 

Carpentier  type  is  shown  in  Fig.  i  and 
another  in  Fig  2.  In  the  former  vibrator 
the  armature  spring  A  is  formed  with  a 
central  longitudinal  slot,  in  or  over  which 
is  located  the  contact  spring  B.  The  arma- 
ture spring  is  formed  with  a  catch  C  at 
the  inner  end  of  the  slot,  which  engages 
the  free  end  of  the  contact  spring  B  after 
spring  A  has  moved  a  certain  distance,  and 
pulls  the  contact  point  on  B  away  from 
the  point  of  the  contact  screw.  In  the 
tjrpe  of  vibrator  shown  in  Fig.  2  the  arma- 
ture spring  B  and  contact  spring  A  are  of 
the  same  width  and  are  placed  one  on  top 
of  the  other  and  riveted  together  at  one 
end,  which  end  is  securely  held  to  a  block 
on  the  coil  box  by  a  screw.  The  armature 
is  in  the  form  of  a  rivet  with  one  small  and 
one  large  head;  it  is  securely  fastened  to 
the  armature  spring  and  its  stem  extends 
through  a  slightly  larger  hole  in  the  con- 
tact spring.  The  length  of  the  stem  is 
something  more  than  twice  the  thickness 
of  the  contact  spring.  When  the  core  be- 
comes magnetized  it  attracts  the  armature, 
and  the  latter  begins  to  move  in  the  direc- 
tion of  the  core,  bending  its  spring.  When 
the  motion  of  the  armature  is  equal  to  the 
difference  between  the  length  of  the  arma- 
ture stem  and  the  thickness  of  the  contact 
spring  the  small  head  of  the  armature  deals 
a  blow  to  the  contact  spring  and  quickly 
and  abruptly  separates  the  contact  points. 
The  particular  vibrator  here  illustrated  is 
one  used  by  the  Autocoil  Company. 

In  the  second  type  of  vibrator  referred 
to,  known  as  the  Amoux  &  Guerre,  both 
contact  points  are  carried  upon  springs 
of  magnetic  material,  which  both  move  to- 
ward the  core  when  the  magnetizing  effect 
first  begins.  After  a  certain  equal  motion, 
during  which  the  points  remain  in  contact, 
one  of  the  springs  abuts  against  a  stop, 
which  suddenly  checks  its  motion  and  ef- 
fects  a  very  abrupt  break  at  the  contact 


points.  The  device  is  illustrated  in  F^ 
3,  in  which  A  and  B  are  the  two  brings, 
which  are  both  supported  at  one  end  and 
insulated  from  each  other.  The  spring  B 
is  longer  than  the  other  and  its  modon  is 
limited  by  the  stop  C  As  the  break  ocain 
when  both  springs  have  attained  a  consid- 
erable speed,  it  is  very  abrupt  D  is  a  sort 
of  magnetic  bridge,  the  object  of  which  ii 
to  increase  the  strength  of  the  magnetic 
field  around  the  spring  B,  thus  insuring 
that  the  magnetic  attraction  of  this  spring 
is  substantially  the  same  as  that  on 
spring  A. 

There  is  one  theoretical  defect  in  the 
operation  of  practically  all  vibrators,  which 
it  has  been  the  constant  aim  of  coil  maken 
to  overcome,  but  which  thus  far  appears 
to  have  been  found  impossible  to  entirely 
eradicate.  When  the  current  flows  into 
the  coil,  the  core  becomes  magnetized  and 
attracts  the  armature,  thus  breaking  the 
circuit  This  may  be  regarded  as  the  first 
phase  in  the  operation  of  a  vibrator.  Im- 
mediately the  contact  is  broken,  the  mag- 
netism of  the  core  ceases  and  the  armature 
returns  to  its  original  or  normal  position, 
re-establishing  contact.  This  is  the  second 
phase  in  the  operation.  There  is,  however, 
still  another,  a  third  phase  in  the  action  of 
the  magnetic  vibrator.  Namely,  when  the 
contact  spring  returns  to  its  normal  posi- 
tion and  the  stationary  and  movable  con- 
tact points  are  brought  into  contact  with 
more  or  less  force,  the  contact  spring  is 
thereby  set  into  vibration  and  the  contact 
points  are  prevented  from  remaining  in 
firm  contact  for  a  sufficient  length  of  time 
to  allow  the  current  in  the  primary  winding 
of  the  coil  to  attain  its  full  valiic;  hence, 
the  spark  will  be  small. 
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Fig.  3. 

A  vibrator  for  which  it  is  claimed  that 
the  extra  vibration  has  been  practically 
eliminated  is  the  Nieuport,  illustrated  in 
Fig  4.  The  armature  A  of  this  vibrator 
consists  of  soft  iron  one-thirty-second 
inch  thick  and  has  the  peculiar  shape 
shown  in  the  drawing.  The  diameter  of 
the  armature  is  slightly  larger  than  that 
of  the  core,  in  order  that  it  may  be  tra- 
versed by  as  much  magnetic  flux  as  pos- 
sible. Toward  its  free  end  the  armature 
carries  the  platinum  contact  point  and  on 
each  side  a  small  tip  designed  to  guide  the 
end  of  the  supplementary  spring  A.  The 
armature  is  supported  by  a  short  sted 
spring  B,  which  is  bolted  to  a  block  on 
the  coil  box.  The  supplementary  spring  C 
is  held  between  nuts  on  the  stud  D;  at  its 
middle  it  rests  on  the  heads  of  the  screws 
securing  the  spring  B  in  place,  and  at  its 
free  end  against  the  armature  A.  The  con- 
tact screw  E  passes  through  a  bridge  F  of 
soft  iron  which  increases  the  intensity  of 
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the  magnetic  field  in  which  the  armature  is 
located.  It  is  claimed  that  by  extended  ex- 
perimentation such  a  relative  location  of 
the  contact  point  and  the  tips  on  the  arma- 
ture has  been  arrived  at  that  when  the 
armature  is  set  into  vibration  by  the  strik- 
ing together  of  the  two  contact  points  a 
node  is  formed  at  the  contact  point  on  the 
armature,  so  that  it  docs  not  move  and 
maintains  good  contact  with  the  point  on 
the  screw  until  the  current  has  attained 
such  a  value  that  the  magnetism  of  the  core 
overcomes  the  spring  B  and  draws  the 
points  apart.  To  those  to  whom  the  term 
node  is  unfamiliar,  it  may  be  explained  as 
follows :  If  two  persons  at  some  distance 
apart  hold  loosely  between  them  a  rope, 
and  this  is  set  in  motion  by  one  of  the  per- 
sons whipping  his  end  up  and  down,  the 
rope  will  assume  a  sort  of  wave  form,  an 
experiment  that  is  familiar  to  all.  It  is 
found  that  certain  points  along  the  rope, 
midway  between  the  crest  and  the  trough 
of  the  wave,  do  not  move  at  all,  but  remain 
stationary,  and  these  points  are  called  nodal 
points. 

A  similar  principle  appears  to  be  involved 
in  the  design  of  the  bow  spring  vibrator 
shown  in  Fig.  5.  Here  the  contact  point  is 
carried  by  a  bow  shaped  spring  B  of  mag- 
netic material  which  is  riveted  to  a  spring 
A  of  non -magnetic  material  at  one  end 
and  rests  against  it  at  the  other,  which  end 
is  wedge  shaped.  The  spring  B  carries. the 
contact  point  slightly  to  one  side  of  the 
centre,  which  may  well  be  a  nodal  point. 

The  only  means  of  adjustment  with  the 
old  type  hammer  vibrator  is  the  contact 
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screw.  When  the  screw  is  turned  out  far- 
ther not  only  is  the  pressure  of  the  spring 
reduced,  but  the  armature  is  moved  far- 
ther away  from  the  core,  which  is  a  dis- 
advantage. The  armature  in  its  normal 
position  should  be  as  close  to  the  end  of 
the  core  as  possible  and  still  be  able  to 
vibrate,  as  the  magnetic  field  is  densest  or 
strongest  near  the  core,  and  as  the  vi- 
brator requires  a  certain  strength  of  field 
to  operate  it,  when  its  armature  is  near  the 
core,  less  current  is  required  to  supply  this 
strength  of  field.  A  method  of  adjusting 
the  spring  tension  without  changing  the 
position  of  the  contact  srew  is  illustrated 
in  Fig.  6,  which  shows  the  vibrator  of  the 
Connecticut  Telephone  and  Electric  Com- 
pany. The  vibrator  spring  A  is  secured  to 
a  brass  block  B  mounted  on  trunnions,  on 
which  it  can  be  slightly  revolved  by  means 
of  a  tension  adjusting  screw  C.  The  lat- 
ter,  as  well  as  the  contact  screw  D,   is 
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locked  in  adjustment  by  a  stiff  coiled  steel 
spring  of  a  few  convolutions  only.  The 
action  of  this  locking  spring  is  easily  un- 
derstood. It  draws  one  side  of  the  threads 
of  the  screw  tightly  against  the  corre- 
sponding side  of  the  thread  in  the  nut,  and 
the  resulting  friction  between  the  sur- 
faces in  contact  prevents  the  screw  from 
loosening  owing  to  jarring  and  vibration. 
Some  positive  method  of  locking  the  contact 
and  adjustment  screws  in  place  is  very  de- 
sirable. Among  the  locking  methods  em- 
ployed in  connection  with  these  screws  may 
be  mentioned  the  following:  The  edge  of 
the  head  is  slotted  and  a  spring  latch  is 
provided  adapted  to  engage  into  the  slots; 
the  part  through  which  the  screw  passes 
(the  bridge)  is  slitted  and  clamped  together 
tight  upon  the  screw. 

The  contact  screw  is  generally  perma- 
ilently  adjusted  at  the  factory,  and  all  sub- 
sequent adjustments  are  made  by  means  of 
the  spring  tension  screw  only.  The  ordinary 
method  of  making  this  adjustment  is  to 
connect  a  suitable  ammeter  in  circuit  and 
then  turn  the  screw  one  way  or  the  other 
until  the  coil,  while  continually  vibrating, 


consumes  the  current  indicated  as  proper 
by  the  maker.  The  current  consumption  of  ^ 
coils  under  these  conditions  varies  between 
one-half  and  one-quarter  ampere,  though 
some  very  recent  coils  are  claimed  to  con- 
sume even  less  than  one-quarter  ampere. 


The  Automobile  Trade  in  Canada* 

The  claim  often  heard  in  Canada  that  the 
British  automobile  manufacturer  is  losing 
the  Canadian  trade  to  the  American  manu- 
facturer is  scarcely  accurate.  The  British 
maker  never  had  the  Canadian  field  to  lose. 

In  Toronto,  where  there  are  more  cars 
than  in  any  other  two  Canadian  cities,  the 
number  of  English  cars  already  sold  is  not 
more  than  i  per  cent  The  American  man- 
ufacturer has  always  had  the  field  on  ac- 
count of  the  nearness  and  in  spite  of  the 
duty  which  was  imposed  three  years  ago. 
With  preference  of  25  per  cent,  the  Brit- 
ish car  is  now  gaining  some  hold.  Cana- 
dian buyers  of  small  cars  for  convenience 
far  outnumber  those  who  buy  cars  for  tour- 
ing, although  the  demand  for  touring  cars 
has  been  much  greater  this  spring. 

At  Montreal  French  cars  are  much  in 
demand.  One  firm  sold  fourteen  Clement- 
Bayard  cars  at  the  recent  automobile  show 
there. 

British  and  French  motor  cars  have 
been  much  criticised  because  of  the  nar- 
row gauge,  52^  inches,  on  account  of 
which  they  are  found  rather  difficult  to 
operate  on  Canadian  and  American  roads 
when  not  in  the  best  of  condition. 


United  States  Consul  Ifft  writes  from 
Chatham,  Ontario,  that  the  establishment 
of  an  automobile  factory  there  and  the  re- 
cent automobile  show  in  Toronto  call  at- 
tention to  the  growing  popularity  of  the 
motor  car  in  Canada. 

During  1905  there  were  imported  into 
'Canada  408  automobiles,  valued  at  $489,000, 
the  previous  year's  imports  having  been  362 
cars,  valued  at  $317,000.  Last  year  the 
three  concerns  operating  manufactured  and 
marketed  in  Canada  probably  200  cars.  It 
is  estimated  that  there  are  now  in  the  Do- 
minion about  1,500  cars.  The  demand  is 
on  the  increase,  and  it  is  predicted  that  not 
only  will  the  importations  this  year  in- 
crease, but  the  home  production  will  prob- 
ably be  500. 


French  Speedmeter  Trials. 

The  laboratory  tests  on  instruments  en- 
tered for  the  odotachymeter  contest  organ- 
ized by  the  A.  C  of  France  were  held  on 
May  3,  in  the  absence  of  the  entrants, 
while  the  road  trials  were  to  be  held  on 
May  9,  near  Montgeron,  in  the  presence  of 
the  entrants.  Only  eleven  instruments 
were  entered,  including  some  of  American, 
German  and  English  manufacture.  It  will 
be  remembered  that  Baron  Henri  de  Roths- 
child offered  a  prize  of  1,000  francs  for 
this  contest. 
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The  A.  C.  A.  Two  Gallon  Efficiency 
Contest. 

By  Harry  B.  Haines. 

At  last  the  Automobile  Club  of 
America  has  succeeded  in  urganizingf 
and  carrying^  through  another  practical 
competition.  That  was  the  verdict  of 
automobilists  in  general  in  regard  to  the 
Two  Gallon  Efficiency  Contest  held  on 
Saturday  last,  in  which  high  fuel  effi- 
ciency records  were  established  and  a 
rather  convincing  demonstration  was 
made  of  the  fuel  economy  of  the  air 
cooled  type  of  car.  Pitted  ^gainst  the 
highest  types  of  water  cooled  cars,  both 
American  and  foreign,  a  12  horse  power, 
four  cylinder,  air  cooled  Franklin  run- 
about secured  first  place,  according  to 
the  club's  system  of  classing,  and  a  24 
horse  power,  four  cylinder,  air  cooled 
Frayer-Miller  car  scored  second  highest. 

While  giving  the  A.  C.  A.  credit  for 
originating  the  test,  one  naturally  hesi- 
tates to  say  anything  that  is  not  highly 
complimentary  of  the  men  in  charge, 
but  unfortunately  there  was  the  usual 
delay  prior  to  the  starting  of  the  con- 
test that  invariably  characterizes  all  of 
the  club's  affairs.  Promptness  in  start- 
ing an  event  at  the  time  that  it  is 
scheduled  to  start  doesn't  seem  to  be 
regarded  as  of  much  importance  by  the 
men  who  conduct  these  events. 

Prior  to  Saturday  notices  had  been 
sent  out  asking  the  contestants  and  ob- 
servers to  report  at  the  scales  of  the 
brewery  in  Sutton  place,  between  Fifty- 
sixth  and  Fifty-seventh  streets,  at  10  a. 
m.,  and  a  number  of  them  were  on  hand 
promptly.  The  observers,  composed  of 
Columbia  College  boys  and  representa- 
tives of  the  various  trade  journals,  were 
also  on  hand  at  10  o'clock,  and  all  were 


Scene  at  the  Weighing  In. 


surprised  to  find  that  absolutely  no  one 
representing  the  club  or  in  any  way  in 
authority  was  on  hand.  It  was  long 
after  11  before  any  of  the  club  officials 
arrived,  and  at  noon  the  work  of  giving 
the  drivers  and  observers  their  instruc- 
tions was  just  begun. 

There  was  confusion  and  no  end  of  it 
prior  to  the  time  that  the  inspectors  be- 
gan their  work,  and  no  one  seemed  to 
know  what  to  do.  Complaints  were 
heard  on  all  sides  as  to  the  delay. 

The  various  machines  were  lined  up 
as  they  arrived,  and  the  drivers  prepared 
to  empty  their  tanks  and  carburetors. 
It  was  noticed  that  on  a  number  of  the 


Scene  at  the  Start. 


machines  special  galvanized  iron  (and 
in  some  cases  copper)  tanks^  holding  the 
prescribed  2  gallons  had  been  made, 
placed  in  convenient  localities  over  the 
dashes  of  the  cars,  and  duly  connected 
with  the  carburetors.  This  was  done  in 
order  to  make  sure  that  every  drop  of 
gasoline  could  be  fed  to  the  carburetor, 
and  probably  ten  cars  were  so  equipped. 
H.  K.  Burras  had  a  special  arrangement 
on  his  24  horse  power  Berliet.  He  had 
placed  a  cork  in  the  top  of  his  tank 
connected  with  a  rubber  tube,  which  he 
could  blow  through  from  his  seat,  en- 
abling him  to  force  every  drop  of  gaso- 
line down  to  the  carburetor. 

The  much  talked  of  inspecting  was 
finally  begun,  and  was  of  the  most  hur- 
ried and  cursory  character!  Most  of  the 
drivers  had  drained  off  their  tanks  into 
pails  or  buckets  and  thrown  the  gaso- 
line into  the  street.  Several  small  fires 
started  as  a  consequence,  and  Augustus 
Post  had  two  slight  blazes  while  drain- 
ing out  his  White  steamer,  but  no  dam- 
age was  done.  After  a  tank  was  drained 
the  inspector  was  summoned  and  looked 
into  the  tank  in  some  instances,  while  in 
others  he  required  that  the  switch  be 
put  on  and  the  motor  cranked,  and  if  it 
did  not  start  all  the  gasoline  was  said 
to  be  out.  A  special  2  gallon  can  was 
then  given  the  driver,  and  he  was  al- 
lowed to  dump  it  into  his  tank.  He  was 
then  ready  to  take  on  his  passengers 
and  have  his  car  pushed  down  to  the 
scales  to  be  weighed. 

As  a  result  of  this  hurried  method,  Dr. 
Butler,  owner  of  Car  No.  10,  the  24  horse 
power,  air  cooled  Frayer-Miller  that 
traveled  47.9  miles,  made  a  protest  to  the 
contest  committee  concerning  the  lax 
manner  in  which  the  observers  performed 
their  duty,  or,  rather,  as  he  claimed, 
failed  to  perform  it.     He  states  that  in 


fcral  cafees  there  were  no  observers 
oversee  the  putting  in  of  the  2  gal- 
li  of  gasoline,  the  practice  being  to 
ow  the  driver  to  do  this  himself  with- 
t  being  watched,  the  observer  not  be- 
C  Assigned  to  the  car  until  the  tank 
d  been  filled  and  the  machine  pushed 
wn  to  the  weighing  scales. 
Dr.  Butler  further  states  that  he  saw 
ixU  boys  with  pails  of  gasoline  that 
d  been  drained  from  the  tanks  of  the 
rious  machines  offering  fuel  to  the 
Atestants  at  reduced  rates. 
Be  maintained  that  for  this  reason  no 
il  awards  should  be  made  on  Satur- 
r's  <ihowings,  but  that  the  six  leading 
B  should  compete  later  in  a  one  gal- 
i  test  under  more  rigid  supervision. 
l)crt  B.  Hilton,  whose  Locomobile  car 
veled  25.3  miles,  also  made  a  protest 
the  same  grounds,  and  from  the  gen- 
1  tone  of  the  remarks  heard  it  will 
surprising  if  still  further  protests  are 
:  made. 

Ul  but  six  of  the  seventy-one  cars  en- 
ed  reported  for  the  start,  and  one  of 
se,  a  16  horse  power  Reo,  driven  by 
lerson  Brooks,  was  withdrawn  after 
ng  lined  up  to  be  weighed  in.  This 
chine  is  fitted  with  a  double  cylinder 
)Osed  motor,  and  under  the  rules  its 
ded  weight  only  counted  75  per  cent, 
the  total  in  figuring  the  score.  The 
>  people  had  refused  to  enter  any  of 
ir  machines,  as  they  felt  that  the  dis- 
nination  between  cars  having  one, 
)  or  four  cylinders  was  unfair.  They 
e  much  annoyed  when  they  learned 
:  Mr.  Brooks  was  going  to  run  the 
himself  in  the  run  and  compete 
inst  factory  men  in  other  machines 
t  had  been  specially  tuned  up  for  the 
asion.     They  therefore  sent  a  repre- 


Emptving  the  Two  Gallon  Can  Into  the  Special  Tank. 


sentative  to  the  starting  point  with  in- 
structions to  buy  Mr.  Brooks'  car  out- 
right and  drive  it  back  to  the  salesrooms. 
After  some  dickering  the  sale  was  con- 
summated and   thj   car   was   withdrawn. 

While  waiting  for  the  committee  to 
get  busy  and  start  some  of  the  machines 
most  of  the  contestants  visited  a  corner 
saloon  and  bought  supplies  of  sandwiches 
as  well  as  drinkables.  All  lunched  in 
the  open,  and  for  a  time  the  sandwich 
business  boomed  merrily. 

The  first  car  to  leave  the  starting 
point,  J.  Horace  Harding's  10  horse  pow- 
er Renault  landaulette,  was  weighed  in 
at  12:30  and  got  away,  and  from  that  time 


Giving  Directions  to  the  Observers. 


until  2:40,  when  the  last  car  was  sent  off, 
all  was  hustle  and  bustle.  The  last  ma- 
chine away  was  No.  52,  a  24  horse  power 
Packard,  driven  by  J.  B.  F.  Herreshoff, 
a  brother  of  the  famous  boat  builders. 

Each  car  was  numbered  and  bore  the 
official  flag  of  the  Automobile  Club  of 
America,  the  flag  having  a  yellow  ground 
with  a  green  cross  and  a  red  wheel  with 
a  white  tire  in  the  centre.  As  each  car 
was  weighed  in  the  driver  was  given 
two  2  gallon  relief  cans  of  gasoline  to 
use  on  the  homeward  run,  and  hife  ob- 
server was  assigned  to  him. 

After  those  actively  engaged  in  the 
test  had  started,  the  press  car,  committee 
car,  captain's  car,  a  White  steamer,  and 
the  recording  cars  started. 

The  autos  were  delayed  and  had  con- 
siderable trouble  in  making  their  way 
through  Fifth  avenue,  and  considerable 
gasoline  was  consumed  in  low  j;ear  work 
and  in  running  the  motors  while  the  cars 
were  blocked.  The  coaching  parade  and 
the  parade  of  the  Seventh  Regiment  were 
both  in  the  way,  but  the  worse  delay  of 
all  was  occasioned  when  several  of  the 
drivers  missed  their  turn  at  145th  street 
and  went  several  blocks  out  of  their  way 
and  returned,  only  to  run  into  a  jam  at 
the  viaduct  at  155th  street.  Here  the 
Speedway  parade  was  in  progress,  and 
the  police  refused  to  allow  any  of  the 
cars  through  the  lines,  compelling  them 
to  make  a  detour  of  more  than  a  mile  to 
145th  street  and  Central  Bridge. 

The  weather  had  been  threatening  all 
day,  and  when  the  rear  guard  of  the  con- 
testants reached  New  Rochelle  the  rain 
was  falling  in  torrents.  The  roads  were 
churned  into  a  watery,  pasty,  muddy 
mess,  and  the  going  was  hard  and  slip- 
pery. Skids  were  frequent,  and  there 
were  any  number  of  narrow  escapes  from 
smash   ups.     The   bad   condition   of   th*^ 
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roads  no  doubt  cut  down  down  the  mile- 
age of  the  cars.  The  heaviest  rainfall 
was  met  between  this  point  and  Stam- 
ford. 

Special  warning  was  given  the  drivers 
not  to  exceed  the  speed  limit  in  going 
through  Larchmont  and  New  Rochelle, 
and  all  of  them  were  careful.  As  far  as 
is  icnown  there  was  no  police  interference 
or  encounters  throughout  the  run. 

A  number  of  the  cars  experienced  tire 
troubles,  and  the  only  accident  reported 
occurred  just  outside  of  New  Rochelle, 
when  H.  A.  Lozier,  Jr.,  driving  the  40 
horse  power  Lozier  car,  came  along.  A 
woman  and  boy  driving  in  a  carriage 
were  coming  down  the  road,  and  the 
horse  suddenly  bolted  and  turned  around. 
The  buggy  was  turned  upside  down. 
Carl  Paige's  White  steamer  was  nearby, 
and  immediate  assistance  was  given.  The 
horse  was  held  and  the  women  and  boy 
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pulled  out  from  under  the  buggy.  Both 
were  bruised  but  not  badly  hurt,  and  were 
later  able  to  continue.  The  rig  was 
slightly  smashed.  After  straightening 
out  matters  Mr.  Lozier  continued. 

The  official  checking  wagons  worked 
both  ways  on  the  route,  but  it  was  diffi- 
cult to  keep  track  of  all  the  machines, 
and  when  night  fell  the  greater  number 
of  the  contestants  were  stalled  along  the 
Boston  Post  road  between  Rye,  N.  Y., 
and  Bridgeport,  Conn.,  awaiting  the  ar- 
rival of  the  official  car  to  record  the  dis- 
tance traveled  and  give  them  permission 
to  start  on  their  return  journey 

Owing  to  some  misunderstanding  most 
of  the  observers  were  not  aware  that  un- 
der the  rules  they  were  authorized  to 
compute  the  distance  traveled  and  re- 
quested to  telephone  the  results  to  the 
clubhouse  so  that  the  official  score  could 
be  made  out  without  delay.    As  a  result 


Score  Table  of  A.  C.  A.  Two  Gallon  Efficiency 


Order, 
z 
2 
3 
4 
5 
6 
7 
8 
9 


»3 
14 
IS 
16 

17 
18 


22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 


Car. 

Franklin    

Frayer-Miller    

Darracq   

Berliet    

Mack    

Cadillac    

Franklin    

Stoddard-Dayton    ... 

Queen    

Lozier    

Frayer-Miller    ...... 

Renault    

Compound     

Darracq    

Compound    

Renault    

Packard    

Napier    

Aerocar     

American    Mercedes. 

Frayer-Miller     

Packard 

Packard    

Franklin    

La   Comete 

Locomobile   

Duryea 


H, 


.  P.  Cyl. 
la      4 


S.   &   M.   Simplex. 

Franklin    

Franklin 

Franklin    

Martini    

Fiat    

Compound    

Covert    

Rochet-Schneider 

Renault    

Mercedes    

Coliunbia    

Elmore     

Darracq    

Oldsmobile    

Winton    

Hotchkiss    

White    (steam)  . . . . 

Maxwell    

Cadillac   

Columbia    

White    (steam) 

S.  &  M.  Simplex.. 

Bliss    '. 

White     (steam) . . . 

Wayne    

Mors   

Oldsmobile    

Panhard     

Northern 

Buick    


24 
20 
24 
50 

10 

ij 

30 
28 
40 
24 
14 
16 
32 
16 
10 

24 
x8 

^4 
45 
36 
24 
24 
20 
30 
35 
15 
30 

12 
12 
30 
40 
20 
16 


4 

4 
4 

4 

4 
4 
4 
4 
4 
4 
3 
4 
3 
4 
4 
4 
4 
4 
6 
4 
4 
4 
4 
4 
3 
4 
4 
4 
6 
4 
4 
3 


6%   X 


35 
14 
40 
40 
35 
35 
7 
20 
35 
18 
16 
10 
24 
x8 
30 
40 

15 
24 
40 

4 
12 
18 


Entrant.  Pass. 

Agents    a 

Dr.    Butler 5 

S.  B.  Stevens s 

H.  K.  Burras 5 

A.  F.  Mack 19 

W.    C.    Martin 4 

Agents     4 

D.  W.  Pardee 5 

Agents    4 

Makers    6 

Makers    5 

J.  B.  Trevor 5 

Makers    5 

Agents    . .  1 4 

Makers    4 

J.  Horace  Harding 4 

A.  W.  Chamberlin 6 

Agents    2 

Percy   Owen 5 

C.  M.    Bouggy 7 

Agents    7 

J.    B.   HerreshoflF 5 

A.  R.  Shattuck 4 

R.   G.   Howell 5 

W.   H.   Barnard 6 

A.  B.  Hilton 6 

Makers    4 

D.  H.   Morris s 

R.  G.  Morris 4 

F.   E.    Spooner 4 

Agents     5 

Agents   4 

Agents    3 

A'gents     4 

C.  D.  Van  Schaick 2 

C.  M.  Jacobs 4 

Hugh  J.  Grant 4 

Irving    Brokaw 3 

C.   E.   Knoblauch 5 

Dr.   E.   Steese .  5 

C.  T.  Adams 3 

J.   K.   Mills 2 

J.  P.  Channing 5 

Agents 5 

Agents    5 

Makers    5 

L.   R.  Bume 2 

C.  D.  Alton,  Jr 4 

Carl    Page 4 

J.   S.  Bunting 2 

F.   C.   Armstrong 5 

A.    A.    Post 4 

A.  L.  KuU 5 

J.    J.    Astor 5 

L.   B.   Farmer 2 

American    Generator 4 

J.  H.  Hammond 3 

H.   J.   Koehlcr 2 


Contest. 

Gross 

Weight 

Miles. 

Score. 

2,300 

87 

200,100 

4,070 

47.9 

194,953 

3.910 

40.2 

X  80,642 

4.460 

39.1 

174.386 

10,125 

17.13 

173,441 

2.375 

56.5 

173,240 

2,940 

58.4 

171,696 

4,000 

40.7s 

163,000 

3.960 

40.73 

161,296 

5,290 

30.28 

x6o,i8i 

4,200 

38 

159,600 

4,200 

36.61 

153.762 

3,410 

45 

153.450 

4,400 

34.62 

152,328 

3,435 

43.5 

149.422 

4,040 

36.83 

148.793 

4,910 

30.25 

148,527 

3.020 

48.75 

147,225 

4,050 

33.8 

14S.890 

5,240 

27.78 

145,567 

4.855 

29.4 

142.737 

4,600 

30.54 

142,316 

4.380 

32.49 

142,306 

3,520 

39.82 

140,166 

5,340 

26 

138,840 

5.440 

25.32 

137,741 

2,020 

53.12 

135,114 

4,700 

28.64 

134,608 

2,970 

45 

133,680 

3,020 

44-05 

133,031 

4,030 

31.84 

128,315 

4.770 

26.78 

127,741 

4,140 

30.43 

125,930 

3,160 

39.51 

124,852 

1,654 

73.75 

121,982 

4,800 

25.34 

121,632 

3.980 

30.55 

121.589 

4,210 

28.63 

120,532 

5,020 

24 

120,480 

4,180 

28.2 

117.876 

4,360 

26.81 

116,981 

1.962 

57.5 

112,815 

3,880 

28 

110,580 

4.700 

23.1 

108,570 

4,180 

25.94 

108,429 

2,780 

36 

100,080 

2,046 

48.6 

99.436 

3.720 

26.28 

97.761 

4.025 

23.  ox 

94.627 

3.910 

24.13 

94.348 

4.940 

19.01 

93.909 

4,170 

23.51 

93.867 

3,800 

22 

85,600 

5.290 

15.72 

83.159 

1,731 

45.5 

78,760 

3.990 

19.53 

77.925 

2.870 

25.87 

74,246 

2,510 

28.77 

72,212 
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of  this  even  up  until  a  late  hour  Satur- 
day night  it  was  impossible  to  make  any 
official  announcement  as  to  who  the  win- 
ner really  was.  It  had  been  figured  out 
by  those  at  the  clubhouse,  however,  that 
the  12  horse  power  Franklin  runabout, 
carrying  driver  and  observer,  had  made 
the  best  showing,  having  completed  a 
phenomenal  run  of  87  miles,  which 
'brought  it  to  a  point  about  8  miles  be- 
yond New  Haven.  This  car  weighed 
2,300  pounds,  including  two  passengers 
and  a  handicap  of  800  pounds,  and  scored 
a  total  of  200.100  points,  as  figured  under 
the  club's  special  formula. 

A  24  horse  power  Frayer-Miller  car, 
driven  by  A.  Levine,  was  considered  sec- 
ond best,  having,  with  a  gross  weight  of 
4,070  pounds,  traveled  47  7-10  miles,  mak- 
ing a  score  of  I94-953-  The  biggest  of 
all  the  starters  was  a  Mack  Brothers 
50  horse  power,  four  cylinder  tourist 
wagon,  carrying  nineteen  persons,  most- 
ly women  and  children.  This  car  had  a 
gross  weight  of  10,125  pounds,  and  trav- 
eled 17  6-10  miles,  scoring  173441  points. 
For  the  first  time  in  this  country  a  six 
cylinder  car  figured  in  an  economy  test 
The  30  horse  power  Franklin  car  was  of 
this  type,  and  carried  five  passengers, 
the.gross  weight  being  4,000  pounds.  The 
score  was  128.315. 

Two  single  cylinder  Orient  buckboards 
were  reported  to  have  gone  beyond  New 
Haven,  while  an  Indian  tri-cyclc  en- 
tered for  a  certificate  only  was  said  to 
have  reached  that  city  on  a  single  gallon 
of  gasoline,  filled  its  tanlc  with  the  other 
gallon  and  was  still  going  on  toward 
Boston.  These  cars,  though,  were  hardly 
considered  in  the  same  class  with  the 
touring  cars. 

The  official  scores  are  most  interesting, 
as  they  will  present  for  the  first  time  ac- 
curate data  as  to  the  possibilities  of  eco- 
nomical operation  of  gasoline  motors. 
Each  observer  was  required  to  take  oath 
before  a  notary  as  to  the  correctness  of 
his  figures  and  his  reports,  and  it  is  be- 
lieved that  in  this  way  absolutely  reliable 
data  were  secured. 

The  showing  of  the  air  cooled  cars  was 
a  revelation  to  most  of  the  contestants. 
In  the  line  up  of  cars  all  of  the  newest 
types  were  represented,  and  it  was  possi- 
ble to  note  the  standardization  of  lines 
and  general  body  design  that  will  tend 
to  make  an  automobile  more  than  a  one 
season  machine  in  the  days  to  come. 
Faddism  has  given  way  to  the  working 
out  of  bodies  and  motors  on  the  general- 
ly accepted  lines,  and  apart  from  Dur- 
yea's  centre  lever  car  there  were  no 
machines  that  attracted  particular  atten- 
tion as  a  result  of  their  odd  or  original 
body  design. 

The  writer  was  a  passenger  in  the 
White  steamer,  driven  by  Carl  Paige, 
which,  despite  the  fact  that  it  left  the 
course  and  was  delayed  considerably  by 
the  parades,  covered  over  23  miles. 

It  was  the  general  idea  that  had  the 
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Another  View  at  the  Start. 


weather  conditions  and  road  conditions 
been  more  favorable  a  better  showing 
would  liavc  been  made,  but  as  it  was 
even  the  oldest  automobile  men  were 
surprised  at  the  excellent  results 
achieved. 


Qood  Roads  in  France. 

Consul  Brunot,  of  St.  Etienne,  writes 
of  the  excellent  roads  in  France  and  the 
Government  method  of  maintaining  them. 
He  says : 

France  had  wretched  roads  in  former 
times,  and  this  notwithstanding  the  good 
example  left  by  the  Roman  occupation. 
Indeed,  highroad  accidents  were  a  favor- 
ite stock  in  trade  of  the  old  romancers. 
Now  the  roads  are  not  only  nearly  per- 
fect and  good  at  all  seasons,  but  are 
beautified  by  artistic  stone  bridges  and 
frequently  lined  with  fruit  and  shade 
trees.  Spasmodic  eflForts  were  made  to 
better  the  roads,  mostly  around  Paris,  un- 
der Louis  XIV  (1643-171S),  but  it  was 
not  until  about  1775  that  the  serious  work 
of  building  great  roads  of  national  ex- 
tent was  undertaken,  and  Napoleon  I 
carried  it  forward  vigorously  as  a  part 
of  his  military  schemes,  uniting  frontier 
points  with  the  capital.  Never  has  the 
work  ceased,  except  during  periods  of 
war,  and  the  more  difficult  sections,  at 
first  left  to  a  more  convenient  season, 
arc  steadily  being  built,  while  new  cut- 
offs and  connecting  links  are  continually 
being  declared  open  for  service.  The 
roads  are  divided  into  six  classes,  as 
follows: 

1.  National  roads,  built  and  maintained 
by  the  Government,  21,300  miles. 

2.  Departmental  (state)  roads,  built  and 
maintained  by  the  political  divisions 
traversed  by  them,  15,700  miles. 

3.  Principal  local  roads,  traversing 
two  or  more  townships  (communes),  are 
maintained  by  them  with  Government 
aid,  124,000  miles. 


4-  Secondary  local  roads,  the  same  as 
the  preceding,  except  that  they  are  of 
less  importance,  and  are  maintained  by 
the  townships  under  supervision  by  the 
Government,  150,000  miles. 

5.  Minor  local  roads,,  still  less  impor- 
tant than  the  foregoing  and  maintained 
by  the  townships  under  the  supervision 
of  Government  engineers. 

6.  Rural  roads,  lanes  of  small  impor- 
tance entirely  maintained  by  the  town- 
ships without  any  intervention  or  super- 
vision by  the  Government. 

LOW  grades  and  good  construction. 

The  rules  for  grades  are:  National 
roads,  3  per  cent.;  departmental  roads,  4 
per  cent.;  principal  and  secondary  local 
roads,  5  per  cent.,  which  is  the  maximum 
allowed,  except  in  extremely  mountain- 
ous regions  or  on  the  most  difficult  sec- 
tions of  the  less  important  roads,  where 
there  is  too  little  traffic  to  warrant  the 
expense  of  reducing  the  grade  to  within 
the  rule.  The  method  of  construction 
formerly  was  to  grade  the  bed  level  and 
lay  a  stone  dressing  of  a  depth  of  17J4 
inches  in  the  middle,  diminishing  to  14 
inches  at  the  sides,  but  experience  proved 
that  a  better  plan  was  to  give  the  earth 
bed  the  same  rounded  form  intended  for 
the  surface,  and  the  thickness  of  the 
stone  layer  was  reduced  to  Iij4  inches. 
This  is  the  method  now  generally  fol- 
lowed, and  about  8,700  miles  of  the  most 
recent  construction  have  been  built  on 
this  plan,  the  others  being  macadam 
roads,  built  of  material  found  on  the 
spot,  and  some  minor  roads  of  gravel 
and  earth. 

materials  and  cost. 

The  materials  used  vary  with  the  na- 
ture of  the  stone  found  in  the  different 
localities.  A  standard  of  the  quality  of 
materials  has  been  established  to  serve 
for  comparison,  and  each  kind  of  stone 
used  is  given  a  number,  ranging  from 
o  to   20,  which   represents  its   particular 


value.  Porphyries,  being  the  best,  are 
numbered  from  10  to  20,  while  pud- 
dingstone,  the  worst,  varies  from  4  to  8. 
In  the  north  central  departments  medium 
quality  material  (8  to  13)  has  been  used, 
this  being  better  economy  than  transport- 
ing a  superior  quality  from  a  long  dis- 
tance. 

The  steam  roller  is  now  in  general  use 
and  permits  of  repairing  the  whole  width 
of  a  road  at  one  operation.  The  new 
work  is  always  well  watered  in  advance 
of  rolling.  Great  care  is  given  to  the 
construction  of  drainage  ditches  and 
their  relief  by  frequent  traverse  culverts. 
On  grades  these  gutters  are  separated 
into  short  levels  by  steps  of  stone  form- 
ing a  series  of  miniature  waterfalls,  by 
which  plan  the  flood  water  makes  it  de- 
scend without  erosion  of  the  ditch  or 
causing  damage  to  the  sides  of  the  road. 

The  cost  to  the  Government  for  main- 
tenance of  roads,  bridges  included,  aver- 
ages per  mile:  National  roads,  $206;  de- 
partmental, $180;  principal  local,  $129; 
secondary  local,  $57,  amounting  to  an 
annual  expenditure  of  $31,615,668  for 
maintaining  311,000  miles,  or  about  65 
cents  per  inhabitant. 


Electric  Buses  in  London. 

A  demonstration  of  the  working  of  a 
self  propelled  omnibus  for  public  service 
was  given  in  London  on  Wednesday, 
April  18,  by  the  London  Electrobus  Com- 
pany, Limited,  17  Cockspur  street,  S.  W. 
The  vehicle  is  arranged  to  carry  thirty- 
four  passengers,  and  weighs  7,000  pounds. 
It  is  propelled  by  an  electric  motor  ar- 
ranged underneath  the  driver's  footboard, 
the  motion  being  transmitted  by  chain 
gearing  to  a  longitudinal  shaft,  which  in 
turn  operates  a  live  axle  through  the 
usual  bevel  wheels  and  differential  gear. 
The  motor  is  said  to  be  capable  of  de- 
veloping 14  horse  power  for  a  prolonged 
period,  and  its  speed  is  regulated  by 
means  of  a  controller.  Current  is  derived 
from  a  battery  of  forty-four  Oppermann 
cells  slung  underneath  the  frame  of  the 
omnibus,  which  are  said  to  have  a  capac- 
ity of  300  ampere  hours,  and  can  be 
readily  removed  and  replaced  by  a  fresh 
set.  The  batteries  weigh  about  2,600 
pounds,  or  rather  more  than  one-third 
the  weight  of  the  vehicle.  If  worked  to 
their  maximum  output,  it  is  said  that 
these  cells  would  provide  sufficient  ener- 
gy to  propel  the  omnibus  about  50  miles; 
but  the  introducers  do  not  intend  to  run 
them  more  than  half  this  distance  on  one 
charge.  The  chassis  is  of  French  con- 
struction. The  prospectus  of  the  com- 
pany, in  which  an  estimate  of  a  total  ex- 
pense of  18  cents  per  vehicle  mile  is 
given,  has  been  subjected  to  rather  se- 
vere criticism,  only  6  cents  per  vehicle 
mile  being  allowed  for  battery  mainte- 
nance, which  is  thought  to  be  entirely 
insufficient.  Karl  Oppermann,  a  storage 
battery  expert,  disclaims  any  connection 
with  the  new  company. 
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A  Traveling  Salesman's  Experience. 

Editor  Horseless  Age: 

Only  a  few  years  ago  an  automobile  was 
a  curiosity  in  North  Dakota.  Only  a  few 
rich  people  could  own  one  and  in  many  of 
the  small  towns  the  arrival  of  a  "horse- 
less carriage"  was  an  event  talked  of  for 
the  next  month.  I  was  working  in  North 
Dakota  for  a  patent  medicine  manufacturer 
who  conceived  the  idea  that  an  automobile 
would  be  about  the  best  advertising  propo- 
sition that  he  could  invest  in.  He  pur- 
chased and  had  forwarded  to  me  the  first 
steam  runabout  that  ever  came  into 
North  Dakota.  Then  my  troubles  began  in 
earnest.  When  we  unloaded  IT  from  the 
car  I  was  as  proud  as  a  "kid  with  a  new 
red  wagon,"  but  before  the  summer  was 
over  I  envied  the  travelers  who  could  ride 
on  the  freight  trains.  We  had  a  tin  can 
made  in  imitation  of  a  bottle,  with  the 
name  of  our  cough  medicine  painted  on  it. 
This  we  fastened  to  the  dash  and  used  to 
carry  our  extra  supply  of  gasoline. 

Ours  was  a  machine  that  took  two  men 
to  run  and  kept  them  both  busy.  The 
book  of  instructions  had  it  figured  out  dif- 
ferently. It  had  a  picture  of  a  machine 
gliding  along  a  beautiful  country  road. 
The  gentleman  driving  was  steering  with 
one  hand,  while  busily  pointing  out  the 
beauty  spots  of  the  surrounding  country  to 
his  lady  companion  with  the  other.  I  tried 
the  "one  hand"  act  the  first  day  out,  while 
looking  back,  and  it  took  me  over  an  hour 
to  get  the  machine  out  of  the  ditch. 

We  were  well  paid  for  the  troubles  of 
the  road,  however,  every  time  we  struck  a 
town.  The  first  small  boy  that  caught 
sight  of  us  would  be  dumb  for  a  moment, 
then  with  a  yell  he  would  form  the  lead 
of  a  constantly  increasing  procession  of 
boys,  dogs  and  not  a  few  "grown  ups," 
who  would  escort  us  to  the  hotel  and  then 
stand  around  the  machine  every  minute  of 
the  stay  in  town.  Every  horse  we  passed 
would  try  to  climb  a  tree,  or  anything  to 
get  away  from  the  strange  "rig,"  which 
generally  got  us  a  cussing  from  drivers. 
Taking  it  altogether,  we  attracted  as  much 
attention  as  a  circus.  We  always  took  our 
prospective  customer  out  for  a  ride  and 
very  seldom  failed  to  secure  an  order. 

The  liverymen  did  not  take  kindly  to 
our  machine,  and  even  at  the  present  day 
our  Western  liverymen  are  npt  to  be  relied 
on  by  automobilists  for  information  in  re- 
gard to  roads  near  their  respective  towns. 
I  have  had  them  tell  me  that  a  road  was 
good  and  then  find  it  impassable  for  a  ma- 
chine time  and  again. 

From  a  business  standpoint  that  old  run- 
about was  a  success.  I  got  orders.  I  also 
got  tired.  When  night  came  and  I  had 
cleaned  up   I  was  always   ready  to  sleep. 

North  Dakota  is  an  ideal  State  for  auto- 


mobiling  for  about  six  months  in  the  year. 
Our  roads  are  fairly  level  and  well  graded. 
In  a  few  years  all  the  small  coulees  will 
be  bridged.  At  present  small  sloughs  that 
are  easy  for  a  team  to  drive  through  are 
as  bad  as  a  stone  wall  to  a  machine.  I 
have  made  trips  all  over  the  State  selling 
goods,  sometimes  with  good  luck  with  the 
machine,  sometimes  with  poor  luck.  I  have 
tried  it  acting  as  my  own  driver  and  gav^ 
that  up,  as  the  work  was  too  hard.  A  sales- 
man must  be  feeling  fairly  fresh  and  good 
when  he  calls  on  a  customer  if  he  expects 
to  do  business.  He  can't  do  it  and  drive 
an  automobile  all  day.  The  strain  is  too 
much.  I  have  had  a  man  with  me  to  at- 
tend to  the  machine  and  made  the  most 
successful  and  pleasant  trips  one  could 
wish  for.  H.  E.  Payne. 


Carburetor  Capacity. 

Editor  Horseless  Age: 

Other  readers  than  myself  would  doubt- 
less be  very  much  interested  to  see  in  your 
columns  a  discussion  of  the  following  ques- 
tions : 

What  relation  should  exist  between  the 
size  of  the  carburetor  and  the  size  of  the 
cylinder  supplied  by  it? 

To  what  extent  does  the  length  of  pip- 
ing connections  affect  the  capacity  of  car- 
buretors? C.  Wadsworth. 

[The  size  of  the  air  passage  through  the 
carburetor  should  be  proportional  to  the 
quantity  of  combustible  mixture  the  car- 
buretor must  deliver  per  unit  of  time  of 
the  duration  of  the  inlet  stroke.  The  speed 
of  the  mixture  through  the  carburetor  may 
be  taken  at  6,000  feet  per  minute.  From 
the  piston  stroke  and  the  revolutions  per 
minute  the  linear  piston  speed  may  be 
found.  Multiplying  this  by  the  square  of 
the  cylinder  bore  and  dividing  by  6,oco 
gives  the  square  of  the  diameter  of  the 
passage  through  the  carburetor. 

The  length  of  the  piping  connections  does 
not  appreciably  affect  the  capacity  of  a 
carburetor,  but  has  an  effect  on  its  opera- 
tion. If  the  inlet  pipe  is  moderately  long 
and  located  close  to  the  cylinders  it  aids  in 
the  production  of  a  thoroughly  gasified  and 
uniform  mixture,  while  if  the  pipe  is  very 
long  and  exposed,  the  gasoline  in  cold 
weather  tends  to  recondense  on  its  way  to 
the  engine. — Ed.] 


Tests  on  Two  Cycle  Engines. 

Editor  Horseless  Age: 

The  results  of  the  tests  on  two  cycle  en- 
gines by  O.  V.  H.,  published  in  your  issue 
of  May  2,  1906,  are  very  interesting.  O.  V. 
H.  says :  "Perhaps  it  has  not  been  my  good 
fortune  to  have  had  one  of  the  best  forms  of 
two  cycle  engines,"  etc.  It  seems  to  me  that 
the  engine  used  for  the  tests  published  must 
have  been  of  unusually  good  form.  The  de- 
velopment of  9  brake  horse  power  by  a 
single  cylinder,  4^/2x4]/^  inch  engine  is  not 
only  fair  but  indeed  phenomenal. 

It   seems    that   the   advantage   of   a   full 


stroke  of  the  piston  for  the  inlet  of  tbe 
mixture  over  that  of  "only  a  short  portkM 
of  the  piston  stroke"  has  been  demoastrated 
by  the  above  test,  and  it  is  very  gratifying 
to  know  that  2  horse  power  were  gained  b> 
allowing  the  engine  to  take  in  a  charge  inio 
the  crank  case  for  a  full  stroke,  instead  of 
only  for  a  short  period,  as  with  the  ong- 
inal  three  port  construction.  The  engiac 
after  the  change  had  been  made,  devel- 
oped 9  horse  power,  and  therefore  produced 
only  7  horse  power  before,  which  shows  a 
gain  of  30  per  cent,  in  favor  of  the  fdl 
stroke  intake. 

While  the  change  mentioned  allowed  a 
considerably  longer^  time  for  the  new  chai^ 
to  enter  the  crank  case,  it  did  not  increase 
the  length  of  time  for  this  charge  to  enter 
the  cylinder,  which,  under  favorable  condj- 
tions  in  two  cycle  engines,  is  only  ab«D3ti 
one-third  the  length  of  time  of  that  in  the 
four  cycle  type.  It  has  been  further  stated 
that  part  of  the  new  charge  goes  out  with 
the  old.  This  is  undoubtedly  true,  and 
thereby  the  charge  which  enters  the  cjlin- 
ders  in  this  type  of  engine  is  reduced  stiil, 
more. 

Taking  these  statements  as  a  basis,  the 
charge  of  a  four  cycle  engine  for  these 
reasons  alone  must  produce  30  per  cent 
more  power  than  the  one  taken  in  by  the 
two  cycle  type.  This  corresponds  pretty 
well  with  actual  conditions,  though  the 
figures  from  which  this  result  was  obtained 
are  undoubtedly  greatly  exaggerated.  This 
is  shown  by  the  following  simple  calcula- 
tion. 

A  very  fair  value  for  the  mechanical 
efficiency  of  two  cycle  engines  is: 

B.  H.  P.  _  70  . 
I.  H.  P.        IOC* 

then  we  have 

I  H  P  —  ^OQ  X  B.  H.  P. 
70 
or,  in  the  case  under  consideration, 

100  X  9  j 

I.H.P.  =  —— -^  =  12.86  I 

70 

as    the    indicated    horse    power    developed 
by  this  engine. 
Further, 

PX/XaXn 


I.  H.  P.  = 


33000 


P  = 


I.  H.  P.  X  33000 
IXaXn      ' 


or,  by  substitution, 

_  12.86X33000 

^=.375Xi5.9X900  =  79P0»»'l=^ 

in  which  P  is  the  mean  effective  pressure 
in  pounds  per  square  inch. 

Seventy-nine  pounds  mean  eflFectivc 
pressure  would  be  unusually  high  for  the 
average  four  cycle  engine  with  a  dean 
exhaust  and  a  full  stroke  for  the  intake, 
using  gasoline  as  fuel,  and  cannot  be  ob- 
tained in  the  present  engines  of  the  two 
cycle  type.  In  the  case  mentioned  the 
mean    eflPective    pressure    was    very   Ukdy 
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irer  45  pounds.    Substituting  this  value 
the  formula  we  obtain 

I.  H.  P.  -  ^^^^ 

__  45  X  .375  X  15.9X900 
33000 

I.  H.  P.  =  7.25 
or,  B.  H.  R  =  .70XI.  H.  P.  =  5 
Even  this  could  only  be  obtained  under 
7  favorable  conditions. 

J.   C   LlEBHARDT, 

Instructor  at  the  New  York  School 
of  Automobile  Engineers. 


Racing  Engines  Injurious. 

litor  Horseless  Age: 
Elaving  noticed  that  it  seems  to  be  the 
neral  practice  among  many  chauffeurs, 
tile  "tuning"  up  automobile  engines,  to 
:e  them  to  the  limit,  I  am  interested  to 
ow  whether  such  a  method  is  not  in- 
rious  to  the  engine.  Many  engineers  to 
10m  I  have  spoken  on  this  subject  tell 
I  that  the  idle  racing  of  any  engine  is 
d  practice,  but  the  fact  that  it  is  so 
mmonly  done  in  nearly  every  garage 
ids  me  to  wonder  if  the  automobile  en- 
tie  is  an  exception.  I  would  like  to  get 
fur  opinion  on  the  subject  W.  A.  R. 
[Racing  engines  is  a  bad  practice,  as  it 
Its  unusual  strains  on  many  parts  of  the 
^e,  particularly  the  reciprocating  parts, 
td  tends  to  wear  them  out  prematurely. 
be  strain  on  the  connecting  rods  and 
Jve  mechanism,  for  instance,  increases 
ly  rapidly  with  the  speed.  The  reason 
any  drivers  habitually  race  their  engines 

tuning  them  up  is  undoubtedly  that  they 
)  not  logically  consider  the  results,  think- 
g  that  if  the  engine  does  not  go  to 
eces  while  being  run  at  a  high  speed  of 
volution  it  can  do  no  harm.  The  harm, 
mcver.  is  in  the  shocks  or  hammering 
«Tie  by  the  parts,  which  is  very  much 
eater  at  high  speed  than  at  normal  speed, 
ese  shocks  resulting  in  the  crystallization 

the  parts  and  their  eventual  breaking. — 


Opportunity  in  Argentina. 

ditor  Horseless  Age: 
Argentina  offers  a  wonderful  field  for  the 
itomobile  industry.  I  would  buy  and  sell 
achincs  if  I  could  get  one  with  high  wheels, 
>li(i  tires  and  SJ/^  foot  gauge,  as  pretty 
»r  all  vehicles  in  this  country  are  of  broad 
»ige.  The  roads  are  soft  and  the  cart 
rts  deep.  I  could  not  get  anything  to  suit 
•cse  requirements  on  my  visit  to  the  St 
ouis  Exposition ;  but  now  I  see  that  build- 
^  arc  increasing  the  size  of  wheels,  as 
ell  as  inclining  toward  solid  tires. 

Herbert  Olson. 


To  how  many  times  its  own  volume  does 
liquid  gasoline  expand  when  vaporized? 

If  the  pressure  before  ignition  and  the 
cubical  contents  of  the  containing  vessel  are 
given,  how  is  the  pressure  at  time  of  com- 
bustion found?  In  what  ratio  does  the 
pressure  decrease  in  regard  to  the  increase 
of  the  size  of  containing  vessel,  as  is  the 
case  of  an  engine  cylinder?  In  what  ratio 
does  the  pressure  decrease  in  regard  to 
time  with  constant  volume?  Have  you  a 
formula  which  deals  with  both  time  and 
increase  in  volume?  M.  G.  Chase. 

[Gasoline  is  not  an  absolutely  definite 
product,  but  a  mixture  in  various  propor- 
tions of  several  hydrocarbons,  including 
pentane,  hexane,  etc  Also,  the  volume  of 
gasoline  vapor  increases  rapidly  with  the 
temperature,  so  that  the  ratio  of  volumes 
of  gasoline  in  the  liquid  and  gaseous  states, 
respectively,  is  a  function  of  the  tempera- 
ture; it  is  also  a  function  of  barometric 
pressure.  For  these  reasons  it  is  impossi- 
ble to  give  a  general  answer  to  your  first 
question.  A  definite  answer  can,  however, 
be  given  by  specifying  the  quality  of  gaso- 
line, the  temperature  and  the  atmospheric 
pressure.  One  kilogram  of  gasoline  (of 
.663  specific  gravity)  vapor  at  o  degree 
centigrade  and  760  millimeters  of  mercury 
atmospheric  pressure  occupies  a  volume  of 
.254  cubic  meter  and  i  kilogram  of  liquid 
gasoline  of  the  same  grade  occupies  a  vol- 
ume of  .00146  cubic  meter.  The  ratio  of 
volumes  is  therefore 

-^  =174. 

.00146 

The  explosion  pressure  for  a  given  com- 
pression pressure  can  be  found  from  a 
curve  by  E.  J.  Stoddard,  published  in  The 
Horseless  Age  of  May  9,  1900.  The  pres- 
sures so  found  are,  of  course,  only  approxi- 
mate, as  the  form  of  the  combustion  cham- 
ber and  its  volume,  the  point  and  period 
at  which  the  spark  occurs  and  other  factors 
affect  the  result 

As  to  the  decrease  in  pressure  with  in- 
crease in  volume,  it  has  been  found  that  the 
relation  between  volume  and  pressure  dur- 
ing the  working  stroke  in  a  gasoline  en- 
gine is  approximately  represented  by  the 
equation 

This  equation  has  been  arrived  at  by 
measurements  made  on  actual  engine  dia- 
grams and  takes  account  of  the  heat  loss 
through  the  cylinder  walls.  Some  experi- 
ments relating  to  the  loss  of  pressure  with* 
time,  of  a  gasoline  vapor  mixture  exploded 
in  a  closed  cast  iron  vessel,  were  described 
in  our  issue  of  October  23,  190 1. — Ed.] 


Solid  Tires. 


Properties  of  Gasoline. 

ditor  Horseless  Age  : 

If  you  have  the  information  asked  for 
clow  I  would  consider  it  a  great  favor  if 
ou  will  give  it  to  me  at  your  earliest  con- 
tnicnce. 


Editor  Horseless  Age: 

I  do  not  desire  to  join  the  "Kickers,"  but 
I  would  like  to  ask  the  opinion  of  your 
readers  concerning  an  experience  of  mine 
in  regard  to  the  tire  question.  I  have  had 
both  steam  and  gasoline  cars,  and  will  say 
that  I  have  had  wonderfully  good  luck  with 


both  cars,  the  only  serious  troubles  having 
been  caused  by  the  tires.  Being  a  busy 
man  and  not  a  rich  one,  these  troubles  have 
been  so  vexatious  that  I  have  made  up  my 
mind  not  to  buy  a  car  this  season  tmless 
there  is  a  way  to  eliminate  this  tire  trouble. 
I  have  been  very  much  interested  in  a  well 
known  make  of  solid  tires,  and  been  doing 
quite  an  amount  of  investigating  on  the 
quiet,  and  the  reports  received  from  per- 
sons who  are  not  interested  in  reconunend- 
ing  them,  other  than  a  desire  to  help  solve 
this  great  problem,  proved  so  very  en- 
couraging that  I  went  to  Boston  and  inter- 
viewed the  firm,  and  this  ended  by  a  dem- 
onstration of  the  tires,  on  a  four  cylinder 
gasoline  car,  the  tires  on  the  rear  wheels 
having  been  nm  twenty  months  and  those 
on  the  front  wheels  one  year.  This  car 
did  not  belong  to  the  company  but  to  a  pri- 
vate individual,  a  prominent  Boston  man, 
who  was  going  to  Lexington  on  a  business 
trip  and  offered  to  show  me  what  he 
thought  was  comfort  in  driving  a  car :  Free- 
dom from  punctures.  There  was  no  more 
vibration,  and  from  the  way  the  car  ran 
there  was  no  crystallization  of  the  axles,  nor 
did  the  steering  post  become  loosened  and 
the  radiator  fall  to  pieces,  all  of  which  would 
happen  according  to  an  automobile  agent  of 
whom  I  wanted  to  buy  a  car  if  he  would 
change  the  tires.  He  refused  to  allow  this, 
declaring  in  the  same  breath  that  it  made 
no  difference  to  him  what  tires  anyone  used. 
I  came  home  without  a  car,  and  would  like 
to  hear  from  someone  who  has  tried  these 
tires.  There  must  be  some  good  in  them, 
as  the  company  have  just  increased  their 
capital  stock  another  $ioo,oco. 

Investigator, 


Balancing  an  Engine. 

Editor  Horseless  Age: 

Being  a  constant  reader  of  The  Horse- 
less Age  I  take  the  liberty  of  asking  you 
a  few  questions  in  regard  to  my  engine. 
How  should  the  different  parts  be  bal- 
anced so  that  the  engine  will  not  vibrate? 
I  have  a  single  cylinder  engine  driving 
my  runabout  by  a  direct  drive  with  chain 
to  the  rear  axle,  and  for  some  time  past 
I  have  noticed  that  at  high  speed  my  en- 
gine shakes  the  car  very  badly.  I  have 
not  changed  anything,  except  that  I  have 
taken  up  the  bearings  on  the  main  rod. 
When  first  used  the  engine  did  not  shake 
the  car  at  high  speed,  even  when  stand- 
ing, but  I  can  scarcely  run  it  at  all  when 
standing,  and  when  on  the  road  I  can 
scarcely  hold  the  steering  wheel  when 
running,  say,  15  miles  per  hour. 

Will  you  describe  in  The  Horseless 
Age  how  to  proceed  to  find  out  the  trou- 
ble? I  am  aware  that  the  flywheel  must 
be  in  perfect  balance,  and  that  there  must 
be  counterbalance  for  the  main  rod,  but 
I  am  at  a  loss  to  know  how  to  get  at  the 
balance  of  the  parts.  W.  D.  Legg. 

[Ofdinarily  when  a  single  cylinder  mo- 
tor is  allowed  to  race  it  shakes  the  car 
very  badly,  and  there  is  no  remedy  for 
this.    If  there  is  no  vibration  under  these 


conditions  there  is  most  likely  some- 
thing the  matter  with  the  engine,  and  it 
will  not  attain  very  high  speed  when  the 
throttle  is  opened.  The  vibration  «iay  be 
minimized,  however,  by  balancing  the 
moving  parts  as  completely  as  possible. 
The  flywheel  should  be  tested  by  mount- 
ing it  on  a  shaft  and  placing  this  on  run- 
ners (perfectly  straight  and  horizontal 
iron  bars).  It  may  be  balanced  by  drill- 
ing holes  in  the  rim  near  the  point  where 
it  is  heaviest.  The  crank  shaft  is  bal- 
anced by  securing  weights  to  the  crank 
arms  extending  in  the  opposite  directions 
to  the  arms,  and  can  be  tested  by  mount- 
ing the  shaft  on  runners.  With  the  arms 
in  a  horizontal  position,  the  connecting 
rod  loosely  adjusted  on  the  crank  pin 
and  the  piston  end  of  the  connecting  rod 
suspended  at  the  same  height  by  means 
of  a  cord,  there  should  be  no  tendency 
for  the  crank  shaft  to  turn. — Ed.] 


Small  Versus  Large  Wheels. 

Editor  Horseless  Age: 

While  reading  the  recent  discussion  as 
to  the  relative  merits  of  steam  and  gaso- 
line cars,  it  occurred  to  me  that  if  the  dis- 
cussion could  be  diverted  to  another  sub- 
ject— ^to  a  question  that  affects  both  sys- 
tems— it  would  be  more  likely  to  be  pro- 
ductive of  results  that  might  be  beneficial. 
In  my  opinion  the  wheels  on  all  systems 
are  too  small.  And  I  would  like  to  in- 
quire how  the  present  custom  among  the 
various  builders  as  to  size  of  wheels  has 
been  arrived  at  In  the  first  place,  there 
appears  to  be  no  standard,  sizes  varying 
from  28  ipches  to  36  inches,  and  perhaps 
larger,  but  if  so,  I  have  not  noticed  any, 
with  the  exception  of  one  or  two  solid  tire 
wheels.  Have  any  builders  used  large 
wheels  and  afterward  discarded  them  for 
a  smaller  size?  That  question  is  asked  be- 
cause in  many  lines  of  manufacturing  a 
mean  is  arrived  at  after  a  trial  of  extremes, 
as,  for  example,  the  weight  of  the  bicycle. 
At  first  it  weighed  35  pounds,  afterward  it 
was  reduced  to  about  18  pounds.  The  first 
was  too  heavy,  the  second  too  light,  and 
now  they  are  all  made  at  about  the  same 
weight,  which  is  the  result  of  the  experi- 
ence in  the  two  extremes.  At  first  most 
wheels  were  28  inches.  That  seems  to  be 
regarded  as  too  small,  but  are  we  to  con- 
clude that  the  present  sizes  are  large 
enough?  I  realize  the  additional  strength 
that  would  be  required  in  wheels  if  they 
were  48  inches  in  size,  to  withstand  the 
side  shocks  and  driving  strain,  and  the 
added  size  of  the  differential  case  that 
would  be  required  if  shaft  drive  were 
used;  but  could  not  these  difficulties  be 
overcome?  Certainly  the  latter  objection 
would  not  apply  in  cars  with  the  side  chain 
drive.  My  own  experience,  covering  five 
years*  driving  with  four  different  makes  of 
cars,  teaches  me  that  a  oar  with  36  inches 
or  smaller  wheels  cannot  be  driven  over 
the  stone  pavements  and  across  the  street 
car  tracks,  with  which  our  American  cities 
abound,  at  slow  speeds  with  anywhere  near 


the  same  degree  of  comfort  that  the  solid 
tired  wheels  of  cabs  and  buses  allow  those 
vehicles  to  be  driven.  During  the  past  win- 
ter, at  a  town  in  southern  France,  where 
a  large  number  of  the  best  makes  of  tour- 
ing cars  of  Europe  were  driven  on  the 
streets  daily,  I  took  pleasure  in  watching 
the  effect  on  the  various  cars  while  cross- 
ing a  certain  street  on  which  there  were 
four  street  car  tracks  and  a  stone  pave- 
ment By  watching  the  passengers  I  could 
judge  to  some  extent  as  to  how  much  of 
the  jar  was  communicated  to  them,  and 
while  the  placing  of  the  seats,  the  spring 
suspension,  etc,  enter  into  the  problem,  I 
thought  that  I  could  see  that  there  was  a 
great  advantage  in  large  wheels.  The  au- 
tomobile that  made  this  crossing  with  the 
least  noticeable  effect  on  its  passengers 
was  a  front  driver  electric  cab  of  European 
make,  with  rear  wheels  that  I  judged  to 
be  at  least  46  inches  in  diameter. 

I  have  observed  that  where  a  horse- 
drawn  truck  is  replaced  by  an  automobile 
truck  the  wheels  of  the  automobile  are 
usually  about  one-half  to  two-thirds  the 
size  of  those  on  the  former,  and  that,  too, 
in  the  face  of  the  fact  that  the  load  is  to 
be  pushed  rather  than  pulled. 

My  object  in  asking  the  above  question 
is  to  gain  some  information  as  to  why 
what  seems  to  me  to  be  an  almost  universal 
demand  among  users  for  larger  wheels  is 
disregarded  by  builders.  W.  W.  M. 

A.  C.  of  Detroit. 

The*  A.  C.  of  Detroit  elected  the  follow- 
ing officers  at  its  recent  annual  meeting: 
President,  Edwin  S.  George ;  first  vice  presi- 
dent, C.  A.  Du  Charme;  second  vice  presi- 
dent, Harry  G.  Hamilton;  secretary,  Harry 
Skillman;  treasurer,  Louis  Hamlin  Case; 
consulting  engineer,  Samuel  J.  Serrell;  di- 
rectors, Geo.  S.  Hodges,  Authur  Pack  and 
James  H.  Flinn;  chairman  of  house  com- 
mittee, Arthur  Pack;  chairman  of  commit- 
tee on  contests,  runs  and  tours,  George  L. 
Fleitz;  chairman  of  committee  on  laws  and 
ordinances,  D.  M.  Ferry.  Jr.;  chairman  of 
committee  on  good  roads,  C.  G.  Edgar; 
chairman  of  entertainment  committee, 
George  S.  Hodges. 

The  club  will  soon  occupy  its  new  home 
overlooking  Pine  Lake.  An  effort  will  be 
made  to  have  Wayne  County  receive  more 
benefit  from  the  State  good  roads  appro- 
priation, and  the  club  will  also  endeavor  to 
have  signboards  erected  at  important  cross- 
roads. The  next  Legislature  will  be  asked 
to  frame  a  bill  making  it  a  misdemeanor  for 
a  chauffeur  to  use  a  car  without  the  own- 
er's knowledge. 

The  club  now  has  188  members.  The 
annual  dues  were  raised  from  $10  to  $15. 


entries  should  be  made.  The  kfll  u 
I  mile  in  length  and  varies  m  gndf 
8.3  to  ia.2  per  cent  There 'wiD  b 
less  than  twenty-two  events  if  emrs 
received  for  all  Some  are  resenii 
amateurs,  while  others  are  open,  tk  i 
fication  being  based  on  motnc  p 
weight  and  price.  The  timing  wi2 
done  with  apparatus  furnished  bf  tu 
Electric  Company. 


Worcester   Hill   Climb. 

The  annual  hill  climbing  contest  of  the 
Worcester  (Mass.)  A.  C.  will  be  held  on 
the  Dead  Horse  Hill,  Worcester,  on  May 
24.  The  management  of  the  affair  has 
been  put  in  the  hands  of  Chester  I.  Camp- 
bell,  5    Park   square,    Boston,   with   whom 


Foreig^n  Notes. 

The  first  two  automobiles  for  *:h 
man    army     in     Southwest    Aina 
shipped  from  Hamburg  reccntlr,  3  d 
of  Captain  Stillfricd. 

At   the   small    inventors'   show  h\ 
Paris  recently  the  grand  prize  was  n 
to  M.  Burtart  for  his  gasoline  tc? 
tering  mechanism,  described  in  oar", 
some  weeks  ago. 

Persons  in  Germany  interested  t 
mation  are  advocating  the  use  oi  :9 
biles  for  transporting  corpse*  r. 
crematories,  to  reduce  the  expense  0: 
ping  them  by  railroad. 

No  less  than  eighty-six  entria 
received  for  the  specdmeter 
the  Mittdeuropaischer  Motorwafci 
including  both    finished    instnsBOft. 
drawings.     The  devices  were 
hibited   at    the    Charlottenborg  % 
College  April  9-21. 

Owing  to  the  unexpectedly  saa." 
her  of  entries  received  for  the  Er^ 
Circuit  the  time  limit  for  entree 
dinary  fees  has  been  postpooed  ck 
till  May  20.  A  total  of  forty-or- 
had  been  received  according  to  \i 
ports,  including  that  of  Percy  ?^ 
Buffalo. 

Several  French  papers    are 
advertisement  in  which  it  is  ofet^ 
at  once  100  cars  of  any  and  all  ni^ 
ing  in  price  from  $500  to  $3jooa  t" 
South  America.     Special  atteat^on 
advertisement  is   called  by  U.  S 
Ridgeley,  of  Barcelona*  for  any  oaa 
suggestion  it  may  convey. 

Many  French  automobile 
are  at  present  suffering  delay  in  ti*; 
tion  of  their  orders  by  reasoo  of  •-* 
eral  strike  now  on  in  Paris  3w3  ?-' 
ings.  Our  contemporary  L 
unable  to  appear  last  week  foe  *^ 
reason,  but  the  publishers  in  a  < — ^ 
ter  assure  their  readers  that  t^r. 
bers  will  be  published  as  soon  a*  "" 
is  over. 

An  English  writer  claims  that  r*  ' 
mobiles  in  proportion  to  popo> 
use   in   Buenos   Ayres    than  in  *• 
city   of   the   world.     Not   onlv   *  ■ 
service    of    public    motor    calK  i*- 
heavy    vehicles    are    also    gncar.^ 
Every  Minister  in   the  coantry  * 
possess  several  motor  cars^  wtik "" 
ister  of  Public  Works  has  rvar 
a  sum  of  1,000.000  francs  tow*"^ 
provement  of  the  roads.     It  i*  tc  ► 
ted  that  no  actual   figures  are  r"*^ 
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A  Real  Endurance  Test. 

By  Dr.  S. 
There  are  certainly  occasions  in  which 
he  horse  is  superior  to  the  automobile, 
och  as  deep  mud,  sand  or  snow,  but  when 
t  comes  to  endurance  the  automobile  is  still 
he  victor.  To  all  who  did  not  believe  in 
he  future  of  the  automobile  the  San  Fran- 
risco  fire  was  the  best  of  object  lessons,  in 
hat  it  established  the  superiority  of  the  au- 
omobilc  as  a  utility  vehicle  beyond  any 
iuubt  The  most  stubborn  adversaries  of 
the  automobile  are  now  full  of  praise  as  to 
the  excellent  work  done  by  the  automobiles 
and  their  drivers.  In  fact  it  is  recognized 
that  the  automobiles  of  San  Francisco  were 
instrumental  in  saving  that  part  of  the  city 
which  is  still  left  With  the  automobile 
only  was  it  possible  to  carry  out  a  system- 
atic blasting  along  Van  Ness  avenue,  which 
prevented  the  flames  from  spreading  be- 
yond this  street  and  destroying  the  resi- 
dence district  This  truth  is  undeniable, 
and  even  the  daily  newspapers — not  always 
friendly  toward  the  automobiles — are  print- 
ing long  articles  of  praise. 

A  short  time  after  the  earthquake,  which 
occurred  at  5:16  a.  m.,  and  lasted  forty- 
eight  seconds,  automobiles  were  tearing  up 
and  down  the  streets.  These  streets  were 
littered  with  debris,  fallen  stones,  bricks 
and  pipes,  making  driving  extremely  haz- 
ardous. Women  and  children,  hardly 
dressed,  carrying  a  few  effects,  fleeing  from 
the  city  to  the  ferry,  railroad  or  to  the  park, 
were  the  first  passengers  of  these  machines. 
Later  on  it  was  mere  sightseeing.  People 
whose  houses  were  little  damaged  were  out 
in  their  machines  viewing  the  damage  done 
by  the  big  shake  to  building  and  streets. 
Soon  the  automobile  came  into  real  service. 
The  fire  had  started  and  threatened  the  in- 
dustrial, business  and  banking  centre  in  the 
downtown  district 

The  owners  of  machines,  living  in  the 
outlying  districts,  were  going  at  railroad 
speed  through  the  crowded  and  littered 
streets,  looking  after  their  individual  inter- 
ests. Soon  one  could  see  them  return  load- 
ed with  books  and  ledgers,  typewriters  and 
small  safes,  and  everything  worth  saving. 
From  minute  to  minute  this  mad  rush  and 
the  number  of  machines  increased,  bringing 
out  women  and  children  and  their  valua- 
bles in  safety. 

Following  the  burning  of  the  extreme 
downtown  section  of  the  city  the  automo- 
biles were  seized  by  the  authorities  and 
pressed  into  service.  An  adequate  concep- 
tion ofjthe  work  done  by  the  automobile 
during  the  first  week  of  the  disaster  can 
probably  be  gathered  from  the  'following 
paragraph,  which  appeared  in  the  San  Fran- 
cisco Chronicle: 

"That  the  automobile  played  an  all  but 
indispensable  part  in  the  saving  of  the  west- 
em  part  of  San  Francsico,  and  at  the  same 
time  has  proved  invaluable  in  the  serious 
business  of  governing  the  city  through  its 
greatest  stress,  is  conceded  by  every  man 
who  has  had  his  eyes  open  during  the  ten 
days  or  so  that  have  elapsed  since  the  earth- 


quake. Old  men  in  the  bread  lines,  who  had 
previously  occupied  much  of  their  time  in 
supper  table  denunciation  of  the  whizz 
wagons,  now  have  nothing  but  praise  for 
them.  Men  high  in  official  service,  who 
know  best  of  all  just  how  efficient  has  been 
the  service  of  the  gasoline  and  steam  ma- 
chines, go  even  further  and  say  that  but  for 
the  aufo  it  would  not  have  been  possible  to 
save  even  a  portion  of  the  city  or  to  take 
care  of  the  sick  or  to  preserve  a  semblance 
of  law  and  order." 

"The  auto  has  been  the  salvation  of  San 
Francisco,"  said  a  business  man — a  business 
man  whose  business  is  not  the  sale  of  auto- 
mobiles. Now  that  the  impressing  of  pri- 
vate machines  into  public  service  has  been 
stopped  by  official  order,  it  is  possible  to 
look  back  calmly  upon  the  first  week  that 
followed  the  earthquake  and  to  view  the 
benefits  resulting  from  a  summary  seizure 
of  machines  by  officials.  They  were  devil 
wagons  turned  into  chariots  of  mercy. 
When  fire  threatened  the  Mechanics'  Pa- 
vilion, which  had  been  made  an  emergency 
hospital  and  was  taxed  to  its  capacity  with 
the  influx  of  sick  and  wounded,  automobiles 
rushed  to  the  rescue  and  conveyed  the  pa- 
tients to  a  place  of  safety.  It  is  no  exag- 
geration to  say  that  the  saving  of  the  lives 
of  many  of  these  patients  was  due  solely 
to  the  automobiles.  It  is  probable  that  the 
number  of  automobiles  seized  for  the  public 
service  was  about  200. 

The  saving  of  life  was,  of  course,  the 
most  important  service  rendered  by  the  ma- 
chines, but  the  incalculable  good  effected  in 
the  preservation  of  property  cannot  be  over- 
looked. It  was  the  automobile  which  carried 
the  dynamite  from  place  to  place — rather  a 
ticklish  job  at  best — but  performed  with 
expedition  and  dispatch  by  the  cars  tem- 
porarily impressed  into  the  public  service. 
When  the  water  was  all  gone  and  the  fire 
laddies  had  nothing  with  which  to  fight  the 
advance  of  the  flames  dynamite  was  neces- 
sary. That  they  were  able  to  secure  it  at  all 
was  due  to  the  autos  alone. 

The  doctors  in  the  service  of  the  Red 
Cross  Society  found  the  auto  not  only  a 
handy  but  an  indispensable  means  of  get- 
ting around  from  place  to  place.  The  re- 
lief workers,  in  the  transportation  of  sup- 
plies, also  found  that  they  could  get  around 
with  urgently  needed  articles  of  food  and 
clothing  much  more  readily  than  by  any 
other  means  of  conveyance.  The  officials 
of  the  city,  in  speeding  here  and  there  in 
the  performance  of  their  duty,  would  not 
have  been  able  to  cover  the  ground  or  do 
half  the  work  they  did  if  it  had  not  been 
for  the  automobiles. 

At  present  when  affairs  are  settling  down 
more  to  a  routine  basis,  the  machines  are 
still  rendering  service  which  cannot  be  cal- 
culated in  dollars  and  cents.  Until  street 
cars  are  running  again  over  all  the  lines 
they  will  continue  to  be  indispensable. 

The  providing  of  gasoline  for  these  ma- 
chines was  a  problem  at  first  which  had  the 
drivers  guessing.  The  Standard  Oil  Com- 
pany came  to  the  rescue,  and  the  much  ma- 


ligned concern  since  the  earthquake  has 
furnished  gratis  to  drivers  and  owners  all 
the  gasoline  that  was  needed.  In  all  it  is 
estimated  that  nearly  15,000  gallons  of  gaso- 
line have  been  used. 

The  substitution  of  police  whistles  for 
honk-honk  horns  and  the  long,  wailing 
screech  of  the  newer  brand  of  warning  to 
pedestrians  have  been  noticeable  every  hour 
of  the  day  since  the  big  shake-up.  Both  the 
police  whistle  and  the  wailing  screecher 
have  evidently  done  their  work,  for  while 
the  autos  have  chugged  along  with  no  limit 
on  the  speed  permitted,  accidents  have  been 
fewer  than  in  the  days  before  the  fire. 

This  fact  has  demonstrated  that  the  speed 
limit  of  8  or  10  miles  is  ridiculous,  because 
an  automobile  at  15  miles  an  hour  is  safer 
than  a  horse  at  half  that  speed.  It  should 
not  be  forgotten  that  the  machines  were 
traveling  from  25  to  35  miles  an  hour 
(speedometer)  through  streets  covered  with 
debris,  packed  with  panic  stricken  people, 
carrying  trunks  and  their  belongings  and 
amidst  all  kinds  of  vehicles.  I  am  not  in 
favor  of  high  speed,  but  if  the  speed  limit 
of  8  to  10  miles  would  be  changed  to  what 
is  called  "a  reasonable"  speed  under  certain 
circumstances,  we  would  have  a  "reasona- 
ble" law. 

To  come  back  to  endurance.  There  have 
been  before  non-stop  runs  of  1,000  miles  on 
the  track,  but  the  enormous  strains  to  which 
tires,  frames  and  the  whole  mechanical  out- 
fit of  the  automobiles  in  San  Francisco  have 
been  put,  proved  to  be  the  severest  test 
And  the  automobiles  stood  this  test  most 
brilliantly. 

Fortimately  there  were  three  garages 
which  did  not  burn  out,  and  Government 
headquarters  were  established  in  them.  Or- 
ders for  gasoline,  oil,  tires  and  batteries 
were  issued,  and  even  repairs  were  speedily 
effected.  This  system  has  worked  admira- 
bly well. 

There  has  been  some  talk  among  the 
trade  of  holding  a  big  parade  around  the 
city  after  the  strenuous  times  have  sub- 
sided. It  is  proposed  to  take  out  the  ma- 
chines just  as  they  are,  with  their  battle 
scars.  The  San  Francisco  endurance  test 
is  undoubtedly  the  greatest  advertisement 
the  automobile  has  ever  had. 


A  system  of  parcel  post  (express  goods) 
delivery  by  motor  wagon  is  soon  to  be  es- 
tablished in  the  West  Riding  of  Yorkshire, 
England.  Leeds  will  be  the  centre  and  the 
routes  will  be  on  the  roads  to  Hudders- 
field,  Bradford,  Harrogate,  Wakefield  and 
Pontefract  The  first  of  the  motor  wagons 
was  started  in  service  some  weeks  ago  be- 
tween Leeds  and  York. 


The  Berlin  Street  Railway  Company  will 
place  ten  gasoline  motor  omnibuses  in  serv- 
ice at  the  end  of  September,  and  ten  more 
each  month  until  a  total  of  500  is  reached. 
The  order  for  these  buses  has  been  di- 
vided between  the  Daimler  works  at  Ma- 
rienfclde  and  the  Neue  Automobil  Gesell- 
schaft  of  Berlin. 
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Motor  Trucks  at  New  Haven,  Conn. 

Elm  City  business  men  have  been  skepti- 
cal regarding  the  motor  truck,  and  have 
been  watching  with  critical  eyes  the  per- 
formances of  the  few  commercial  vehicles 
that  have  been  in  use  there  for  the  past  two 
years. 

The  experiment  of  the  Booth  Express 
line  between  Wallingford  and  New  Haven 
has  probably  awakened  the  most  interest. 

Last  summer  Mr.  Booth  purchased  an  18 
horse  power  gasoline  truck,  and  since  that 
time  it  has  made  two  trips  daily  (winter 
months  excepted)  between  New  Haven  and 
Wallingford,  about  15  miles.  That  makes 
the  distance  covered  each  day  about  75 
miles  (including  runs  about  the  two  places), 
or  about  450  miles  a  week. 

Although  Mr.  Booth  previously  ran  two 
double  truck  vans  between  these  towns  he 
now  lets  the  motor  do  the  bulk  of  the 
work,  while  one  horse  delivery  teams  meet 
it  at  each  end  and  distribute  the  packages. 
It  is  estimated  that  it  costs  about  $1  a  day 
to  operate  the  truck,  including  lubrication. 

Repair  expense  was  heavy  during  his 
first  few  months,  but  Mr.  Booth  says  that 
this  was  due  to  inexperience.  A  man  should 
have  a  year's  experience  with  a  motor  truck 
before  he  can  make  it  both  a  money  and 
time  saver,  he  says.  After  the  past  ten 
months*  experience  he  can  operate  his  mo- 
tor truck  at  small  expense.  He  believes 
that  the  commercial  vehicle  dealers  are 
largely  responsible  for  the  hesitation  of 
business  men  in  adopting  commercial  ve- 
hicles, as  they  charge  so  much  for  small 
repairs  and  for  machinery  parts.  He  is 
considering  buying  more  cars  and  doing 
away  with  the  horse  vehicles. 

Another   commercial    vehicle   which    has 


been  watched  with  interest,  especially  by 
the  larger  firms,  is  the  4  ton  electric  truck 
of  F.  B.  Smedley,  of  the  large  trucking 
firm  of  that  name.  This  truck  has  been 
used  daily  for  two  years  for  carting  heavy 
freight  all  over  the  city,  and  it  has  proven 
a  great  success.  Mr.  Smedley  is  greatly 
pleased  with  his  experiment  with  this  car, 
and  will  soon  instal  other  trucks. 

The  Chamberlain  Furniture  Company  and 
the  Dillon  &  Douglas  Company,  a  large 
butter  and  Ggg  firm,  have  experimented 
with  motor  trucks  during  the  past  year 
rather  for  advertising  than  for  economy, 
yet  the  machines  have  done  such  effective 
work  that  both  firms  express  their  pleas- 
ure at  having  purchased  them. 

They  complain,  however,  that  the  ma- 
chines are  not  durable,  and  that  repairs 
have  caused  large  expenditures. 

Several  large  dry  goods  houses  in  the 
Elm  City  are  thinking  of  buying  motor  de- 
livery wagons. 


as  soon  as  the  line  is  in  operation  and  half 
thirty  days  later. 


Motor  Transit  Lines  in  Wisconsin. 

The  Wisconsin  Auto  Transit  Company 
began  running  motor  buses  between  Algo- 
ma  and  Kewaunee,  Wis.,  the  latter  part  of 
April,  and  will  open  the  line  from  Kewau- 
nee to  Manitowoc  about  May  15.  The 
towns  of  Michicot  and  Two  Rivers  will  be 
on  this  line. 

It  has  been  decided  to  establish  lines 
from  Manitowoc  to  St.  Nazianz,  Kiel,  Chil- 
ton and  Elkhardt  Lake,  the  summer  resort, 
as  soon  as  possible.  A  double  trip  will  be 
made  to  each  place  daily. 

If  business  warrants  it  motor  trucks  will 
be  operated  for  the  transportation  of  freight 
and  express.  Every  effort  will  be  made  to 
extend  the  service  in  Manitowoc,  Kewaunee 
and  Calumet  counties  wherever  communi- 
ties desire  it. 

The  regular  passenger  fare  will  be  4 
cents  per  mile.  Ticket  books  good  for  333 
miles  will  be  sold  for  $10,  half  to  be  paid 


Automobiles    for    Springfield 
(Mass.)  Fire  Department 

The  Fire  Department  Commjttee  has 
recommended  to  the  City  Council  of 
Springfield,  Mass.,  the  purchase  of  two  au- 
tomobiles, to  be  manned  by  several  men 
each,  and  to  respond  to  all  alarms.  No  or- 
der has  as  yet  been  made  providing  for 
the  adoption  of  the  ideas  contained  in  the 
committee's  recommendation,  which  is  as 
follows : 

It  is  the  opinion  of  the  members  of  this  cota- 
mittee  that  two  suitable  motor  wagons  manned 
with  six  or  eight  permanent  firemen  each,  sta- 
tioned at  convenient  points  (which  could  protably 
be  done  without  any  building  expense) »  answeriuf 
every  alarm,  would  arrive  at  the  most  distant  box 
ahead '  of  the  chief  or  deputy  (if  using  horses), 
and  be  available  for  reinforcement  to  any  piece  of 
apparatus  on  its  arrival,  and  thus  be  of  more  real 
value  than  three  times  their  number  apportioned  to 
the  several  companies,  and  only  responding  to  s 
limited  number  of  boxes.  We  believe  from  twelve 
to  sixteen  permanent  men  and  two  automobiles, 
responding  to  all  alarms,  would  be  as  efficient  as 
from  thirty  to  forty  permanent  men  by  the  other 
method,  and  better  than  fifty  call  men,  employed 
in  various  shops  and  many  times  depending  upon 
telephones  to  give  them  their  notice  of  a  fire. 
•  *  •  We  also  believe  that  in  the  near  future 
it  will  be  found  advisable  to  supply  the  chief  and 
deputy  with  reliable  motor  wagons  in  place  of 
horses.  We  admit  that  this  would  be  a  radical  de- 
parture from  the  customary  methods  of  the  past, 
but,  judging  by  the  trend  of  public  opinion,  we 
are  con\  i-c  d  that  we  are  justified  in  recommend- 
ing a  test  of  the  plan. 

The  Winchendon  (Mass.)  Motor 
Bus  Line. 

The  Winchendon  Auto  Transit  Com- 
pany announce  that  on  May  15  they  will 
begin  the  operation  of  a  motor  bus  line  be- 
tween Winchendon,  Winchendon  Springs, 
Waterville  and  Baldwinville,  Mass.,  and 
Lake  Monomonac  and  East  Rindge,  N.  H. 
They  have  purchased  three  gasoline  buses, 
one  carrying  eighteen  passengers  and  the 
other  ten.  The  fare  from  Winchendon  to 
Winchendon  Springs  or  Waterville,  each  3 
miles  distant,  will  be  5  cents;  to  Baldwins- 
ville,  ID  miles,  25  cents;  to  Lake  Monomo- 
nac or  East  Rindge,  15  miles.  40  cents. 

It  is  reported  that  the  hotel  keepers  of 
Gardner,  Mass.,  will  start  a  motor  bus  line 
to  Baldwinsville  to  connect  with  the  Winch- 
endon line. 


Carter  Delivery  Wacon. 


Month's  Record  of  a  Delivery 
Wagon. 

We  have  been  furnished  with  the  rec- 
ord of  a  Carter  delivery  wagon  in  use  at 
the  store  of  the  J.  L.  Hudson  Company, 
Detroit,  Trom  March  6  to  April  7,  show- 
ing the  following  averages:  53.28  miles 
per  day,  76.86  stops  per  day,  distance 
traveled  per  stop  .68,  miles  per  gallon  of 
gasoline  10.6.  The  averages  for  the  five 
Saturdays  during  this  time  are  considera- 
bly greater  than  for  other  days  of  the 
week,  as  five  trips  were  made  that  day  as 
against  four  trips  on  other  days.  The 
average  speed  was  11.8  miles  per  hour 
(including  stops). 
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An  English  Motor  Lawn  Mower. 

For  large  estates,  and  also  perhaps  for 
municipal  parks,  the  motor  lawn  mower  pre- 
sents certain  advantages  and  is  coming  into 
limited  use.  Such  movers  have  been  made 
in  this  country  for  a  number  of  years,  and 
have  recently  also  been  taken  up  abroad. 
The  cut  herewith  shows  a  machine  manu- 
factured by  Ransomes,  Sims  &  Jeffries,  of 
Ipswich,  England,  which  was  exhibited  and 
demonstrated  at  the  agricultural  show  held 
in  the  Galcric  des  Machines,  Paris,  some 
time  ago.  It  will  be  seen  that  the  machine 
combines  the  functions  of  a  lawn  mower 
and  roller. 


Commercial  Vehicle  Notes. 

A  motor  bus  line  is  being  planned  for 
Ixmg  Beach,  Cal. 

The  Hotel  Men's  Association  of  Atlantic 
City,  N.  J.,  have  purchased  six  Mack  mo- 
tor buses. 

It  is  reported  that  a  motor  bus  line  will 
be  established  from  Pittsfield,  Mass.,  to 
Lenox  the  coming  summer. 

A  motor  bus  line  betweep  Riverside,  Po- 
mona, Monrovia,  Altadena  and  Los  An- 
geles, Cal.,  is  being  talked  of. 

A  motor  bus  line  has  been  established 
between  Sanford  and  Orlando,  Fla.,.  22 
miles.  A  twenty  passenger  vehicle  meets 
the  Clyde  line  boat  at  Orlando  every  morn- 
ing. 

The  Oregon  Auto-Despatch  Company, 
Portland,  Ore.,  which  recently  absorbed  the 
Wakeman  &  Morse  Transfer  Company,  will 
use  automobiles  for  their  hauling  on  paved 
streets. 

The  Burlington  Railroad  will  operate  an 
automobile  passenger  and  freight  line  be- 
tween Worland  and  Thermopolis,  Wyo.,  35 
miles,  until  the  railroad  is  completed  to 
Thermopolis. 

A  motor  bus  line  is  to  be  established  be- 
tween Port  Jervis,  N.  Y.,  and  Stroudsburg, 
Pa.  A  gasoline  car  was  run  from  Strouds- 
burg to  Milford  last  Monday  for  demon- 
stration. The  enterprise  is  being  promoted 
by  X.  P.  Huddy,  of  New  York. 

A  motor  bus  company  at  Gloucester, 
Mass.,  have  ordered  two  buses,  each  with  a 
seating  capacity  of  twenty  passengers,  for 
the  purpose  of  operating  a  bus  line  from 
Gloucester  to  Manchester  and  Magnolia, 
Mass.  John  F.  Perkins  will  be  the  man- 
ager. 

The  Aurora  (111.)  city  authorities,  have 
prohibited  the  Joliet,  Plainfield  and  Aurora 
electric  railroad  from  carrying  express  and 
freight  within  the  city  limits.  The  com- 
pany now  propose  to  establish  a  freight 
station  at  the  city  line  and  distribute 
freight  and  express  by  motor  trucks. 

The  Philadelphia  bureau  of  public  high- 
ways has  issued  licenses  for  the  operation  of 
twenty  electric  passenger  cars  on  Broad  and 
Diamond  streets  by  the  Auto  Transit  Com- 
pany, of  Philadelphia.  They  will  run  from 
the  League  Island  gate  on  the  south  to 
the  Fairmount  Park  on  the  north.  Op- 
erations will  begin  about  August  i. 


English  Motor  Lawn  Mower  Being  Demonstrated  in  France. 


A.  M.  C.  M.  A.  Offices  to  Be  Moved 
to  New  York. 

At  a  meeting  of  the  American  Motor 
Car  Manufacturers'  Association  at  New 
York,  May  4,  it  was  decided  to  remove  the 
offices  of  the  association  from  Chicago  to 
New  York.  The  vacancy  caused  by  the 
resignation  of  General  Manager  McMulleir 
was  not  filled,  but  probably  will  be  within 
the  month.  Offices  will  be  opened  here  as 
soon  as  a  location  is  found,  and  an  assist- 
ant secretary  will  be  installed. 

F.  H.  Mason,  secretary  of  the  Buffalo 
Chamber  of  Commerce,  appeared  before  the 
committee  in  behalf  of  Buffalo  as  the  place 
for  the  open  air  show  in  the  fall.  The 
association  decided  against  Buffalo,  how- 
ever, on  account  of  the  adverse  attitude  of 
the  Buffalo  manufacturers.  This  leaves  the 
choice  between  New  York  and  Detroit,  one 
of  which  places  will  be  decided  on  within 
a  fortnight. 


entire  output  for  1907  will  be  handled  by 
the  E.  R.  Thomas  Motor  Company,  of 
Buffalo. 


The  E.  R.  Thomas  Detroit  Company. 

The  E.  R.  Thomas  Detroit  Company 
has  been  incorporated  with  a  capital  stock 
of  $300,000,  and  the  following  officers  have 
been  chosen:  President,  E.  R.  Thomas; 
first  vice  president,  H.  E.  Coffin;  second 
vice  president,  J.  J.  Brady;  treasurer  and 
general  manager,  Roy  D..  Chapin;  secre- 
tary, F.  O.  Benzer.  Messrs.  Coffin,  Benzer, 
Brady  and  Chapin  have  been  identified  with 
the  Olds  Motor  Works  for  several  years — 
Mr.  Coffin  as  designer,  Mr.  Benzer  as  pur- 
chasing agent,  Mr.  Brady  as  traffic  manager 
and  Mr.  Chapin  as  sales  manager.  Mr. 
Thomas  is  interested  financially  in  the  new 
enterprise. 

A  factory  has  been  secured  at  Detroit, 
and  temporary  offices  have  been  estab- 
lished in  the  Majestic  Building.  The  type 
of   car   will    be   announced    later,    and   the 


The  1906  Qlidden  Tour. 

The  1906  Glidden  tour  will  start  from 
Buffalo  about  July  19,  and  the  route  will 
lead  through  Syracuse  and  Utica  to  Sara- 
toga Springs,  where  Saturday  and  Sunday, 
July  21  and  22,  will  be  spent;  then  up  the 
east  shore  of  Lake  Champlain<  through 
Vermont,  with  stop  overnight  at  Burling- 
ton; then  to  Montreal  and  Quebec,  spend- 
ing Sunday  and  Monday,  July  29  and  30,  in 
Quebec;  then  to  Bretton  Woods,  in  the 
White  Mountains,  when  the  tour  will  end. 

An  effort  has  been  made  to  make  it  ap- 
pear that  the  tour  really  starts  from  Chi- 
cago.    This,  of  course,  is  erroneous. 

Chairman  Paul  H.  Deming,  of  the  A.  A. 
A.  touring  committee,  has  appointed 
Judge  James  B.  Dill,  F.  B.  Howe,  of  Buf- 
falo, and  Augustus  Post,  of  New  York,  as 
a  route  committee  to  obtain  information 
about  the  roads. 


A.  A.  A.  Wants  a  Share  of  Show 
Profits. 

A  committee  from  the  New  York  State 
A.  A.,  consisting  of  President  Quayle,  Sec- 
retary F.  H.  Elliott,  of  the  A.  C.  of  Syra- 
cuse; H.  S.  Woodworth,  of  the  A.  C.  of 
Rochester,  and  Messrs.  Meldrum  and 
Hower,  of  the  A.  C.  of  Buffalo,  appeared 
before  the  A.  L.  A.  M.  last  week  and  asked 
that  the  A.  A.  A.  be  given  a  share  of  the 
profits  of  the"  Madison  Square  Garden 
Show.  They  argued  that  the  money  would 
help  the  association  in  their  good  roads 
and  legislative  work,  which  would  benefit 
the  manufacturers. 

The  committee  was  informed  that  the 
profits  from  the  show  were  divided  among 
the  exhibitors. 
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Liability  for  Friglitening  Persons. 

By  Xenophon  P.  Huddy,  LL.B. 

New  and  intricate  legal  questions  con- 
stantly arise  in  connection  with  motoring. 
The  courts  have  already  set  at  rest  many 
disputes,  but  only  to  be  again  confronted 
with  new  controversies  relating  to  automo- 
bile matters.  The  automobilist's  liability 
for  frightening  horses  into  committing 
damage  has  brought  forth  many  judicial 
opinions.  Now  there  is  a  new  legal  prob- 
lem to  be  settled,  that  concerning  the  mo- 
torist's liability  for  causing  fright  to  a 
person. 

We  can  understand  why  a  senseless  horse 
may  be  terror  stricken  at  the  sight  of  an 
automobile,  but  suppose  a  person  crossing 
the  street  is  overwhelmed  and  seized  with 
terror  at  the  sight  of  a  motor  car  coming 
thundering  around  a  street  corner,  with 
every  indication  that  the  person  will  be 
struck,  but  in  fact  there  is  no  compact,  and 
physical  injury  results  from  fear  only.  Is 
the  motorist  liabl?  for  personal  injuries  re- 
sulting from  the  nervous  shock  in  such  a 
case? 

Frequently  persons  are  required  to  run 
for  their  lives  in  crossing  streets,  upon  the 
approach  of  an  automobile  driven  by  an 
operator  having  no  regard  for  the  pedes- 
trian. A  "close  shave'*  is  experienced  by 
many  a  pedestrian,  which  makes  one's  heart 
come  up  into  one's  throat,  and  oftentimes 
the  effect  of  such  a  scare  is  felt  for  several 
hours  or  days.  Naturally,  different  people 
would  be  affected  in  different  ways  by  such 
a  fright.  A  very  nervous  person,  for  ex- 
ample, may  be  very  seriously  injured  in 
this  manner. 

The  question  here  under  discussion  is  not 
without  some  judicial  authority.  In  Eng- 
land it  has  been  decided  that  damages 
which  result  from  a  nervous  shock,  occa- 
sioned by  fright,  unaccompanied  by  any 
actual  impact,  may  be  recoverable  in  an 
action  for  negligence,  if  physical  injury  has 
been  caused  to  the  plaintiff  (Dulieu  vs. 
White,  2  K.  B.  669).  This  is  a  very  in- 
teresting and  leading  case,  and  would  be  of 
great  persuasive  effect  if  the  question 
should  arise  in  the  United  States.*  It  would 
seem  that  if  a  cause  of  action  accrues  from 
frightening  an  animal  there  certainly 
should  be  legal  liability  for  causing  fright 
to  a  person.  Counsel  in  the  English  case 
argued  that  an  action  for  negligence  would 
not  lie  where  there  is  no  immediate  physi- 
cal injury  resulting  to  the  plaintiff.  The 
court  decided  against  this  contention,  say- 
ing by  Kennedy,   J.,   "That   fright—where 


physical  injury  is  directly  produced  by  it — 
cannot  be  a  ground  of  action,  merely  be- 
cause of  the  absence  of  any  accompanying 
impact,  appears  to  me  to  be  a  contention 
both  unreasonable  and  contrary  to  the 
weight  of  authority." 

Of  course  damage  must  directly  result 
from  the  fear  caused  by  an  approaching  au- 
tomobile. If  there  is  no  damage  there  can 
be  no  liability  or  recovery.  If  negligence 
has  caused  another  neither  injury  to  prop- 
erty nor  physical  mischief,  but  only  an  im- 
pleasant  emotion  of  more  or  less  transient 
duration,  an  essential  constituent  of  a  right 
of  action  for  negligence  is  lacking.  Fear 
alone  creates  no  legal  liability. 

There  is  at  least  one  limitation  on  the 
right  of  a  frightened  person  to  sue  an  auto- 
mobile operator  and  to  recover,  namely,  the 
shock  where  it  operates  through  the  mind 
must  be  a  shock  which  arises  from  a  rea- 
sonable fear  of  immediate  personal  injury 
to  one's  self.  For  example,  A.  has  no  legal 
duty  not  to  shock  B.'s  nerves  by  the  ex- 
hibition of  negligence  toward  C,  or  toward 
the  property  of  B.  or  C.  So  also  a  party 
may  not  be  entitled  to  a  recovery  of  dam- 
ages if  a  nervous  shock  was  produced  by  an 
automobile,  not  by  the  fear  of  bodily  injury 
to  himself  but  by  horror  or  vexation  arising 
from  the  sight  of  mischief  being  threatened 
or  done,  either  to  some  other  person  or 
to  his  property. 

With  the  increase  of  automobiling  in  the 
United  States  the  legal  questions  which  are 
bound  to  arise  will  be  numerous  and  diffi- 
cult. The  one  now  under  discussion  is 
likely  to  arise  at  any  time,  and  the  prudent 
automobilist  would  do  well  to  safeguard 
himself  in  driving  so  as  to  prevent  injuries 
which  are  oftentimes  more  serious  than 
those  resulting  from  actual  collision. 


•  In  New  York  it  has  been  held  that  no  recovery 
can  be  had  for  injuries  sustained  by  fright  occa- 
sioned by  the  negligence  of  another  where  there  is 
no  immediate  personal  injury.  (Mitchell  v.  Roch- 
ester R.  Co.,   151  N.  Y.   107.) 


Senate  Obstructing  Free  Alcohol 
Bill. 

Washington,  D.  C. — House  bill  No. 
i7»453i  for  the  withdrawal  from  bond,  tax 
free,  of  domestic  alcohol  when  rendered 
unfit  for  beverage  or  liquid  medicinal  uses 
by  mixture  with  suitable  denaturing  ma- 
terials, bids  fair  to  have  a  stormy  time 
during  its  consideration  before  the  Senate 
Committee  on  Finance.  The  bill  was  taken 
up  by  the  committee  on  May  i,  disaissed 
at  some  length  and  Chairman  Aldrich  au- 
thorized to  name  a  sub-committee  of  seven 
members  to  conduct  hearings  on  the 
measure. 

Chairman  Aldrich  announced  the  follow- 
ing sub-committee  on  May  4 :  Senators 
Aldrich,  Allison,  Burrows,  Hale,  Spooner, 
Money  and  Bailey.  When  making  the  an- 
nouncement of  the  sub-committee  Mr. 
Aldrich  said  the  sub-committee  would  take 
up  the  matter  of  the  hearings  immediately. 
As  far  as  he  knew  the  committee  all  fa- 
vored the  widest  possible  use  of  alcohol  in 
the  arts  and  industries  of  the  nation,  free 
of  tax,  so  far  as  it  could  be  done  with 
safety  to  the  revenues. 

The  fact  that  hearings  are  to  be  held  at 


all,  however,  is  interpreted  to  mean  that  a 
is  the  intention  of  the  Republican  memben 
of  the  committee  to  impede  the  passage 
of  the  bill  through  the  Senate  as  much  as 
possible.  Exhaustive  hearings  were  con- 
ducted in  the  House,  and  the  bill  passed  al- 
most unanimously.  The  plan  seems  to  be  to 
consume  a  good  deal  of  time  on  the  hear- 
ings, and  possibly  to  delay  a  report  on  the 
bill  to  a  date  so  late  in  the  session  as  to 
make  its  consideration  on  the  floor  an  im- 
possibility. 

It  is  understood  that  the  Democratic 
members  of  the  committee  are  a  unit  in 
favor  of  the  early  report  and  passage  of 
the  bill.  In  this  they  are  joined  by  sev- 
eral Republican  members,  and  it  is  sup- 
posed that  a  majority  of  the  committee 
will  insist  upon  the  bill  being  reported  to 
the  chamber  at  this  session. 


New  Haven  Motorists  Oppose  City 
Ordinance. 

New  Haven,  Conn. — Motorists  in  this 
city  are  much  opposed  to  an  ordinance  re- 
cently adopted  by  the  board  of  aldermen 
which  makes  it  necessary  for  every  person 
who  owns  a  private  auto  shed  or  station  to 
secure  a  special  license  from  the  fire  mar- 
shal. The  purpose  of  the  ordinance  is  to 
prevent  the  careless  storage  of  gasoline, 
kerosene  or  other  oils,  as  several  damaging 
fires  have  occurred  in  local  garages  lately. 
A  petition  is  being  prepared,  which  will  be 
presented  to  the  board  of  aldermen  at  the 
next  meeting. 

Fire  Marshal  Gladwin  has  been  making 
a  tour  of  the  garages,  public  garages  also, 
and  enforcing  strict  rules  regarding  the 
keeping  of  oils. 


House  Passes  Massachusetts 
Automobile  Bill. 

Boston. — The  House  passed  the  auto- 
mobile bill  May  3  with  only  one  amend- 
ment, which  struck  out  the  section  repeal- 
ing the  provision  of  the  present  law,  which 
makes  it  necessary  for  opponents  of  local 
speed  or  road  regulations  to  lodge  their 
protest  with  the  Highway  Commission 
within  fifteen  days  after  such  regulations 
are  adopted.  Such  protest  must  be  by  fifty 
residents  of  the  State,  ten  of  whom  are  tax- 
payers in  the  town  in  question. 

Automobilists  have  lost  the  right  of  pro- 
test on  several  occasions  through  the  fif- 
teen-day clause,  which  they  were  desirous 
of  having  abolished. 


No   Change   in    New   Yorlc 
Automobile  Law. 

Albany. — The  Legislature  adjourned 
May  3  without  making  any  change  in  the 
automobile  law.  The  Committee  on  Rules 
of  the  Assembly,  by  a  vote  of  4  to  2,  re- 
fused to  report  the  L'Honmiedieu  bill. 
This  action  is  satisfactory  to  the  majority 
of  automobilists,  who  have  found  the  law 
if  force  for  two  years  past  as  good  as  any 
they  were  likely  to  get 
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Byrne,   Kingston  &  Co.,  Kokomo,  Ind., 
ill  soon  erect  a  new  factory. 
The  Twentieth  Century  Motor  Car  Com- 
iny,  Chicago,  have  moved  to  1421  Michi- 
in  avenue. 

G.  F.  Conner,  Port  Huron,  Mich.,  has 
ased  a  building  for  the  manufacture  of 
itomobiles. 

The  American  Motor  Truck  Company, 
oledo,  Ohio,  have  reduced  their  capital 
ock  from  $125,000  to  $10,000. 
The  Motor  Car  Supply  Company,  1427 
lichigan  avenue,  Chicago,  have  doubled 
icir  floor  space  by  leasing  an  adjoining 
tore. 

The  Hambrick  Motor  Car  Company,  of 
luntington,  W.  Va.,  are  reported  planning 
5  erect  a  factory  at  Washington,  Ind.,  to 
ost  $135,000. 

The  Chauffeurs'  Gub,  formed  in  Balti- 
aore  recently,  has  disbanded.  An  effort  to 
orm  a  new  organization  along  different 
ines  will  be  made  shortly. 

We  have  an  inquiry  as  to  who  makes 
iingle  cylinder,  air  cooled  gasoline  engines 
luitable  for  a  light  car.  Any  replies  will 
)e  forwarded  by  this  oflSce. 

Charles  O.  Dewey,  trustee  in  bankruptcy 
for  the  Vehicle  Equipment  Company,  will 
sell  the  property  of  the  company  at  auction 
It  Long  Island  City,  May  16,  at  11  a.  m. 

The  Janesville  (Wis.)  A.  C.  has  elected 
the  following  officers:  President,  Dr.  R. 
W.  Edden ;  vice  president,  A.  G.  Anderson ; 
secretary  and  treasurer,  Frank  H.  Blodgett 
The  plant  of  the  bankrupt  Peckham  Man- 
ufacturing Company,  Kingston,  N.  Y.,  was 
sold  to  Joseph  S.  Tracey  May  5.  A  plan  is 
being  considered  by  the  reorganization  in- 
terests to  manufacture  automobiles  at  this 
plant. 

When  the  A.  C.  of  Cincinnati  learned 
that  one-half  the  dues  paid  by  clubs  affil- 
iated with  the  A.  A.  A.  will  be  used  for 
erecting  sign  posts  and  improving  roads  it 
was  decided  not  to  withdraw  their  mem- 
bership. 

The  Studebaker  Brothers  Manufactur- 
ing Company  have  leased  the  old  Woods 
Motor  Vehicle  Company's  factory  at  Twen- 
tieth street  and  Wabash  avenue,  Chicago, 
and  will  use  it  as  a  general  repair  shop  for 
their  automobile  department. 

The  Pennsylvania  Rubber  Company, 
Jeannctte,  Pa.,  have  opened  the  following 
branch  stores  for  the  sale  of  the  Pennsyl- 
vania clincher  tires :  1241  Michigan  avenue, 
Chicago;  corner  of  Main  and  Tupper 
streets,  Buffalo,  N.  Y.;  102  North  Pryor 
street,  Atlanta,  Ga. 

At  the  monthly  meeting  of  the  board  of 
directors  of  the  A.  A.  A.  May  2,  it  was 
decided  that  the  sign  boards  to  be  put  up 
at  crossroads   would   be   24x10   inches   in 


size,  with  white  background  and  lettering 
in  black.  The  association  headquarters  will 
be  renioved  from  the  Spalding  Building  to 
the  Metropolitan  Life  Insurance  Building, 
Madison  square. 

At  the  meeting  of  the  mechanical  branch 
of  the  A.  L.  A.  M.  last  Friday  a  committee 
was  appointed  to  report  upon  the  feasibility 
of  standardizing,  so  far  as  possible,  the  fast- 
enings for  different  clincher  tires  for  front 
and  rear  wheels. 

Robert  Goelet,  9  West  Seventeenth  street. 
New  York,  was  fined  $15  at  Trenton,  N.  J., 
for  not  having  a  license  for  his  automobile. 
He  had  attached  false  numbers  to  his  ma- 
chine in  order  to  make  the  run  across  the 
State  to  Philadelphia. 

The  Bay  State  Automobile  Association 
has  leased  a  four  story  building  at  261  Dart- 
mouth street,  Boston,  for  permanent  head- 
quarters. Many  improvements  are  being 
made,  and  the  association  expects  to  have 
the  building  ready  for  occupancy  about 
June  I. 

The  American  Medical  Association  are  to 
have  demonstrations  of  several  makes  of 
automobiles  during  their  annual  meeting  in 
Boston,  in  order  to  study  different  designs 
suitable  for  the  use  of  physicians,  to  the 
end  of  agreeing  upon  a  standard  type  of 
doctor's  vehicle. 

We  are  informed  that  the  cam  shaft  on 
the  new  low  priced  Ford  four  cylinder  cars 
is  forged  integral  with  its  cams.  As  these 
cars  are  to  be  manufactured  in  very  large 
numbers,  the  cost  of  the  necessary  dies 
.was  no  obstacle  to  the  use  of  this  method 
of  construction. 

The  Gabriel  Horn  Manufacturing  Com- 
pany, of  Cleveland,  Ohio,  are  introducing 
a  reduced  size  of  their  automobile  horn, 
for  use  on  motor  cycles,  known  as  the  baby 
Gabriel  horn.  This  horn  occupies  a  space 
2x15  inches,  and  it  is  claimed  that  room  for 
it  can  easily  be  found  on  a  motor  cycle. 

The  American  Metal  Wheel  and  Auto 
Company,  of  Toledo,  Ohio,  announce  a 
display  of  1906  models  of  juvenile  automo- 
biles at  the  showrooms  of  the  Baker  & 
Bigley  Company,  'J^  and  79  Bleecker  street, 
New  York,  May  8-14.  One  new  design  is 
a  child's  electric  machine  that  is  said  to  run 
20  miles. 

The  Badger  Brass  Company,  Kenosha, 
Wis.,  are  planning  to  open  a  branch  fac- 
tory in  New  York  near  the  Brooklyn 
Bridge,  about  July  i,  for  the  manufacture 
of  the  better  grade  of  Solar  lamps.  It  will 
be  possible  to  secure  in  New  York  the 
higher  grade  of  skilled  labor  for  hand 
work. 

The  Consolidated  Manufacturing  Com- 
pany, Toledo,  Ohio,  which  formerly  made 
the  Yale  car,  and  some  automobile  parti, 
has  gone  into  involuntary  bankruptcy,  its 
liabilities  being  placed  at  $701,000.  The 
company  was  the  successor  of  the  Kirk 
Manufacturing  Company  and  the  Snell 
Cycle  Fittings  Company. 

The  Rochester  Automobile  Club  has 
elected  H.  Seymour  Bentley  secretary.  He 
will  devote  his  entire  time  to  the  business 


of  the  club  at  the  new  quarters,  25  Plymouth 
avenue.  At  a  recent  meeting  of  the  board 
of  governors  President  Harry  S.  Wood- 
worth  was  re-elected  as  the  club's  director 
in  the  New  York  State  Automobile  Asso- 
ciation. 

It  is  reported  that  the  Long  Arm  System 
Company  has  been  formed  to  take  over  the 
automobile  parts  end  of  the  Garford  Com- 
pany's business.  The  Garford  Company 
will  continue  to  manufacture  chassis  only. 

The  Portland  (Ore.)  A.  C.  have  elected 
the  following  officers :  President,  Robert  D. 
Inman;  vice  president,  Henry  Wemme; 
treasurer,  Dr.  C.  B.  Brown;  secretary.  Will 
F.  Lipman;  committee  on  membership,  Sol 
Blumauer,  chairman ;  Harry  L.  Keats,  J.  F. 
Kelly,  Henry  M.  Covey  and  Henry  Wemme ; 
finance  committee,  E.  Canno,  D.  T.  Honey- 
man  and  Henry  Wemme. 

It  is  reported  from  California  that  agents 
of  the  United  States  Government  are  con- 
fiscating automobile  supplies  in  the  sections 
of  the  State  adjacent  to  San  Francisco. 
Motor  cars  are  regarded  as  one  of  the 
greatest  necessities  in  San  Francisco  just 
now,  but  the  supplies  for  them  have  given 
out.  The  agents  give  checks  on  the  Gov- 
ernment for  whatever  they  take. 

Percy  P.  Pierce,  of  Buffalo,  N.  Y.,  sailed 
from  Hoboken  on  the  Hamburg-American 
liner  Patricia  on  May  5,  to  take  part  in  the 
two  principal  Continental  touring  contests 
of  the  year,  the  Herkomer  trophy  contest, 
which  starts  at  Frankfort-on-Main  on  June 
6,  and  the  European  Circuit,  which  starts  at 
Paris  on  July  26.  Mr.  Pierce  took  with 
him  a  40-45  horse  power  Great  Arrow  car, 
which  he  has  entered  in  both  contests. 

The  board  of  directors  of  the  Motor  and 
Accessory  Manufacturers,  at  their  meeting 
at  Buffalo,  May  i,  admitted  the  following 
firms  to  membership:  Cooks  Railway  Ap- 
pliance Company,  Kalamazoo,  Mich.;  M. 
Strauss  &  Sons,  Newark,  N.  J.;  Noera 
Manufacturing  Company,  Waterbury, 
Conn.;  Syracuse  Aluminum  and  Bronze 
Company,  Syracuse,  N.  Y. ;  Consolidated 
Rubber  Tire  Company,  New  York  city. 

The  Hermitage  Country  Qub  has  been 
organized  by  prominent  Massachusetts  au- 
tomobilists,  who  have  secured  the  famous 
Hermitage  estate,  comprising  275  acres  of 
wooded  park  lands,  3  miles  from  Worces- 
ter. The  two  principal  buildings  on  it  are 
the  Hermitage  and  Vista  Lodge,  both  of 
rustic  architecture.  A  deed  cut  in  the  solid 
rock  by  Solomon  Parsons,  a  former  owner, 
is  a  notable  feature  of  the  estate  about 
which  much  has  been  written. 


N.  A.  A.  M.  Abandons  Brownlow 
Bill. 

At  the  monthly  meeting  of  the  Execu- 
tive Committee  of  the  N.  A.  A.  M.,  May 
2,  the  Good  Roads  Committee  recommend- 
ed that  the  association's  contribution  to 
the  Good  Roads  Bureau  at  Washington  be 
discontinued.  The  bureau  has  been  main- 
tained to  further  the  passage  of  the  Brown- 


luw  uuif  pruviain^  lor  naiionai  aia  in  uic 
construction  of  good  roads.  The  commit- 
tee expressed  the  opinion  that  the  action 
of  New  York  in  providing  for  State  good 
roads  building  is  likely  to  be  followed  by 
other  States,  and  for  that  reason  it  will  be 
almost  impossible  to  secure  aid  from  the 
Government  The  Executive  Committee 
decided  that  the  association  would  not  re- 
new its  contribution  to  the  bureau. 

Benjamin  Briscoe,  of  the  Maxwell-Bris- 
coc  Company;  J.  B.  Bartholomew,  of  the 
Bartholomew  Company;  R.  H.  Croninger, 
of  the  Dayton  Motor  Car  Company,  and 
R.  E.  Olds,  of  the  Reo  Motor  Car  Com- 
pany, were  elected  to  membership. 

H.  A.  Meldrum  and  F.  B.  Hower,  presi- 
dent and  vice  president  of  the  Buffalo  A. 
C,  and  F.  Howard  Mason,  secretary  of  the 
Buffalo  Chamber  of  Commerce,  asked  that 
the  national  association  hold  a  show  at  Buf- 
falo next  fall.  A  resolution  was  passed 
setting  forth  that  the  committee  saw  no 
reason  to  change  its  previous  decision  in 
regard  to  sanctioning  only  two  shows  next 
year,  and  also  that  it  was  the  sense  of  the 
committee  that  a  show  in  the  fall  of  the 
year  would  not  be  profitable. 


uary,  which  is  built  in  old  English  style. 

The  Davenport  Automobile  Station  and  repair 
shop,  North  Adams,  Mass.,  which  was  burned  a 
month  ago,  has  been  replaced  with  a  fireproof 
building  that  will  accommodate  fifty  cars.  A.  E. 
Davenport   is   the   proprietor. 


Oarage  Notes. 

£.  M.  Cross  has  opened  a  garage  at  Berlin, 
N.   H. 

C  H.  Sabin,  St.  Albani,  Vt.,  has  opened  a  gar- 
age and  repair  shop. 

H.  B.  Hallam  will  build  a  garage  at  Sioux  City, 
la.,  the  coming  summer. 

I.  H.  Sharpe  is  building  a  garage  on  Main 
street,    Bemardsville,    N.    J. 

The  North  Shore  Automobile  Company  are  to 
erect  a  garage  at  Lynn,  Mass. 

The  Columbus  (Ind.)  Machine  Works  have  es- 
tablished a  garage  and  repair  shop. 

William  J.  Brandt  recently  opened  a  repair 
shop  at  461  Detroit  street,  Cleveland. 

Mr.  Brockway  has  closed  Brock's  garage,  Bol- 
ivar and  Erie  streets,  Qeveland,  Ohio. 

William  Bentley,  of  Paterson,  N.  J.,  is  planning 
to  open  a  garage  at  Washington,  N.  J. 

The  Pasadena  Automobile  Company,  Pasadena, 
Cal.,  have  built  a  new  garage  at  57  West  Union 
street. 

The  Syracuse  Motor  Car  Company  have  moved 
to  their  new  four  story  garage  on  Qinton  street, 
Syracuse,    N.    Y. 

The  recently  incorporated  Lubeck  Automobile 
Company,  Grand  Rapids,  Mich.,  will  open  a  gar- 
age at   145  Ionia  street  June   15. 

Crawford  &  Soper  have  moved  their  garage  and 
repair  shop  into  temporary  quarters  at  1737 
Muirson    street,    Cleveland,    Ohio. 

William  Bartlctt,  Monmouth,  111.,  will  erect  a 
garage  and  repair  shop  in  connection  with  N.  S. 
Cripe's  foundry  and  machine  shop. 

The  Chester  Automobile  Company  have  opened 
a  garage  and  repair  shop  at  Broad  and  Crosby 
streets,  Chester,  Pa.  Phil.  Williams  is  the  man- 
ager. 

The  Winchendon  Auto  Transit  Company  have 
opened  a  garage  and  repair  shop  at  Winchendon, 
Mass.  They  wfll  also  carry  on  an  auto  livery 
business. 

William  P.  Miller's  Sons  have  opened  a  garage 
at  75-79  Third  street,  Long  Island  City,  for  the 
benefit  of  those  who  wish  to  put  up  their  ma- 
chines while  in   New  York  on  business. 

The  garage  of  the  Mar-Del  Company,  at  Charles 

street   and    Mount    Royal    avenue,    Baltimore,    will 

be  doubled  in  size,  giving  a  frontage  of  200  feet 

on    Charles    street.      It    is   already    half    a    square 

tng  on  Mount  Royal  avenue.     The  new  building 


New  Incorporations. 

The  Coleman  Auto  Top  Company,  Detroit, 
Mich. — Capital,  $5,000;  to  manufacture  carriage 
and  automobile  tops. 

Auto  Service  Company,  New  York  City. — Cap- 
ital, $50,000.  Incorporators,  R.  Bolshaw,  Elmer 
Stouffer  and  David  Hyams,  all  of  New  York. 

The  Coliseum  Garage  Company,  Toledo,  Ohio. — 
Capital,  $3,000;  to  operate  a  garage  and  deal  in 
automobiles.     Incorporators,  D.  J.  Ragan    et  aL 

The  Myers  Automobile  Company,  Dayton,  Ohio. 
— Capital,  $25,000.  Incorporators,  W.  C  Myers, 
Thomas  H.  Kelly.  John  D.  FoUett,  J.  W.  Durnall 
and  H.  T.   Bowman. 

Rothschild  &  Co.,  New  York  City. — CapiUl, 
$30,000;  to  deal  in  automobiles.  Incorporators, 
W.  H.  Mendel,  M.  J.  Rothschild  and  N.  D.  Rdch, 
all  of  New  York  city. 

Grant  Square  Automobile  Company,  New  York. 
— Capital,  $20,000;  to  manufacture  motor  ve|iicles 
and  parts.  Incorporators,  C  F.  Batt,  F.  Wilson, 
W.    Weston,    Brooklyn. 

McKinley  Square  Auto  Company,  New  York. — 
Capital,  $1,000;  to  construct  automobiles  and  sup- 
pliea.  Incorporators,  G.  Herrmann,  O.  A.  Green, 
M.   Herrmann,   K.   Green,   Bronx. 

The  Albany  Garage  Company,  Albany,  N.  Y. — 
Capital,  $50,000;  one-half  paid  in.  Directors, 
Matthew  Van  Alstyne,  F.  C.  Huyck,  E.  P.  Gavit, 
W.  L.  L.  Petz  and  Frederick  W.  Rockwell. 

Manhattan  Commercial  Company,  New  York. — 
Capital,  $500;  to  manufacture  automobiles,  motor 
boats,  etc  Incorporators,  A.  R.  Tator,  Brooklyn; 
A.  M.  Van,  B.  W.  Wrenn,  New  York  city. 

De  Barres  Automobile  Company,  New  York 
City. — Capital,  $50,000;  to  manufacture  and  deal 
in  and  rent  automobiles.  Incorporators,  W.  H. 
Barnard,  A.  E.  Solomon,  R.  De  Barres,  New  York 
city. 

Hamilton  Garage  and  Motor  Company,  New 
York. — Capital,  $20,000;  to  manufacture  motors, 
engines,  machines,  etc  Incorporators,  L.  W.  Mc- 
Farland,  Yonkers;  W.  F.  Nevins,  New  York  cityj 
F.    M.    Raynor,    Brooklyn. 

The  Broad-Oak  Company,  Columbus,  Ohio. — 
Capital,  $35>ooo;  to  build  and  operate  a  garage 
Incorporators,  R.  C  Kyle,  R.  N.  Cunningham, 
Hal  H.  Moon,  Charles  A.  Field  and  D.  J.  Bu- 
chanan, all  of  Columbus. 

Minneapolis  Automobile  Manufacturing  Com- 
pany, Minneapolis,  Minn. — Capital  stock,  $100,000. 
Incorporators,  John  M.  Johnson,  president; 
Thomas  A.  Bennett,  vice  president;  James  M. 
Crorier,    secretary   and   treasurer. 

The  Cornell  Manufacturing  Company,  New 
York  City. — Capital,  $100,000;  to  manufacture 
Cornell  automobile  insulator.  Incorporators,  G. 
M.  Cornell,  J.  Fowler,  T.  C.  Dougherty,  R,  S. 
Fowler,  J.   E.  Kilduff,  New  York  city. 

The  Central  Garage  Company,  Washington,  D. 
C. — Capital,  $2,000;  to  deal  in,  store  and  repair 
motor  vehicles.  Incorporators,  John  W.  Points, 
Frederick  L.  Mockabee  and  Richard  C.  McAuley. 
Resident  agent,  John  W.  Points,  13 13  New  York 
avenue,    Washington,    D.    C. 

The  Auto  Transit  Company,  Philadelphia,  Pa. — 
To  operate  a  motor  bus  line  on  Broad  and  Dia- 
mond streets.  President,  Charles  F.  Perce;  di- 
rectors, J.  O.  G.  Duffy,  Charles  F.  Perce,  Ber- 
nard Cassidy  and  John  R.  Criswell,  of  Philadel- 
phia,  and  Charles   Berg,   of  Pittsburg. 

The  Imperial  Coaches,  Ltd.,  Toronto,  Canada. 
— Capital,  $225,000;  to  acquire  by  purchase,  lease, 
manufacture,  let  or  hire,  sell,  dispose  of  and  deal 
in  power  machinery  and  automobiles,  touring  cars, 
omnibuses,  trucks  and  other  vehicles,  or  any  parts 
thereof,  for  the  conveyance  of  passengers  or 
freight,  and  to  operate  the  same.  Provisional  di- 
rectors,   Andrew     Dods,     Robert   McKay,     Gideon 


Sampson,    Charles    Kirkpatrick   Unwifi, 
liott,  Albert  Ernest  Lyon  and  Arao  Ii=der| 

The    New    Jersey     Motor     and    Ta 
Company,    Elizabeth.     N.     J. — Capio 
Incorporators,     Edward    M-     Wood, 
Potts,  of  Elizabeth;  Sidney  Harziik  A. Ill 
Aaron  Greis  and  Herman  Grcis,  of  i 
P.   Winans,  Geo.   W.    Barr.   CUreoee  ^ 
Geo.  W.  Barr,  Jr.,  of  Lmdcn. 

The   Automobile   Qub    of   WiiliJigii^  I 
of  Columbia. — To  unite  in  an  as 
who  use  motor  vehicles  for  boai 
or  who  are  advocates  or  derotcci  «<  4i 
automoMling,    for    mutual    iiP|iiiwiiH 
ment,  assistance,  interest  and  edncaCiM. 
rators,   William   S.   Dtnrall,   Cfaarks  E.  V« 
Roy   Mark,    Robert   B.    Coreriy   and  OtsJ 
Moll. 


New  Agencies. 

Monmouth,  UL — ^Williasi  Bartlett.  Gtit  a 
Marlboro,  Mass.— O.  D.  liillcr,  MeiKi 
Philadelphia,  Pa.— D.  O.  Eaton,  Sjfofel 
F.  L.  Keefe.  Kalamazoo* 
Bulgaria. — ^Komanoff     & 


BliMhfU^    mt 


cars. 

Tacoma,  Wash. — Reliable    Anto 
cars. 

Louisville,      Ky. — Longest 
cars. 

Punxsutawney,    Pa. — ^Joha     C    Bmi  Vi 
cars. 

Wahakoneta,  Ohio. — Georcc  C 
well  cars. 

Seabrigfat,  N.  J.— H.    L.   Zobd,  Ju  ^  1 
Waverley  car*. 

Omaha,  Neb. — ^Dengfat  AntooKAile 
Pope-Waverley  cars, 

Dowagiac      Mich.  —  Dowaciac 
Company,   Maxwell  cara. 

Lancaster,  Pa. — Lancaster  AntofMc  Ck 
the  Pope-Waverley  cars. 

Indianapolis,  Ind. — The  Ces&tral  Gtnpr 
liance  cars  (central  Indiana). 

Macon,    Ga. — ^Automobile   and 
pany,    the    Pope-WaTcrley    cars. 

Sioux  aty,   la.— William  Wanocfc 
Company,  the  Pope-Waverley  cara. 

Ravenna,    Ohio. — Smith    &    Cartas  §107 
the  Oldsmobiles  for  Portage  Coob^. 

Pasadena,  Cal. — Pasadena  Antooobik  Cos 
S7  and  59  West  Union  street,  Reo  can. 

Grand  Rapids,  Mich.— Lobcck  AatamekU 
pany,   145  North  Ionia  street,  OldwMWn 

Charleston,   S.   C — ^The   Wavcrky  rirmt 
tomobile    Company,    the    Pope-Wa«crky 

Boston,  Mass. — French  Carriacc 
mer    street.    New    Eng;land    agency    (or  i 
Bayard   cars. 

Winchendon,   Mass. — WincheBdon  A* 
Company,    Reo,     Oldsmobiles* 
Duryea,  Franklin,   Stanley  and 


Trade  Personals. 

F.  M.  Hoblitt,  formerly  wifb  tbe  Cadism 
Car  Company,  has  joined  tbe  sales  sal  1 
Aerocar  Company. 

George  D.  Crawford  has  ^fiiimt  te  M 
secretary-treasurer  of  the  Crawford  Xmt 
Company,   Hagerstown,   Md. 

L.  D.  Bolton,  formerly  with  tkc  9h 
Chain  and  Manufacturing  Cocnpany.  b^a 
will  go  with  K.  Franklin  Peterson,  Qaaf^ 


Trade  Literature  Recehvi 


Gisholt    Machine    Company, 
"Something  New  in  Motor  Drives.*' 

H.  H.  Franklin  Manufacturing  Co 
cuse,    N.  Y.^'^Qutch,**   a   booktet 
Franklin  clutch. 

Hess-Bright   Manufacturing 
phia.  Pa. — Card  showing  Hess-Brigte  III  M 
in  the  British  Cressley  car. 
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JUST    COMPARE 
THE    12.500 
WINTON 
MODEL    K 
WITH   ANY   CAR 
ON  THE  MARKET 
SELLING    AT 
R500   OR    MORE 


There  are  to-day  more  Model  K  M^ntons  in  daily  use  on 
American  roads  than  any  other  1906  touring  car. 

These  Model  K  V^ntons  have  proved  in  service  every  claim 
made  for  them  by  this  Company. 

And  from  these  facts  we  are  more  than  ever  convinced  that 
the  best  automobile  purchase  in  the  world  to-day  is 
the  12.500  Winton  Model  K. 


Ihe    WINTON    MOTOR    CARRIAGE    CO. 


Ucnsed  under  Selden  Patent 


CLEVELAND.  OHIO.  U.  S.  A. 


Winton   Brmnch    Houses    in   New   Yorlc,     Boston.    Pliiladelphia,  Clilcago   and   London.       Winton  Sales   A^endes 
^  til  important  places* 


Copyright,  1906,  by  E.  P.  Ingersoll 
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HARD  USE  IS   THE  BEST  TIRE   TEST 

■         AND  RESULTS  ARE  MORE  VALUABLE  THAN  PROMISES 

Diamond 

Solid  Truck  Tire-s 

ARE   TRIUMPHANT   OVER    EVERY   REQUIREMENT 


"We  have  eighteen  of  our  large  trucks  equipped  with  your  tire,"  writes  I.  S.  Scrivenger, 
Secretary  of  the  Auto-Express  Co.,  Detroit,  Mich.  "  They  have  been  in  continual  service  since  the 
first  day  of  October,  1905,  each  averaging  between  sixty  and  seventy  miles  a  day,  and  at  the  present 
time  our  entire  expense  for  the  maintenance  of  the  tire  equipment  on  all  the  machines  has  amounted 
to  only  $1.75. 

"We  have  just  made  a  thorough  inspection  of  all  the  tires  on  the  cars  at  the  present  time,  and 
find  that  they  are  in  excellent  condition,  and  there  is  no  doubt  but  what  we  will  obtain  several 
thousand  more  miles  before  it  will  be  necessary  to  change." 


That's  the  performance  ot  an  Honest  Tire — built  to  deliver  the  distance  at  minimum  cost  per  ton  mile. 


THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio 


NEW  YORK— 78  Reade  St. 
BOSTON— 174  Columbus  Ave. 
PHILADELPHIA— 304^306  N.  Broad  St. 
BUFFALO-715  Main  St. 


DETROIT— 158  Jeflferson  Ave. 
ST.  LOUIS— 3866  Olive  St. 
CHICAGO— 152&-1531  Michigan  Ave. 
CLEVELAND— 1514  Enriid  4ve. 


SAN  FRANCISCO— 
DENVER— Sn  Boston  Bnildiiic. 
MINNEAPOLIS-SOS  Second  Ati.  S 


FOUL   PLUG 
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When  your  plug  starts  missing    pull 
this  little  switch  i^ 


The  Duplex 
Attachment 


Fits  Any  Plug 


No  Annoyance 
No  Delay 


Any    Plug    Made    to    Fire 
No   Matter   How   Foul 

Protects  it  from  rain         Price 
Write     for     cirnilar  $2,30 

Duplex  Ignition  Co.^Vw^omT" 

Demonstrated  at  our  office  or  on  your  car. 


O 

3 

a. 

3 

o 

o 

3 
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FOUL  PLUG 


Vestal  Friction  Band 
Shock  Absorber 


allows  a  limited  movement  between  the  springs 
and  body  of  the  car  before  the  frictional 
resistance  is  thrown  into  action,  thereby 
permitting  the  springs  to  retain  their  flexible 
riding  qualities.  The  libera.!  amount  of  friction  j 
stiff  ace  {10  J^  inches)  entirely  overcomes  the  ] 
Tiecessiiy  of  frequent  adjustment.  All  p.irts 
proving  defective  or  wearing  out  within  one 
year  will    be  reph^ced  free  of  chrvrj^e  at  our  factory. 

r>jf7fyi,^\  J^-^f  '*(trft  under  l.iiOO  /&«.,  $4^ 
^^^^"^  Fnr  ears  orer  l,Mm  ibrt,,  jjtv*0 

Full  descriptive  literature  matled  on  requ^t 

United  Stales  Patents  allowed*     Foreign  Patents  pendinc 

Vestal  Shock  Absorber  Gompan^ 

1517  Baum  Street  East  End,  Pittsburgh,  Pa. 
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Speed    Indicating    and    Recording 
Devices.— I. 

By  E.  S.  Foljambe. 

Owing,  no  doubt,  largely  to  the  almost 
miversal  adoption  of  speed  regulations  in 
lie  United  States,  and  the  increasing  num- 
)cr  of  arrests  and  convictions  for  speeding, 
Jjere  has  been  a  remarkable  activity  of  late 
n  the  development  of  instruments  for  in- 
dicating the  speed  at  which  a  car  travels. 
\s  the  commercial  application  of  the  auto- 
nohile  expands,  there  is  also  an  increased 
jemand  for  instruments  which  keep  an 
iccurate  and  permanent  record  of  the 
ground  covered  and  act  as  a  check  on  the 
L'chicle's  performance.  For  these  reasons 
I  detailed  study  of  instruments  for  indi- 
:ating  and  recording  speed  will  probably 
t)c  found  of  interest  at  the  present  mo- 
ment Such  instrtmients  are  known  as 
jpecd  indicators,  tachometers,  speedometers 
Dr  plainly  speedmeters;  while  the  devices 
which  measure  distance,  and  which  form 
isually  a  part  of  every  speed  indicator,  are 
known  as  odometers.  Instruments  which 
make  a  permanent  record  are  spoken  of  as 
recorders. 

Speed  measuring  instruments  may  be 
roughly  divided  into  three  classes,  according 
to  the  principle  of  their  action,  viz.,  direct 
reading  speed  indicators,  on  which  the 
speed  in  miles  per  hour  may  at  any  mo- 
ment be  read  off  on  a  graduated  scale  or 
dial;  timers,  or  watches  which  enable  the 
speed  to  be  determined  from  the  time  taken 
to  cover  a  certain  distance  (from  one  kilo- 
meter stone  to  the  next,  for  instance),  and 
which  arc  applicable  only  where  there  are 
such  distance  marks  along  the  roads; 
gauges,  which  enable  the  speed  to  be  evalu- 
ated by  comparison  with  some  constant 
known  speed.  The  first  class,  that  of  direct 
reading  ifistruments,  will  be  considered 
first. 

There  are  several  quite  distinct  principles 
on  which  the  construction  of  the  different 
instruments  is  based,  which  may  be  brief- 
ly entmierated  as  follows:  Centrifugal 
weights,  centrifugal  liquids,  slipback  de- 
vices (either  liquid  or  mechanical) ;  air, 
liquid  or  magnetic  drag;  frictional,  pneu- 
matic, dynamometric  and  electrical.  These 
different  types  will  be  taken  up  practically 
in  the  order  named.  Beginning  with  the 
devices  whose  action  depends  upon  centrif- 
ugal weights,  we  may  divide  them  into  in- 
struments with  fly  ball  governor  action, 
with  the  balls  or  weights  acting  either  in 
the  plane  of  the  shaft  or  at  right  angles 
thereto;  with  ring  governor  action  and  bar 
governor  action. 

JONES  SPEEDOMETER. 

Among  speed  indicators  comprising  a 
ring  governor  may  be  mentioned  the  Jones 
speedometer,  the  McGiehan  and  the  Lea. 
Referring  to  the  line  cut  of  the  Jones 
speedometer,  the  odometer  (trip  and  total) 
indications  and  the  speed  are  all  read  from 
one  dial,  the  speed  graduations  being  uni- 
form over  the  whole  range.  The  instru- 
nient  b  driven  by  means  of  a  special  cable 
consisting  of  four  sets  of  three  wires  each 
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Eccentric  Pin,   Pawl  and  Ratchet  for 
Driving  Jones  Odometer. 

wound  in  opposite  directions  and  covered 
by  two  concentric  flexible  tubes.  This  flex- 
ible driving  shaft  receives  its  motion  from 
the  front  wheel  by  means  of  a  small  and 
large  spur  gear.  The  shaft  of  the  small 
gear  runs  on  ball  bearings,  and  is  provided 
with  a  swivel,  so  that  this  gear  separates 
from  the  other  if  any  obstacle  comes  be- 
tween the  two,  but  is  instantly  returned 
by  a  spring  in  the  joint.  The  flexible  shaft 
is  packed  with  cosmoline  and  graphite  when 
assembled,  and  it  is  claimed  that  it  does  not 
need  any  further  lubrication,  yet  a  small 
oil  hole  is  provided  at  the  upper  end  near 
the  instrument  in  case  an  operator  should 
desire  to  oil  it  This  packing  works  down 
.and  lubricates  the  ball  bearing  shaft,  and 
even  after  the  cosmoline  disappears  the 
graphite  remaining  will  insure  lubrication 
of  this  shaft  It  will  be  noticed  that  the 
driving  shaft  makes  a  right  angle  just  as  it 
enters  the  case.  At  this  place,  instead  of 
using  bevel  gears  or  worm  and  wheel,  the 
power  is  transmitted  by  a  special  coil  of 
rectangular  section  wire  in  a  gradual  curve, 
as  shown  in  the  drawing.  The  makers 
claim  that  this  is  a  most  satisfactory  device, 
as  it  shows  practically  no  wear  and  needs 
no  lubrication.  It  is  covered  by  the  elbow 
fltting  shown  in  the  section.  Piece  A,  which 
is  slotted  to  act  as  a  spline,  slips  over  its 


Two  Sectional  Views  of  the  Jones  Speedometer. 


end,  and  the  pin  B  acts  as  a  key.  The  lower 
end  of  A  is  pinned  rigidly  to  a  terminal 
brazed  to  the  flexible  cable ;  piece  C  screws 
into  the  elbow,  and  D,  wliich  is  fastened  to 
the  casing  over  the  flexible  shaft,  screws 
into  it. 

The  action  of  the  instrument  is  based 
on .  the  well  known  principle  that  a  ring 
pivoted  on  a  shaft  and  held  by  a  spring 
so  that  its  plane  is  oblique  to  the  a^is  of 
the  shaft,  owing  to  the  centrifugal  force 
acting  on  it  when  rotated,  tends  to  assume 
a  position  in  a  plane  perpendicular  to  the 
shaft  The  main  shaft  E  on  which  the 
governor  ring  F  is  mounted  runs  in  ball 
bearings  at  the  right  hand  end  and  on  a 
hardened  conical  pivot  at  the  other  end. 
The  ring  F  is  pivotally  mounted  on  the 
cross  pin  G  fast  to  the  shaft,  and  is  held 
in  the  position  shown  by  a  small  coiled 
spring.  The  sleeve  H  slides  freely  on  the 
main  shaft,  but  is  constrained  to  rotate 
with  the  shaft  by  means  of  a  pin  through 
the  shaft  which  works  in  a  slot  in  the 
sleeve,  as  shown  in  the  side  view.  The 
left  end  of  sleeve  H  carries  two  discs,  a  pin 
is  passed  through  the  governor  ring  and  a 
wire  connected  to  this  is  fastened  to  these 
discs,  so  that  discs  and  sleeve  must  movfi 
lengthwise  of  the  shaft  every  time  the  ring 
changes  its  angularity  with  respect  to  the 
shaft.  This  motion  is  communicated  to  a 
cam  K  pivoted  at  L,  by  means  of  a  pin 
on  the  under  side  of  it  This  pin  has  a 
knob  at  its  lower  end  which  fits  between 
the  two  discs  and  is  moved  by  them,  thereby 
moving  the  cam.  The  arm  M,  connected 
to  the  vertical  shaft  O  of  the  indicating 
hand,  carries  a  small  pin  on  its  under  side 
at  N,  which  rubs  against  the  edge  of  the 
cam,  thus  communicating  its  motion  to  the 
shaft  O  and  the  indicating  needle.  A  light 
spring  coiled  around  the  back  of  shaft  O 
returns  the  needle  to  zero.  As  the  scales 
on  the  dials  are  all  alike  and  the  divisions 
are  equally  spaced,  it  be- 
comes necessary  to  shape 
the  profile  of  the  cam  of 
each  instrument  separa- 
rately.  This  is  done  by 
running  the  instrument  at 
known  speeds  on  a  special 
testing  machine.  When 
the  speed  has  been  adjust- 
ed to  any  given  value,  the 
indicating  hand  of  the  in- 
strument being  calibrated, 
is  moved  by  hand  to  the 
corresponding  mark  on 
the  dial  and  a  mark  is 
made  on  the  cam  blank 
(which  has  the  form 
shown  in  the  cut  by  a 
dotted  line),  by  means  of 
a  fine  awl  inserted  through 
the  hole  at  N.  The  pro- 
file of  the  cam  is  then  cut 
out  along  the  line  formed 
by  the  series  of  spots 
obtained,  which  gives  it 
about  the  form  shown 
in    full    lines.     The    two 
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lugs,  one  at  each  side  of  the  case,  sup- 
port the  odometer  mechanism  (not  shown), 
which  is  run  by  a  vertical  shaft  with  an 
integral  worm  wheel  which  meshes  with 
the  worm  P  on  the  main  shaft.  The  upper 
end  of  the  worm  wheel  shaft  carries  an 
eccentrically  located  pin  with  a  pawl  at- 
tached so  that  no  matter  which  way  the 
shaft  is  rotated  the  pawl  pushes  in  the 
same  direction,  so  that  the  record  is  accu- 
mulative whether  running  forward  or  back- 
ward. A  unique  feature  of  this  odometer 
is  that  to  set  the  trip  register  to  zero  it  is 
not  necessary  to  turn  it  backward,  but  sim- 


McGiEHAN   Speedmeter. 

ply  to  push  a  button  Q,  which  releases  all 
the  figured  discs,  which  are  then  instantly 
spring-returned  to  zero. 

m'giehan  speed  indicator. 

The  McGiehan  speed  indicator  is  also  de- 
signed on  the  ring  governor  principle,  and 
has  combined  with  it  a  trip  and  total  odom- 
eter. A  feature  of  the  instrument  is  the 
large  dial  and  long  scale  with  equal  di- 
visions over  its  entire  range.  The  flexible 
driving  shaft  from  the  front  wheel  is  at- 
tached to  the  right  side.  Just  above  it  in 
the  outside  view  is  shown  the  thumb  but- 
ton for  setting  the  trip  back  to  zero. 

Referring  to  the  photograph  of  the 
mechanism,  the  framework  consists  of  two 
triangular  side  plates  of  brass,  between 
which  at  the  top  is  seen  the  odometer,  and 
below  it  the  speed  indicator  mechanism. 
In  the  rear  is  a  vertical  shaft  driven  by  the 
flexible  cable.  The  upper  end  of  this  shaft 
carries  a  worm,  which,  by  means  of  a  worm 
wheel,  drives  the  odometer  through  the 
train  of  gears  shown  on  the  outside.  No 
stamped  gears  are  used,  all  gears  being  cut 
from  Tobin  bronze.  This  main  vertical 
shaft  also  carries  a  bevel  gear  A,  which 
meshes  with  a  bevel  gear  B  on  the  gov- 
ernor shaft,  which  it  drives.  The  bronze 
governor  ring  is  clearly  shown  pivotally 
mounted  on  this  shaft,  and  above  it  can  be 
seen  the  disc  which  acts  as  a  flywheel.  The 
governor  shaft  runs  on  hardened  steel 
bearings,  the*  lower  one  being  of  the  pivot 
type.  The  usual  arrangement  of  the  spring 
to  resist  the  movement  of  the  governor 
ring  is  used,  but  this  spring  does  not  come 
into  action  until  a  speed  of  ten  miles  per 
hour   is   attained,   and    therefore   does   not 
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return  the  hand  to  zero.  For  this  purpose 
the  sleeve  C  and  its  integral  flanges  are 
made  heavy,  and  for  speeds  between  zero 
and  ten  miles  the  action  of  the  centrifugal 
ring  is  opposed  only  by  gravity.  The 
weight  of  this  sleeve  also  returns  the  point- 
er to  zero  when  the  instrument  is  at  rest. 
Above  10  miles  the  spring  on  the  governor 
comes  into  action,  and  at  about  30  miles 
the  spring  wound  around  the  sleeve  C. 
Otherwise,  the  action  of  the  governor  in 
changing  its  plane  and  raising  the  sleeve  C 
is  similar  to  that  previously  described.  It 
is  claimed  that  the  arrangement  by  which 
the  counter  springs  become  active  only  at 
definite  speeds  makes  the  instrument  more 
accurate  in  recording  the  lower  speeds.  On 
the  back  of  the  dial  the  indicating  hand  is 
connected  to  a  very  fine  spur  gear  which 
meshes  with  a  larger  one,  on  which  is  a 
pin  eccentrically  located;  the  end  of  this 
pin  comes  between  the  flanges  of  sleeve  C, 
and  thus  the  motion  of  the  sleeve  is  com- 
municated to  the  wheel.  The  scale  is  ex- 
ceptionally long  and  the  divisions  are  equal. 
The  makers  claim  that  this  instrument  will 
register  speeds  of  i  to  2  miles  per  hour 
as  accurately  as  those  of  40  or  50  miles. 

LEA    SPEEDISTIMETER. 

Another  ring  governor  device  is  the  Lea 
Speedistimeter,  a  view  of  which  is  here 
shown.  It  includes  a  speed  recording  in- 
strument, a  trip  and  total  odometer  and  an 
eight  day  clock,  all  enclosed  in  one  brass 
case,  approximately  6  by  8  inches,  and  is 
driven  in  the  usual  manner.  The  Chelsea 
auto  clock  movement  is  used,  and  has  a 
face  of  2J4  inches  diameter.     The  driving 


McGiehan  Speed  Indicator  Mechanism. 


Mechanism  of  Lea  Speedisti metes. 

pinion  is  on  a  ball  bearing  shaft  fitted  to 
the  steering  knuckle,  and  is  provided  with 
a  ball  joint  in  such  a  way  that  the  pinion 
can  separate  from  the  large  driving  gear 
in  case  of  an  obstruction  coming  betwees 
the  teeth. 

The  accompanying  photograph  shows  the 
speedometer  and  odometer  part  of  tbe 
mechanism;  the  gears  of  the  odometer  ai 
the  top  are  mounted  on  a  horizontal  plate  A, 
and  each  train  is  protected  from  improper 
meshing  or  jamming  by  means  of  special 
roller  cams.  One  part  of  the  odometer  b 
driven  by  the  worm  and  worm  wheel  at 
the  top  of  the  main  shaft  B,  which  is  ver- 
tical and  runs  on  all  bearings  at  both  ends, 
and  the  other  part  by  the  small  and  large 
spur  gears  at  the  bottom.  The  button  for 
the  reset  is  also  shown  at  the  bottom.  Upon 
the  main  shaft  is  pivotally  mounted  a  ring 
as  shown,  which  forms  the  governor,  and 
just  below  it  is  a  comparatively  heavy 
weight  which  acts  as  a  flywheel.  The  mo- 
tion of  the  governor  ring  is  opposed  by  the 
spring  C,  and  is  communicated  to  the 
sleeve  D  by  a  connecting  link  behind  the 
shaft  and  fastened  to  the  upper  cross  pin 
of  the  governor  ring.  On  the  outside  of 
sleeve  D  a  light  spring  is  wound  which  re- 
sists its  motion,  which  is  transmitted  to  the 
vertical  spindle  E  by  suitable  linkage.  The 
upper  end  of  the  spindle  carries  the  indi- 
cating needle  F,  which  is  returned  to  zero 
by  the  hairspring  seen  at  the  bottom.  The 
dial  is  rather  broad  and  the  divisions  are 
not  equal,  but  are  somewhat  smaller  at  the 
lowest  and  highest  speeds. 

WILLIS'    AUTO-LOG. 

Still  another  instrument  which  contains 
a  ring  governor  is  the  new  Auto-Log 
handled  by  E.  J.  Willis,  of  New  York. 
Photographs  of  the  interior  of  this  instru- 
ment are  herewith  shown.  The  trip  and 
total  odometers  are  at  the  top,  and  the 
speed  mechanism  is  below.  The  instru- 
ment is  driven  by  a  special  flexible  shaft 
formed  of  units,  any  one  of  which  can  be 
taken  out  or  put  in  by  hand,  which  makes 
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ic  shaft  adjustable  in  length.    The  outside 
Lsing  also  comes  in  different  lengths  and 

put  together  by  couplings,  so  that  the 
laft  can  be  made  any  desired  length  with- 
3t  the  use  of  tools.  Near  the  instrument 
le  shaft  makes  a  right  angle  turn,  and  at 
lis  place  a  coiled  spring  wire  is  used  as 
lown.  This  is  covered  by  an  elbow  which 
:rews  into  the  case.  At  the  lower  end  is 
lother  turn  at  which  hardened  bevel  gears 
id  a  ball  bearing  shaft  are  employed.  The 
racket  is  universal,  and  for  variations  in 
jc  size  of  car  wheels  the  large  gear  is 
langed  instead  of  the  pinion. 
The  frame  of  the  instrument  consists  of 
vo  flat  plates  of  brass,  separated  by  two 
iipports,  one  at  each  side,  which  carry  the 
ivot  bearing:  and  the  ball  bearing  on  which 
se  main  shaft  runs.  In  one  of  the  photos 
an  be  seen  a  governor  ring  mounted  in  the 
sual  manner,  and  the  sleeve  A,  which  has 

hardened    steel   disc  at  one  end  and  is 


The  Auto-Log. 

brass  bushed  at  the  other,  so  that  it  bears 
on  the  shaft  at  its  ends  only,  to  reduce 
friction.  Only  one  spring  is  used  to  resist 
the  motion  of  the  ring,  and  that  is  very 
long  and  rather  heavy,  as  shown.  The  ring, 
sleeve  and  spring  all  rotate  with  the  shaft; 
the  motion  of  the  ring  is  communicated  to 
the  sleeve,  and  thence  to  the  indicating 
needle  as   follows:    At  one  side  the  ring 


Link  of  Auto-Log  Flexible  Shaft. 

has  an  opening  in  it  and  a  pin  is  set  into 
the  ring  across  this  opening;  the  end  of 
this  pin  is  shown  at  B.  Against  this  pin 
bears  another  one,  C,  which  is  fast  to  the 
sleeve,  and  as  the  ring  moves  its  pin  C 
pushes  the  sleeve  along  the  shaft  against 
another  pin  D,  which  bears  against  the 
disc  at  the  end  of  the  sleeve.  This  pin  D 
is  rigidly  connected  to  a  curved  arm  or 
sector  E,  which  is  pivoted  at  F,  and  has 
teeth  at  its  other  extremity  which  mesh 
with  a  small  pinion  G.  This  pinion  is  fast 
to  the  spindle  to  which  the  balanced  in- 
dicating needle  is  attached.  Sector  £  is 
brought  back  and  the  hand  returned  to 
zero  by  the  spring  H.  One  of  the  photos 
also  shows  at  the  left  the  worm  on  the 
main  shaft.  This  is  arranged  so  that  it 
can  be  shifted  slightly  to  regulate  the  ten- 
sion of  the  spring  and  then  set-screwed  in 
position.  The  odometer  mechanism  is 
driven  through  this  worm,  and  a  vertical 
shaft  and  worm  at  the  top.  By  one  turn  of 
the  thumb  button  K  the  trip  odometer  is 
set  back  to  zero.  This  is  accomplished  by 
means  of  bevel  gears  which  operate  a  ver- 
tical shaft  at  the  top  of  which  is  a  gear 
meshing  with  the  gears  L  of  the  dials. 
Each  of  these  gears  has  three  teeth  cut  out, 
and  when  they  are  rotated  by  the  central 
gear  whenever  the  button  is  turned,  they 
move  until  the  blank  teeth  are  reached,  when 
they  stop  in  such  a  position  that  the  zero 
of  each  shows  on  the  face  of  the  instru- 
ment. 

The  new  flexible  shaft  used  on  the  Auto 
Log  has  just  been  put  on  the  market  and  is 
called  by  its  designer,  M.  C.  Hoi)kins,  a 
separable  unit  flexible  shaft,  for  the  reason 
that  each  unit  can  be  taken  out  or  put  in 


separately  by  the  fingers,  so  that  a  shaft 
of  any  length  can  be  quickly  assembled. 
Two  individual  units  of  this  shaft  are  here- 
with shown ;  they  are  made  from  single 
piece  steel  stampings.  Unit  A  is  joined  to 
B  by  slipping  the  top  cross  piece  C  between 
the  jaws  DD  into  the  opening  E,  and  then 
moving  B  so  that  its  axis  is  a  continuation 
of  that  of  A;  in  this  position,  as  will  be 
seen,  the  torque  is  transmitted  from  one  to 
the  other  by  the  ends  D  bearing  against  the 
points  F,  so  that  the  drive  is  at  the  periph- 
ery, which  is  claimed  to  be  one  of  the 
advantages.  The  covering  of  this  shaft 
also  comes  in  short  lengths,  which  can  be 
united  by  couplings. 

HICKS  SPEED  INDICATOR. 

A  typical  example  of  indicators  with  fly 
ball  governor  action  is  the  Hicks  speed  in- 


HiCKS  Sfeedmeter. 

dicator,  shown  complete  in  the  photo: 
The  instrument  includes  a  trip  and  total 
odometer.  The  graduations  of  the  speed 
indicator  dial  are  practically  equal  above 
10  miles.  The  second  photograph  is  that 
of  the  instrument  with  the  case  removed 
showing  the  dials  for  the  trip  odometer  at 
the  top,  and  the  thumb  button  A,  by  a 
quarter  of  a  turn  of  which  this  odometer 
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Hicks  Speed  Indicator  Mechanism. 

can  be  reset  to  zero.  Just  below  are  the 
governor  weights  and  the  six  dials  for  the 
total  or  season  odometei*.  A  flexible  shaft 
driven  by  gears  from  the  front  wheel  is 
attached  to  the  lower  end  of  the  central 
shaft  of  the  instrument  at  B,  and  the  motion 
is  transmitted  to  the  odometer  trains  by 
means  of  the  gears  on  the  outside,  which 
are  driven  by  a  short  horizontal  shaft  C, 
the  inner  end  of  which  carries  a  worm 
wheel  meshing  with  the  worm  L  on  the 
main  shaft,  as  shown  in  the  photo,  in  which 
the  odometers  have  been  removed.  In  this 
photo  is  clearly  shown  the  speed  indicating 
mechanism,  which  consists  of  the  two  gov- 
ernor balls  and  their  connecting  links, 
which  at  speed  fly  outward  and  raise  the 
cross  link,  which  works  in  the  slot  in  the 
shaft,  against  the  action  of  the  spring. 
This  cross  link  is  connected  through  the 
inside  of  the  hollow  vertical  shaft  to  the 
rod  M,  which  it  raises,  carrying  with  it  the 
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curved  piece  N  and  the  arm  O.  Piece  N 
moves  between  guides  provided  for  the 
purpose.  The  arm  O  is  connected  to  a  pin 
P  on  a  disc  integral  with  the  spindle  Q, 
at  the  upper  end  of  which  is  the  indicating 
needle,  and  when  raised  this  arm  rotates 
the  spindle  and  needle  in  proportion  to  the 
speed  of  the  governor  balls  and,  therefore, 
of  the  car. 

The  instrument  is  3J4  inches  wide  by  4^/2 
inches  high,  and  is  provided  at  the  top  with 
a  small  oil  cup  which  lubricates  the  bear- 
ings through  small  tubes.  The  makers 
claim  that  there  is  no  oscillation  of  the  in- 
dex hand  in  use. 

LORING   speed  GAUGE. 

Another  device  of  the  fly  ball  governor 
type  is  the  Loring  speed  gauge,  a  cut  of 
which  is  shown.  The  speed  in  miles  per 
hour  is  shown  directly  by  a  needle  on  a 
graduated  dial.  The  cylindrical  case  car- 
ries the  speed  measuring  mechanisnn,  and 
to  the  side  is  secured  an  odometer  af  stand- 
ard make  which  registers  the  trip  and  total 
mileage.  The  instrument  is  secured  to  the 
dash,  overhanging  the  right  edge  in  such 
a  position  that  the  short  flexible  driving 
cable  has  practically  no  bends  in  it,  txit  runs 
direct  to  the  driving  pinion  and  slightly 
bevel  driving  gear  attached  to  the  front 
wheel  hub.  The  absence  of  bends  greatly 
reduces  the  friction  and  wear.  The  illus- 
tration shows  a  cross  section  of  the  instru- 
ment. At  the  centre  of  the  casing  the  shaft 
A,  driven  by  the  flexible  caNe,  runs  on  ball 
bearings,  and  carries  with  it  the  weig^ht  B, 
the  upper  part  of  which  forms  a  worm 
which  drives  a  worm  wheel  at  the  end  of  the 
shaft  C  to  operate  the  odometer.  On  a  cen- 
tral weight  which 
acts  as  a  flywheel  are 
pivoted  at  D  the 
governor  weights  E 
which  carry  at  their 
lower  ends  hardened 
steel  rollers  which 
work  in  the  slotted 
collar  F.  This  collar 
is  constrained  by  pin 
G  to  rotate  with  the 
shaft  A,  but  is  free 
to  slide  on  it  longi- 
tudinal 1  y .  As  it 
moves  upward  with 
the  outward  motion 
of  the  weights  in  proportion  to  the 
speed  of  rotation,  it  raises  the  har- 
dened  steel  pin  H  and  the  nnt  and 
sleeve  K.  The  upper  part  of  the  sleeve  by 
its  upward  motion  gives  a  slight  rutatioii 
to  the  threaded  spindle  L  with  the  indicat- 
ing needle  M  as  its  top.  The  nce^jle  and 
spindle  weigh  but  10  grains,  and  rt$t  pivot- 
ally  on  the  hardened  point  of  piece  IT,  so 
the  friction  between  the  rotadng  iKirts  and 
those  which  do  not  rotate  is  exceedingly 
small.  Just  below  the  needle  the  spindle  is 
fastened  to  the  centre  of  a  hairsprirjg, 
which  returns  it  to  zero.  This  spring 
passes  through  a  slot  in  the  piece  K.  which, 
being  carried  on  a  pivoted  arm,  can  lie 
moved  around  the  centre,  so  that  a  greater 


or  smaller  number  of  coils  of  the  spring  are 
operative,  thus  weakening  or  strengthening 
its  action.  A  turn  of  the  thumb  button  P 
rotates  a  flat  ended  shaft  and  raises  plug 
Q,  which  pushes  upward  on  a  flat  sprii^ 
and  locks  the  indicating  hand  in  wbatexer 
position  it  may  be,  thus  preserving  the  read- 
ing, although  the  instrument  is  still  run- 
ning. It  is  claimed  for  this  instrument  that 
the  needle   does   not  vibrate   and   that  nc 
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change  of  position  or  jar  can  aflFect  the 
reading.  This  object  has  been  attained  by 
balancing  the  weights  E.  By  reference  to 
the  cut  it  will  be  seen  that  when  these 
weights  move  outward  they  also  moi-e 
downward,  and  the  rollers  at  their  ends 
raise  parts  F,  G,  H  and  K,  which  are  so 
proportioned  that  they  exactly  balance  the 
weights  E  in  any  position.  A  shock  tending 
to  throw  the  weights  downward  will  also 
tend  to  do  the  same  with  the  balancing 
parts,  with  the  result  that  there  is  no  mo- 
tion. 


y;..    ^;    '^x"' 
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Section  of  Loring  Speed  Gauge, 
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The  Production  and  Properties  of 
Gasoline. 

By  T.  H.  Reardon. 

In  the  long  list  of  natural  products  that 
are  important  factors  in  our  modem  civil- 
ization, whether  regarded  as  a  necessity,  a 
general  utility  or  a  luxury,  there  is  no  one 
article  that  is  entitled  to  higher  rank  than 
the  petroleum  distillate  known  as  petroleum 
ether,  comprising  cymogene,  rhigolene  and 
gasoline.  The  only  essential  difference  in 
these  three  products  is  the  volatility  and 
density  as  shown  by  the  Baum^  hydrometer. 
Cymogene  has  a  Baume  density  of  loS**,  a 
specific  gravity  of  .590  and  boils,  at  32** 
Fahr  Rhigolene  has  a  Baume  density  of 
94—92*,  a  specific  gravity  of  .625— .631,  and 
boils  at  65**  Fahr.  Both  products  are  so 
volatile  that  pressure  and  cooling  are  gen- 
erally employed  in  bringing  about  their  con- 
densation ;  both  are  principally  used  in  sur- 
gery as  local  anesthetics,  and,  as  their 
treatment  is  not  strictly  pertinent  to  the 
subject,  they  will  not  be  dealt  with  exten- 
sively. 

Gasoline  is  comprised  between  74** — 90**, 
Baume  scale,  and  specific  gravities  of  .6889— 
.6363,  the  gradation  between  the  different 
products  being  arbitrary  to  a  certain  extent, 
their  separation  being  effected  by  a  com- 
mercial process  known  as  fractional  distil- 
lation. 

EAKLY    HISTORY    OF   GASOUNE. 

The  refining  of  crude  petroleum  first  at- 
tained commercial  importance  about  1855, 
when  the  differences  in  volatility,  density 
and  other  properties  were  noted  and  ob- 
served in  a  scientific  way.  Methods  for 
separating  the  volatile  from  the  less  vola- 
tile constituents  were  devised  and  tested, 
the  whole  aim  being  to  expel  the  lighter 
products  (without  any  regard  for  the  value 
of  such  products)  and  to  obtain  a  good 
quality  of  illuminating  oil  free  from  such 
volatile  products  as  would  tend  toward  the 
production  of  an  explosive  vapor  in  lamps. 
The  residue  left  in  the  stills  after  the 
kerosene  was  driven  off  was  considered  of 
but  little  value;  in  fact,  the  crude  petro- 
leum was  worked  solely  for  the  kerosene  it 
would  yield — the  light  products  and  the 
heavier  products  being  something  that  went 
to  the  "dump"  by  the  shortest  natural 
route. 

The  first  shipment  of  kerosene  arrived 
in  New  York  in  1857;  the  oil  had  a  dark 
brown  color  and  an  offensive  odor;  the 
lamp  wicks  crusted  and  the  light  was  very 
poor;  in  spite  of  these  objections,  on  ac- 
count of  scarcity,  kerosene  oil  commanded 
$2  per  gallon.  About  the  year  1885,  gaso- 
line, which  up  to  this  time  had  been  re- 
garded as  a  by  product  of  little  value,  com- 
menced to  attract  the  attention  of  refiners; 
from  that  time  its  use  has  steadily  inc 
creased  and  it  has  gradually  won  popular 
favor  until  to-day  all  other  products  of 
petroleum  sink  into  insignificance  when 
compared  with  gasoline. 

DISTILLATION     PROCESSES. 

A  certain  quantity  of  the  crude  oil,  as  it 
comes  from  the  well,  is  pumped  into  a  large 


iron  still,  not  unlike  a  large  steam  boiler, 
the  fires  in  the  furnaces  are  lighted  and 
the  distillation  is  commenced.  The  differ- 
ent products  will  distill  over  in  the  order 
of  volatility,  the  lightest  passing  over  first 
Different  refiners  have  different  methods, 
but  it  is  considered  good  practice  to  con- 
tinue the  distillation  until  all  gasoline  has 
passed  over,  and  then  to  redistill  for  the 
separation  of  the  highly  volatile  products, 
and  for  the  different  grades  of  gasoline. 
By  pursuing  this  course  the  gradation  be- 
tween a  certain  product  and  the  next  prod- 
uct of  a  higher  density  is  more  sharply 
defined,  as  there  is  always  more  or  less 
tendency  on  the  part  of  a  heavy  product 
to  pass  over  with  the  light  product  The 
Baume  density  of  the  condensed  distillate 
is  frequently  observed,  and  when  a  certain 
density  is  reached  the  delivery  pipe  is  shift- 
ed to  a  different  receiving  tank,  the  heat  is 
increased  and  the  further  distillation  of  the 
crude  oil  is  conducted  for  the  production 
of  illuminating  oil. 

PURIFICATION   OF  GASOUNE. 

The  purification  at  present  generally 
takes  place  before  the  final  distillations  for 
the  separation  of  particular  grades.  The 
process  in  brief  is  as  follows:  About  4 
pounds  sulphuric  acid  of  66**  Baum^  density 
are  added  for  each  barrel  of  gasoline  un- 
dergoing treatment;  the  whole  volume  is 
agitated  by  means  of  an  air  blast  for  fifteen 
minutes,  and  allowed  to  settle  for  an  hour. 
The  acid  and  impurities  settle  to  the  bot- 
tom as  sludge  and  are  drawn  off;  the  gaso- 
line next  receives  a  caustic  soda  treatment 
carried  out  in  exactly  the  same  manner  as 
the  acid  treatment  This  removes  impuri- 
ties of  a  different  character,  and  removes 
any  acidity  that  has  resulted  from  the  first 
treatment. 

DISTILLATION  FOR  SPECIFIC  PRODUCTS. 

After  the  gasoline  has  been  freed  from 
impurities  it  is  subjected  to  redistillation 
in  a  still  for  the  separation  of  grades  that 
do  not  differ  more  than  two  degrees  in 
density  and  volatility.  Steam  heat  is 
used  in  this  process  and,  owing  to  the  even 
temperature  that  can  be  maintained,  and 
also  to  the  excellence  of  the  condensing 
apparatus,  very  close  fractionation  is  pos- 
sible. 

USES  OF  GASOLINE. 

At  present  gasoline  is  probably  more  im- 
portant as  a  source  of  power  in  gasoline 
engines  than  on  account  of  any  other  single 
application.  Users  of  power  are  keenly  on 
the  alert  for  the  appearance  of  a  prime 
mover  that  can  convert  the  thermal  en- 
ergy in  fuel  into  mechanical  power,  and 
minimize,  if  not  wholly  eliminate,  the  ther- 
mo-d)mamic  waste  that  is  inseparable  from 
the  steam  engine.  In  addition  to  the  high 
operative  eflSciency,  the  gasoline  engine 
has  one  other  very  desirable  feature,  viz., 
immediate  availability.  For  instance,  power 
is  wanted  for  an  hour  for  some  particular 
purpose;  the  engine  can  be  started  in  a 
minute,  fuel  is  consumed  only  while  the 
engine  is  actually  doing  work,  and  as  soon 
as   the  engine   is   stopped   expense   ceases. 


With  steam  at  least  half  an  hour  and  a  lot 
of  fuel  are  wasted  getting  ready,  and  when 
power  is  no  longer  needed  a  hot  fire  is  still 
burning,  which  represents  still  further 
waste. 

Where  power  is  used  in  moderate 
amount  and  intermittently,  the  gasoline  en- 
gine will  be  found  highly  efficient  In  re- 
gard to  the  advantage  of  the  gasoline  en- 
gine over  the  steam  engine  in  automobile 
service,  a  number  of  motorists  were  inter- 
viewed, and  it  seems  to  be  the  general  con- 
sensus of  opinion  that  where  the  gasoline 
is  used  as  fuel  to  generate  steam  about 
twice  the  quantity  must  be  used  for  a  given 
amount  of  mechanical  effect. 

USE   OF  GASOLINE  FOR   HEATING. 

Gasoline  has  a  very  extensive  use  in  the 
household  as  a  fuel  in  gasoline  stoves;  it 
is  at  present  more  used  in  rural  than  in 
thickly  populated  districts,  the  city  gas  serv- 
ice being  more  convenient  and  not  any 
more  expensive  where  such  service  exists. 
It  is  also  used  in  brazing  and  also  in 
plumbing  work.  It  yields  a  very  intense 
heat  and  is  really  indispensable  in  certain 
classes  of  work  in  which  portability  is  the 
most  important  requirement 

GASOLINE    AS    A    CLEANSING    AGENT. 

Gasoline  is  so  generally  used  for  this 
purpose  and  its  merits  are  so  universally 
known  that  it  needs  but  brief  mention.  It 
has  no  active  chemical  properties,  but  it  is 
an  ideal  solvent  for  oils  and  greases,  and 
when  applied  to  a  fabric  or  a  light  colored 
kid  glove  containing  such  spots  the  oil  or 
grease  is  at  once  dissolved,  and  may  be 
completely  washed  out  by  the  gasoline.  As 
it  is  colorless  and  leaves  no  residue  on 
evaporation  it  may  be  used  in  nearly  every 
instance  for  such  work.  As  it  is  highly  in- 
flammable it  should  never  be  used  in  prox- 
imity to  an  open  flame  or  near  a  fire.  Many 
articles  of  clothing  and  attire  that  would 
be  ruined  by  any  laundry  process  can  be 
washed  in  gasoline  without  undergoing  dis- 
coloration or  shrinkage. 

AS  AN    ILLUMINATING  AGENT. 

Gasoline  is  used  extensively  for  produc- 
ing a  gas  that  is  used  for  illuminating  pur- 
poses. The  gas  is  formed  by  pumping  air 
into  a  vessel  containing  gasoline,  the  proper 
pressure  for  the  character  of  service  de- 
sired is  obtained  in  this  way,  and  the  gas 
is  a  simple  mixture  of  gasoline  vapor  and 
air.  The  air  not  being  present  in  suffi- 
cient quantity  for  combustion,  the  gas  de- 
rives the  additional  oxygen  necessary  for 
combustion  from  the  atmosphere  in  burn- 
ing, the  same  as  other  gases  do.  The  gas 
produced  in  this  way  is  sometimes  used  in 
the  ordinary  open  flame  jet;  frequently  it  is 
used,  and  to  better  advantage,  in  connec- 
tion with  Welsbach  mantles,  and  used  in 
this  way  it  gives  the  incandescent  gas 
light 

There  are  special  apparatuses  on  the  mar- 
ket for  the  production  of  gas  of  this  kind, 
the  apparatus  being  automatically  regulat- 
ed so  that  the  proper  pressure  is  always 
maintained  in  the  generator.  A  supply  of 
gasoline,  sufficient  for,  say,  six  months  or 
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a  year,  being  placed  in  the  generator,  and 
the  small  automatic  air  pump  for  main- 
taining the  proper  pressure  being  set  in 
operation,  the  apparatus  needs  no  further 
attention  until  the  supply  of  gasoline  is 
exhausted.  A  plant  of  this  kind  is  gen- 
erally placed  in  a  location  exterior  to  build- 
ings as  a  matter  of  convenience,  but  also  to 
eliminate  the  fire  risk,  which  is  paramount 
to  every  other  consideration  in  the  use  of 
gasoline. 

USE  IN   THE  LABORATORY. 

In  the  chemical  laboratory  the  application 
of  heat  is  a  matter  of  greatest  importance. 
Every  precipitate  obtained  in  gravimetric 
analysis  must  be  subjected  to  heat  of  a 
certain  degree,  cooled  in  a  desiccator  and 
weighed  on  the  balance,  as  final  operations 
in  executing  a  quantitative  analysis.  The 
heat  required  varies  with  the  nature  of 
the  substance  undergoing  treatment ;  in  cer- 
tain cases  drying  to  constant  weight  at 
212''  Fahr.  is  the  correct  thing;  in  other 
cases  the  heat  of  the  Bunsen  flame  is  nec- 
essary, while  in  the  determination  of  cal- 
cium as  oxide  and  magnesium  as  pyro- 
phosphate a  stiff,  white  heat  is  necessary 
as  long  as  this  treatment  will  cause  the 
precipitate  to  decrease  in  weight. 

Ordinary  illuminating  gas  is  largely  used, 
on  account  of  its  general  convenience,  but 
there  are  many  instances  where  no  gas  is 
available  in  a  laboratory.  In  the  analysis 
of  compounds  for  the  estimation  of  sulphur 
present  it  is  much  better  to  use  gasoline 
as  a  source  of  heat,  as  coal  gas  frequently 
contains  sulphur,  and  if  the  precipitate  in 
the  crucible  absorbs  sulphur  from  the  coal 
gas  used  for  heating,  a  fictitious  value  will 
be  given  to  the  results  of  the  analysis. 

Gasoline  will  give  any  degree  of  heat 
that  is  required  in  regular  laboratory  work ; 
it  can  be  employed  many  miles  away  from 
the  city  and  gas  plant,  and  while  every- 
thing is  in  its  favor,  a  single  objection 
to  its  use  cannot  be  presented.  The  solvent 
action  of  gasoline  on  fats  and  oils,  so  com- 
monly made  use  of  in  cleansing  operations, 
is  utilized  in  a  far  more  elaborate  way  in 
the  laboratory.  An  example  will  best  illus- 
trate its  use.  In  the  analysis  of  butter  a 
weighed  sample  is  heated  at  212**  Fahr.  as 
long  as  it  decreases  in  weight;  the  loss  in 
weight  represents  water  driven  off  by  evap- 
oration; the  residue  in  the  dish  is  now  di- 
gested with  gasoline  and  filtered;  every 
trace  of  fat  will  be  dissolved  and  will  pass 
through  the  filter,  while  the  curd,  casein, 
salt  and  mineral  salts,  being  insoluble  in 
gasoline,  remain  on  the  filter. 

It  is  now  only  necessary  to  evaporate 
the  gasoline,  distill  it  off,  at  moderate  tem- 
perature, and  the  fat,  separated  from  every- 
thing else,  will  be  left  as  a  residue  in  a 
convenient  form  to  be  weighed. 

ENERGY    IN    GASOLINE. 

The  composition  of  gasoline  as  shown 
by  its  formula  C«Hi4  is  carbon  J^,  or  8371% ; 
hydrogen  }J,  or  16.28%.  Taking  the  ther- 
mal value  of  carbon  at  14,500  heat  units 
per  pound  and  the  corresponding  value  of 
hydrogen   at  6,250  heat   units   per  pound, 


calculation  gives  for  i  pound  of  gasoline: 
14500  X  1831  +  62500  X  .1628  =  22313  heat 
units. 

Converting  pounds  (74°  Baum6)  to  gal- 
lons, 22313x5.72=127630  heat  units;  mul- 
tiplying heat  units  to  obtain  equivalent  in 
foot  pounds  thus:  127630x778  =  99296140 
foot    pounds.    Reducing    foot    pounds    to 

horse   power   hours   thus:   ^Q^Q^Mo^^^gp 

1980000 
horse  power  hours  as  the  energy  in  one 
gallon   of   gasoline,   and   which   would   be 
obtained  if  we  had  a  gas  engine  of  100  per 
cent,  efficiency. 

Of  course,  100  per  cent  efficiency  in  any- 
thing is  only  an  idle  dream,  but  the  gas 
engine  is  doing  good  work,  and  will  in  the 
near  future  do  better  work.  It  will  not 
drive  the  steam  engine  to  the  wall,  nor 
relegate  it  to  the  scrap  heap,  but  it  will 
continue  to  be  what  it  is  already— a  very 
formidable  rival. 


Book  Review. 

Three  Men  in  a  Motor  Car.  By  Winthrop 
E.  Scarritt.  Published  by  E.  P.  But- 
ton &  Co.,  31  West  Twenty-third 
street.  New  York.  Price,  $1.25. 
With  two  other  members  of  the  Automo- 
bile Club  of  America,  W.  R  Scarritt,  a 
former  president  of  that  body,  during  the 
summer  of  1905  made  an  automobile  pleas- 
ure trip  through  France  and  Switzerland, 
and  his  experiences  and  observations  dur- 
ing this  trip,  related  in  an  interesting  man- 
ner, form  the  major  portion  of  the  present 
volume.  The  book  contains  an  introduc- 
tion by  C.  N.  and  A.  M.  Williamson,  the 
authors  of  a  popular  work  of  automobile 
fiction,  and  is  dedicated  to  the  Automobile 
Club  of  America.  Mr.  Scarritt  leads  off 
with  a  review  of  his  early  automobile  ex- 
periences (or,  rather,  automobile  buying 
experiences),  introduces  the  personnel  of 
his  party  and  then  turris  to  an  account  of 
the  automobile  trip,  which  began  at  Ply- 
mouth, England,  on  July  29  and  ended  at 
Paris  about  a  month  later. 

In  the  account  of  the  trip  constant  refer- 
ence is  made  to  the  many  notable  buildings 
and  other  things  worth  seeing  along  the 
route  covered,  and  many  useful  hints  are 
offered  ^s  to  how  an  automobile  tour  in 
Europe  may  be  made  with  the  least  an- 
noyance. 

The  latter  portion  of  the  book  is  devoted 
to  a  discussion  of  a  number  of  timely  auto- 
mobile subjects,  including  "Commercial 
Automobiles  and  Newspaper  Delivery," 
"The  Fuel  of  the  Future."  "Automobile 
Legislation."  "Good  Roads,''  "Practical 
Suggestions,"  etc. 


equipment  consists  of  four  5  ton  steaa 
wagons  with  eight  3  ton  trailers,  and  a  ij: 
ton  steam  van,  specially  fitted  for  the  use 
of  staff  officers.  The  5  ton  wagons  ha\e 
platform  bodies,  and  arc  of  the  Thorny- 
croft  colonial  type,  with  vertical  central 
fired  water  tube  boilers,  adapted  to  bum 
wood  if  desired,  and  compound  45  hor>« 
power  engines.  The  wagons  arc  of  spe- 
cially strong  construction  to  enable  there 
to  be  used  satisfactorily  in  rough  country, 
and  the  transmission  gear  is  entirely  en- 
closed. Two  of  the  wagons  have  inter- 
changeable ambulance  bodies,  which  carry 
twelve  men  each,  there  being  eight  stretcher 
beds  in  each  ambulance.  Owing  to  the 
rough  country  to  be  traversed,  patent  auto- 
matic weight-adjusting,  spring  supporting 
gear  for  the  stretchers  was  fitted.  The^ 
are  thought  to  be  the  biggest  ambulances 
that  have  yet  been  built 

The  special  light  steam  van  is  comfort- 
ably fitted  up  for  use  by  day  or  night 
The  wheels  are  fitted  with  solid  rubber 
tires,  and  the  wagon  is  capable  of  a  speed 
of  about  15  miles  an  hour  on  the  level 

The  boiler  is  of  the  vertical  water  tube 
type,  and  the  engine  is  a  compound,  de- 
veloping about  25  horse  power.  The  trans- 
mission is  by  Renold  chain  to  differential 
on  back  axle. 


Motor  Wagons  for  the  Portuguese 
Qovernment. 

An  English  firm  (Thornycroft)  has  re- 
cently delivered  a  light  steam  truck  and  a 
5  ton  steam  ambulance  to  the  Portuguese 
Government  in  connection  with  a  military 
expedition  in  Portuguese  possessions  in 
West    Africa.    The    mechanical    transport 


British  Automobile  Trade. 

Some  authorities  have  it  that  last  ycir 
the  imports  of  automobiles  into  the  United 
Kingdom  exceeded  the  home  production, 
but  careful  inquiries  seem  to  negative  this 
So  far  as  can  be  ascertained,  we  made  about 
16,000  cars  of  all  grades  during  1905.  worth 
about  $20,000,000.  With  parts  and  motor 
cycles  added,  the  total  value  is  brought  up 
to  $25,000,000.  During  the  same  period  we 
imported  $17,234,830  worth,  and  re-exported 
$1,719,180.  Our  own  exports  touched  $z- 
720,140.  The  total  value  of  the  home  mar- 
ket for  last  year  was  thus  about  $39,000,000, 
of  which  the  foreigners  took  nearly  half. 

The  imports  last  year  increased  $5,000,000 
over  1904,  and  were  nearly  twice  as  great 
as  in  1903.  Foreigners  seem  to  be  doing  a 
good  business  in  the  United  Kingdom  in 
the  sale  of  motor  cars.  Last  year  the 
United  Kingdom  exported  $2,700,000  worth 
of  motor  cars,  and  for  January  and  Febru- 
ary of  this  year  $560,000  worth  were  ex- 
ported, which  was  an  advance  of  nearly 
100  per  cent,  over  the  figures  for  the  same 
period  last  year.  But  roughly  speaking,  the 
United  Kingdom  is  exporting  in  motor  cars 
only  one-sixth  in  value  of  what  it  is  im- 
porting, but  whereas  the  average  value  of 
each  imported  car  is  about  $2,100,  the  cars 
which  are  exported  are  valued  at  only  about 
$1,500.  That  difference  is  attributed  largely 
to  the  motor  omnibuses  which  are  imported 
in  large  numbers  for  use  in  London.  It  is 
estimated  that  the  home  market  will  be 
worth  $50,000,000  this  year  in  motor  cars, 
and  that  something  like  22.000  cars  of  all 
grades  will  be  disposed  of. — The  Times, 
Loudon. 
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Qoverned  Motors  for  Commercial 
Cars. 

Gasoline  vehicle  motors  equipped  with 
throttling  speed  governors,  although 
they  are  applied  to  the  pleasure  cars  of 
some  of  the  leading  manufacturers,  have 
never  become  the  rule  in  this  country. 
When  the  governor  has  been  used  upon 
pleasure  vehicles  it  has  generally  been 
for  the  purpose  of  automatically  main- 
taining a  nearly  constant  car  speed  in- 
dependent of  road  conditions,  and  thus 
minimizing  the  amount  of  manual  con- 
trol required,  for  the  purpose  of  pre- 
venting the  racing  of  the  motor  when 
the  clutch  is  disengaged,  or,  in  the  case 
of  air  cooled  cars,  for  reducing  the  mo- 
tor speed  to  a  safe  mixiimum  when  run- 
ning idly.  In  a  large  proportion  of  the 
cars  employing  governed  motors  an  ac- 
celerator pedal  is  provided,  by  means  of 
which  the  governor  is  thrown  out  at 
will  and  the  full  engine  speed  realized. 

Apparently  a  large  proportion  of  auto- 
mobile drivers  are  willing  to  dispense 
with  the  service  rendered  by  a  governor 
and  to  perform  the  increased  manual 
regulation  required  in  order  to  effect 
speed  control  as  well  as  to  take  the 
necessary  precautions  against  the  rac- 
ing of  the  motor. 

It  is,  however,  not  unlikely  that  the 
governed  motor  of  a  certain  type  may 
find  a  special  sphere  of  usefulness  in  the 
commercial  vehicle  field,  owing  to  pecu- 
liar  conditions  which  there  prevail. 

The  pleasure  car  is  designed  and  con- 
structed essentially  as  a  speed  vehicle, 
and  is  usually  operated  by  its  owner,  or, 
at  least,  in  his  presence.  Thus  the 
chances  of  its  being  destructively  over- 
driven, except  at  the  will  of  its  owner, 
are  not  very  great.  On  the  other  hand, 
the  commercial  car  is  generally  designed 
and  built  to  handle  heavy  loads  at  low 
speeds,  often  over  very  rough  pave- 
ments and  other  arduous  road  conditions. 


It  is  generally  quite  highly  powered,  and 
despite  the  fact  that  it  is  customarily 
rather  low  geared  is  still  capable  of 
speeds  over  level  streets  which  are  like- 
ly to  prove  rapidly  destructive  and  at 
which  it  was  not  desired  or  intended  that 
it  should  be  operated.  A  commercial 
car  returning  light  after  having  deliv- 
ered its  load  may  be  sadly  overdriven  as 
regards  speed. 

Furthermore,  the  business  wagon  is 
almost  always  driven  by  an  operator  who 
is  not  the  owner,  and  the  latter  is  hardly 
ever  present  during  the  road  use  of  the 
vehicle.  Despite  all  instructions  and 
good  intentions,  an  operator  who  has  no 
pecuniary  interest  in  a  motor  car  which 
he  is  driving  will,  as  a  rule,  use  it  less 
considerately  than  will  the  owner  him- 
self. This  is  frail  human  nature.  More- 
over, the  teamster  class,  from  which  com- 
mercial car  operators  are  and  will  be 
largely  recruited,  is  not  noted  for  its 
gentle  consideration  for  things  mechan- 
ical. If  the  motor  of  a  commercial  car 
is  fitted  with  a  governor,  say  of  the  fuel 
throttling,  centrifugal  type,  so  safeguard- 
ed that  the  operator  cannot  tamper  with 
it,  it  would  seem  that  its  use  might  be 
made  to  automatically  result  in  a  certain 
measure  of  protection  of  the  vehicle 
from  the  results  of  overdriving.  Such  a 
governor  should  be  arranged  as  an  en- 
gine speed  limiting  device,  preventing  a 
predetermined  rate  of  engine  rotation, 
and  hence  of  car  speed,  from  being  ex- 
ceeded. Such  an  engine  would  do  its 
full  work  in  hill  climbing  or  In  hauling 
very  heavy  loads,  but  could  not  be  forced 
into  driving  the  car  at  an  undue  speed. 
Manual  speed  regulation  would  not  be 
interfered  with  up  to  the  limit  fixed. 
The  only  conditions  under  which  a  ve- 
hicle so  equipped  could  be  made  to  ex- 
ceed the  predetermined  speed  would  be 
when  running  downhill  with  the  engine 
disengaged. 
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Alloy   Steel   for   Moderate   Priced 
Cars. 

There  has  of  late  been  so  much  mention 
(particularly  in  advertisements)  of  the  use 
of  alloy  steels  in  automobile  construction 
that  the  layman  might  well  form  an  idea 
that  a  good  car  cannot  be  built  without  the 
use  of  such  steels — that  carbon  steels  are 
entirely  unsuitable  as  materials  of  con- 
struction for  motor  cars.  It  cannot  be  de- 
nied that  nickel  and  nickel-chrome  steel 
possess  properties  which  for  many  pur- 
poses render  them  superior  to  carbon  steel, 
but  it  must  be  remembered  that  these  ma- 
terials are  very  much  more  expensive  than 
the  ordinary  machinery  steel,  and  promise 
to  remain  so  indefinitely.  The  salesman 
exploiting  a  car  built  in  part  of  alloy  steel 
will  generally  lay  stress  upon  the  expensive 
nature  of  these  materials,  and  argue  that, 
as  the  safety  of  the  occupants  is  involved, 
no  expense  should  be  spared  to  secure  as 
good  material  as  possible. 

Now,  this  argument  may  sound  very 
plausible,  but  it  is  yet  open  to  criticism. 
There  have  undoubtedly  been  some  serious 
automobile  accidents  due  to  insufficient 
strength  in  certain  parts,  but  the  majority 
of  sensational  accidents  have  occurred  with 
cars  justly  noted  for  the  fine  quality  of  ma- 
terials embodied  in  them.  There  is  not  so 
much  danger  involved  in  the  use  of  ordi- 
nary grades  of  steel  in  motor  car  construc- 
tion as  in  the  possibility  of  excessive  speed, 
the  demand  for  which  has  been  the  chief 
cause  of  the  extensive  introduction  of  al- 
loy steels.  It  is  generally  known  that  the 
stresses  imposed  on  the  structural  parts  in- 
crease enormously  at  high  speeds,  and  in 
order  to  enable  these  parts  to  withstand 
the  shocks  to  which  they  are  subjected 
when  the  car  is  being  driven  to  its  limit 
they  must  be  made  of  the  strongest  ma- 
terial available;  and  some  makers  go  so 
far  as  to  cut  heavily  loaded  parts  out  of 
big  blocks  of  material,  so  that  only  the 
more  tenacious  core  may  be  used.  The 
same  special  materials  must  also  be  used 
in  the  power  plant,  in  order  that  it  may 
be  as  light  as  possible,  and  thus  permit  of 
the  highest  possible  speed  being  attained. 
In  short,  in  a  car  designed  primarily  with 
a  view  to  high  speed  special  steels  must 
be  largely  used — first,  to  make  high  speed 
possible,  and,  second,  to  make  it  fairly 
safe. 

The  manufacturer  of  the  moderate  priced 
car — and  by  this  term  we  include  the  great 
majority  of  all  American  automobile  mak- 
ers—cannot pattern  their  product  after  ve- 


hicles turned  out  by  firms  catering  almost 
exclusively  to  the  millionaire,  and  must 
solve  their  problems  of  design  for  them- 
selves. With  them  the  question  whether 
ordinary  carbon  or  an  alloy  steel  should  be 
used  in  any  given  part  is  as  much  a  ques- 
tion of  economy  as  of  safety.  A  car  can  be 
made  safe  with  carbon  steel  alone — if  not 
for  a  mile  a  minute  gait  at  least  for  a 
legal  rate  of  speed — ^but  alloy  steels  will 
admit  of  reducing  the  weight,  which  con- 
duces to  a  saving  in  power  and  in  tire, 
wear;  and,  besides,  in  certain  parts,  such 
as  sliding  gears,  the  use  of  alloy  steel  in- 
sures greater  durability.  The  question, 
therefore,  will  be.  Will  these  advantages 
outweigh  the  higher  price  of  alloy  steel? 
Is  the  public  willing  to  pay  the  difference 
in  cost  necessary  to  secure  these  advan- 
tages? Perhaps  the  greatest  advantage  of 
alloy  steel,  from  the  standpoint  of  many 
users,  is  that  it  allows  of  a  higher  speed 
with  comparative  safety,  and  the  economic 
value  of  this  increased  speed  would  be  an- 
other factor  in  the  problem.  The  sum  total 
of  all  these  advantages  must  be  balanced 
against  the  disadvantage  of  the  greater 
first  cost  of  the  material  and  the  higher 
cost  of  its  working.  The  problem  is  a 
somewhat  difficult  one,  and  its  solution  can 
only  be  furnished  by  a  close  observation  of 
both  the  results  obtained  with  the  special 
steels  and  of  the  public's  appreciation  of 
these  results.  As  yet  alloy  steels  are  used 
only  very  sparingly,  but  it  is  quite  probable 
that  such  parts  as  crank  shafts,  sliding 
gears  and  live  axles  will  eventually  be 
made  of  alloy  steel  in  all  but  the  very 
cheapest  cars. 


Charging  Vefiicle  Batteries  from 
Alternating  Mains. 

The  usefulness  and  widespread  adoption 
of  the  electric  vehicle  are  vitally  dependent 
upon  the  provision  of  convenient  and  uni- 
versally accessible  charging  facilities. 
From  time  to  time  attention  has  been 
called  to  new  apparatus  intended  to  facili- 
tate charging,  and,  on  the  whole,  progress 
in  this  direction  has  been  quite  marked 
during  the  last  year  or  two. 

The  idea  held  by  a  large  body  of  the 
general  public  that  an  electric  vehicle  can 
be  charged  wherever  it  may  be  "hitched" 
to  an  "electric  wire"  is  still  very  far  from 
realization.  Alternating  currents  being 
more  and  more  generally  adopted  for  elec- 
trical distribution,  as  time  goes  on  the 
necessity  for  the  provision  of  rectifying  de- 


vices has  increased  at  least  as  rapidly  as 
such  apparatus  has  been  supplied. 

The  conception  of  an  electric  vchick 
adapted  to  be  charged  without  external  rec- 
tifying device  from  any  alternating  current 
service  connection  is,  indeed,  a  very  attract- 
ive one.  Its  realization  would  immeasur- 
ably widen  the  field  of  the  electromobile 
and  even  open  to  its  users  the  pleasures 
of  touring,  since  only  the  remotest  parts 
of  the  coimtry  are  now  devoid  of  elec- 
trical supply  systems.  A  proposal  has  late- 
ly been  made  which  may  ultimately  lead  to 
the  production  of  electric  vehicles  actually 
capable  of  being  charged,  without  the  use 
of  external  apparatus,  wherever  either  al- 
ternating or  direct  current  can  be  obtained 
This  proposition  is  no  other  than  that  of 
so  arranging  matters  that  the  motor  of 
the  car  shall  become  the  rectifying  or  con- 
verting device,  taking  alternate  curreot 
from  the  supply  service  and  changing  it 
into  direct  current,  which  can  be  supplied 
to   the  battery. 

In  order  to  attain  the  required  condi- 
tions it  is  proposed  to  connect  the  motor 
armature  winding  to  collector  rings  upon 
its  shaft,  as  well  as  to  its  regular  commu- 
tator. A  vehicle  motor  so  arranged,  if  sup- 
plied from  its  battery,  would  deliver  single 
phase  alternating  current  from  the  collector 
rings  before  mentioned.  Gjnversely,  if 
proper  precautions  were  adopted  the  motor, 
if  supplied  with  single  phase  alternating 
current,  through  the  collector  rings,  could 
conceivably  be  made  to  run  as  an  alternat- 
ing current  converter,  delivering  direct 
current  from  its  commutator  for  the  charg- 
ing of  its  battery.  Converters  operating 
upon  this  principle  are  in  general  use  io 
stationary  practice. 

Means  would  have  to  be  provided  to 
allow  of  the  disconnection  of  the  vehicle 
motor  from  the  driving  wheels  while  it 
was  acting  its  part  as  a  converter;  a 
charging  rheostat  would  have  to  be  car- 
ried upon  the  car  to  regulate  the  direct 
current  supplied  the  battery,  and  also  an 
adjustable  auto-transformer  to  adjust  the 
voltage  of  the  alternating  current  supplied. 
A  special  sectional  winding  would  be  need- 
ed in  the  motor  fields  and  suitable  means 
for  changing  the  connections  of  these  sec- 
tions from  the  parallel  relation,  required 
in  the  regular  operation  of  the  car.  to  the 
series  relation,  required  in  the  separate 
shunt  excitation  of  the  motor  during  the 
charging  operation.  The  carrying  of  this 
accessory  apparatus  would  not  be  spcdally 
burdensome.    When  charging  was  to  be  ef- 
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«ted  the  motor  field  sections  would  be  put 
I  series  relation  and  excited  in  shunt  from 
le  battery;  the  motor  would  be  mechani- 
illy  disconnected  from  the  wheels,  start- 
i  from  the  battery  and  brought  up  to  the 
roper  speed;  alternate  current  of  approxi- 
lately  correct  voltage  would  then  be  ap- 
lied  to  the  collector  rings  and  matters 
3  adjusted  that  energy  would  enter  the 
attery,  the  motor  the  while  running  on 
Itemating:  current 

While  objections  of  an  electrical  nature 
^ould  probably  preclude  the  general  use 
if  this  method  for  ordinary  daily  charg- 
Qg,  the  provision  of  the  necessary  appa- 
atus  required  to  render  it  possible  might 
>rove  very  advantageous  in  an  emergency 
then  direct  current  was  absolutely  unob- 
ainable.  The  proposition,  is  certainly  not 
)cyond  the  possibility  of  realization  from 
I  technical  standpoint,  and  if  it  can  be  em- 
t)odied  in  practicable  form  might  tend  ma- 
terially toward  widening  the  sphere  of  the 
electric  vehicle. 


Electric  Trucks  in  Hilly  Cities. 

The    report   on   the   commercial   vehicle 
situation  in  Minneapolis  and  St  Paul,  pub- 
lished in  our  issue  of  May  2,  brings  out 
the  unfitness  of  the  electric  truck  for  use 
in  hilly    cities,    like    St    Paul,    Cincinnati, 
Kansas   City,   etc     The   ordinary   electric 
truck  is  not  equipped  with  motors  of  sufl5- 
dcnt  power   to   carry    it   up   the   steepest 
grades  in  these  places  loaded,  and  though 
it  would  not  be  a  difficult  matter  to  fit 
motors    large    enough    to    surmount    the 
grades   with    suitable    gearing,    the    heavy 
drain  on  the  storage  battery  in  hill  climb- 
ing makes  this  type  of  vehicle  unsuitable 
for  such  work.    The  mileage  on  one  charge 
of  the  batteries  of  a  vehicle  that  travels 
now  empty,  now  loaded,  over  a  very  un- 
even  roadbed    is    most   uncertain,    and    it 
therefore   very   frequently   happens   that   a 
truck  is  found  unable  to  surmount  a  hill, 
the  battery  having  become  nearly  exhaust- 
ed.   Such  mishaps,  which  delay  deliveries 
and  require  a  relief  wagon  to  be  sent  after 
the  disabled  one  to  tow  it  to  the  garage, 
are  most  aggravating  to  a  business  house, 
and  if  they  occur  frequently  the  most  like- 
ly result  is  that  the  vehicle  is  retired  from 
service  after  a  time.     Aside  from  this  fea- 
ture of  unreliability  the  heavy  demand  for 
current  in  hill  climbing  has  a  very  destruc- 
tive effect  on  the  battery,  thus  further  re- 
ducing the  already  short  life  of  this  part. 
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and,  consequently,  the  cost  of  maintenance 
is  soon  found  excessive. 

It  is  to  be  hoped  that  the  failures  in  St 
Paul  will  serve  as  a  lesson,  and  that  m 
future  business  men  in  cities  of  similar 
topography,  when  considering  the  adoption 
of  motor  trucks,  will  realize  the  importance 
of  choosing  vehicles  so  equipped  as  to  en- 
able them  to  mount  heavy  grades  without 
overstraining   the    power    equipment 


Magnetic  Sparlc  Plugs. 

A  few  years  ago  considerable  interest 
was  aroused  by  the  placing  upon  the  mar- 
ket of  a  system  of  ignition  which  involved 
the  use  of  vibrating  magnetic  plugs  oper- 
ated from  a  battery  and  arranged  to  auto- 
matically rapidly  interrupt  the  primary  cir- 
cuit and  produce  a  succession  of  contact 
sparks  within  the  cylinder,  when  the  cir- 
cuit was  closed  by  means  of  a  timer  of 
the  ordinary  type.  Such  a  system  might  be 
thought  to  possess  important  advantages, 
as  it  might  be  expected  to  combine,  in  a 
degree,  the  advantages  of  the  usual  meth- 
ods of  high  and  low  tension  ignition,  and 
to  be  free  from  some  of  their  disadvan- 
tages. The  hot,  quick  acting  touch  spark 
would  seemingly  be  obtained  without  the 
very  considerable  mechanical  complications 
which  its  customary  method  of  application 
involves. 

As  a  matter  of  fact,  very  little  has  been 
heard,  of  late,  of  this  apparently  quite  prom- 
ising ignition  system,  and  it  may  her  ia- 
ferred  that,  in  the  particular  form  which  it 
was  applied,  at  least,  it  did  not  fulfil  ex- 
pectations. No  doubt  technical  difficulties 
were  encountered  in  the  practical  opera- 
tion of  the  somewhat  delicate  vibrating 
mechanism,  which  caused  the  make  and 
break,  exposed  as  it  must  necessarily  be 
to  a  high  temperature.  It  must  also  have 
drawn  heavily  upon  the  batteries.  Never- 
theless, the  principle  upon  which  the  sys- 
tem is  based  may  be  found  to  possess  merit, 
and,  at  the  present  time,  when  the  superi- 
ority of  the  contact  spark  is  being  so  gen- 
enrally  discussed,  it  is  perhaps  worthy  of 
attention.  Doing  away  with  the  multiplicity 
of  cams,  push  rods,  springs,  tripping  de- 
vices and  movable  electrodes  piercing  the 
combustion  chamber  walls  of  low  tension 
ignited  engines  and  allowing  the  ignition 
current  to  interrupt  itself  and  cause  the 
contact  spark  by  means  of  a  simple  mech- 
anism compactly  contained  in  a  readily  re- 
movable plug  is   a   rather  attractive   idea. 
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The  magnetic  plug  has  been  modified  by  a 
well-known  American  automobile  manufac- 
turer and  brought  out  in  a  "single  break" 
type,  apparently  much  improved  over  the 
rather  crude  vibrating  plugs  previously  re- 
ferred to.  Quite  recently  a  foreign  concern 
has  produced  a  form  of  magnetic  plug,  con- 
tact spark  ignition,  of  sufficient  novelty  to 
arouse  renewed  interest  in  the  general 
qualities  of  this  method  of  spark  produc- 
tion. The  system  in  question  comprises 
a  magneto  as  a  source  of  current,  and  thus 
the  rate  of  consumption  of  electrical  en- 
ergy becomes  a  factor  of  rather  secondary 
importance.  A  solenoid  actuated,  single 
break  plug  is  used,  and  it  would  seem  that 
the  chances  of  the  successful  operation  at 
high  temperatures  of  so  simple  a  device  as 
this  might  be  very  fair.  The  magneto  is  of 
the  geared,  alternating  current  type,  de- 
signed to  furnish  current  on  or  near  the 
crests  of  the  inductive  impulses,  and  carries 
integral  with  it  the  distributing  contact- 
closing  device.  A  special  feature  of  the 
arrangement  lies  in  the  short-circuiting  of 
the  magneto  armature  by  the  timing  device 
during  the  period  of  its  inductive  motion 
just  preceding  the  moment  when  the  spark 
is  required.  This  should  result  in  a  strong 
magnetic  "building  up"  of  the  armature 
core,  so  that,  when  the  current  is  sent  to 
the  plug,  the  solenoid  attraction,  depended 
upon  to  cause  the  single  break,  should  be 
very  strong  and  the  current  ruptured  very 
powerful,  resulting  in  a  very  hot  spark. 

In  the  present  state  of  the  art,  all  igni- 
tion systems  should  be  of  interest  and  not 
regarded  as  finally  discarded  until  they  have 
received  full  development 


Our  Oarage  Number. 

The  preparation  of  matter  for  our  Gar- 
age Number,  to  be  issued  May  30,  is  now 
well  in  hand,  and  we  have  reason  to  believe 
that  this  special  issue  will  be  fully  up  to 
the  standard  of  our  former  specials.     The 
range  of  subjects  covered  will  include  gar- 
age buildings  and  equipment,  methods  of 
cleaning  and  looking  after  cars,  systems  of 
checking  and  charging  for  service,   repair 
department    equipment    and    methods,    etc. 
Readers   experienced    in   the   garage   busi- 
ness or  in  any  subject  of  interest  to  garage 
men,  who  feel  competent  to  write  on  these 
subjects,  are  requested  to  send  •" 
tions  for  this  number.     Artif 
received  at  our  office  on  Fr^* 
the  very  latest,  in  order  t' 
properly  classified. 
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Results  of   the  Two   Gallon   Effi- 
ciency Contest  Analyzed. 

The  Two  Gallon  Efficiency  Contest  com- 
mittee in  the  announcement  of  the  event 
expressed  the  hope  that  the  results  of  this 
year*s  contest  would  allow  of  fixing  much 
closer  handicaps  for  next  year's  contest, 
and  it  is  therefore  interesting  to  analyze 
the  results  of  the  recent  competition.  The 
system  of  handicapping  employed  this  year 
does  not  seem  to  have  met  universal  ap- 
proval in  the  industry,  and  particularly  the 
provision  of  crediting  cars  with  one  and 
two  cylinder  motors  with  only  a  percent- 
age of  their  weight  seems  to  have  aroused 
the  spirits  of  one  well  known  manufac- 
turer who  makes  these  types  of  cars  only. 
Unfortunately,  as  there  were  only  three 
two  cylinder  and  five  single  cylinder  gaso- 
line cars  entered  in  the  contest,  the  results 
hardly  justify  any  conclusion  as  to  the 
fairness  of  the  handicap  placed  on  these 
types  of  cars,  owing  to  the  fact  that  the 
data  are  too  limited.  But  as  there  were 
forty-one  four  cylinder  gasoline  cars  that 
completed  the  contest  the  results  ought  to 
give  some  fairly  weighty  indication  of  the 
variation  of  fuel  efficiency  with  vehicle 
weight 

The  officials  of  the  contest  state  that,  of 
course,  a  vehicle  weighing  one-half  as 
much  as  another  cannot  be  expected  to  go 
twice  as  far  as  that  other  vehicle.  This  is 
in  accordance  with  the  general  view  of  the 
matter,  but  the  results  show  it  to  be  errone- 
ous. One  reason  that  occurs  to  one  why  a 
big  car  might  be  expected  to  have  a  higher 
fuel  efficiency  is  that  a  big  motor,  when  run 
at  full  load,  is  known  to  be  more  efficient 
than  a  small  motor  under  the  same  condi- 
tions. But  the  heaviest  car  has  not  always 
the  biggest  motor,  and,  besides,  the  fuel 
efficiency  of  the  car  depends  on  the  trans- 
mission efficiency,  and  the  average  trans- 
mission efficiency  may  well  be  greater  in 
the  lightweight  car,  for  the  reason  that  the 
high  gear  may  be  used  a  greater  portion  of 
the  time.  The  fuel  efficiency  of  a  car,  re- 
duced to  ton-miles  per  gallon,  depends  upon 
so  many  factors  entirely  independent  of 
each  other  that  (in  our  opinion)  it  is  en- 
tirely impossible  to  prove  by  any  sort  of 
a  priori  reasoning  that  the  big  car  should 
have  a  higher  fuel  efficiency  than  the  small 
car  (within  the  limits  of  commercial  sizes). 
The  results  of  the  contest  enable  us,  how- 
ever, to  determine  whether  there  was  any 
general  variation  in  the  fuel  efficiency  with 
weight,  whether  the  efficiency  increased  di- 
rectly or  inversely  with  the  weight,  and 
in  what  proportion.  In  order  to  eliminate 
any  disturbing  influence  on  the  calculations 
due  to  variation  in  cylinder  number,  we  will 
consider  only  the  records  of  the  forty-one 
four  cylinder  cars. 

According  to  the  contest  committee  the 
fuel  consumption  is  not  proportional  to  the 
weight  of  the  vehicle  into  the  distance  run, 
but  to  the  product  of  the  sum  of  the  weight 
and  a  constant  into  the  distance;  thus 

F  ^  (W  +  X)  D, 
where  F  =  fuel  consumption ;  ^  =  varies  as ; 


W  =  vehicle  weight ;  X  =  an  addendum  which 
the  committee  assumed  to  be  800  pounds; 
D  =  distance  in  miles.  If  the  fuel  consump- 
tion is  fixed,  as  in  the  late  contest,  F  is  a 
constant,  and  we  may  write: 
(W  +  X)  D  =  C, 
pr, 

WD+XD=C 

By  substituting  in  this  equation  the  values 
of  W  and  D  for  the  forty-one  four  cylinder 
cars  we  obtain  forty-one  "observation  equa- 
tions," of  which  the  first  three  are  as 
follows : 

1,500x87     +87    X  =  C  (Franklin). 

3,270 X 47.9  +  47.9X  =»C  (Frayer-Miller). 

3,iioX4o.2  +  40.2X  =  C  (Darracq). 

The  most  rational  values  of  X  and  C 
can  be  determined  by  means  of  the  method 
of  least  squares.  From  each  observation 
equation  are  obtained  two  normal  equa- 
tions by  multiplying  the  observation  equa- 
tion by  the  coefficients  of  X  and  C  re- 
spectively. As  the  coefficient  of  C  in  all  the 
observation  equations  is  unity,  the  observa- 

40     = 


In  the  diagram  herewith  the  weight  of 
all  the  four  cylinder  cars  is  plotted  <m  the 
horizontal  scale,  and  the  ton-mile  cflSdcncr 
on  the  vertical  scale.  A  glance  at  the 
points  thus  obtained  shows  that  the  effi- 
ciency is  lower  for  the  heavier  weight  cars, 
and  the  heavy  curved  line  represents  the 
empirical  relation  found  by  the  above  ana- 
lytical method  to  exist  between  the  weight 
and  the  efficiency.  It  is,  of  course,  to  be 
understood  that  the  formula 

(W  — 570)   D  =  90,760 
is  empirical,  expressing  the  results  of  the 
contest 

From  the  diagram  it  will  be  seen  that 
the  average  weight  of  the  four  cylinder  cars 
with  passengers  is  something  like  3,400 
pounds,  and  the  average  fuel  consumptioo 
for  this  weight  is  i  gallon  for  27  ton-miles. 
The  average  fuel  consumption  of  the  five 
single  cylinder  cars  which  competed  was 
I  gallon  for  about  23  ton-miles,  and  of  the 
three  two  cylinder  cars  i  gallon  for  each 
19.3  ton-miles. 


1600 


2000 


4000 


MOO  2800  8900  8800 

W^eight  of  Car  and  Passensers. 

Records  of  Four  Cylinder  Cars  in  Contest  Plotted. 


4400 


4800 


tion  equations  themselves  are  the  normal 
equations  for  C.     The  first  of  the  normal 
equations  for  X  are 
1 1,353,500  +  7,S69X  =  87C  (Franklin) . 
7,507,309  +  2,295X  =  47 -QC   (Frayer-Miller) . 

These  calculations  have  been  carried 
through  for  all  of  the  forty-one  cars,  and 
the  two  sets  of  equations  were  then  each 
added,  which  gave 

4,489,290 +i,358X  =  4iC, 
^"^        153,822,000  +54.003X  =  1 ,358c. 

Solving  for  X  and  C  we  find 
X  =  —  570  pounds, 
C  =  90,760  pounds  =  miles. 

It  will  thus  be  seen  that  the  addendum 
X  has  a  negative  value,  which  proves  that 
the  assumption  of  the  contest  committee 
that  heavy  cars  are  more  economical  of 
fuel  than  light  ones,  on  a  ton-mile  basis,  is 
erroneous,  and  the  exact  opposite  is  the 
case,  so  far  as  the  four  cylinder  vehicles 
entered  in  the  contest  are  concerned.  In- 
stead of  adding  a  constant  weight  of  800 
pounds  to  the  weight  of  the  vehicle,  a 
weight  of  570  pounds  should  have  been  sub- 
tracted, which  would  have  changed  the  re- 
sults very  materially. 


In  view  of  the  fact  that  the  smaller  cars 
showed  actually  a  greater  fuel  economy 
than  the  larger  ones,  generally  speaking, 
and  the  four  cylinder  cars  a  higher  econo- 
my than  the  single  and  double  cylinder  ones, 
all  based  on  ton-miles  produced  per  gallon 
consumed,  we  believe  that  in  next  year's 
contest  all  handicaps  should  be  abolished 
and  the  vehicles  be  made  to  compete  on  a 
simple  ton-mile  basis.  In  this  year's  con- 
test those  classes  (that  of  light  cars  and 
that  of  multi-cylinders)  which  were  given 
an  advantage  by  the  rules  would  have 
shown  up  best  even  without  this  advantage 

The  two  leading  cars  in  the  contest,  the 
Franklin  and  Frayer-Miller,  owing  to  the 
protests  which  had  been  raised  with  respect 
to  careless  distribution  of  gasoline,  were 
sent  over  the  course  again  by  the  contest 
committee  on  Tuesday,  and  both  bettered 
their  previous  records.  The  Franklin,  driven 
by  Holmes,  traveled  from  New  York  to 
I  mile  beyond  Wallingford,  Conn,,  a  dis- 
tance of  95  miles,  on  2  gallons  of  gasoline. 
The  time  occupied  in  this  run  was  five  hours 
fifty  minutes,  progress  being  slow  beyond 
New  Haven  because  of  mud.    The  second 
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run  of  the  Frayer-Miller  carried  it  i  mile 
beyond  Bridgeport,  Conn.,  a  distance  of  59.8 
miles.  The  Franklin  exceeded  its  first  per- 
formance by  8  miles,  while  the  Frayer-Mil- 
ler did  better  in  its  second  trial  by  12  miles. 
Weights  and  conditions  for  the  second  test 
were  exactly  the  same  as  for  the  first  one. 
The  cars  were  weighed  with  passengers  on 
the  scales  at  the  foot  of  East  Fifty-seventh 
street,  from  which  point  the  mileage  was 
figured.  The  better  performances  on  this 
day  were  undoubtedly  the  result  of  an  im- 
provement in  the  road  conditions  and  a 
somewhat  higher  speed. 

The  economy  records  achieved  in  this 
contest  are  still  far  below  records  made  in 
France  in  recent  years,  but  owing  to  the 
fact  that  a  very  large  portion  of  the  route 
for  the  A.  C.  A.  contest  leads  through  terri- 
tory where  the  10  mile  speed  limit  is  en- 
forced, the  conditions  are  dissimilar  and  a 
comparison  is  unjust  to  the  cars  which  com- 
peted In  the  American  contest. 

It  may  also  be  of  interest  to  give  the  ton- 
miles  per  gallon  produced  by  the  different 
vehicles.  This  is  shown  in  the  following 
table : 

Actual 
Ton      Weight.  With 
Miles  Per     Passengers 

Car.  Gallon.  (Pounds). 

Franklin     32.6a  1,500 

Fraycr-Miller    39-^5  3,900 

E>aiTacq     3^-^S  3»no 

Berliet    35-77  3.660 

Mack     39.9a  9.3^5 

Cadillac    31  •78  3»a5o 

Franklin     31 .25  2,140 

Stoddard-Day  ton     3^-60  3.«oo 

Queen     32.18  3ix6o 

I-ozicr     34.00  4t490 

Frayer-Miller    3^.30  3i6oo 

Renault    31.  xa  3>400 

Compound    29.36  a,6io 

Darracq    3X«X5  3,600 

Compound    28.65  2,635  • 

Renault     29.82  3,240 

Packard    31.07  4,xio 

Napier    27.05  2,220 

Orient    Buckboard 22.97  930 

Acrocar    27 .45  3,250 

Am.    Mercedes 30.82  4,440 

Fraycr-Miller    29.80  4,055 

Packard 39.00  3,860 

Packard     29.07  3,580 

Franklin    28.07  2,720 

La     Comete 29.50  4,540 

Orient    Buckboard 21.57  920 

Locomobile    29.37  4*640 

Duryea 26.96  2,030 

S.  &  M.   Simplex 27.92  3,900 

Franklin     24.41  2,170 

Franklin     24.45  2,220 

Franklin     25.71  3,230 

Martin     26.57  3,970 

Fiat     25.40  3,340 

Compound    23.31  2,360 

Covert    22.49  1,220 

Rochet-Schneider    26. xo  4,000 

Renault    24.26  3,180 

Mercedes    24.41  3,410 

Columbia    25.32  4,220 

Elmore    23 .  83  3,380 

Darracq     23.88  3,560 

Oldsmobile     23 .  86  1,660 

Winton    2 1 .  56  3,080 

Hotchkiss     22 .  52  3,900 

White    Steamer 21.92  3»38o 

Maxwell     23 .  76  2,640 

Cadillac    21.62  1,780 

Columbia    19.18  2,920 

White   Steamer 18.54  3,225 

S.  ft  M.   Simplex 18.76  3,xxo 


Actual 
Ton       Weight.  With 
Miles  Per     Passengers 
Car.  Gallon.        (Pounds). 

Bliss    19. 67  4,140 

White    Steamer 19.81  3,370 

Wayne    16.50  3,000 

Mors    17.65  4*490 

Oldsmobile    15.12  x,330 

Panhard    15.22  3,190 

Northern     17.85  2,760 

Buick    16.40  2,280 


Jump  Spark  Versus  Make  and 
Break. 

By  Hugo  C  Gibson. 

In  the  general  application  of  low  tension 
ignition  very  few  conductors  are  required, 
and  these  are  conveniently  short,  of  heavy 
gauge  and  lightly  insulated;  also,  the  con- 
tacts to  the  engine  frame  and  throughout 
the  system  are  simple,  heavy  and  necessar- 
ily good.  All  these  points  result  in  very 
little  resistance  to  the  passage  of  the  cur- 
rent. There  is  a  clear  path  for  it  all  the 
way,  and  the  timing  is  definite,  with  the  re- 
sult that  on  breaking  the  circuit  a  fat,  hot 
spark  is  produced  at  the  right  time  in  each 
cylinder.  Finally,  a  magneto  generator  is 
usually  employed,  placed  close  to  the  en- 
gine, with  good,  heavy  terminals  for  fix- 
ing wires  to,  and  having  an  armature  of 
low  resistance,  and  therefore  capable  of 
giving  a  heavy  discharge  without  damage. 
Thus  it  is  seen  that  the  whole  ignition  ap- 
paratus, being  of  a  simple,  rugged  type, 
hardly  capable  of  derangement,  is  eminently 
suited  to  be  handled  by  a  person  who  does 
not  wish  to  delve  deeply  into  the  mysteries 
and  shortcomings  of  electrical  apparatus,  or 
who  cannot  discriminate  between  the  en- 
ergy required  for  the  adjustment  of  a  three- 
sixteenths  and  a  one-half  inch  nut. 

Now  contrast  these  conditions  with  those 
frequently  obtaining  when  using  high  ten- 
sion coil  ignition.  Most  of  the  apparatus 
from  the  battery  to  the  plug  is  of  a  delicate 
nature.  There  is:  (i)  A  multiplicity  of 
small  terminals  to  keep  tight;  (2)  the  ab- 
solute necessity  for  maintaining  an  efficient 
primary  circuit  (rarely  obtained),  and  (3) 
the  delicate  adjustment  of  the  trembler  on 
the  coil.  Also,  as  a  rule,  far  too  much 
wire  is  used  for  connecting  up..  These 
bad  conditions  can  and  should  be  improved. 
Terminals  should  be  of  large  size  and 
have  a  fine  thread  to  avoid  jarring  loose. 
In  the  case  of  storage  batteries  the  lugs 
on  which  the  terminals  are  fixed  should 
be  of  ample  size  to  avoid  twisting  when 
tightening  the  nut,  and  efficient  means  must 
be  taken  to  prevent  corrosion  due  to  acid, 
as  this  frequently  makes  a  high  resistance 
joint  and  yet  appears  good.  Use  storage 
batteries  whenever  possible,  as  the  internal 
resistance  is  low  and  a  good,  quick,  heavy 
current  can  be  obtained. 

The  ground  or  frame  connection  should 
never  be  allowed  to  occur  through  the  bear- 
ing surfaces  which  carry  the  contact,  or 
through  the  frame  of  the  machine;  this  is 
a  frequent  cause  of  inefficiency.  All 
ground  wires  should  run  direct  to  the  cyl- 
inder casting  and  an  efficient  spring  con- 


tact should  be  provided  on  the  centre  boss 
of  the  contact  timer. 

The  general  impression  is  that  the  fastest 
spark  is  the  most  efficient,  but  this  is  not 
necessarily  so.  Tremblers  should  be  ad- 
justed to  give  the  longest  spark  which  will 
maintain  itself  apparently  continuous  while 
showing  a  fiame  color  other  than  blue. 

High  tension  coil  ignition  is  so  adaptable 
and  such  a  long  suffering  servant  that  al- 
most any  place  is  considered  good  enough 
to  locate  its  essential  parts;  thus  the  coil 
may  be  under  the  driver's  seat  and  the 
batteries  in  the  tonneau.  This  want  of 
consideration  and  appreciation  is  a  fre- 
quent cause  of  trouble,  and  a  certain  cause 
of  inefficiency,  for  the  reason  that  an  insu- 
lated wire  has  capacity,  and  this  capacity 
resists  any  sudden  increase  or  decrease  of 
current  in  the  wire.  More  especially  is 
this  true  of  the  high  tension  wires,  and  the 
faster  the  trembler  vibrates  the  greater 
the  retardation  due  to  capactiy.  There- 
fore, shorten  your  wires,  both  high  and  low 
tension,  make  good,  heavy  contacts  and 
don't  rely  on  frictional  contacts  where  it  is 
not  necessary.  Combine  engineering  with 
laboratory  electrical  practice  and  the  high 
tension  coil  system  is  the  handiest  and 
most  reliable  thing  imaginable. 

Now  as  to  the  question  of  efficiency. 

It  has  been  suggested  that  combustion 
is  not  so  rapid  when  the  mixture  is  ig- 
nited by  means  of  a  jump  spark.  It  is  rea- 
sonable to  suppose  that  this  statement 
means  that  the  flame  propagates  itself 
throughout  the  compressed  mixture  at  a 
slower  rate  when  ig^nited  by  jump  spark 
than  otherwise.  If  this  were  so,  then  by 
producing  a  spark  in  the  centre  of  the  mass 
of  mixture,  or  at  what  might  be  looked 
upon  as  its  centre  of  gravity,  we  should 
obtain  more  rapid  and  efficient  combustion 
than  with  the  same  type  of  spark  in  any 
other  position.  It  has  been  proved  that 
any  advantage  so  obtained  is  inappreciable 
and  that  the  position  of  the  spark  does  not 
affect  the  time  taken  to  bum  the  fuel. 
Therefore,  it  follows  that  the  propagation 
of  flame  is  so  rapid  that  quality  of  spark 
does  not  produce  any  great  difference  in 
the  time  taken  to  bum  the  fuel,  provided 
that  the  spark  is  capable  of  igniting  the 
mixture  at  all,  and  that  it  occurs  at  the 
right  time. 

Now,  as  the  time  taken  to  bum  the  mix- 
ture is  pretty  constant,  and  we  can,  if  we 
wish,  fire  the  charge  so  rapidly  (by  means 
of  the  jump  or  other  spark)  as  to  produce 
pre-ignition,  evidently  the  explanation  of 
some  failures  of  jump  spark  does  not  lie 
in  any  inherent  defect,  but  rather  Ires  in 
its  adaptation.  Frequently  one  cylinder  of 
an  engine  will  be  firing  at  a  later  period 
than  its  fellows,  and  because  it  is  not  mis- 
firing the  observer  thinks  it  is  all  right. 
Perhaps  only  the  trembler  requires  adjust- 
ment, but  the  result  is  a  low  pressure  on 
the  top  of  the  piston  and  consequent  in- 
efficiency. This  is  the  fault  of  the  man 
who  installs  or  adjusts  the  system,  not  of 
the  system. 
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Watchins:  the   Car   WhUe  on   the 
Road. 

By  Albert  L.  Clough. 

It  may  be  assumed  that  every  owner  of 
a  motor  vehicle  either  has  his  car  frequently 
and  thoroughly  inspected  in  the  stable  or 
the  garage,  or  else  (what  is  far  more  satis- 
factory) looks  it  over  carefully  himself  at 
short  intervals,  and  thus  forestalls  the  trou- 
bles which  might  otherwise  develop  when 
the  car  is  on  the  road.  Nevertheless,  the 
operator  should  cultivate  a  watchfulness  of 
the  car's  performance  while  in  service  and 
a  sensitiveness  to  the  first  indications  of  de- 
rangement of  any  sort,  and  be  willing  to 
improve  part  of  the  time  allowed  him  at 
stops  to  make  a  superficial  examination  of 
the  car's  condition.  By  thus  acquiring,  as  it 
were,  a  close  "sympathy"  with  his  vehicle, 
defects  may  often  be  detected  at  their  very 
earliest  inception  and  serious  consequences 
avoided.  The  careless  operator  who  does 
not  heed  the  inarticulate  signs  of  distress 
which  sometimes  arise  from  his  mechanical 
charge,  but  who  pushes  on  imtil  the  machine 
stops,  is  the  man  who  has  to  approve  the 
long  repair  bills. 

Hearing  and  that  other  sense,  whatever 
it  may  be  (probably  some  manifestation  of 
the  tactile  or  muscular  sense),  which  makes 
one  sensitive  to  a  change  of  motion  or  to 
vibration  are  the  chief  aids  which  an  oper- 
ator has  in  watching  the  performance  of 
an  automobile  in  service. 

MISSING    EXPLOSIONS. 

To  the  experienced  driver  of  a  single  or 
double  cylinder  car,  a  single  missed  explo- 
sion is  not  only  instantly  recognized,  no 
matter  what  else  he  may  be  thinking  about 
at  the  time,  but  the  fact  is  almost  painfully 
forced  upon  his  attention.  It  is  a  sort  of 
mechanical  "palpitation  of  the  heart"  The 
sotmd  of  the  exhaust  is  missed  and  the 
regular  rhythm  of  the  car  movement  is  in- 
terrupted. A  four  or  six  cylinder  engine, 
running  at  good  speed  and  adequately 
muffled  (as  they  usually  are),  has  so  slight 
a  vibratory  effect  and  its  exhausts  mingle 
into  so  continuous  a  "purr,"  that  a  single 
missed  explosion  is  hardly  perceptible  even 
to  the  trained  operator.  In  fact,  such  a  car 
may  be  driven  quite  a  distance,  with  one 
cylinder  not  firing,  without  the  defect  being 
perceptible,  unless  the  reduced  power  de- 
»relopment  makes  the  condition  manifest. 

If  the  cylinder  having  defective  ignition 
misses  for  a  time  and  then  begins  to  fire 
regularly,  the  condition  will  probably  be 
noticed  on  account  of  the  changes  in  motion 
of  the  car.  If  a  four  cylinder  car  has  a 
muffler  cut-out  which  may  be  opened  from 
time  to  time,  missed  explosions  may  be  de- 
tected when  the  motor  is  running  at  low 
speed,  but  when  turning  at  a  rapid  rate  a 
single  ignition  failure  is  hardly  to  be  posi- 
tively identified  by  the  average  operator. 
A  driver  should  be  ever  on  the  watch  for 
faulty  ignition  in  his  motor,  as  it  results  in 
reduced  power,  loss  of  fuel  and  some  extra 
stresses  on  the  working  parts. 


KNOCKING. 

(jood  modem  motors,  when  in  condition, 
operate  practically  without  any  clanking  or 
pounding  sounds,  and  thus  the  operator's 
ears  should  be  alert  for  any  sounds  of 
knocking  proceeding  from  the  engine.  When 
a  knock  that  is  evidently  not  attributable  to 
a  too  much  advanced  spark  begins  to  de- 
velop, the  danger  signal  which  it  conveys 
should  be  dt  once  heeded.  Such  a  pound 
will  usually  make  itself  apparent  when  the 
engine  is  slowed  down,  under  full  throttle, 
while  climbing  a  hill. 

If  such  sounds  develop  rather  suddenly 
it  is  a  pretty  sure  sign  that  the  engine  has 
become  hot  from  lack  of  oil  or  of  water 
circulation.  If  the  cause  is  preignition,  due 
to  incandescent  carbon  deposits  in  the  com- 
bustion space,  the  trouble  will  probably  have 
been  noticed  before  and  will  cause  no  imme- 
diate anxiety.  The  difficulty  may  be  due  to 
a  loosening  of  the  connecting  rod  bearings 
on  the  crank  pins  or  to  a  loosening  of  some 
other  mechanical  fastening  about  the  engine. 

KNOCKING    DUE    TO    OVERHEATING. 

Knocking  due  to  the  engine's  overheating 
and  self-igniting  its  charges  is  of  a  pecu- 
liarly sharp,  almost  metallic,  clanging 
nature,  and  is  generally  accompanied  by  con- 
siderable smoke  arising  from  the  burning 
off  of  oil  from  the  outsides  of  the  cylinders. 
There  is  usually,  too,  a  very  offensive  and 
pungent  exhaust  produced  from  the  incom- 
plete combustion  of  the  charges,  when  the 
motor  runs  after  spark  is  turned  off.  A 
knock  produced  by  mechanical  looseness  is 
of  a  less  sharp  nature,  but  louder,  and 
shakes  the  car  more  noticeably.  If  mechan- 
ical looseness  in  the  engine  is  the  cause,  the 
engine  will  stop  when  the  spark  is  turned 
off,  and  will  be  found  to  crank  easily,  but 
if  the  cause  is  overheating  of  the  motor  or 
carbon  deposits  the  engine  will  nm  after  the 
switch  is  opened. 

CAUSE  OF  OVERHEATING. 

If  the  cylinders  are  foimd  to  be  more  than 
normally  hot  and  the  pistons  move  with 
difficulty  and  squeak  when  the  engine  is 
cranked,  the  trouble  is  probably  lack  of 
cylinder  lubrication,  while,  if  the  cylinders 
are  very  hot  and  the  radiator  is  compara- 
tively cool,  the  difficulty  is  presimiably  one 
of  lack  of  water  or  of  defective  circulation. 
If,  when  the  radiator  drain  cock  is  opened, 
little  or  no  water  flows  from  it,  the  former 
cause  is  to  be  suspected,  otherwise  the  latter, 
in  which  event  the  pump  and  piping  will 
require  inspection.  A  loosened  connecting 
rod,  if  there  is  the  slightest  chance  that  it 
may  free  itself  from  the  pin,  is  a  matter 
which  must  be  immediately  rectified,  as 
otherwise  it  may  cause  the  destruction  of 
the  motor.  A  hot  engine,  if  attended  to  at 
once  and  allowed  to  cool  gradually,  will 
probably  not  be  seriously  injured  by  the 
experience.  The  copious  feeding  of  oil  to 
the  heated  parts  and  a  very  cautious  supply 
of  cold  water  to  the  engine  jackets,  so  long 
as  they  are  intensely  hot,  are  advisable. 

SQUEAKING  NOISES. 

Very  often  a  squeaking  sound  proceeding 
from  the  engine  gives  timely  warning  of  a 


failure  of  piston  lubrication  and  enables  the 
oil  supply  to  be  renewed  before  the  cylindm 
have  become  overheated.  The  driver's  can 
should  be  alive  to  squeaking  sounds  pro- 
ceeding from  any  part  of  the  car,  as  thg 
are  indica|^ve  of  faulty  lubricatioiL  h 
choked  muffler  or  a  slightly  loose  exhaust 
pipe  gasket  may,  however,  give  rise  to  a 
wheezing  or  gasping  sotmd,  which  som^ 
times  gives  the  operator  a  fruitless  searcb 
for  some  dry  bearing,  while  in  reality  none 
such  exists. 

GRATING  SOUNDS. 

An  unusual  grating  or  crunching  soacd 
arising  from  any  part  of  the  car  should  im- 
mediately lead  the  operator  to  stop  the 
vehicle  and  throw  off  the  spark,  in  order 
that  the  breakage,  which  may  have  taken 
place,  shall  extend  no  further  than  need  be. 
Such  a  warning  may  indicate  a  stripped  gear 
in  the  change  speed  device,  trouble  in  the 
differential,  in  the  drive  shaft  or  the  uni- 
versal joints.  Prompt  action  may  limit  the 
destruction  as  compared  to  what  it  might 
amount  to,  if  the  car  and  engine  were  not 
immediately  brought  to  rest.  Unusual  rat- 
tling sounds  usually  denote  that  something 
is  loose  about  the  running  gear  or  body  of 
the  car,  and  should  be  heeded  at  once.  A 
sudden  snap,  occurring  when  travding 
rough  roads  or  passing  over  a  "bump,"  is 
likely  to  have  been  caused  by  the  fracture 
of  a  spring  leaf.  Its  cause  should  be  ascer- 
tained, and,  if  a  spring  has  seriously  given 
way,  it  will  be  policy  to  proceed  very  slowly 
until  a  repair  shop  can  be  reached.  In  the 
case  of  a  chain  driven  car  sudden  snapping 
sounds  from  the  rear  of  the  vehicle  may  in- 
dicate the  faulty  action  of  the  chains,  prob- 
ably caused  by  their  having  worn  out  of 
pitch,  thus  allowing  the  links  to  ride  the 
sprocket  teeth  and  suddenly  snap  into  place, 
A  broken  chain  may  be  the  penalty  for  a 
failure  to  act  upon  the  information  thus 
conveyed. 

An  unusual  humming  or  grinding  sound 
of  definite  pitch  may  be  taken  as  evidence 
that  there  are  gears  which  are  not  receiving 
their  usual  supply  of  lubricant. 

SIGHT   FEEDS   AND  CIRCULATION   GAUCL 

Every  motor  car  driver  should  keep  a 
close  watch  of  his  lubricator  sight  feeds. 
If  oil  drop^  can  be  seen  passing  he  knows 
that  oil  is  at  least  leaving  the  tank  and 
going  to  some  of  the  bearings,  although  he 
cannot  be  sure,  from  this  indication  alone, 
that  all  is  right  in  the  lubrication  system, 
as  there  is  always  a  possibility  that  a  d^ 
livery  tube  may  be  broken  or  otherwise  d^ 
tached.  If,  by  chance,  a  water  circulation 
indicator  is  a  part  of  the  dashboard  equip- 
ment of  his  car,  its  indication  of  pressure 
will  at  least  be  proof  that  the  water  is  not 
exhausted  and  that  the  pump  is  active,  al- 
though it  may  not  be  a  sure  evidence  that 
there  is  a  free  circulation  of  the  cooling 
liquid.  If  grease  cups,  capable  of  being 
reached  from  the  s^at,  are  depended  upon 
for  lubrication  of  certain  bearings,  the  oper- 
ator should,  at  suitable  intervals,  screw  them 
down  sufficiently. 

The  condition   of  the  tires  is  a  matter 


w^hich  the  operator  should  frequently 
oticc.  If  they  are  allowed  to  run  flat 
ly  considerable  distance  the  resxilts 
rove  expensive  in  both  lost  time  and 
I  money.  As  a  rule,  it  is  not  very 
>r  the  driver  to  see  the  points  of  road 
t  of  the  rear  tires  nor  of  the  front  tire 
tt  from  him.  An  occasional  inquiry 
other  occupants  of  the  car  should 
rest  the  question  of  the  state  of  the 

SIGNS  OF  DEFLATED  TIRES. 

iflated  rear  tire,  especially  if  there  be 
veight  toward  the  rear  of  the  car,  often 
I  peculiar  "feel"  to  the  steering,  as  if 
•  were  traveling  a  greasy  road.  The 
f  the  car  swings  about  abnormally,  as 
'  were  a  slight  rear  skidding  tendency. 
an  operator  feels  this  sensation,  when 
gr  on  a  good  dry  road,  he  should  im- 
ely  think  of  his  rear  tires.  Of  course, 
ted  tire  causes  unusual  sharp  jars  to 
smitted  to  the  portion  of  the  car  over 
the  mud  guard  and  other  attachments 
vicinity  shake  and  rattle  more  than 
vhen  the  wheel  is  running  on  its  rim 
re  deflated.  These  signs  may,  how- 
ass  unnoticed  when  a  car  is  proceed- 
a  moderate  pace  over  perfect  roads. 
:flated  front  tire  will  usually  make 
nowTi  to  the  operator  by  the  excess- 
which  is  transmitted  to  the  car  body, 
the  "crankiness"  of  the  steering  which 
BS.  The  car  tends  to  swerve  to  the 
on  which  the  injured  tire  is  located. 
of    tire  trouble  should  be  instantly 

as  there  is  not  only  the  certainty 
BL^ing  the  inner  tube  and  shoe  beyond 
but   the  danger  of  serious  loss  of 

of  the  car  if  high  speeds  are  in- 
in. 

BRAKE  TESTS. 

/  time  that  either  brake  is  applied 
serve  the  operator  as  a  rough  test  of 
:acy  of  these  all  Important  parts  of 

In  case  either  brake  shows  any  lack 
inR  power  or  fails  in  any  degree  to 
t  its  usual  effect,  there  is  cause  for 
rtigation  and  perhaps  a  readjustment 
ing  mountainous  districts  the  oper- 
nind  should  be  specially  concerned 
e  condition  of  his  brakes.  It  seems 
unnecessary  to  remind  motor  car 
rs  that  the  brakes  should  not  be  set 
le  car  is  traveling  a  level  road,  but 
ter  once  had  a  very  unhappy  ride  of 
>r  so  in  a  car  which  could  just  crawl 
»n  the  low  gear,  while  the  operator 
r  abused  the  motor  in  picturesque 
LS  it  labored  under  full  throttle.  The 
ike  was  set,  that  was  all,  and  it  was 
J  re  to  feel  the  motor  whirl  the  car 
'hen  the  discouraging  "drag"  was  re- 

Thc  coasting  powers  of  the  car  are 
the  matters  which  should  be  noted 
wideawake  operator  in  the  regular 
m  of  his  car,  and,  if  the  vehicle 
lugrgishly,  as  compared  with  its  wont, 

probably  some  unusual  friction  act- 
K>nie  point  of  the  mechanism  other 
the  engine,  which  is  uselessly  absorb- 


ing power,   and  perhaps   destroying   some 
bearing. 

When  a  car  is  coasting  the  motor  is  usu- 
ally slowed  down  by  throttle  and  late  spark 
to  its  minimum  running  speed.  If  it  should 
happen  to  stop  when  so  controlled  this  may 
be  taken  by  the  operator  as  a  sign  that 
something  is  wrong.  The  ignition  may  be 
weak,  the  carburetor  working  badly,  or  an 
engine  bearing  may  be  heating  and  thus  in 
danger  of  melting  out  its  babbitt  The  latter 
difficulty  will,  of  course,  be  suspected  if  the 
engine  turns  hard  when  it  is  cranked. 

CLUTCH    ADJUSTMENT. 

As  with  the  brakes,  the  clutches  are  also 
tested  as  to  their  holding  power  whenever 
they  are  applied.  If  the  car  has  a  planetary 
or  individual  clutch  change  speed  gear,  any 
failure  of  the  car  and  engine  promptly  to 
come  to  corresponding  speeds  when  a  clutch 
is  thrown  in  indicates  a  weak  clutch  adjust- 
ment, which  should  be  remedied  at  the  first 
stop.  A  too  fierce  engagement  of  the  leather 
lined  clutch,  used  with  a  sliding  gear  com- 
bination, may  act  as  a  reminder  that  the 
band  needs  treatment  with  castor  oil. 

If  a  car  is  provided  with  a  reliable  grad- 
ometer  the  watching  of  this  instrument  dur- 
ing hill  climbing  may  convey  interesting  evi- 
dence to  the  operator  as  to  whether  things 
are  or  are  not  as  they  should  be.  An 
operator  very  soon  comes  to  know  almost 
exactly  how  severe  a  grade  the  car  may  be 
expected  to  climb  upon  a  certain  gear,  with 
a  known  throttle  and  spark  position— the 
condition  of  the  road  surface  and  speed  of 
the  vehicle  being  considered.  If  one  finds 
that  grades  which  have  heretofore  been 
easily  ascended  on  the  high. gear  with  a  cer- 
tain throttle  opening  require  the  expenditure 
of  a  much  greater  amount  of  gas,  or  re- 
course to  a  lower  gear,  it  is  likely  that  the 
ignition  is  weak  or  has  failed  in  one  cylin- 
der; that  there  is  some  frictional  drag  act- 
ing on  the  car  or  some  other  defect  equally 
worthy  of  investigation  at  the  next  stop  or 
before. 

INSPECTIONS   DURING   STOPS. 

When  a  stop  is  being  made,  the  operator 
usually  has  a  little  time  at  his  disposal  for 
making,  at  least,  a  cursory  inspection  of 
the  car.  If  the  motor  does  not  stop  prompt- 
ly when  the  spark  is  thrown  off,  the  engine 
cooling  and  lubrication  systems  may  well 
be  examined.  Among  the  matters  which 
may  warrant  the  operator's  attention  are 
the  following:  The  motor  may  be  cranked 
over  to  see  that  it  turns  with  perfect  free- 
dom, so  far  as  friction  is  concerned,  but 
shows  the  usual  degree  of  compression  in 
each  cylinder.  If  there  is  friction,  faulty 
lubrication  is  doubtless  the  cause ;  if  lack  of 
compression,  the  valve  action  should  be 
closely  scrutinized.  With  the  gasoline  shut 
off,  the  engine  may  be  turned  over  to  see 
that  the  vibrator  buzzes  properly  when  each 
cylinder  comes  to  the  firing  point  It  is  well 
to  try  each  wire  which  connects  to  the 
timer,  in  order  to  see  that  it  is  not  wholly 
or  partly  broken  off  through  repeated  bend- 
ing. One  can  usually  tell  whether  a  spark 
plug  is  broken  by  slightly  twisting  the  ter- 


minal portion,  which  should  be  found  firm 
in  the  metal  portion  of  the  plug. 

DRIPPING   GASOLINE   AND   WATER. 

It  is  well  to  take  a  careful  look  under  the 
car  to  see  that  there  is  no  dripping  of  gaso- 
line or  water.  If  the  carburetor  drips  when 
it  has  not  recently  been  primed  there  is  a 
presumption  that  the  float  or  its  attachments 
are  in  trouble.  The  draw  off  plug  at  the 
bottom  of  the  carburetor  float  chamber 
should  be  seen  to  be  tight  Many  a  car  has 
been  stalled  upon  the  road  on  account  of  a 
total  loss  of  fuel  through  the  accidental 
opening  of  this  tap.  No  dripping  of  gaso- 
line, from  any  part  of  the  piping  or  else- 
where, should  be  tolerated  for  a  moment, 
on  account  of  the  fire  hazard  involved.  If 
any  unusual  escape  of  water  from  the  radia- 
tor, its  draw-off  cock,  the  pump  or  piping 
is  detected,  an  investigation  should  follow. 
A  slight  water  leak  may  be  borne  with  until 
a  more  convenient  opportunity  presents  for 
stopping  it  Many  an  overheated  engine  has 
resulted  from  the  accidental  opening  of  the 
water  draw-off.  The  oil  plugs  in  the  bot- 
tom of  the  crank  and  gear  case  should  be 
proven  to  be  tight,  as  serious  damage  may 
result  from  the  escape  of  the  lubricant  in- 
cident upon  the  loss  of  the  plugs. 

All  screw  grease  cups,  which  are  not  oper- 
able from  the  seat,  should  be  screwed  down 
a  little  when  a  stop  affords  one  the  oppor- 
tunity. One  may  well  examine  the  chains, 
to  make  sure  that  they  are  correct  in  point 
of  tightness  and  that  the  fastenings  of  the 
master  links  are  secure.  A  little  grease 
supplied  to  the  chains  conduces  to  their 
smoothness  of  operation  and  long  life.  It  is 
of  the  greatest  importance  to  examine  the 
tires  as  to  their  proper  degree  of  inflation 
and  to  scrutinize  the  treads  for  any  sharp 
objects  which  might  later  cause  a  puncture. 
No  one  who  has  the  safety  of  his  passen- 
gers and  himself  at  heart  will  fail  to  give 
the  steering  gear  at  least  a  cursory  exam- 
ination when  a  stop  is  made,  and  if  there 
are  any  nuts  in  any  part  of  the  car  which,  in 
the  past,  have  shown  an  evil  tendency  to 
back  off,  one  may  well  apply  the  wrench  to 
them. 

TESTING    FOR    FREEDOM    OF    MOTION. 

If  the  car  is  stopped  on  nearly  level 
ground  it  is  no  harm  to  push  it  backward 
and  forward  a  few  feet  by  hand,  in  order 
to  make  sure  that  it  moves  with  its  custom- 
ary freedom.  This  is  a  very  simple  and  easy 
test  to  make  and  not  seldom  proves  worth 
while.  It  is  surprising  how  often,  even  at 
this  late  date,  motor  car  drivers  run  out  of 
gasoline  through  sheer  carelessness.  Espe- 
cially when  touring  through  an  unfamiliar 
territory  there  is  no  harm  in  taking  on  gaso- 
line at  stops  where  it  is  known  that  it  is 
obtainable,  even  though  only  a  few  gallons 
is  required  to  fill  the  tank.  It  may  be  fur- 
ther than  one  expects  to  the  next  fuel  supply 
station,  and  it  is  always  desirable  to  keep 
as  full  a  tank  as  possible  in  case  of  need. 
It  will,  furthermore,  never  be  amiss  to  look 
to  the  condition  of  the  water  supply  when 
the  car  is  stopped,  as  by  so  doing  a  special 
stoppage  for  water  may  be  obviated. 
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Three  Years  With  Several 
Machines. 

By  E.  Paul  du  Pont. 
I  have  been  using  automobiles  since  Au- 
gust, 1903,  when  I  started  with  a  little 
buckboard.  I  may  say  that  I  got  more  en- 
joyment out  of  it  than  from  any  machine 
I  have  owned  since,  but  I  suppose  this 
was  only  due  to  the  novelty.  I  used  the 
buckboard  until  the  following  spring,  when 
my  brother  and  I  (we  owned  the  machine 
together)  decided  it  was  too  small.  As  for 
its  operation,  I  can  sum  up  all  my  troubles 
under  one  or  two  heads :  First,  we  had  con- 
siderable diflSculty  with  compression.  .  The 
valves  would  develop  leaks,  and  so  would 
the  cylinder  head.  We  repeatedly  found 
broken  piston  rings,  the  renewal  of  which 
usually  made  the  engine  run  like  new.  The 
exhaust  valve  broke  from  its  stem  once  or 
twice,  which,  as  may  be  well  imagined, 
caused  much  annoyance.  I  have  noticed 
that  light,  high  speed  engines,  and  especial- 
ly air  cooled  ones,  require  considerable  "gas 
engine  knowledge"  to  operate,  and  seem  to 
be  easily  put  out  of  order,  although  the 
trouble  is  often  of  small  moment  and  is 
remedied  by  a  little  "tinkering." 

FAULTY  OILING  ARRANGEMENT. 

Another  source  of  annoyance  was  the 
lubrication.  The  engine  *had  a  glass  oil  cup 
with  a  hand  valve  to  let  the  oil  run  in. 
This  oil  cup  held  enough  to  lubricate  the 
engine  twice.  Whenever  the  engine  need- 
ed oil  it  was  necessary  to  stop,  because  the 
compression  in  the  crank  case  would  throw 
the  oil  out  of  the  top.  After  supplying 
the  oil  it  was  necessary  to  wait  for  the  en- 
gine to  cool,  as  the  danger  of  pre-ignition 
prevented  immediate  starting,  even  with  the 
compression  relieved.  On  the  whole,  I  may 
say  that  the  buckboard  is  a  very  satisfac- 
tory machine  for  light  work. 

Our  second  machine  was  a  small  detach- 
able tonneau  car,  with  a  double  opposed  10 
horse  power  engine  under  the  body.  This 
machine  received  vary  hard  usage  while  we 
had  it,  but  did  excellent  work.  It  had  a 
two  speed  planetary  transmission  with 
bronze  pinions.  I  noticed  that  these 
seemed  to  wear  excessively;  in  fact,  when 
the  oil  was  drained  off  it  reminded  one  of 
bronze  paint,  so  much  brass  was  in  it.  In 
one  year  the  entire  set  had  to  be  replaced 
twice,  at  a  cost  of  $1$,  exclusive  of  work 
which  I  did  myself.  The  pins  in  the  dif- 
ferential would  sometimes  drop  out,  and,  as 
the  brake  worked  on  the  differential,  this 
put  one  in  a  dangerous  position.  To  ob- 
viate this  danger  we  fitted  hub  brakes,  as 
the  machine  was  used  in  very  hilly  country. 
The  differential  once  broke  and  allowed  the 
bevel  gears  to  jump  out  of  mesh,  with  the 
result  that  the  teeth  were  ripped  off.  This 
and  the  transmission  were  the  only  weak 


points  in  the  car;  the  engine  was  excellent 
and  never  needed  fixing  of  any  kind.  The 
carburetor  and  sparking  device,  however, 
were  very  crude.  The  contact  wore  out 
periodically,  while  the  coil  needed  adjusting 
two  or  three  times  a  week.  Wires  were  all 
the  time  working  loose  and  causing  miss- 
ing. The  carburetor  needed  adjustment 
very  often  and  was  very  sensitive.  Every 
time  any  of  these  things  needed  attention 
it  was  necessary  to  ask  all  the  passengers 
to  get  out,  then  take  out  the  mats  and  car- 
pets, and  remove  scat  cushion  and  floor 
boards. 

INACCESSIBILITY. 

This  soon  disgusted  us  with  having  the 
engine  under  the  body,  and  so  the  follow- 
ing year  we  purchased  a  second  hand  air 
cooled  car.  It  had  a  four  cylinder  10 
horse  power  engine  with  two  speeds.  The 
transmission  gave  no  trouble  at  all,  aside 
from  the  wearing  but  of  the  friction  sur- 
faces. The  engine  did  not  cool  as  well  as 
we  expected,  and  used  oil  excessively.  The 
exhaust  valves  needed  grinding  once  a 
month,  and  the  batteries  did  not  last  near- 
ly as  long  as  on  our  two  cylinder  car. 
During  August  we   ran  the  car   in   New 
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Faulty  Roller  Bearings. 

Jersey  in  the  neighborhood  of  Asbury  Park 
and  had  a  very  successful  month  with  it 
I  suppose  we  averaged  30  miles  a  day,  with 
no  trouble  worth  mentioning.  Once  we 
were  puzzled  by  a  missing  which  we  final- 
ly located  in  a  broken  commutator  spring. 
I  suppose  good  luck  should  not  be  bragged 
about,  or  it  will  change.  Ours  certainly 
did,  that  time,  anyhow. 

LUCK  CHANGES. 

We  were  accustomed  to  take  every  op- 
portunity to  tell  of  our  excellent  luck  dur- 
ing that  summer,  and  it  lasted  until  three 
days  before  we  left.  Then  the  driving 
chain  (which  is  very  long)  began  to  run 
badly  and  broke  several  times.  Expecting 
trouble  from  this  source,  I  purchased  a 
vise,  file,  hammer  and  punch,  which  I  added 
to  my  repair  kit  for  the  return  trip.  When 
the  day  for  going  home  arrived  we  started 
at  half  past  seven,  with  a  run  of  115  miles 
to  make.  Our  destination  was  Wilmington, 
Del,  which  we  hoped  to  make  that  day. 
We  had  gone  only  7  miles  when  we  dis- 
covered that  the  transmission  was  getting 
hot.  We  spent  about  an  hour  taking  it 
apart  and  oiling  the  bands,  which  had 
started  to  grip  the  drums.  We  made  a 
fresh  start  as  soon  as  the  gear  was  put  to- 
gether, and  this  time  got  only  2  or  3  miles, 
when  we  were  stopped  by  a  broken 
sprocket.  This  looked  pretty  hopeless,  but 
something  had  to  be  done.     After  consid- 


ering the  best  course  we  telephoned  to  Phil- 
adelphia and  ordered  a  sprocket  and  then 
set  to  work  to  take  the  rig  apart 

Here  we  encountered  more  trouble  to  tht 
minute  than  I  had  ever  seen  before.  The 
key  was  twisted  and  the  wheels  would  Dct 
come  off.  Bolts  were  entered  crooked  acd 
plates  were  bent  We  worked  all  that  day 
and  half  the  next  before  we  could  stan 
again.  At  last  we  did  start,  however,  and 
made  60  miles  in  excellent  time.  We  were 
saying  we  might  get  home  before  dinner 
if  that  kept  up,  but  no!  We  soon  lost  dl 
hope. 

DEFECT   IN   ROLLER   BEARINa 

We  were  on  a  level  stretch  of  open  road 
with  a  grass  field  on  one  side  and  a  ditch 
between  it  and  the  road.  We  were  going 
at  top  speed,  when  there  was  a  cr2ish,  th« 
machine  swerved  and  landed  in  the  ditch, 
throwing  one  passenger  nearly  20  feet 
One  front  wheel  had  left  the  axle  and 
caused  the  smash-up.  No  one  was  hurt 
Right  here  I  want  to  warn  any  one  who 
may  have  roller  bearings  of  similar  con- 
struction, against  a  like  mishap.  The 
sketch  shows  a  section  through  the  hub, 
and  it  will  be  noticed  that  the  nut  is  smaT 
enough  for  the  wheel  to  slip  over.  Some 
grit  caused  the  rollers  to  break  and  there 
was  nothing  to  hold  the  wheel  on.  All 
such  axles  are  now  made  with  large  nuts, 
and  the  nuts  can  be  obtained  from  the  fac- 
tory at  a  small  cost  Large  washers  pa: 
under  the  old  nuts  will  also  make  then 
safe. 

EXTRAORDINARY    MISHAP. 

To  return  to  my  narrative,  we  put  the 
car  in  storage  and  went  home  by  train. 
The  car  was  fixed  up  and  brought  home 
by  a  repair  man  whom  we  sent  after  it 
After  this  we  were  very  successful  with 
our  car  until  last  Christmas.  Then  a  most 
extraordinary  mishap  occurred — one  of  the 
cylinders  cracking  off  around  the  flange- 
It  was  at  night  and  far  from  home,  and  I 
had  to  either  fix  it  or  stay  there.  So  I 
set  to  work.  I  removed  the  connecting  rod 
and  piston,  closed  the  inlet  pipe  with  waste, 
and  the  opening  in  the  crank  case  'with  a 
cuff  bolted  under  the  flange,  in  order  to 
keep  the  oil  in.  Then  I  drove  home  and 
had  the  trouble  repaired. 

A  little  later  another  cylinder  blew  off. 
The  bonnet  was  raised  and  I  was  cranking 
when  it  broke,  and  it  flew  off  with  force 
enough  to  break  it  when  it  struck  the 
ground. 

That  was  enough  of  this  car  for  us,  and 
it  was  sold.  A  new  one  has  just  been  pur- 
chased. It  certainly  seems  discouraging  to 
have  cars  last  only  one  year,  and  it  is  to 
be  hoped  that  future  improvement  will  be 
towards  sturdiness  and  reliability,  and  not 
towards  lightness.  How  the  new  car  will 
do  remains,  to  be  seen.  My  e3q)erience  has 
taught  me  one  thing,  however,  and  that  is 
that  there  is  some  truth  in  the  old  saying, 
"A  stitch  in  time  saves  nine."  Only  in  the 
case  of  an  automobile  the  saving  is  much 
greater  still. 
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Woods   Motor  Vehicle   Company's 
1906  Cars. 

The  Woods  Motor  Vehicle  Company,  of 
Chicago,  are  building  for  1906  eight  electric 
and  two  gasoline  models.  The  electric 
vehicles  include  most  of  the  well-known 
t>T)es  of  bodies — open,  closed  and  convert- 
ible. The  small  victoria,  which  is  finished 
in  the  natural  wood  and  metal,  will  serve 
to  illustrate  their  special  rear  spring  con- 
struction and  method  of  supporting  the 
motor.  In  Fig.  i  is  shown  a  view  of  this 
three-quarter  platform  arrangement  The 
upper  ends  of  the  three-quarter  elliptic 
springs  are  fastened  to  the  body  at  two 
points,  and  special  shackles,  as  shown,  are 
used  for  the  connection  of  the  cross  spring 
with  the  forward  ends  of  the  side  springs. 
This  construction  is  claimed  to  keep  the 
dead  rear  axle  parallel  with  the  front  axle, 
though  otherwise  allowing  it  free  motion. 
The  cross  frame  is  rigidly  fastened  to  the 
bottom  of  the  body  by  braces  at  its  middle. 
The  internal  expanding  brakes  for  each  rear 
wheel  arc  also  shown. 

In  Fig.  2  are  shown  the  electric  motor, 
brake  and  countershaft.  This  combination 
forms  a  single  unit  having  its  own  frame, 
and  is  bolted  to  the  under  side  of  the  body. 
The  wearing  parts  are  hardened,  and  the 
bearing  surfaces  ground.  The  jack  shaft, 
which  is  driven  by  herringbone  gearing, 
encased  and  running  in  oil,  is  made  of 
chrome-nickel  steel  and  runs  on  non-ad- 
justable ball  bearings;  it  is  fitted  with  uni- 
versal joints  at  each  side  of  its  centre  and 
next  the  outboard  bearings.  These  bearings 
are  pivoted,  as  illustrated,  and  are  free  to 
swing.  The  drive  is  by  side  chains,  and  an 
auxiliary  contracting  band  brake  acts  di- 
rcctjy  on  a  drum  fast  to  the  armature.  The 
advantages  claimed  are,  that  less  power 
is  required  to  drive,  as  the  front  and  rear 
axTe  remain  parallel,  the  herringbone  gears 
insure  quiet  running,  and  the  power  plant 
can  be  quickly  and  easily  removed. 

FOUR  CYLINDER  GASOLINE  CAIL 

The  touring  car  chassis,  which  can  be  fit- 
ted  with  either  a  detachable  limousine  or  a 
full  Pullman  body,  carries  a  four  cylinder 


Fig.  I.— The  Woods  Combination  Spring. 


Rutenber  engine,  5x5  inches,  rated  at  40 
horse  power.  A  Hill  precision  oiler  is 
mounted  directly  on  the  engine,  and  driven 
by  a  hardened  and  ground  eccentric  from 
the  crank  shaft.  As  usual  with  this  engine, 
splash  lubrication  is  employed.  The  water 
pump  consists  of  two  hardened  spiral  gears 
to  the  end  of  the  cam  shaft.  The  circula- 
tion is  from  the  top  down  one  side  of  the 
jacket  and  up  the  other.  The  ignition  is 
by  jump  spark  from  two  sets  of  6  volt 
storage  batteries,  each  with  a  capacity  of 
100  ampere-hours.  The  switch  and  quad- 
ruple vibrating  coil  are  located  on  the  curved 
metal  dash  and  connected  to  the  Lacoste 
timer  and  plugs  by  small  diameter  French 
cables.  The  carburetor  is  of  novel  design, 
and  was  illustrated  and  fully  described  in 
our  issue  of  February  7  last  Gasoline  is 
carried  under  the  front  seat  in  two  separate 
121.2  gallon  tanks,  wiiich  are  connected  by 
a  pipe  with  valve. 

The   general   arrangement  of  the  car  is 
shown  in  the  plan  Fig.  3.    The  frame  is  of 


the  usual  form  of  pressed  steel,  narrowed  at 
the  front,  and  the  engine  and  transmission 
are  supported  on  the  sub-frame  of  channel 
section.  A  full  universal  joint  of  the  com- 
pany's own  design  is  placed  between  the 
engine  and  the  transmission.  It  is  packed 
in  grease,  and  the  back  of  it  is  closed  by  a 
flat,  spring-pressed  leather  disc,  which  can 
be  quickly  removed  for  repacking.  The 
power  is  transmitted  through  the  ordinary 
three  speed  and  reverse  sliding  gear,  jack 
shaft  and  side  chains  to  the  solid  rear  axle. 
The  muffler,  which  conists  of  concentric 
tubes,  is  hung  transversely  from  the  rear 
of  the  sub-frame. 

CLUTCH. 

An  aluminum  leather-faced  cone  dutch  in 
the  flywheel  is  fitted  with  flat  springs  imder 
the  leather  to  insure  gradual  engagement. 
The  helical  clutch  spring  is  on  the  inside 


Fig.  2. — Woods  Llectric  Motor  and  Rear  Axle  Drive. 
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of  a  hollow  sleeve,  as  seen  in  Fig.  4,  which 
it  presses  inward  by  reacting  against  a  ball 
thrust  bearing  and  nut  on  the  end  of  the 
prolonged  engine  shaft.  This  sleeve  car- 
ries three  integral  arms,  which  are  con- 
nected to  and  pull  the  cone  by  three  con- 
necting bolts.     The  distance  between   this 


E 


Fig.  4. — Woods  Cone  Clutch. 

sleeve  and  the  cone,  and  consequently  the 
pressure  of  the  spring,  is  adjusted  by  three 
nuts,  A,  which  are  prevented  from  turning 
by  abutting  V  notched  springs.  These  nuts 
are  very  accessible  and  make  the  adjusting 
of  the  clutch  easy.  The  outside  sleeve  is 
slotted  at  B  to  receive  the  forked  arm  on 
the  cross  shaft,  operated  by  the  clutch 
pedal. 


Fig.  5.— Woods  Distance  Rod  and  Hub  Brake. 


CHANGE  GEAR. 

The  three  speed  and  reverse  sliding  gear 
transmission  rims  on  non-adjustable  ball 
bearings.  Chrome  nickel  steel  is  the  ma- 
terial used  for  the  gears  and  shafts.  The 
high  speed  is  direct  and  is  obtained  by  a 
positive  clutch,  with  the  lay  shaft  rotating 
idly.  The  shafts  are  arranged  side  by  side 
in  a  horizontally  divided  aluminum  case, 
with  supporting  arms  on  its  lower  side  so 
that  the  upper  half  can  be  removed,  leav- 
ing everything  in  position.  The  bevel  gear 
differential  and  the  centre  jack  shaft  ball 
bearings  are  on  the  inside  of  the  case.  The 
outer  ends  of  the  jack  shaft  are  also  carried 
in  non-adjustable  ball  bearings,  supported  in 
special  brackets  riveted  to  the  frame.  The 
reduced  end  of  the  squared  shaft  has  a  4^ 
inch  bearing  inside  a  bronze  bushing  in  the 
clutch  shaft,  which  is  supported  at  each  end 
of  this  space  by  a  ball  bearing.  The  shafts 
carry  integral  flanges  to  which  the  gears  are 
bolted.  The  speeds  are  controlled  by  the 
usual  side  lever,  which  operates  on  the 
progressive  system. 


AXLES   AND   BRAKES. 

Both  axles  are  steel  forgings  and  sappott 
the  wheels  on  non-adjustable  ball  bearings, 
which  are  protected  from  grit  and  dust  by 
rings  containing  felt  washers.  The  rear 
brakes  are  internal  expanding  bands  with 
fibre  facings  acting  against  drums  integral 
with  the  rear  sprockets.  The  bands  are 
pivoted  and  held  by  studs  from  the  banjo- 
shaped  manganese  bronze  radius  rods.  Fig 
5,  which  take  all  the  braking  strains.  The 
forward  ends  of  these  rods  are  ptvotally 
connected  to  the  jack  shaft  hanger.  These 
brakes  are  interconnected  with  the  dutch 
and  operated  by  the  usual  side  lever,  which 
acts  through  steel  cables  over  equalizing 
pulleys,  as  shown  in  the  plan.  An  internal 
expanding  transmission  brake,  operated  by 
a  foot  pedal,  is  located  on  the  jack  shaft 
It  not  only  disengages  the  clutch,  but  at  the 
same  time  throttles  the  engine.  The  con- 
nection can  be  adjusted  to  give  any  desired 
amount  of  throttling.  The  connection  be- 
tween the  brakes  and  clutch  can  also  be 
varied  by  means  of  a  tumbuckle. 


3. — Plan   of   Four   Cylinder  Woods   Chassis. 
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The  Miller  Motor. 

John  A.  Miller,  of  Miller  Brothers,  Tar- 
rytown,  N.  Y.,  who  has  experimented  in  the 
automobile  line  for  a  number  of  years  past, 
has  designed  and  about  completed  a  model 
of  a  four  cylinder  gasoline  motor  which 
embodies  a  number  of  novel  points.  The 
model  built  is  of  3^  inch  bore  by  4  inch 
stroke,  has  four  individual,  copper-jacket- 
ed cylinders  and  employs  high  compres- 
sion. The  inlet  and  exhaust  valves  are 
mechanically  operated  and  of  the  caged 
type,  so  that  the  valve  with  its  spring  and 
scat  can  be  removed  as  a  single  piece. 
The  cages  are  set  into  the  integral  cylin- 
der heads,  side  by  side,  and  are  held  in 
place  by  the  base  of  the  brackets  carrying 
the  valve  rock  levers,  which  arc  bolted  to 
the  cylinder  heads  directly  over  the  valve 
cages.  The  cylinder  castings  are  increased 
in  diameter  at  the  upper  end,  to  enable 
a  larger  diameter  valve  to  be  used.  The 
cylinders  are  machined  inside  and  out, 
which  makes  the  thickness  of  the  wall 
absolutely  uniform  and  insures  uniform 
expansion  due  to  heating.  The  cylinder 
heads  are  double,  providing  for  a  large 
body  of  water  around  the  valves.  This 
is  one  of  the  advantages  claimed  for  this 
particular  construction.  The  top  plate  of 
the  cylinder  head  and  a  flange  along  the 
length  of  the  cylinder  are  turned  down  in 
the  lathe  and  a  spun  cylindrical  copper 
shell,  with  a  single  corrugation,  is  then 
forced  over  the  cylinder.  Before  this  is 
done  the  opposing  contact  surfaces  on 
the  cylinder  flanges  and  the  copper  shell 
are  tinned.  Then  split  rings  of  cast  brass 
are  clamped  around  the  shell  over  the 
flanges,  and  the  whole  is  heated  to  a  tem- 
perature higher  than  the  melting  point  of 
tin,  and "  the  bolts  are  drawn  up  tight 
while  the  cylinder  is  hot,  with  the  result 
that  the  shell  is  practically  sweated  to  the 
cylinder.  When  the  cylinder  flanges  arc 
turned  down  the  valve  outlets  are  turned 
down  to  the  same  diameter;  they  are  then 
tapped  out  and  an  outside  nippl^  is  screwed 
in  each,  over  which  is  passed  a  brass 
washer,  the  inner  side  of  which  is  curved 
to  conform  to  the  circumference  of  the  cop- 
per jacket.  These  washers  are  then  forced 
against  the  copper  shell  by  steel  nuts 
screwed  over  the  nipples. 

The  crank  chamber  is  of  aluminum,  in 
two  halves,  joined  horizontally.  The  upper 
half  carries  all  five  of  the  crank  shaft 
bearings,  the  lower  half  serving  only  as  oil 
well  and  dust  protector.  The  upper  half 
is  cast  with  six  integral  supporting  arms 
and  also  carries  the  cam  shafts,  of  which 
there  are  two,  symmetrically  arranged  on 
opposite  sides  of  the  engine,  one  for  the  in- 
let and  the  other  for  the  exhaust  valves. 
The  cams  are  located  in  pockets,  the  inner 
half  of  which  is  formed  by  the  crank  cham- 
ber wall  and  the  other  half  of  which  is  bolt- 
ed to  the  crank  chamber,  while  the  top  is 
formed  by  the  cast  brass  push  rod  guides, 
which  are  held  in  place  by  four  cap  screws. 
The  parts  of  the  cam  shaft  between  cams 
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Vertical  Section  Theough  Miller  Motor. 

are  exposed.  This  arrangement  admits  of 
quick  removal  of  the  shaft  in  case  adjust- 
ments or  repairs  are  needed  by  the  cams. 
The  cam  shaft  is  of  peculiar  construction. 
The  cams  are  threaded  on,  the  threads  be- 
ing cut  right  and  left  handedly,  respective- 
ly. They  are  held  in  place  by  being 
screwed  up  against  a  flange  and  are  ad- 
justed in  the  first  place  by  being  faced  off 
until  they  assume  the  right  angular  posi- 
tion when  screwed  up  tight  against  the 
flange.  This  method  of  fastening  the  cams 
admits  of  adjusting  them  angularly  if  this 
should  ever  be  required,  but  it  necessitates 
making  the  shaft  in  two  halves,  which  are 
joined  together  (as  shown)  by  overlap- 
ping half -sections  and  screwing  a  coupling 
or    internally   threaded    sleeve    over   these 


sections.  The  cam  gears  are  enclosed  at 
the  forward  end  of  the  engine. 

An  interesting  feature  of  the  engine  is 
the  method  by  which  uniform  lubrication 
of  the  cylinder  is  insured.  Mr.  Miller  has 
had  some  experience  with  a  foreign  car  of 
well  known  make  that  has  the  cylinders 
supplied  with  lubricant  through  a  small 
tube  entering  them  on  one  side.  Upon  tak- 
ing this  engine  apart  it  was  found  that  the 
oil  had  effectively  reached  only  that  side 
of  the  cylinder  and  the  wear  was  much 
greater  on  the -opposite  side.  In  this  en- 
gine the  lubrication  is  entirely  by  splash. 
A  sort  of  trough-shaped  groove  is  cut 
around  the  inside  of  the  piston  not  far 
from  the  lower  end,  which  catches  much 
of  the  oil  that  is  thrown  up  by  the  splash 
in  the  crank  chamber,  and  this  groove  com- 
municates with  the  outer  surface  of  the 
piston  through  a  series  of  fine  holes  all 
around,  through  which  the  oil  collected  by 
the  groove  passes  to  the  surface  to  be 
lubricated. 

The  valves  are  operated  through  push 
rods  and  rock  levers,  as  shown.  The 
piston  is  fitted  with  three  packing  rings 
above  and  one  below  the  hollow  piston  pin. 
The  flywheel  is  bolted  to  an  integral  flange 
on  the  crank  shaft. 


To  Manufacture  the  Mason  Car. 

The  Mason  Motor  Car  Company,  Des 
Moines,  la.,  was  recently  incorporated  un- 
der Iowa  laws  with  a  capital  stock  of  $25,- 
000,  for  the  manufacture  of  automobiles. 
They  inform  us  that  they  propose  to  begin 
making  a  new  type  of  car  the  coming  sum- 
mer, and  expect  to  make  fifty  machines 
the  present  year.  It  will  be  called  the 
Mason  car  and  will  sell  for  $1,250. 

The  car  and  motor  were  both  designed 
by  F.  S.  Duesenberg,  of  Des  Moines,  the 
motor  being  a  5x5  double  cylinder  opposed 
type,  developing  from  20  to  24  horse  power. 
It  is  said  to  be  built  along  somewhat  new 
lines.  The  body  will  be  equipped  with  a 
detachable  tonneau,  and  will  have  a  seating 
capacity  of  five  persons. 

Edward  R.  Mason,  of  Des  Moines,  is  the 
president  of  the  new  company. 
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The  "Standard**  Clutch  and  Brake. 

The  Standard  Brake  Company,  of  loi 
West  Sixty-sixth  street,  New  York  city, 
have  engaged  in  the  manufacture  of  auto- 
mobile friction  clutches  and  brakes  of  a 
new  design,  which  is  patented  to  them.  The 
principle  involved  in  these  devices  is  a 
development  of  that  of  the  conical  clutch, 
but  the  active  friction  surfaces  are  entirely 
metallic,  parallel  with  the  shaft  centre  line, 
and  flooded  with  oil,  and  the  surfaces  are 
positively  separated  when  the  clutch  is 
thrown  out  or  the  brake  disengaged,  so 
that  no  dragging  can  occur.  Both  devices 
are  self-adjusting  for  wear,  the  same  as  the 
ordinary  leather  faced  cone  clutch,  and  are 
substantially  the  equal  of  the  latter  in  point 
of  simplicity  of  construction,'  there  being  no 
small  and  delicate  parts  employed  in  the 
operation  of  the  devices. 

A  sectional  view  of  the  clutch  is  shown 
in  Fig.  I.    The  flywheel  rim,  A,  is  cham- 
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"Standard"  Clutch. 

bered  out  cylindrically,  instead  of  conically 
as  for  the  cone  dutch,  to  receive  the  split 
phosphor  bronze  ring  B,  which  is  cut  with 
a  taper  of  8**  on  its  inner  surface,  and  has 
a  wedge-shaped  portion  cut  away  at  one 
point  of  the  circumference.  Within  this 
split  ring  B  is  the  aluminum  cone  C,  which 
is  similar  to  the  cone  of  the  ordinary  leather 
faced  clutch,  except  that  it  is  turned  to  a 
smaller  angle.  The  cone  C  is  bolted  to  the 
hub  D,  which  has  a  bearing  on  an  extension 
of  the  engine  shaft,  and  is  urged  in  the 
direction  of  the  flywheel  by  the  coiled  spring 
E,  the  reaction  of  which  is  taken  up  on  the 
thrust  bearing  F.  The  clutch  chamber  is 
closed  by  a  circular  aluminum  plate,  G,  with 
felt  packing  around  the  clutch  spring  hous- 
ing H,  so  that  it  forms  an  oil-tight  chamber, 
and  the  clutch  may  be  operated  in  oil. 


It  will  be  understood  that  when  the  clutch 
slips,  in  starting  the  car,  etc.,  the  motion  is 
between  the  interior  surface  of  the  flywheel 
and  the  bronze  split  ring  B,  the  latter  re- 
volving with  the  cone  C,  to  which  it  is  held 
by  three  retaining  bolts,  I,  one  at  either  side 
of  the  cut  in  the  ring  and  one  opposite  the 
cut  These  bolts  pass  through  oblong  slots 
in  the  ring,  and  the  two  slots  on  the  two 
sides  of  the  cut  are  inclined  at  the  same 
angle  as  the  edges  of  the  cut,  as  shown  in 
the  detail  view.  The  heads  of  the  retaining 
bolts  rest  in  countersinks  in  the  bronie  ring. 
The  bronze  ring  is  cut  with  oil  grooves  on 
its  outer  surface. 

When  the  clutch  is  disengaged  there  is  a 
layer  of  oil  on  each  of  the  friction  surfaces, 
and  owing  to  this  oil,  when  the  clutch  is  let 
in  again,  the  engagement  will  be  very  gradu- 
al. As  the  pressure  on  the  clutch  pedal  is 
gradually  released  and  the  pressure  on  the 
clutch  surface  consequently  increases,  the 
layer  of  oil  is  forced  out  between  the  fric- 
tion surfaces  into  the  oil  grooves  cut  in  the 
surface  of  the  rings.  By  varying  the  num- 
ber of  oil  grooves,  the  rate  of  action  of  the 
clutch  can  be  varied  at  will,  a  clutch  with 
many  oil  grooves  requiring  less  pressure 
to  force  out  the  layer  of  oil  from  between 
the  friction  surfaces,  and  thus  taking  hold 
more  quickly.  The  expanding  action  is  im- 
parted to  the  bronze  ring,  not  by  the  wedge 
shaped  piece  J  riveted  to  the  cone,  but  by 
the  cone  C  itself. 

A  special  feature  of  this  clutch  is  that  it 
is  self-centring  and  is  disengaged  abso- 
lutely positively.  The  bronze  ring  is  turned 
to  an  internal  diameter  slightly  smaller  than 
the  external  diameter  of  the  cone,  hence  it 
always  tends  to  bind  upon  the  latter,  and 
the  retaining  bolts  I  insure  that  the  expand- 
ing ring  always  remains  in  contact  with  the 
cone  all  around  its  circumference.  Conse- 
quently, when  the  cone  is  drawn  out  by 
means  of  the  clutch  pedal,  the  ring  being 
prevented  from  lateral  motion  by  the  end 
walls  of  the  clutch  chamber,  it  is  contracted 
and  yet  kept  eccentric  with  the  fljrwheel, 
thus  insuring  a  clearance  all  arotmd  and  pre- 
venting dragging. 

When  the  clutch  is  new  the  inner  edge  of 
the  cone  in  the  position  of  engagement  is 
about  five-eighth  inch  from  the  bottom  of 
the  clutch  chamber,  and  the  clutch  is  self- 
adjusting  for  wear  until  the  cone  touches 
the  bottom  of  the  clutch  chamber.  This 
lateral  distance  of  five-eighth  inch  corre- 
sponds to  about  three-thirty-second  inch 
wear  all  around  the  clutch  ring,  which  al- 
lowance appears  to  be  ample  considering 
that  the  clutch  works  in  oil. 

The  brake  operates  on  the  same  principle 
as  the  clutch,  but  the  actuating  mechanism 
is  diflferept.  In  the  cut  the  brake  drum  A 
is  shown  bolted  to  the  hub  of  the  road 
wheel,  and  contains  the  split  bronze  ring  D, 
carried  on  the  cone  C,  which  is  provided 
with  a  long  hub  extending  inward  from  the 
wheel,  and  having  the  arm  N  secured  to  its 
end.  The  end  of  arm  N  can  be  connected 
to  some  stationary  part  of  the  frame  or  axle, 
which   connection   must,   however,   be   very 


substantial,  as  it  must  support  the  reaction 
of  the  brake.  In  the  cut  it  is  shown  con- 
nected by  a  stud  bolt  R  to  a  bracket  D 
depending  from  the  axle  casing.  In  this 
manner  the  cone  C  and  ring  D  arc  held 
from  rotation.  In  order  to  expand  the  ring 
D  the  cone  C  must  be  forced  into  it,  and 
this  is  accomplished  by  means  of  a  pin  £ 
screwed  and  riveted  into  the  hub  of  cone  Q 
and  extending  through  a  helical  slot  in  the 
sleeve  J,  between  the  hub  of  the  cone  C  and 
the  axle  tube  H.  That  portion  of  the  pin 
which  is  within  the  slot  in  the  sleeve  is 
surrounded  by  a  hardened  steel  roller  0, 
so  there  is  only  rolling  motion  on  the  edge 
of  the  slot,  and  consequently  little  wear. 
The  sleeve  J  is  mounted  between  two 
thrust  collars  GG  on  the  axle  sleeve,  and 
is  provided  with  a  lever  arm  K,  which  is 
connected  by  a  suitable  linkage  with  the 
brake  actuating  hand  lever.  It  will  be 
readily  understood  that  as  the  lever  K  is 
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"Standard"  Brake.' 
turned  around  its  axis,  owing  to  the  helical 
groove  in  the  sleeve  J,  the  cone  C  is  forced 
into  the  ring  D  and  expands  it  against  the 
drum  A. 

The  advantages  claimed  for  the  brake 
are  the  same  as  those  claimed  for  the 
clutch.  Owing  to  the  film  of  oil,  the  brake 
does  not  bring  the  wheels  to  a  sudden 
stop.  When  the  brake  is  disengaged  there 
is  a  clearance  all  around  the  circumference 
between  the  ring  and  the  drum.  The 
brake  is  equally  effective  for  either  direc- 
tion of  motion,  and  is  self  adjusting  for 
wear,  except  that  the  lever  arm  K  must 
be  set  back  on  the  sleeve  J,  which  can  be 
readily  accomplished  by  means  of  special 
provisions  made  for  the  purpose.  The  mo- 
tion of  the  lever  K  in  applying  the  brake 
is    equal    to    one-eighth   revolution. 


The  "Rich-Spark"  Plug. 

he  Richardson  Engineering  Company, 
Hartford,  Conn.,  have  brought  out  a 
mica-insulated  spark  plug,  for  which 
claimed  all  the  advantages  of  the  so- 
ld soot-proof  plugs  in  combination  with 
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The  "Rich-Spark"  Plug. 

t  facility  of  cleaning.  It  comprises  a 
1  central  terminal  wrapped  with  sheet 
L  insulation  and  passed  through  the 
aded,  brass  outer  shell,  into  which  it 
lamped  by  means  of  an  integral  head 
a  nut  pressing  against  insulating  wash- 
d£  mica  discs.  The  head  of  the  central 
linal  itself  forms  one  of  the  spark 
ts,  the  other  being  formed  by  a  wire 
into  the  outer  shell.  Pressure  inside 
cylinder  does  not  tend  to  loosen  the 
Lation.  The  plug  is  chambered  on  the 
le,  yet  the  insulation  extends  out  from 
shell  far  enough  to  allow  of  easy 
ling:.     No  packing  is  used  in  the  plug. 


le  J.-G.  High  Speed  Trembler. 

le  drawing  herewith  shows  the  trem- 
used  on  the  Guenet  spark  coils,  han- 

by   Herz  &  Co.,  187  Lafayette  street, 

York.  There  are  two  metallic  spring 
es,  an  iron  blade  (or  armature)  A  car- 
5  one  of  the  contact  points  and  a  steel 
ig  E  carrying  the  other  point  The 
ig  K  has  one  end  rigidly  supported  on 
rminal  block,  and  the  vibrations  of  its 
r   free  end  are  limited  by  the  adjust- 

stop  screw  F,  against  which  it  is 
m,  when  at  rest,  by  the  pressure  of  the 
t  A,  derived  from  the  coiled  spring  C, 
tension  of  which  can  be  adjusted  by 
is  of  the  screw  D.  When  the  pri- 
r  circuit  of  the  coil  is  completed  and 
core  is  thereby  mag^netized  it  attracts 
armature  A,  which  is  followed  for  a 
1  distance  by  the  spring  blade  £,  then 
ts  away  from  the  latter,  thereby  break- 
the  circuit  The  speed  of  the  vibrator 
be  adjusted  by  means  of  the  screw  F 

the  current  consumption  of  the  coil 
means  of  the  screw  D.  Ordinarily 
V  F  is  adjusted  until  there  remains  a 
!    of    .016  inch  between  the  armature 


J.-G.  Vibrator. 

the  end  of  the  core.  If  thus  adjust- 
vhen  the  armature  A  is  pressed  down 
the  finger  the  spring  E  will  drop 
it  clears  the  point  of  the  screw  F  by 
to  .005  inch.'  Spring  C  is  adjusted 
the  armature  A  will  support  a  weight 
160  grains  at  its  end. 


Acetyvone  Oenerator. 

A  new  generator  for  automobile  search- 
lights has  just  been  put  on  the  market  by 
the  Acetyvone  Company,  38  Park  Row, 
New  York.  Although  this  generator  uses 
calcium  carbide,  it  is  entirely  different 
from  those  previously  in  use.  The  material 
used  is  a  patent  composition  of  calcium 
carbide  and  foreign  matter,  which  forms  a 
homogeneous  mass  and  is  moulded  into 
sticks  approximately  15^  inches  in  diameter 
by  4  inches  long.  The  special  feature 
claimed  for  this  composition  is  that  only 
the  definite  surface  which  is  automatically 
placed  in  contact  with  the  water  generates 
acetylene  gas,  and  that  the .  generation  is 
gradual  and  in  direct  proportion  to  the 
consumption;  and  that  the  generation 
ceases  upon  raising  the  sticks  from  the 
surface  of  the  water.  This  is  of  great  ad- 
vantage, as  it  does  away  with  the  difficul- 
ties of  overproduction  of  gas,  and  conse- 
quent excess  pressure  experienced  with 
many  generators. 

In  Fig.  I  is  shown  a  sectional  view  of 
the  generator.  It  consists  of  an  outside 
casing  R,  which  is  fitted  upon  the  sides 
and  at  the  bottom  with  suitable  baffle  plates 
to  prevent  undue  motion  of  the  water, 
which  is  placed  in  it  to  a  level  slightly 
above  the  lowest  baffle  plate.  Lowered  in- 
side of  this  is  a  bell  H,  which  is  open  at 
the  bottom,  and  contains  within  it  two 
tubes  T,  the  whole  being  clamped  at  the 
top  by  pivoted  thumb  screws,  so  that  it  can 
be  quickly  removed.  Fig.  2  shows  the  parts 
removed,  and  two  tubes  joined  together 
at  their  lower  end,  in  which  are  placed 
four  of  the  prepared  sticks  of  acetyvone, 
are  pushed  up  inside  of  the  tubes  T;  the 
ends  of  the  sticks,  by  gravity,  rest  on  small 
gratings  in  such  a  position  that  they  are 
submerged  for  a  small  fraction  of  their 
length  in  the  water.  As  they  are  decom- 
posed the  sticks  settle  down  by  gravity,  and 
the  residue  falls  to  the  bottom  of  the  tank. 
This  residue  is  of  such  a  nature  (owing 
to  the  foreign  matter  introduced)  that  it 
does  not  adhere  to  the  metal,  thus  making 
it  very  easy  to  clean  the  generator;  and 
it  is  further  claimed,  that  it  also  overcomes, 
to  a  great  extent,  the  objectionable  odor. 

Referring  again  to  Fig.  i,  at  the  upper 
end  is  shown  a  lever  L,  which,  in  the  posi- 
tion shown,  allows  the  inner  tubes  A  with 
their  contained  sticks  to  be  in  contact  with 
the  water,  but  when  swung  into  a  horizon- 
tal position  it  automatically  closes  the  valve 
leading  to  the  burners,  and  at  the  same  time 
raises  the  tubes  and  sticks  out  of  contact 
with  the  water,  and  furthermoi'e,  the  caps 
at  the  lower  ends  of  the  tubes  A  are  brought 
into  tight  contact  with  the  lower  ends  of 
the  tubes  T  with  a  rubber  gasket  between 
so  that  the  sticks  are  absolutely  protected 
from  the  water  and  no  further  generation 
of  gas  is  possible.  One  movement  of  the 
lever  L,  which  lowers  the  sticks  into  the 
water,  at  the  same  time  opens  the  gas  valve 
leading  to  the  burners. 

The  claims  made  for  this  apparatus  are, 
that  it  is  easily  taken  care  of  and  cleaned, 


E     P 

Fig.  I. — ^Acetyvone  Generator. 

is  odorless  and  economical — there  being  no 
waste  of  the  sticks  when  only  partially 
used — and  that  one  charge  will  give  6  hours' 
light  for  two  ordinary  burners,  either  con- 
tinuously or  intermittently. 


Alloy  Steel  Balls. 

The  Standard  Roller  Bearing  Company 
are  placing  upon  the  market  special  steel 
balls,  known  as  the  "Standard  alloy"  grade, 
which  are  made  of  alloy  steel,  and  claimed 
to  be  much  stronger  and  more  durable 
than  any  that  have  previously  been  made. 
These  balls  are  guaranteed  true  both  in 
diameter  and  sphericity  to  .0001  inch,  and 
are  claimed  to  have  a  harder  surface  than 
it  is  possible  to  secure  with  ordinary 
steel.  When  broken  the  fracture  shows  a 
soft  velvet  grain,  very  much  finer  than  in 


Fig.  2. — Parts  or  Generator 
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regular  crucible  steel  balls.  The  manu- 
facturers state  that  a  >^  inch  ball  of  ordi- 
nary steel  will  crush  under  a  pressure  of 
about  25,000  pounds,  while  "Standard  alloy 
steel  balls"  require  45,000  to  50,000  pounds. 
Five-eighth  inch  balls  usually  crush  at 
about  39,000;  "Standard  alloy"  at  65,000  to 
70,000  pounds.  Three-quarter  inch  halls 
crush  at  about  56,000  pounds,  "Standard 
alloy"  at  95,000  to  100,000  pounds. 


The  Harroun  Spring  Bumper. 

R.  W.  Harroun  of  1329  Michigan  avenue, 
Chicago,  111.,  is  marketing  a  spring  buffer 
for  automobiles,  as  shown  in  the  accom- 
panying illustration.     The  bumper  proper 
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Harroun  Spring  Bumper. 

is  made  oi  1%  inch  Shelby  steel  tubing, 
of  3-16  inch  wall  thickness.  It  is  attached 
to  the  frame,  its  two  arms  extending  back 
through  I  bolts  and  brackets  secured  to  the 
forward  end  of  the  frame  side  members. 
The  arms  are  a  free  fit  in  the  bohs  and 
brackets,  and  are  surrounded  by  coiled 
springs,  which,  when  the  bumper  strikes 
an  obstruction,  compress  and  absorb  the 
shock.  The  maker  states  that  the  device 
can  be  attached  to  any  existing  machine, 
and  claims  that  it  sets  off  the  front  of  a 
car  and  improves  its  appearance. 


The  Fedders  Square  Tube  Radiator. 

The  Fedders  Manufacturing  Company, 
of  1752  Genesee  street,  Buffalo,  N.  Y., 
manufacture  a  cellular  type  of  radiator 
composed  of  square  tubes,  for  which 
are  cladmed  large  cooling  surface  in 
proportion  to  weight,  long  path  for 
the  water  to  travel,  and  other  advan- 
tages. The  square  tubes  used  in  the  con- 
'struction  are  of  copper  and  have  very  thin 
walls,  and  their  ends  are  expanded  so  that 
when  the  ends  of  adjacent  tubes  are  sweat- 
ed together  there  remains  a  water  space 
at  the  middle  of  the  tube  length.  The  ar- 
rangement of  the  tubes  is  such  that  the 
stream  of  water  passing  into  the  space  be- 
tween two  tubes  always  strikes  the  middle 
of  the   upper   surface  of  the   tube   imme- 


diately below.  This  causes  the  stream  of 
water  to  divide  laterally,  and  it  passes  down 
through  the  spaces  on  either  side  until  it 
has  completed  its  course  through  the  cooler. 
The  spaces  between  the  tubes  are  claimed 
to  be  large  enough  to  avoid  all  danger  of 
clogging,  which  has  been  one  of  the  seri- 
ous objections  to  the  ordinary  cellular 
coolers.  As  an  additional  precaution 
against  trouble  from  this  source,  the  water, 
which  enters  from  the  top  of  the  radiator, 
is  twice  strained  through  brass  strainer 
cloth  before  entering  the  cellular  portion 
of  the  cooler.  The  jacket  or  outer  casing 
of  this  radiator  is  made  of  polished  brass. 

It  is  claimed  that  leaks  in  the  radiator 
may  be  easily  repaired  by  any  tinner,  by 
removing  the  damaged  tube  and  inserting  a 
new  one.  In  case  of  damage  sustained  on 
the  road,  it  is  only  necessary  to  plug  the 
damaged  tubes  and  they  may  be  repaired 
at  leisure  later.  The  cellular  portion  of  this 
radiator  is  tested  at  25  pounds  and  the  com- 
plete radiator  at  15  pounds. 


Improved  Bow  Rest. 

One  of  the  new  styles  of  automobile  bow 
rests  manufactured  by  the  Walter  J.  Har- 
per Company,  229  Mulberry  street,  New- 
ark, N.  J.,  is  herewith  illustrated.  It  is  a 
brass  polished  fixture,  on  which  the  bows 
of  the  automobile  top  rest  when  lowered, 
and  is  to  be  attached  to  a  round  iron  pro- 
jecting from  the  body.  By  means  of  the 
set  screw  it  can  be  adjusted  to  any  angle. 
It  is  made  with  a  loop,  through  which  a 
strap  may  be  run  in  order  to  bind  the  top 


Harper  Bow  Rest. 

down  and  prevent  it  from  "jumping"  when 
the  car  is  run  over  rough  roads. 

The  principal  advantage  is  the  length  of 
the  bearing  (3^  inches),  which  greatly 
lessens  the  danger  of  breaking  or  bending 
the  bows  when  the  top  is  lowered. 

This  company  manufacture  twelve  styles 
of  bow  rests,  also  curtain  rollers  and  many 
other  kinds  of  automobile  fixtures. 
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Sketch  of  Fedders  Radiator. 


The  Oartland  Locking  Device. 

F.  X.  Gartland,  of  20  Rittenhouse  street, 
Philadelphia,  has  invented  a  locking  device 
intended  as  a  substitute  for  split  pins,  check 
nuts,  etc.  It  is  here  shown  as  applied  to 
a  roller  chain.  The  pin  of  the  chain  is 
made  in  three  parts,  as  shown.  The  middle 
part  is  cut  with  a  depression  on  one  side, 
in  which  a  flat  spring  with  a  nose  is  lo- 
cated, the  spring  being  riveted  to  the  part 
at  one  end.  Both  of  the  outer  members  of 
the  pin  are  cut  with  a  notch  or  depression 
on  their  flat  surface,  opposite  the  nose  of 
the  spring  when  the  three  parts  are  in 
their    proper    relative    position.    The    two 
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Gartland  Locking  Device. 

outer  parts  are  formed  with  flanges  00 
their  ends,  which  flanges  are  so  beveled 
toward  their  ends  that  the  two  outer  parts 
laid  together,  with  their  flanges,  can  be 
passed  through  the  holes  in  the  chain  linlo. 
After  being  placed  in  their  proper  positioD 
longitudinally  they  are  forced  apart  and 
the  middle  part  is  pushed  between  them, 
the  spring  being  pressed  into  its  slot  for 
the  purpose.  When  the  middle  part  comes 
into  position  the  nose  of  the  spring  en- 
gages into  the  groove  on  the  flat  surface 
of  the  outer  part  of  the  pin  and  locks  the 
whole  pin. 


Testing  Varnish. 

At  the  last  meeting  of  the  Royal  Scot- 
tish Society  of  Arts  in  Edinburgh  a 
communication  by  Professor  Baily  and 
Dr.  A.  P.  Laurie  on  a  method  of  testing 
varnishes  was  read.  The  object  of  the 
method  is  to  reduce  to  a  deflnite  stand- 
ard the  qualities  of  hardness  and  tough- 
ness. Professor  Baily  and  Dr.  Laurie 
have  devised  an  apparatus  which  attains 
this  object.  The  apparatus  consists  of  a 
blunt  steel  point  ground  to  a  certain 
radius,  upon  which  pressures  can  be  put 
by  means  of  a  spiral  spring.  The  var- 
nish to  be  tested  is  painted  on  glass,  and 
allowed  to  dry.  The  steel  point  is  drawn 
along  the  glass,  and  the  pressure  in- 
creased until  it  scratches  the  varnish.  As 
the  pressure  is  known,  there  is  thus 
available  a  measure  of  the  toughness  and 
hardness.  It  is  claimed  that  the  appa- 
ratus, by  providing  a  definite  standard, 
will  be  of  value  to  manufacturers. 


The  Automobile  in  Buenos  Ayres. 

The  Electromobile  Company,  of  Buenos 
Ayres,  on  tApril  i  last  placed  in  sennce 
fifty  electric  victorias  and  landaulettts 
built  on  the  Krieger  system  and  fitted 
with  taxameters.  These  vehicles  are  in- 
tended for  public  hire.  On  this  occasion 
the  City  Council  of  Buenos  Ayres  passed 
a  very  stringent  ordinance  concerning  au- 
tomobile drivers.  It  is  not  deemed  suffi- 
cient to  require  them  to  pass  an  examina- 
tion in  the  operation  of  all  kinds  of  vehi- 
cles and  furnish  a  certificate  of  character; 
they  must  also  submit  to  body  measure- 
ments by  the  police,  finger  impressions,  etc 
These  regulations  are  being  severely  criti- 
cised and  for  the  present  generally  ig- 
nored. The  Automobile  Qub  of  Argen- 
tina during  the  Easter  holidays  arranged  a 
competitive  run  from  Buenos  Ayres  to  Ro- 
sario-Cordoba. 


ring  Wheel  Trials  in  Europe. 

THE    PRAOEAU    SPRING    WHEEL. 

len  the  tire  and  speedometer  trials 
being  carried  out  by  the  British  Auto- 
e  Club  there  was  submitted  for  a 
mile  official  trial  a  set  of  spring 
s  of  a  new  pattern.  The  ordinary 
of  artillery  spokes  are  let  into  the 
n  the  regular  manner,  but  extend  to- 
thc  rim  for  only  half  their  length, 
e  the  chamfering  of  each  spoke  ends 
1  collar  is  shrunk  onto  the  wood,  in 
ime  way  that  an  iron  tire  is  shrunk 
the  felloe  of  a  wheel.  Anchored  to 
eel  collars  are  most  substantial  spiral 
s,  of  a  length  sufficient  to  extend 
the  collars  to  almost  the  extreme 
ery  of  the  rim.  The  material  in 
contact  with  the  ground  is  a  strip 
id  rubber;  canvas  of  about  half  the 
ess  of  the  rubber  is  vulcanized 
>,  and  within  this  canvas  is  a  steel 
lat  in  section,  following,  of  course, 
irve  of  the  rubber  tire.  Equidistant 
the  inside  face  of  the  steel  rim 
plates  are  fixed,  of  the  same  diam- 
is  the  spiral  springs,  these  plates 
ig  the  anchorage  for  the  springs, 
•ubber  tire,  canvas,  steel  rim  and 
>  float  within  a  steel  felloe,  this  lat- 
ing  the  portion  in  the  illustration 
h  which  the  twelve  large  half  roimd 
tads  pass.  The  inner  face  of  the  fel- 
/ard  the  hub  has  twelve  circular  steel 
;  screwed  to  it,  the  spiral  springs 
jsly  mentioned  being  contained 
the  casings  extending  nearly 
h  the  felloe.  The  action,  in  theory, 
;)le  enough,  and  the  wheel  doubtless 
i  all  right  as  a  model  and  upon  the 
experimental  wheel,  which,  it  was 
tood,  had  been  running  upon  the 
3f   a  very  light  car  of  small  horse 

ractice  matters  turned  out  quite  dif- 
jT,  and  the  wheels  were  proved  to 
uitable  for  pleasure  cars.  The  car 
ch  the  four  wheels  were  fitted  for 
Bcial  trial  was  a  24  horse  power 
nd,  as  can  be  seen  from  the  illus- 
,  they  were  more  suitable  for  a  5  ton 
The  inventor  had  apparently  quite 
►ked  the  enormous  twisting  strains 
ch  the  driving  wheels  of  a  car  are 
It  can  be  appreciated  that  as  the 
revolves  the  whole  of  the  felloe  will 
stantly  on  the  move  backward  and 
d,  as  if  it  were  a  circular  see-saw, 
ition  to  the  vertical  movement  im- 
by  the  springs  in  the  casings.  On 
•y  first  day  the  live  axle  of  the  car 
listed  right  off.  A  new  axle  was 
t    from  London  to  the  place  where 

had  broken  down  and  was  refitted. 
Line  thing  happened  a  second  time 
•  -wheels  were  then  withdrawn  from 
als*     The  axle  breakages  were   not 

any  fault  on  the  part  of  the  Fiat 
,  but  were  entirely  due  to  the  ex- 
nary  strains  set  up  by  the  wheels. 


which  no  car  could 
possibly  be  expected 
to  withstand. 

FRENC  H    ELA  STIC 
WHEEL  CONTEST. 

A  contest  for  spring 
wheels  or  elastic 
wheels  was  held  by 
the  French  journal. 
L'Auto,  from  April 
18  to  26,  inclusive, 
over  a  circular  route 
from  Paris  to  Nice 
and  back.  Entries 
were  divided  into  two 
classes,  the  first  class 
being  for  wheels  with 
elastic  tires  other 
than  pneumatic,  but 
otherwise  rigid;  and 
the  second  class,  for 
wheels    having    some 

elastic  medium  incorporated  between  the 
hub  and  the  felloe.  Of  ten  starters 
only  six  completed  the  first  stage,  and 
only  four  the  first  half  of  the  contest, 
at  Nice,  where  a  day  of  rest  was  en- 
joyed and  the  tires  were  exhibited  to  the 
public.  The  distance  from  Paris  to  Nice 
is  1,076  kilometers  (675  miles),  and  was 
covered  by  the  car  fitted  with  Garchey 
spring  wheels  at  an  average  speed  of  24 
m.  p.  h. ;  by  the  car  with  Edmund  Levy 
wheels  at  the  average  speed  of  18  m.  p.  h. ; 
by  the  car  fitted  with  Soleil  wheels  at  an 
average  speed  of  15.7  m.  p.  h.,  and  also 
by  the  car  fitted  with  Ducasble  tires,  for 
which  the  speed  was  not  determined.  The 
Renault  car  to  which  the  Soleil  wheels 
were  fitted  is  shown  herewith  as  it  re- 
turned to  Paris.  The  Halle  wheels, 
which  were  submitted  to  an  official  trial 
«nder  the  auspices  of  the  A.  C  G.  B. 
and  I.  some  months  ago,  partook  in  this 
contest  fitted  to  a  Gobron  car,  driven  by 
Rigolly,   but   were    forced    to   abandon    at 


Pradeau  Spring  Wheel. 

Nice,  owing  to  want  of  a  reserve  part,  it 
was  stated. 

Only  two  of  the  cars  carrying  sets  of 
competing  wheels  returned  to  Paris  on 
April  26,  those  fitted  with  Soleil  and  Levy 
wheels  respectively.  For  the  full  distance 
of  1,350  miles  the  Levy  car  took  72  hours 
13  minutes,  and  the  Soleil  car  91  hours  51 
minutes,  making  the  Levy  the  winner. 

In  the  Soleil  wheel  the  elastic  medium 
is  located  between  the  two  concentric  steel 
hubs,  of  which  the  inner  one  contains  the 
axle  bearing  and  the  outer  one  receives  the 
spokes.  The  elastic  medium  consists  of 
rubber  washers,  which  fill  the  free  space 
/  between  the  hubs  and  are  held  by  two 
metal  rings,  connected  by  studs,  which  pass 
through  the  holes  in  the  rubber  washers. 
In  this  manner  the  inner  hub  is  supported 
on  an  elastic  mass,  which  transmits  its 
pressure  and  torsion  to  the  outer  hub. 
Special  means  are  provided  for  effectively 
ventilating  the  interior  of  the  hub  to  pre- 
vent heating  of  the  rubber  washers. 


Renault  Car  with  Soleil  Elastic  Wheel. 
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Buying  a  Motor  Car— Another  Ex- 
perience. 

Editor  Horseless  Age  : 

The  following  narrative  is  interesting,  be- 
cause it  brings  out  vividly  a  certain  phase 
of  the  freak  conditions  that  are  still  some- 
what too  prevalent  in  connection  with  the 
automobile  business.  Why  false  notions  of 
economy  and  business  judgment  should  be 
permitted  to  override  common  sense  in  buy- 
ing a  motor  car  is  one  of  the  puzzles  that 
dealers  and  manufacturers  are  frequently 
confronted  with,  and  it  is  a  problem  that 
apparently  cannot  be  either  satisfactorily 
solved  or  overcome. 

Except  in  the  omission  of  names,  this 
story  is  a  faithful  narration  of  facts,  and 
it  serves  to  illustrate  the  extent  to  which 
otherwise  intelligent  men  will  go  in  the 
direction  of  deviating  from  all  recognized 
rules  of  business  when  it  comes  to  buying 
an  automobile. 

A  well-known  citizen  who  has  been  on 
the  lookout  for  a  light  car  for  his  private 
use  enlisted  the  assistance  of  a  friend,  who 
is  in  the  business,  to  help  him  find  what  was 
wanted.  A  few  days  ago  an  opportunity 
presented  itself  to  secure  a  bargain  in  a 
second-hand  car,  as  good  as  new.  Of  course 
that  was  apparently  just  what  the  well- 
known  citizen  wanted.  The  prospective 
purchaser  and  his  friend,  who  was  supposed 
to  act  as  expert  counsellor,  put  their  heads 
together  and  figured,  but  did  not  consult  the 
local  agent  of  the  manufacturer  of  the  car, 
from  whom  it  had  originally  been  bought. 

In  due  time  they  came  to  a  decision,  and 
made  an  offer  which  was  accepted.  The 
monfey  was  paid,  the  friend  got  a  fee,  no 
doubt,  for  his  good  services,  and  the  well- 
known  citizen  became  the  owner  of  a  car, 
of  standard  make,  but  about  which  he  knew 
practically  nothing.  However,  he  had  the 
satisfaction  of  having  closed  the  deal  with- 
out danger  of  b^ing  misled  by  an  interested 
agent  who  was  in  a  position  to  give  valu- 
able counsel  and  instruction,  which  would 
have  saved  the  purchaser  considerable 
money,  as  the  sequel  will  show. 

The  next  scene  in  this  farce  opened  with 
a  personal  call  by  the  well-known  citizen 
at  the  office  of  the  manufacturer's  agent  for  , 
the  purpose  of  securing  his  services  in  put- 
ting the  car  in  good  running  order.  The 
new  owner  had  used  it  satisfactorily  for  a 
few  hours  and  had  succeeded  in  driving  the 
car  several  miles  into  the  country,  where  it 
had  unaccountably  stopped  and  refused  to 
go  again.  Under  the  circumstances  there 
was  nothing  particularly  strange  in  the  fact 
that  the  new  owner  of  the  car  was  unable 
to  locate  or  remedy  the  trouble;  nor  could 
he  give  an  intelligible  account  of  the  situa- 
tion. The  essence  of  his  report  was  that 
the  car  had  stopped  and  he  could  not  start 


it  again.  Incidentally  he  remarked  that, 
although  he  is  a  big  man  in  excellent  physi- 
cal condition,  he  had  exhausted  himself 
cranking  the  engine  and  turning  it  over  the 
compression,  with  no  signs  of  an  explosion. 
He  had,  he  said,  tried  every  expedient  that 
suggested  itself,  to  adjust  the  mechanism  of 
the  carburetor  and  sparker,  where  he 
thought  the  difficulty  seemed  to  lie.  Finally 
he  made  his  way  home  as  best  he  could, 
without  the  machine,  and  after  arranging 
with  a  local  garage  to  bring  in  the  car,  went 
to  the  manufacturer's  agent  with  a  request 
to  have  the  car  overhauled  and  put  in 
proper  working  condition. 

All  this  had  occurred  in  the  evening,  and 
sometime  between  midnight  and  two  o'clock 
in  the  morning  the  same  night  a  sleepy 
chauffeur  from  the  garage  had  gone  to  the 
scene  of  the  accident,  hitched  a  towline  to 
the  disabled  car,  and  started  into  the  city. 
Nobody  knows  precisely  what  happened, 
but  according  to  the  story  told  in  court 
later  by  the  chauffeur,  the  pesky  car,  instead 
of  following  along  docilely,  took  advantage 
of  a  bad  place  in  the  road  to  veer  around 
and  run  into  a  post  or  tree  and  twisted  the 
front  axle,  besides  otherwise  damaging  the 
car. 

When  the  manufacturer's  agent  presented 
an  order  for  the  car  at  the  garage,  its  sur- 
render was  refused  imtil  the  charge  for 
towing  it  into  the  city  was  paid.  The  own- 
er objected,  as  he  believed  he  had  a  larger 
counterclaim  for  damages,  in  which  he  was 
subsequently  sustained  by  the  court. 

After  much  delay,  annoyance  and  ex- 
pense the  complications  were  adjusted,  the 
car  was  turned  over  to  the  manufacturer's 
agent,  and  it  was  found  that  besides  the 
injuries  sustained  by  the  car  while  it  was 
in  charge  of  the  chauffeur  who  towed  it  in 
from  the  country,  the  contact  points  on  the 
sparker  had  become  oxidized  from  long  use 
and  needed  cleaning. 

The  moral  of  this  story  is  obvious,  but 
there  is  no  reason  to  'believe  that  the  ex- 
perience of  this  particular  purchaser,  or  of 
a  multitude  of  others,  will  have  any  effect 
in  inducing  "penny  wise  and  pound  foolish" 
buyers  of  automobiles  to  seek  reliable  in- 
formation from  reliable  sources,  instead  of 
being  guided  by  the  opinions  and  judgment 
of  self-styled  experts  whose  practical  ex- 
perience, often,  is  chiefly  of  value  only  so 
far  as  it  emphasizes  the  old  adage  "A  little 
knowledge  is  a  dangerous  thing." 

S.  E. 


Unjust  Treatment  by  Mf.  Vernon 
Police  Alleged. 

Editor  Horseless  Age: 

I  desire  to  call  your  attention  and  the 
attention  of  your  readers  to  an  act  of  in- 
justice on  the  part  of  the  police  of  the  city 
of  Mt.  Vernon.  On  Sunday,  April  22,  I 
entered  the  city  of  Mt.  Vernon,  having 
been  warned  by  several  motorists  that  the 
police  were  exceedingly  strict.  I  turned 
into  Prospect  street,  and,  noticing  crowds 
along  the  sidewalk  and  many  people  stand- 


ing in  the  roadway,  operated  my  motor  car, 
a  30-35  horse  power  Rainier,  as  slowly  u 
it  could  possibly  go.  The  street  being  on 
a  slight  down  grade,  from  time  to  time  I 
disconnected  the  engine  from  the  gear  and 
used  the  emergency  brake,  which  was  hali- 
«et  almost  all  the  time.  The  car  vas 
practically  descending  the  grade  on  its  ovm 
momentum  and  going  so  slowly  that  m) 
chauffeur  stated  that  the  car  was  moving 
away  below  the  limit  and  feared  lest  I 
should  stall  the  engine. 

At  the  end  of  the  street  I  was  stopped 
by  a  police  officer,  who  informed  me  that  I 
was  under  arrest,  as  I  had  traversed  the 
secretly  marked  one-sixth  of  a  mile  (880 
feet)  at  a  speed  of  forty-seven  seconds,  as 
indicated  by  his  stop-watch,  and  that  I 
should  have  taken  fifty-eight  seconds  to 
make  this  distance,  under  the  State  law  of 
10  miles  an  hour.  Under  the  observaocf 
and  testimony  of  four  people  in  my  car 
and  my  own  experience  as  a  motorist  oi 
over  a  year,  my  car  was  moving  at  about 
the  rate  of  7  miles  an  hour.  Unfortu- 
nately, my  car  was  not  equipped  with  a 
speedometer,  but  such  an  instrument 
would  have  been  of  no  avail  as  proof,  be- 
cause a  friend's  car  just  ahead  of  mine. 
equipped  with  a  Jones  speedometer,  was 
also  held  up  on  the  assertion  of  the  same 
police  officer  that  it  had  traveled  the  one- 
sixth  of  a  mile  in  forty-eight  seconds,  al- 
though the  speedometer  recorded  the  rate 
of  only  75^  miles  per  hour. 

The  point  I  desire  to  call  your  attention 
to  and  the  attention  of  your  readers  is 
that,  proceeding  with  the  utmost  care  and 
caution  through  the  town  of  Mt  Vemoo 
at  an  undoubted  speed  of  not  more  than  7 
miles  an  hour,  I  was  placed  absolutely  at 
the  mercy  of  a  police  officer  with  a  stop- 
watch, which  he  may  or  may  not  have  op- 
erated properly;  and,  notwithstanding  the 
caution,  care  and  slow  speed  with  which  I 
was  proceeding,  I  was  subjected  to  arrest 
the  word  of  this  police  officer  was  taken 
against  the  testimony  of  all  four  witnesses 
in  my  car,  and  I  was  later  fined  $20  on  his 
single  statement  It  can  readily  be  seen 
that  imder  such  weight  of  evidence  the 
motorist  is  absolutely  at  the  mercy  of  the 
village  constable  and  has  no  protcctioa 

I  hold  that  under  the  laws  of  the  State 
of  New  York  and  under  the  laws  of  the 
United  States  I  am  entitled  to  traverse  the 
public  highway  in  a  four  wheeled  vehicle 
at  a  reasonable  and  proper  speed,  having 
due  care  and  caution  for  the  safety  of 
pedestrians  and  other  vehicles  on  the  road 
I  was  operating  my  motor  at  as  slow  a 
speed  as  was  possible  without  stalling  the 
engine,  and  in  such  case  the  attitude  and 
action  of  the  police  in  the  town  of  Mt 
Vernon  was  not  only  unreasonable  but  op- 
pressive. I  had  never  been  arrested  \jt- 
fore,  nor  even  warned  for  exceeding  the 
speed  limit,  and  have  always  severely  cen- 
sured those  motor  car  drivers  who  hare 
operated  at  an  unreasonable  and  excessive 
speed,  and  in  this  case  I  suffered  from  the 
wrongdoing  of  other  people. 
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Is  there  any  association  or  automobile 
club  that  is  taking  up  this  question  of  police 
oppression?  The  attitude  taken  by  local 
town  authorities  has  become  a  menace  to 
the  reasonable  and  prudent  automobilist. 
The  sufferers  in  such  case  are  generally 
the  reasonable  operators  of  motor  cars,  and 
in  but  few  instanecs  are  flagrant  violators 
of  speed  limits  caught  and  punished  as  they 
deserve. 

The  sooner  the  manufacturers,  the  deal- 
ers and  the  purchasers  of  motor  cars  link 
themselves  together  in  an  association  to 
prevent  imjust  treatment  by  legislatures 
and  the  resulting  oppression  by  local  offi- 
cials the  better  for  the  industry  and  en- 
joyment of  motoring.  A  Motor  Car 
Speed  Political  League,  if  properly  organ- 
ized and  administered,  would  undoubtedly 
have  a  happy  effect  upon  ignorant  and 
prejudiced  legislators  and  town  authorities. 
I  trust  you  may  be  able  to  furnish  me  with 
the  names  of  any  associations  interested  in 
this  point,  as  a  determined  effort  to  exact 
strict  justice  for  the  motorist  as  well  as 
for  the  police  and  town  authorities  will 
have  a  healthful  and  restraining  influence 
upon  the  sport 

Geo.  Austin  Morrison,  Jr. 

(We  know  of  no  organization  which  can 
be  appealed  to  except  it  be  the  A  C.  A. — 
Ed.] 


Solid  Tires. 

Editor  Horseless  Age: 

The  writer  in  the  issue  of  May  9  signing 
himself  "Investigator"  is  going  through  the 
same  experience  I  had  three  seasons  ago, 
when  I  solved  th*e  problem  by  placing  solid 
tires  on  the  rear  wheels  only  and  increasing 
their  size  at  the  same  time  from  28x3  to 
30x3 V2,  making  an  easier  riding  wheel.  Be- 
ing quite  skeptical,  the  manufacturer  gave 
me  thirty  or  more  days'  trial.  These  tires 
I  am  still  using. 

I  would  state  here  that  I  am  in  no  way 
connected  with  the  manufacturers,  or  the 
sale  of  their  products,  and  have  even  re- 
fused to  write  a  teltimonial  for  them. 

During  the  winter  of  1903-4,  I  think,  a 
series  of  discussions  appeared  in  one  of  the 
automobile  journals  between  a  Mr.  Swine- 
hart  and  a  writer  signing  himself  "C  E. 
D./'  and  while,  as  is  usual  in  such  discus- 
sions, no  conclusion  was  reached,  it  seemed 
to  me  that  the  arguments  of  **C.  E.  D." 
against  solid  tires  were  far  from  convinc- 
ing, his  experience  having  been,  he  admitted, 
with  a  different  form  of  solid  tire  than 
those  having  concave  sides,  which  Mr. 
Swinehart  was  championing. 

I  have  observed  that  the  opinions  of  most 
automobile  trade  men  are  that  any  given 
device  is  good  if  it  happens  to  be  on  some 
well  known  make  of  car.  They  argue  that 
if  it  were  not  good  it  would  not  be  there, 
and  if  it  is  not  there  it  is  not  good.  There- 
fore, they  reason,  as  all  standard  makes  of 
autos  have  pneumatic  tires,  the  solid  ones 
are  not  good.  One  has  only  to  watch  the 
annual  changes  in  autos  to  see  how  fal- 
lacious such  reasoning  is. 


There  are  many  different  ways  of  driv- 
ing an  automobile.  If  "Investigator"  is 
sportively  inclined  and  wishes  always  to  go 
at  a  mile  a  minute  rate,  or  as  fast  as  his 
engine  will  drive  him,  irrespective  of  the 
condition  of  the  road,  I  should  advise  him 
to  keep  away  from  solid  tires.  But  if  he 
be  content  to  keep  within  the  legal  speed 
limits,  and  regulate  his  speed  to  the  condi- 
tion of  the  road  he  is  traveling,  he  will  not 
find  solid  tires  objectionable  but  very  satis- 
factory, and  will  enjoy  his  car  fully  without 
anxiety  and  apprehension  of  ptmcture  or 
blowouts. 

I  make  runs  of  75  to  80  miles  in  five 
hours'  running  time,  thus  averaging  15  to 
16  miles  per  hour.  As  this  speed  must  be 
reduced  in  going  through  villages  my  rate 
in  the  open  country  is  somewhat  greater. 
On  a  good  road  I  have  gone  5  miles  in  ten 
minutes,  or  at  the  rate  of  30  miles  per 
hour,  and  that  without  the  slightest  un- 
pleasant jolting  of  the  car. 

As  it  is  the  rear  tires  that  give  the  most 
trouble,  it  might  be  well  for  "Investigator" 
to  equip  his  car  with  solid  tires  on  the  rear 
wheels  only  at  first.  I  have  never  had 
trouble  with  front  tires,  and  as  the  engine 
in  my  car  is  located  in  front  under  the 
hood  pneumat;ic  tires  seem  best  on  the 
front  wheels. 

After  thoroughly  tightening  all  nuts  and 
putting  on  jam  nuts,  I  have  had  no  diffi- 
culty with  any  parts  jarring  loose. 

There  are  several  kinds  of  solid  tires, 
but  those  with  concave  sides  are  most  re- 
silient My  car  is  of  the  vintage  of  1903, 
and  if  this  machine  of  the  cold  rolled  steel 
period  will  stand  the  strain  surely  there 
can  be  no  doubt  about  the  1906  product,  if 
sanely  used.  Mechanical  Engineer, 


The  "Kiclcer*'  Discussion. 

Editor  Horseless  Age: 

I  wish  to  fire  a  shot  in  this  interesting 
"Kicker"  conflict,  and  will  first  direct  my 
blunderbuss  to  the  arch  inspiritor  himself; 
but  lest  my  aim  should  chance  to  be  good, 
I  will  take  the  precaution  of  offering  my 
hearty  salute  to  this  "foeman  worthy  of  my 
steel,"  for,  indeed,  I  am  interested,  gratified 
and  instructed  by  the  controversy  brought 
about  and  nurtured  by  Mr.  "Kicker,"  and 
now  also  by  his  friendly  advocate,  Mr.  Pem- 
broke ;  and  I  feel  like  thanking  these  gentle- 
men, and  all  concerned,  on  both  sides,  for 
the  entertainment  and  information  I  have 
received  in  this  battle  of  opinions. 

I  like  a  fight;  I  like  a  cause.  I,  too,  have 
opinions  and  tastes;  I,  too.  have  had  ex- 
perience and  sweated  by  the  roadside,  as  did 
"Kicker's"  lieutenant,  but  I  like  it ;  I  like  to 
be  accomplishing  something;  bettering  the 
condition  of  a  good  thing;  and  I  don't  fancy 
that  the  climax  of  all  that  is  desirable  is  to 
"whizz"  over  the  roads  on  an  eight-day 
clock.  Nevertheless,  I  want  to  be  able  to 
"whizz"  if  I  so  desire,  or  creep,  or  wallow, 
or  climb,  to  feel  that  my  resources  are  not 
limited  to  a  shop-ratioed  winch  on  the 
"tumbling  rod."     But  enough!     My  object 


is  not  to  belittle;  I  would  rather  praise. 
The  explosion  motor  vehicle  is  a  great  thing, 
and  bespeaks  great  credit  to  those  who  have 
conceived  and  persistently  clung  to  it,  de- 
veloped it,  made  it  what  it  is — the  most 
popular  road  machine  in  the  world. 

But  I  am  jealous  in  behalf  of  the  steamer, 
for  what  would  it  not  have  been  ere  this 
had  it  had  a  similar  enthusiastic  interest, 
fostering  care  and  solicitude?  True,  a  great 
many  steamers  were  made  in  the  begirming 
of  this  later  auto  era,  but,  strange  to  say, 
the  bulk  of  them  were  little  better  than  mor- 
bid jokes  on  their  race,  and,  besides  loosen- 
ing up  some  capital,  did  little  else  than  to 
create  a  few  hearts  like  "Kicker's."  A  maze 
of  every  known  trinket  and  device,  woven 
into  an  inextricable  mass,  moistened  and  set 
on  a  bonfire — a  perdition  in  summer  and  a 
wreck  in  winter !  Think  of  building  a  one- 
seated  vehicle,  with  a  6  horse  power  duplex 
engine  as  light  and  perfect  as  skill  and 
thought  can  create,  and  combining  it  with 
a  thing  like  a  soap  kettle,  called  a  "boiler," 
weighing  200  poimds,  carrying  50  poimds  of 
water  and  having  but  15  square  feet  of 
heating  surface,  12  of  which  are  in  a  bunch 
of  puny  little  water  coils,  set  in  a  way  to 
hint  at  circulation!  This  is  one  thing,  but, 
alas !  not  all,  that  makes  us  sad,  and  makes 
"Kickers."  Surely  the  steam  auto's  worst 
enemy  is  the  steam  auto  maker. 

But  I  digress.  I  was  going  to  combat 
"Kicker,"  and,  verily,  I  believe  I  have  boost- 
ed Ijis  cause.  What  I  intended  to  say  was 
this:  In  regard  to  his  observations  about 
the  utilization  and  waste  of  heat,  as  in  the 
explosion  piston  method  and  the  water 
vaporizing  one,  as  in  a  steamer,  he  has  hit 
upon  the  vital  point  to  which  all  steam  de- 
signers should  look  for  results,  for  the  sin 
of  steamers  is  waste  of  heat,  and  their 
salvation  its  more  complete  utilization.  A 
steam  engine  can  be  run  on  what  a  gas  en- 
gine throws  away.  Water  will*  respond  to 
a  degree  of  heat  not  noticeable  to  air,  and 
the  power  derived  from  explosion  is  due  to 
the  sudden  expansion  of  air.  This  is  the 
basis  of  our  confidence  in  steam  engines,  the 
machines  which  employ  fire  and  water  to 
give  them  life. 

All  motors  depend  on  expansion  and  con- 
traction in  some  form,  and  there  is  no  ex- 
panding meditmi  so  cheap  and  efficient  as 
water.  Air  will  not  compare  with  it;  in 
fact,  air  is  about  the  most  reluctant  of  all 
common  mediums,  so  much  so,  that  it  is 
considered  the  best  non-conductor  of  heat 
for  practical  purposes.  Note  the  quantity 
of  air  passing  through  an  auto's  cooler  to 
take  up  the  heat  contained  in  such  a  com- 
paratively small  quantity  of  water,  a  thin 
layer  of  which,  encasing  the  cylinders,  is 
sufficient  to  effectually  prevent  overheating. 
So  is  It  not  reasonable  to  expect  the  best 
results  from  the  method  which  employs  the 
best  means? 

I  take  issue  with  our  explosion  cham- 
pions in  the  matter  of  multiplicity  of  parts 
in  a  good  rational  steamer,  as,  for  instance, 
a  certain  renowned  make  which  is  in  its 
vitals  a  barren  wilderness  compared  with 
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the  jungle-like  interior  of  an  ordinary  four, 
cylinder  explosion  car. 

As  to  wear  and  tear,  there  is  no  machine 
that  has  stood  so  much  abuse  as  the  steam 
engine,  and  that  has  such  a  long  record  of 
durability. 

Let  us  not  despise  the  steamer,  for  to  do 
so  is  foolish;  it  is  holding  its  own  in  the 
conflict — another  improvement  or  two  and 
it  will  be  in  the  lead. 

Maurice  R.  Williams. 

[We  cannot  entirely  agree  with  some  of 
our  correspondent's  reasoning.  As  to  the 
relative  cheapness  of  the  two  expanding 
mediums,  as  he  calls  them,  air  and  water,  we 
don't  think  there  is  much  choice  between 
them.  The  heat  conducting  power  of  the 
medium  does  not  seem  to  be  a  factor  of 
much  importance  in  the  process  of  power 
generation.  What  counts  is  rather  the  pro- 
portion of  energy  that  can  be  obtained  from 
the  medium  to  that  which  must  be  put  in. — 
Ed.] 


Charming  the  New  Jersey  Farmers. 

Editor  Horseless  Age: 

Ex-Governor  Voorhees,  of  New  Jersey, 
and  Frank  Bergen,  Jr.,  an  undergraduate 
of  Pingry,  who  has  been  running  automo- 
biles for  half  his  lifetime,  made  a  trip 
through  Union,  Somerset,  Hunterdon  and 
Morris  counties  last  week.  Their  route 
lay  entirely  across  the  territory  inhabited 
by  Senator  Frelinghuysen's  constituents. 
The  ex-Governor,  popular  and  famous,  for 
his  good  humor  and  good  nature,  is  com- 
monly called  "Uncle"  by  his  intimate  jun- 
iors— a  title  that  goes  only  to  the  beloved  of 
statesmen.  A  bright,  alert  boy  proudly 
running  an  automobile  needs  no  descrip- 
tion. 

When  the  tourists  met  a  farmer  on  the 
road  in  the  backwoods  region  they  would 
beam  ppon  him  graciously  and  stop  the  auto, 
and  the  engine,  too,  if  the  farmer's  horses 
were  nervous.  This  pleased  the  country- 
men immensely.  Sometimes  they  would 
urge  their  horses  to  smell  of  the  auto, 
which  they  think  is  a  cure  for  auto-fright, 
and  in  every  case  they  thanked  the  ex- 
Governor  and  his  chauffeur  for  their  con- 
siderate kindness.  Several  farmers  said, 
"If  all  owners  of  devil  wagons  were  as 
obliging  as  you  are  we  would  not  kick  at 
all." 

While  stopping  for  a  day  or  two  at  the 
ex -Governor's  country  seat  near  High 
Bridge  in  Hunterdon  County  the  neighbor- 
ing farmers  were  taken  out  for  short  trips, 
and  were  highly  pleased.  Two  of  them, 
bearded  like  the  late  Horace  Greeley,  rode 
with  the  ex-Governor  on  his  way  home  as 
far  as  Morristown,  shouting  gleefully  to 
their  friends  as  they  passed  by.  On  their 
return  it  is  said  that  they  pronounced  the 
automobile  a  godsend  to  the  country. 

AUTOPHILE. 


of  automobile  testing,  and  desire  to  call 
your  attention  to  some  work  which  is 
now  being  done  along  that  line.  I  am 
sending  the  following  in  the  hope  that  it 
may  be  of  interest  to  your  readers. 

A  senior  in  the  mechanical  engineering 
department  of  the  University  of  Pennsyl- 
vania is  carrying  out  a  complete  set  of 
tests  to  investigate  the  eflSciencies  of  the 
entire  mechanism  from  the  motor  shaft  to 
the  wheels.  The  conditions  under  which 
the  tests  are  being  made  are,  as  far  as  pos- 
sible, those  of  road  operation. 

These  tests  are  being  made  at  several 
different  loads  for  each  gear  ratio.  A  still 
more  interesting  feature  of  this  investiga- 
tion is  the  determination  and  location  of 
the  losses  at  each  point  in  the  car. 

Obviously  this  sort  of  test  is  of  the  great- 
est importance  to  the  motor  car  manufac- 
turer. In  fact  it  is  no  less  important  to 
him  than  the  careful  keeping  of  his  busi- 
ness accounts.  The  one  will  show  him 
any  improper  conditions  in  the  running  of 
his  business,  while  the  other  brings  to 
light  any  defects  in  the  desig^  of  his  car. 

R.  C. 


Automobile  Tests. 

Editor  Horseless  Age: 

In  the  current  number  of  The  Horse- 
less Age  I  note  comment  upon  the  need 


Reducing  the  Oear  of  Cars. 

Editor  Horseless  Age: 

In  continuation  of  my  note  re  valve  tim- 
ing, I  may  as  well  give  the  sequel.  The 
manufacturer  claimed  that  a  set  of  experi- 
mental cams  had  been  put  in  the  engine  by 
error,  and  paid  about  half  my  bill  for  hav- 
ing proper  ones  fitted  in  a  local  shop.  The 
5x5  opposed  engine  was  put  in  a  10  horse 
power  chassis  with  a  good  deal  of  diflSculty, 
as  the  chassis  frame  was  narrow  for  so 
large  an  engine.  It  was  necessary  to  put 
a  drop  in  the  middle  of  the  frame  and  the 
engine  on  the  left  side  had  to  be  placed 
over  it  A  new  Ball  transmission  was  put 
in  also,  and  the  sprocket  on  it  was  re- 
duced from  a  ten  tooth  to  a  nine.  This 
reduced  the  gearing  ratio  from  3.2  to  3.55 
to  I.  For  a  hilly  coimtry  like  this  a  low 
gearing  is  a  great  advantage.  I  should 
have  preferred  4  to  i,  but  could  not  manage 
'it.  The  wheel  base  was  lengthened  10 
inches  and  a  hood  put  in  front,  under 
which  were  put  the  water  and  gasoline 
tanks.  The  work  was  very  well  done  by  a 
local  firm  of  machinists  and  was  well  worth 
doing. 

The  car  goes  almost  anywhere  on  the 
high  gear,  the  low  only  being  used  to  start 
with  and  to  go  slow  over  a  very  bad  place. 
I  had  a  run  of  22  miles  out  and  back  the 
other  day.  There  is  a  rise  of  1,000  feet  in 
the  22  miles  and  the  road  is  built  on  the 
hillside,  with  many  curves  and  bad,  rough 
grades.  The  car  took  them  all  on  the  high. 
It  was  possible  to  start  at  the  foot  of  a 
hill  at  a  walking  pace  and  be  going  at  a 
20  mile  gait  before  reaching  the  top.  In 
fact,  the  driving  was  quite  a  new  experi- 
ence for  me.  I  would  not  want  more 
power  or  a  better  car. 

The  low  powered  cars  that  are  still  be- 
ing turned  out  would  be  immensely  im- 
proved by  a  lower  gearing  for  such  roads 


as  ours.  The  4  inch  cylinders  taken  oot 
of  my  car  are  now  mounted  in  a  runaboat 
of  about  1,300  pounds.  The  same  firm  of 
mechanics  fitted  this  with  a  reducing  gear 
of  about  5}4  to  I.  This  was  done  by  driv- 
ing to  a  fixed  jack  shaft,  on  which  were 
fitted,  bolted  together,  two  sprockets  d  un- 
equal size.  The  first  drive  was  to  the 
larger  one,  and  then  from  the  small  one 
to  the  rear  axle.  The  position  of  differen- 
tial and  sprocket  allowed  this  arrangement 
to  line  up.  With  some  cars  this  might 
perhaps  be  done  by  turning  the  differentia] 
round.  The  lower  gear  allows  the  en- 
gine to  run  much  faster  without  killing  a 
on  the  hills.  A  run  of  18  miles  over  a 
rough,  hilly  road  was  made  in  one  hour, 
and  the  low  gear  was  not  touched.  Of 
course,  more  cooling  surface  for  the  water 
is  needed.  In  this  run  the  engines,  with  a 
gearing  of  3.2  to  i,  would  have  been  drivcti 
in  the  low  a  dozen  times.  I  conunend  this 
plan  as  a  cheap  and  efficient  one  to  owners 
of  low  powered  cars.  W.  Deaxdsn. 


Ignition  Query. 

Editor  Horseless  Ace: 

I  have  a  two-cylinder  horizontal  auto- 
mobile, and  I  am  told  that  if  I  put  another 
spark  plug  in  each  engine  I  will  greatly 
improve  my  power.  It  could  be  easily  in- 
serted by  putting  it  through  the  cap  over 
the  exhaust  valve.  Would  it  be  necessary 
to  have  a  separate  vibrator?  Would  it 
cause  the  engine  to  heat  any  more?  My 
object  would  be  to  only  make  use  of  it  00 
hills,  as  I  have  ample  power  elsewhere. 

J.   A.   BOLARD. 

[We  cannot  see  how  an  additional  spark 
plug  could  possibly  add  to  the  power  of 
your  engine. — Ed.] 


Protest  Against  Treatment  of 
Motorists. 

Editor  Horseless  Age: 

The  New  York  Herald  of  May  8  pub- 
lished the  following  under  the  caption, 
"Time  to  Check  the  Craze  for  Speed": 

There  is  only  one  way  to  stop  it^-^  good  loog 
term  of  jail;  not  a  fine,  for  the  conricted  chxai- 
feur,  with  a  perpetual  revocation  of  his  liocssc 
and  a  good  round  money  penalty,  say  the  Taloc 
of  the  car,  for  the  owner. 

Then  it  will  be  safe  for  other  people  to  venture 
on  the  streets  and  roads. 

Do  we  scent  hysteria,  or  is  it  the  rt- 
vengeful  spirit  of  a  motorless  pen  driver 
that  underlies  the  above  lines? 

Who  would  advocate  mulcting  the  owner 
of  a  carriage  and  pair  of  horses  of  their 
value  in  money  because  the  coachman  was 
exceeding  the  speed  limit  for  a  short  dis- 
tance? Imagine  the  hue  and  cry  if  that 
coachman,  for  merely  driving  fast,  never 
having  caused  an  accident,  were  not  al- 
lowed to  drive  again  and  was  imprisooed 
for  a  long  time!  Think  of  the  injustice  to 
his  family — of  the  diflSculty  that  a  "jaii 
bird"  always  experiences  in  finding  ea- 
ployment 

Is  speeding  where  a  clear  space  presents 
itself  such  a  heinous  oflFence?  If  so,  why 
are   trolleys   permitted   to   rush   through  1 
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rlearcd  space  at  top  speed?  Rather  is  it 
:onsidered  desirable  for  the  common  peo- 
)]c  to  make  the  most  of  each  opportunity 
to  make  up  time  lost  in  going  slowly 
iirough  crowded  places.  Why  cannot  the 
»vcll-to-do  receive  the  same  concessions 
from  the  lawmakers  that  are  accorded  the 
ive<cnters? 

For  seven  years  I  have  been  an  enthusi- 
astic motorist  All  my  life  I  have  owned 
aluable  horses.  And  each  narrow  escape 
that  I  have  experienced  on  the  road  has 
oetn  due  to  parents  permitting  their  chil- 
dren to  use  the  driveway  as  a  playground, 
[0  ignorance  of  the  rules  of  the  road  on 
the  part  of  drivers  and  to  the  use  of  pow- 
erful searchlights  on  motor  cars. 

If  the  police  would  spend  less  time  look- 
ing at  their  watches  in  hope  of  catching 
the  owner  of  an  automobile  indulging  in 
tiarmless  pleasure  and  devote  their  energy 
to  stopping  the  using  of  public  highways 
for  day  nurseries ;  to  compelling  the  drivers 
of  horses,  also  chauffeurs,  to  keep  well  to 
the  right  of  the  road  at  all  times  save 
when  passing  a  vehicle  from  the  rear,  and 
to  preventing  pedestrians  from  walking 
more  than  two  abreast  on  the  driveways, 
fmndreds  of  accidents  would  be  avoided. 

The  use  of  searchlights  should  be  pro- 
hibited, as  they  blind  all  who  at)proach 
them. 

Very  recently,  while  out  in  an  automo- 
bile, as  we  attempted  to  pass  a  stage  full 
of  school  children  from  the  rear,  the 
driver,  causelessly,  save  for  slovenly  driv- 
ing, turned  directly  in  front  of  our  car. 
We  managed,  by  almost  demolishing  the 
machine,  to  avoid  a  collision,  which  would 
have  meant  great  headlines  in  the  news- 
papers telling  of  the  wanton,  wholesale 
destruction  of  innocent  children  by  a 
heartless  juggernaut. 

Is  the  marvelous  work  of  God-given 
brains  to  be  rendered  valueless  because  no 
attention  is  paid  by  the  authorities  to  that 
class  of  pedestrians  and  drivers  who  glory 
in  defying  their  more  fortunate  brethren 
to  enjoy  the  results  of  the  world's  pro- 
gress? 

Give  us  a  more  liberal  speed  limit  and 
policemen  who  will  compel  all  traffic  to 
obey  sensible,  possible  laws. 

License  drivers  as  well  as  chauffeurs  and 
teach  children  in  the  public  schools  that 
the  roads  are  not  playgrounds. 

Let  us  reserve  severe  legal  penalties  for 
those  who  cause  accidents.  Men  are  not 
hanged  who  wear  murderous  expressions. 
Why  should  those  who  look  as  though  they 
niight  cause  an  accident  have  their  lives 
blasted  forever? 

Arrest,  fine  or  reprimand  all  drivers  and 
chauffeurs  who  are  not  on  the  right  side  of 
the  road,  all  pedestrians  who  walk  more 
than  two  abreast  or  in  the  middle  of  the 
road,  all  users  of  powerful,  blinding  search- 
lights on  moving  vehicles;  build  "thank- 
you-raaams"  at  a  given  distance  each  side 
of  schoolhouses  and  trolley  crossings  in 
the  country  and  erect  signs  notifying  trav- 
elers of  their  existence ;  abolish  grade  rail- 


road crossings  in  all  populated  districts; 
erect  signs  indicating  dangerous  curves; 
in  fact,  do  everything  possible  to  encour- 
age speed  and  progression. 

Clearing  the  roads  of  the  long  existing 
public  nuisances  in  the  interest  of  motor- 
ists is  a  progressive  step  that  is  well  worth 
trying,  for  all  traffic  will  also  benefit  there- 
by, else  it  were  wiser  to  inunediately  pro- 
hibit the  manufacture  of  automobiles,  in- 
stead of  ruining  the  lives  of  those  who 
try  to  earn  an  honest  living  as  careful 
chauffeurs  for  merely  executing  an  absurd, 
almost   impossible   speed    limit  S. 


Buckboards'  and  Tricar's  Record  in 
the  Two  Gallon  Contest. 

Owing  to  an  oversight  in  our  report  last 
week  the  records  of  the  two  Orient  buck- 
boards  and  of  the  Indian  tricar  were  omit- 
ted from  the  results.  The  Orient  buck- 
boards  covered  a  greater  distance  on  a 
,  supply  of  2  gallons  than  any  other  vehicle 
competing  for  prizes.  One  of  them  had  an 
actual  weight  of  930  pounds,  a  contest 
weight  of  1,451  pounds,  and  covered  98.8 
miles,  which  gave  it  a  score  of  143,358  and 
placed  it  19  in  the  general  classing;  the 
other  had  an  actual  weight  of  920,  a  con- 
test weight  of  1,444  pounds,  and  covered 
93.8  miles,  which  gave  it  a  score  of  135,447 
and  placed  it  27  in  the  general  classing. 
The  Indian  tricar,  with  two  passengers, 
weighed  500  pounds,  had  a  contest  weight 
of  1,150  pounds,  and  covered  on  i  gallon 
99.8  miles.  The  score  of  this  vehicle,  fig- 
ured for  2  gallons  on  the  basis  of  the  per- 
formance on  I  gallon,  would  have  been 
229,540,  higher  than  that  of  any  other  car 
which  participated  in  the  run,  but  the  tricar 
was  entered  for  a  certificate  only. 


Exhibitors  at  Open  Air  Show. 

The  following  is  the  list  of  exhibitors  at 
the  open  air  automobile  show  at  the  Em- 
pire track,  May  24,  25.  26 : 

Motor  Cars— Smith  &  Mabley,  White  Sewing 
Machine  Company,  Crydcr  &  Co.,  Covell  &  Crosby 
Motor  Company,  Oldsmobile  Company  of  New 
York,  New  York  Motor  Car  Company,  Darracq 
Automobile  Company,  E.  T.  Kimball  &  Co.,  Ard- 
sley  Motor  Car  Company,  Aerocar  Company,  A. 
G.  Spalding  Brothers,  Majestic  Auto  Company, 
Wayne  Automobile  Company,  Rainier  Company, 
Matheson  Company,  Reo  Motor  Car  Company, 
Peter  Fogarty,  Nielson  Motor  Car  Company,  Max* 
well-Briscoe  Motor  Car  Company,  Winton  Motor 
Carriage  Company,  New  Amsterdam  Motor  Com- 
pany.  Auto  Import  Company,  Theo.  Schultz, 
Cadillac  Company  of  New  York,  Advance  Motor 
Company,  H.  J.  Kochler  Company,  Frayer-Miller 
Company,  C,  A.  Duerr  Company,  Welch  Motor 
Car  Company,  P.  A.  Fogarty,  Homan  &  Schultz, 
Geo.  J.   Scott  Motor  Company. 

Accessories — Raimes  &  Co.,  Eastern  Carbon 
Works,  Conn.  Telephone  and  Electric  Company, 
Penn.  Rubber  Company,  R.  &  P.  Traction  Tread 
Tire  Company,  E.  T.  Kimball  Company,  Al- 
len Bag  and  Specialty  Company,  Duplex  Igni- 
tion Company,  Diezemann  Shock  Absorber  Com- 
pany, Hartford  Suspension  Company,  Gaither- 
Owen  Carburetor  Company,  Jacob  Veith,  Michelin 
Products  Selling  Company,  Newcomb  Carburetor 
Company,  Mutual  Accessories  Company  of  Amer- 
ica, Havemeycr  Oil  Company,  Voorhces  Rubber 
Manufacturing  Company,  Vacuum  Oil  Company, 
Acme  Autometer  Company. 


New  Ohio  Law  Badly  Buns:led. 

Columbus,  Ohio. — ^The  Sawicki  automo- 
bile bill  enacted  by  the  Legislature  which 
recently  adjourned  appears  to  be  a  dead 
letter.  Attorney  General  Ellis  has  advised 
the  Secretary  of  State  not  to  attempt  to 
enforce  it 

Representative  Henry  T.  Hunt,  of  Cin- 
cinnati, discovered  that  the  new  law  pro- 
vided for  the  payment  of  a  license  and 
registration  fee  "by  every  person  who  shall 
hereafter  acquire  a  motor  vehicle."  As  the 
law  goes  into  effect  June  i  this  clause  is 
interpreted  to  mean  that  only  those  acquir- 
ing possession  of  motor  cars  after  that 
date  will  have  to  pay  the  license  fee.  The 
Attorney  General  was  of  the  opinion  that 
the  law  was  not  of  uniform  operation,  and 
therefore  unconstitutional.  The  Legisla- 
ture intended,  of  course,  that  all  owners 
should  pay  a  license,  but  failed  to  say  so. 

The  concluding  paragraph  of  the  At- 
torney General's  leher  is  significant: 

It  is  quite  doubtful  whether  the  State  has  a 
right  to  require  municipal  corporations  to  main- 
tain streets  and  regulate  the  use  thereof  as  to  all 
other  classes  of  transportation,  and  as  to  one  class 
grant  exclusive  rights  and  privileges  removed 
from  municipal  control  or  regulation.  I,  there- 
fore, advise  that  you  neither  incur  any  further 
liabilities  nor  take  any  further  official  action  un- 
der this  statute  until  a  construction  of  it  is  se- 
cured or  the  question  of  its  validity  is  determined 
by   some  court  of  competent  jurisdiction. 

The  following  section  evidently  contains 
blunders : 

The  Secretary  of  State  shall  send  to  the  auditor 
of  the  county  in  which  such  vehicle  is  owned, 
copy  of  the  sUtement  filed  with  such  Secretary  of 
State,  together  with  the  registration  number  as 
provided  in  Section  4,  of  this  act.  And  the 
auditor  of  the  county  shall  keep  a  record  book  of 
such  statements  and  numbers,  said  record  book  to 
be  furnished  by  the  Secretary  of  State,  and  $3  in 
addition  for  each  additional   10  horse  power. 

The  proposition,  as  it  reads,  instructs  the 
Secretary  of  State  to  send  out  $3  to  every 
county  auditor  in  the  State,  either  with 
the  record  book  or  every  time  an  additional 
10  horse  power  is  recorded  from  the  par- 
ticular county.  What  it  intended  to  say 
was  that  $5  was  to  be  charged  for  a  ve- 
hicle of  30  horse  power,  or  less,  and  $3 
for  each  additional  horse  power;  then  the 
provision  in  regard  to  record  books.  In 
some  way  the  provision  for  additional 
charge  for  additional  horse  power  got  in 
the  wrong  part  of  the  bill. 

The  Sawicki  bill  was  supposed  to  have 
been  almost  an  exact  copy  of  the  New 
York  automobile  law,  but  evidently  was 
bungled  somewhere. 


Maumee  Cars. 

The  Maumee  Motor  Car  Works  have 
been  incorporated  under  Michigan  laws 
with  a  capital  stock  of  $100,000,  and  will 
manufacture  automobiles  for  1907  at  the 
plant  of  the  old  Wolverine  Automobile 
Company,  Dundee,  Mich.  The  main  office 
will  be  at  Toledo,  Ohio.  J.  G.  Swindeman, 
of  Toledo,  is  president,  and  W.  K.  Terry, 
of  the  same  place,  secretary  and  treasurer. 
Frank  Blair  is  the  mechanical  engineer. 
Their  car  will  be  called  the  Maumee,  and 
a  model  will  be  ready  early  in  the  summer. 
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The  Wilkes-Barre  Hill  Climb. 

The  Wilkes-Barre  hill  climbing  contest, 
May  10,  one  of  the  festivities  connected 
with  the  centennial  celebration  of  the  city's 
corporate  existence,  attracted  fully  20,000 
people,  who  stood  in  a  chill,  drizzling  rain, 
cheered  only  by  occasional  gleams  of  sun- 
shine, and  watched  the  cars  make  the  diffi- 
cult ascent  The  crowd  surged  over  the 
course  at  the  start  and  finish  to  such  an  ex- 
tent as  to  handicap  the  contestants,  and  it 
seemed  almost  miraculous  that  accidents 
were  avoided. 

The  climb  was  a  little  more  than  a  mile 
and  a  quarter  up  Wilkes-Barre  Mountain, 
dubbed  Giant  Despair  by  a  New  York  mo- 
torist who  had  struggled  with  the  diflScul- 
ties  of  the  road.  It  is  a  portion  of  what  is 
known  as  Northampton  street,  a  highway 
stretching  from  the  Susquehanna  to  the 
Delaware  River,  a  distance  of  108  miles. 

A  more  difficult  piece  of  road  than  that 
selected  can  hardly  be  imagined.  Its  steep 
surface  is  broken  by  rocks  and  hollows, 
and  jagged  stones  and  roots  of  trees  pro- 
ject in  many  places.  To  add  to  these  diffi- 
culties the  rain  had  made  the  road  greasy 
and  treacherous.  ^ 

Extravagant  statements  have  been  pub- 
lished by  the  daily  newspapers  in  regard 
to  the  grades,  estimating  them  from  16  per 
cent,  to  as  high  as  27  per  cent  The  absurdity 
of  such  estimates  must  be  apparent  to  one 
familiar  with  road  profiles.  As  a  matter 
of  fact  no  one  seems  to  know  what  these 
grades  are  with  any  degree  of  accuracy. 
The  Horseless  Age  representative  failed 
to  find  any  profile  of  the  road.  If  there 
is  one,  it  is  probably  buried  in  some  for- 
mer county  surveyor's  office.  That  some 
of  the  grades  are  exceedingly  steep  the  eye 
can  perceive,  and  any  one  who  has  traveled 
over  the  Lehigh  Valley  Railroad  from 
Wilkes-Barre  to  New  York  will  remember 


Looking  Up  the  Grade. 


the  height  of  the  njountain  and  the  difficulty 
of  the  railroad  ascent. 

The  grades  were  not  the  only  difficulty 
of  the  course,  but  the  sharp  curves  added  to 
the  obstacles.  The  Devil's  Elbow  is  the 
name  of  a  U-shaped  curve  where  a  steep 
grade  is  encountered,  and  a  little  way  be- 
yond is  a  reverse,  or  S-shaped  curve. 
From  this  latter  curve  the  road  appears 
to  stretch  in  a  straight  line  up  to  the 
clouds.  On  reaching  the  summit  a  200- 
yard  dash  brings  one  to  the  finish  of  the 
course.  A  climb  up  this  road  is,  indeed,  a 
practical  test. 

Long  before  the  time  set  for  the  event 
the  course  was  lined  by  thousands  of  peo- 
ple   watching    the    chauffeurs    trying    out 


Starting  Point  of  the  Wilkes-Barre  Hill  Climbing  Contest. 


their  machines.  Many  of  the  drivers  had 
made  trial  trips  during  the  night  Tele- 
phone wires  had  been  stretched  to  the  top 
of  the  mountain  to  give  instant  communi- 
cation between  the  starter  and  the  timcr> 
stationed  at  the  finish.  W.  J.  Morgan,  of 
New  York,  who  managed  the  Mt  Wash- 
ington climb,  was  in  charge. 

It  was  just  9:15  when  Sidney  S.  Gor- 
ham,  of  the  A.  A.  A.,  announced  that  every- 
thing was  ready,  and  the  clerk  of  the 
course,  D.  H.  Lewis,  of  the  A.  C.  of  Buf- 
falo, called  the  entrants  for  event  number 
7  for  stock  cars  valued  at  less  than  ^Sjooo. 
The  cars  were  given  a  flying  start  of  200 
yards  and  as  they  crossed  the  tape  the 
starter,  Fred.  J.  Wagner,  of  the  A.  C  of 
Chicago,  fired  a  pistol,  the  report  of  which 
over  the  telephone  wires  notified  the 
timers,  C  J.  Diegers,  Alexander  Schwal- 
bach  and  A.  J.  Batchelder,  of  New  York. 

The  Matheson  60  horse  power  car  made 
the  first  trip  over  the  course,  R.  Mon- 
gini  driving.  Being  a  Wilkes-Barre  prod- 
uct the  car  was  greeted  with  a  burst  of 
enthusiasm.  Unfortunately,  it  got  out  of 
order  200  yards  from  the  finish. 

The  English  Daimler  45  horse  power 
car  was  entered,  and,  though  it  was  cata- 
logued a  $9,000  car,  the  otlier  contestants 
agreed  to  allow  it  to  participate.  When 
Chauffeur  Harding  crossed  the  tape  he  was 
going  at  high  speed.  As  he  disappeared 
from  sight  up  around  the  first  curve  Man- 
ager Morgan  said  he  would  wager  better 
than  2:30  for  the  car,  barring  accidents. 
The  time  was  announced  as  2:11  1-5.  the 
best  time  made  for  the  day. 

It  was  truly  a  bold  dash  up  the  steep 
incline.  At  the  first  bump  the  rear  wheels 
left  terra  firma  a  distance  of  about  3  feet 

S.  B.  Stevens  and  his  80  horse  power 
Darracq,  in  which  Hcmery  won  the  Van- 
(Icrbilt  cup.  arrived  on  the  scene  of  action 
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kiriijig  the  races.  J.  Campbell  was  driving 
t,  but  its  road  journey  had  played  havoc 
rith  its  gear,  and  it  was  not  started. 

Of  the  American  cars  the  six  cylinder, 
o  motor  power  Stevens-Duryea  made  the 
•est  showing  for  the  mile,  in  2  minutes  27 
econds.  S.  H.  Hancock  was  driving,  and 
he  first  time  it  crossed  the  starting  line 
n  the  event,  for  stock  cars  costing  $5,ocx) 
md  under  its  time  was  not  taken  officially, 
>wmg  to  the  crowd  of  people  hampering 
he  movements  of  the  ofl&cials.  It  was  re- 
)ortcd  that  it  went  the  mile  in  2  minutes 
7  seconds,  but  its  speeding  qualities  were 
established  in  an  unofficial  performance. 
This  car,  too,  declined  the  issue  of  the 
ree  for  all,  so  that  the  Daimler  laurels 
KCTt  not  in  jeopardy. 

SUM  MAR  IBS. 

Cars  Costing  Under  $8,000,  45  Horse  Power — 
F.nglish  Daimler,  H.  P.  Harding,  driver,  first; 
imc,  3 III  1-5.  35  horse  power  Pope-Toledo,  S. 
\.  Elliott,  driver  second;  time,  3:16  2-5.  40 
iorse  power  Matbeson,  C.  R.  Ceuter,  driver, 
ihird;  time,  3:31  1-5.  50  horse  power  Thomas,  E. 
P.  Kelly,  driver,  and  60  horse  power  Matheson, 
R.  Mongini,    driver,  did  not  finish. 

Cars  Costing  $1,000  and  Under — First,  22  horse 
power  Buick.  H.  J.  Koehler,  driver;  time,  3:10 
2-5-  10  horse  power  Maxwell,  C.  W.  Kelsey, 
driver,   did    not   finish. 

Cars  Costing  Under  $1,500—22  horse  power 
Buick,  H.  J.  Koehler,  driver,  first;  time,  3:00  4-5. 
20  horse  power  Jackson,  E.  E.  Scheuffler,  driver, 
second;  time,  4:49  i-5-  ao  horse  power  Maxwell, 
C  W.  Kelsey,  driver,  third;  time,  5:25.  16  horse 
power  Reo,  R.  M.  Owen,  driver,  did  not  finish. 

Cars  Under  $2,500—24  horse  power  Pope- 
Toledo,  Edward  W.  Wcrrand,  driver,  first;  time, 
i'S^  4-S-  16  horse  power  Rambler,  William  Bitt- 
ner,  driver,  and  22  horse  power  Buick,  H.  J. 
Koehler,  driver,  tied  for  second  place;  time, 
3:21  1-5.  30  V horse  power  Stoddard,  Dayton,  R. 
E.  Pardee,  driver,  third;  time,  4:31  2-5.  18  horse 
power  White,  steam,  E.  C.  Johnson,  driver,  fourth ; 
time,  5:06  2-5.  16  horse  power  Maxwell,  J.  Max- 
well, driver,  fifth;  time,  5:14.  16  horse  power 
Reo,  R.  M.  Owen,  driver,  and  20  horse  power, 
Orient,  E.   P.   Chalfonte,  did  not  finish. 

Cars  Costing  Under  $3.500 — 35  horse  power 
Rambler,  H.  Bitner,  driver,  first;  time,  3:18  1-5. 
35  horse  power  Pope-Toledo,  S.  A.  Elliott,  driver, 
second;  time,  3:25  2-5.  36  horse  power  Maxwell, 
C.  W.  Kelsey,  driver,  third;  time,  3:25  1-5,  24 
horse  power  Mathesoti,  Frank  Lescault,  driver, 
fourth;   time,    4:24    1-5. 

Free-for-all — ^45  horse  power  English  Daimler, 
H.  N.  Harding,  driver,  first;  time,  2:16  1-5.  36 
horse  power  Maxwell,  C.  W.  Kelsey,  driver,  sec- 
ond; time,  3:04  2-5.  8  horse  power  Stanley 
iteamer,  W.  Gill,  driver,  did  not  finish. 

Cars  Costing  Under  $5,000 — 50  horse  power 
Stevens,  S.  H.  Hancodc,  driver,  first;  time,  2:27. 
45  horse  power  Pope-Toledo,  V.  Bliss,  driver,  sec- 
ond; time,  3:12.  35  horse  power  Pope-Toledo,  S. 
A.  Elliott,  driver,  third;  time,  3:51  4-5.  24  horse 
power  Matheson,  Frank  Lescault,  driver,  fourth; 
time.  4:05  1-5.  18  horse  power  White  steamer,  E. 
C  Johnson,  driver,  fifth;  time,  5:51  3-5.  22 
horse  power  Buick,  H.  J.  Koehler,  driver,  and  40 
horse  power  Matheson,  C.  R.  Greutter,  driver,  did 
not   finish. 


Speed  Over   Different   Pavements. 

At  the  instance  of  a  prominent  engineer- 
ing firm  of  Chicago,  the  E.  R.  Thomas 
Motor  Company  recently  conducted  a  series 
of  road  tests  near  their  Buffalo  plant,  to 
supply  data  for  the  purpose  of  assisting  the 
engineers  in  determining  the  best  material 
for   highway    construction.    Comfort    and 


speed  were  two  of  the  points  on  which  in- 
formation was  asked  particularly. 

A  brick  pavement  was  selected  as  the 
standard,  and  a  car  was  geared  low  enough 
to  be  capable  of  making  just  a  mile  a 
minute  on  the  selected  course.  It  was  run 
over  this  measured  brick  pavement  dis- 
tance to  prove  that  this  speed  was  uni- 
form and  then  was  taken  over  a  measured 
mile  of  asphalt.  Next  a  dirt  road  was 
tried  and  then  a  stretch  of  macadam.  As 
a  result,  the  speed  of  these  various  road 
materials  with  one  mile  in  one  minute  over 
a  brick  pavement  as  the  standard  was 
shown  to  be  as  follows : 

Brick    pavement 1:00 

Asphalt     pavement 1:02 

Dirt     road 1:05 

Macadam     road 'SS  2-5 

For  speed  it  was  shown  that  the  ma- 
cadam was  faster  than  the  other  three,  but 


throughout  the  county,  also  mileage  signs 
as  far  west  as  Canastota,  east  to  Auburn, 
south  to  Cortland,  and  north  to  Oswego  and 
Pulaski. 

The  lack  of  observation  of  the  ordinary 
rules  of  the  road  within  the  city  limits  was 
another  matter  brought  to  the  attention  of 
the  club.  The  club  voted  to  co-operate  with 
the  police  department  in  compelling  all 
drivers  to  keep  on  the  proper  side  of  the 
street.  It  was  also  voted  to  ask  the  general 
manager  of  the  Syracuse  Rapid  Transit 
Company  to  instruct  motormen  to  signal 
with  their  gongs  when  approaching  curves. 


Award    of    Prizes    in    Two    Gallon 
Efficiency  Contest. 

The  committee  have  made  the  following 
awards  of  prizes  for  the  Two  Gallon  Effi- 
ciency   Contest    held    by    the    Automobile 


Scene  Along  the  Route  of  the  Contest. 


for  dust  the  brick  pavement  was  prefer- 
able. Observations  show  that  the  mac- 
adam, unless  oiled  or  sprinkled,  is  dustier 
for  all  classes  of  travel  than  the  brick. 

The  report  was  therefore  made  to  the 
Chicago  engineers  that  while  macadam  is 
the  best  for  speed,  and,  under  ideal  condi- 
tions, for  comfort,  too,  it  is  less  desirable 
than  brick   under  everyday  conditions. 


The  Syracuse  A.  C. 

The  Syracuse  A.  C.  at  a  recent  meeting 
decided  to  bring  a  test  case  involving  the 
question  whether  or  not  payment  of  toll  can 
be  enforced  over  some  of  the  toll  roads  in 
that  section,  which  are  almost  impassable. 
The  toll  road  from  Syracuse  to  Manlius, 
which  tourists  pass  going  from  Albany  to 
Buffalo,  is  cut  up  with  ruts,  and  the  com- 
pany seem  to  make  no  attempt  to  put  it  in 
repair. 

The  club  voted  to  put  up  danger  signs 


Club  of  America  on  Saturday,  May  5, 
First  prize,  $500  punch  bowl — to  12  horse 
power  Franklin  Model  *£,  four  cylinder 
runabout,  weighing  1,500  pounds,  carrying 
two  passengers  and  covering  a  distance  of 
87  miles,  entered  by  the  Decauville  Auto- 
mobile Company.  Second  prize,  $100  cup — 
to  24  horse  power  Frayer-Miller  four 
cylinder  touring  car,  weighing  3,270  pounds, 
carrying  five  passengers  and  covering  a 
distance  of  47.9  miles,  entered  by  the  Fray- 
er-Miller Motor  Car  Company.  Third 
prize,  silver  medal— to  15-20  horse  power 
Darracq  four  cylinder  touring  car,  weighing 
3,110  pounds,  carrying  five  passengers  and 
covering  a  distance  of  46.44  miles,  entered 
by  S.  B.  Stevens.  Sixty-two  cars  in  all 
finished  the  contest,  to  whom  certificates 
of  performance  will  be  furnished.  The 
presentation  of  the  prizes  was  made  on 
Monday  evening.  May  14,  at  the  rooms  of 
the  Automobile  Club  of  America,  753 
Fifth  avenue.  New  York. 
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Elizabeth  and  Rahway  Motor  Bus 
Line. 

The  recently  incorporated  *  East  Jersey 
Motor  and  Transportation  Company  will 
begin  operating  motor  buses  between  Eliza- 
beth and  Roosevelt,  N.  J.  (formerly  Car- 
teret), by  way  of  Linden  and  Rahway,  and 
from  Linden  to  Tremley  Point,  as  soon  as 
gasoline  cars  can  be  purchased.  There  is 
an  increasing  demand  for  passenger  service 
between  these  towns,  and  it  is  the  com- 
pany's desire  to  begin  operations  by  June  i, 
if  possible. 

Considerable  difficulty  has  been  experi- 
enced, however,  in  finding  factories  that 
could  makt  immediate  deliveries  of  the 
type  and  size  of  vehicles  desired.  The 
officers  have  about  decided  to  buy  two  open 
cars  of  a  smaller  carrying  capacity  than  at 
first  intended.  Three  more  cars  will  be 
bought  as  soon  as  the  factories  can  turn 
them  out. 

The  conditions  which  make  motor  bus 
lines  desirable  between  the  towns  men- 
tioned are  due  to  the  refusal,  five  times 
repeated,  by  the  Elizabeth  city  council  to 
grant  permission  to  the  Public  Service 
Corporation  of  New  Jersey  to  lay  trolley 
tracks  on  Rahway  avenue.  This  is  a 
broad  macadam  thoroughfare,  and  the  abut- 
ting property  owners  have  always  opposed 
laying  railroad  tracks  on  it. 

The  distance  from  Elizabeth  10  Rahway 
is  5  miles,  through  Linden  Township,  and 


from  Rahway  to  Roosevelt  the  same,  the 
roads  being  macadamized  the  entire  dis- 
tance and  no  heavy  grades.  At  the  pres- 
ent time  the  Pennsylvania  Railroad  offers 
the  only  transportation  facilities  between 
Rahway,  Linden  and  Elizabeth,  and  this 
service  is  not  arranged  to  suit  local  traffic 

The  motor  bus  service  will  be  made  as 
cheap  as  the  patronage  warrants.  It  is 
hoped  that  it  will  be  possible  to  make  the 
fare  from  Elizabeth  to  Linden  s  cents,  to 
Rahway  10  cents,  and  to  Roosevelt  20 
cents.  Buses  will  run  every  half  hour  at 
first. 

The  route  decided  on  is  as  follows :  From 
the  Pennsylvania  and  Jersey  Central  Rail- 
road stations,  Broad  and  Grand  streets, 
Elizabeth,  to  Cherry  street,  to  Rahway  ave- 
nue, to  city  line;  to  St  George  avenue, 
Rahway,  to  Milton  avenue,  to  Pennsyl- 
vania station,  to  Main  street,  to  Rahway 
avenue,  which  will  be  the  thoroughfare 
used  to  the  centre  of  the  borough  of 
Roosevelt. 

Rahway  avenue,  Elizabeth,  and  St. 
George  avenue,  Rahway,  are  identical,  and 
run  along  the  boundary  line  between  Lin- 
den Township  and  the  boroughs  of  Ro- 
selle  and  Cranford,  from  which  localities 
many  people  will  be  accommodated  by  the 
proposed  service. 

The  branch  line  to  Tremley  Point  will 
connect  with  the  main  line  buses  at  the  in- 
tersection of  St.  George  and  Wood  ave- 
nues in  Linden  Township,  and  run  through 
Linden  Borough  to  the  Linden  cemeteries, 
to  the  manufacturing  plants  at  Tremley  and 
Tremley  Point,  to  which  places  at  the  pres- 
ent time  there  is  no  kind  of  public  trans- 
portation. 


The  company  is  incorporated  with  a  cap- 
ital stock  of  $100,000,  divided  into  4,000 
shares  at  $25  per  share,  of  which  stodc 
$30,000  is  to  be  issued  immediately.  The 
incorporators  are  R.  T.  Potts  and  E.  M. 
Wood,  Elizabeth;  A.  F.  Kirstetn,  Sidney 
Harris,  Herman  Gries  and  Aaron  Gries, 
Rahway;  John  P.  Winans,  Clarence  Wi- 
nans,  Geo.  W.  Bauer  and  Geo.  W.  Bauer, 
Jr.,  Linden. 

The  following  officers  have  been  elected: 
President,  George  W.  Bauer;  first  vice 
president,  R.  T.  Potts;  second  vice  presi- 
dent, J.  P.  Winans;  third  vice  president. 
Sidney  Harris;  secretary,  Geo.  W.  Bauer, 
Jr.;    treasurer,    Herman    Gries. 


Watertown  Motor  Bus   Line. 

Chauncey  W.  Gray  inaugurated  his  mo- 
tor bus  line  on  Washington  street.  Water- 
town,  N.  Y.,  May  8,  and  will  start  the 
Factory  street  line  the  latter  part  of  the 
month.  He  has  a  Packard  car,  with  a 
special  body  built  by  the  H.  H.  Babcock 
Wagon  Company,  of  Watertown.  A  sec- 
ond car  is  nearly  completed. 

He  is  running  the  Washington  street 
car  on  a  twenty-minute  schedule,  and 
charging  5  cents  fare.  Books  containing 
twenty-five  tickets  sell  for  $1.00. 


Rambler  Delivery  Was:on. 

The  new  Rambler  delivery  wagon  manu- 
factured by  Thomas  B.  Jeffery  &  Co.,  Ke- 
nosha, Wis.,  is  illustrated  herewith.  It  is 
built  on  their  Type  H  chassis,  with  spe- 
cially heavy  springs  and  steering  knckles, 
and  is  geared  lower  than  the  touring  cars. 
It  has  a  carrying  capacity  of  from  1,000  to 
1,200  pounds,  and  weighs  2,200  pounds.  It 
is  driven  by  an  18  to  20  horse  power  motor. 
The  inside  body  dimensions  are  4  feet  long 
by  4  feet  wide  by  5  feet  high.  The  length 
may  be  increased  to  5  feet 


Rampler    1,000-1,200   Pound   Delrtiry   Wagon. 


Good  Word  for   Electric   Delivery 
Wagons. 

W.  R.  Kuhn  &  Co.,  caterers,  6202  Penn 
avenue,  East  End,  Pittsburg,  Pa.,  inform 
us  that  they  are  using  three  half-ton  elec- 
tric delivery  wagons,  one  of  which  has 
been  in  use  twenty-eight  months  and  the 
other  two  sixteen  months.  They  are  all 
in  constant  use  seven  days  of  the  week,  and 
are  in  good  running  order  at  the  present 
time,  showing  little  wear  except  on  the 
tires. 

The  total  expense  of  operation  of  the 
three  wagons  up  to  the  present  time  has 
been  $527.27,  or  $8.78  per  month  for  each 
wagon.  This  does  not  include  the  cost  of 
charging  the  batteries,  which  was  done  at 
their  own  electric  plant,  and  would,  there- 
fore, be  a  very  small  item.  They  regard 
the  above  as  a  creditable  showing,  and  ar? 
satisfied  with  the  saving  over  horse  power. 

They  find  a  point  in  favor  of  the  elec- 
tric vehicles  in  that  any  careful  man  can 
operate  them.  An  experienced  chauffeur 
is  not  required. 
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New  Commercial  Truck  Company. 

A  new  commercial  motor  vehicle  com- 
pany, with  a  capital  stock  of  $200,000,  has 
been  organized  at  Milwaukee  by  A.  F. 
Meiselbach,  Byron  R.  Godfrey  and  Charles 
Rohdc.  They  will  soon  begin  the  manu- 
facture of  a  friction  drive  car  at  the  new 
factory  at  North  Milwaukee.  It  is  the  in- 
tention of  the  company  to  make  a  wagon 
designed  for  foundries,  department  stores, 
grocers  and  express  companies.  The  car- 
rying capacity  of  the  truck  will  be  from  i 
to  3  tons. 


Commercial  Vehicle  Notes. 

A  motor  bus  line  is  planned  between 
Bryan  and  College,  Tex. 

A  motor  bus  line  is  planned  for  CoflFey- 
ville,  Kan.  C.  B.  Gardiner  is  president  of 
the  company. 

Residents  of  the  Sewickley  Valley  suburb 
of  Pittsburg  want  motor  bus  service  in- 
stead of  trolley  cars. 

Lorenzo  Robinson  is  operating  a  gasoline 
motor  bus  between  Genoa  and  Sycamore, 
111.    It  will  seat  eight  passengers. 

Six  30  horse  power  motor  buses  are  to 
carry  passengers  from  Jacksonville,  Cal.,  to 
the  Yosemite  Valley  the  coming  summer. 

A  motor  bus  line  from  Beverly  to  Man- 
chester, Mass.,  along  the  water  front,  is 
planned  for  early  this  summer.  The  fare 
will  be  20  cents. 

The  California  Auto-Despatch  Company, 
Los  Angeles,  Cal.,  who  operated  sight  see- 
ing coaches  and  motor  trucks,  suspended 
business  early  in  the  month. 

H.  C.  Hull,  carrier  of  R.  F.  D.  mail  route 
No.  5  from  Union  City,  Mich.,  has  bought 
an  Oldsmobile  to  use  on  his  route.  Post- 
master Tower  says  that  motor  cars  will 
soon  be  used  on  all  five  R.  F.  D.  routes 
from  that  post  ofl5ce. 

The  State  Courier  Service  has  been  es- 
tablished at  San  Francisco  through  the  in- 
strumentality of  Mr.  Costigan,  of  the  Pacific 
Motor  Car  Company,  the  service  being  un- 
der the  supervision  of  the  Governor  and 
his  staff.  Further  information  is  lacking, 
but  we  presume  that  the  project  relates 
to  a  plan  for  the  use  of  automobiles  in  the 
city  while  other  means  of  communication 
and  transportation  are  inoperative. 


Sightseeing  Automobile  as  Hearse 
and  Funeral  Coach. 

During  the  recent  hearse  and  coach 
drivers'  strike  in  New  York  city  it  be- 
came necessary  to  press  automobiles  into 
service  in  order  to  bury  the  dead.  On 
May  12  F.  Simons,  an  undertaker  of  378 
Tenth  avenue,  Manhattan,  who  had  en- 
gaged to  direct  the  funeral  of  Mrs.  Minnie 
Robinson,  but  found  himself  unable  to  se- 
cure conveyance  of  the  usual  kind  to  trans- 
port the  casket  to  the  cemetery,  chartered 
one  of  the  big  automobiles  used  for  sight- 
seeing purposes,  with  which  he  transported 
the  whole  "funeral  procession,"  casket  and 
mourners,  to  the  Lutheran  Cemetery  at 
Middle  Village,  Long  Island.  The  family 
of  the  deceased  woman  consented. 


It  is  reported  that  the  Harrison  Wagon 
Works.  Grand  Rapids,  Mich.,  are  to  build 
an  automobile  factory. 

The  Avito  Equipment  Company,  of  De- 
troit, have  begun  the  manufacture  of  auto 
tops  at  260  Jefferson  street. 

Thomas  B.  Jeffery  &  Co.  will  erect  a 
modern  three  story  building  at  207  and  209 
North  Broad  street,  Philadelphia. 

An  automobile  exchange  to, cost  $500,000 
is  planned  for  a  site  on  North  Broad  street. 
Philadelphia,  between  Arch  and  Callowhill 
streets. 

The  new  warehouse  of  the  Detroit 
branch  of  the  Fisk  Rubber  Company,  De- 
troit, will  contain  12,800  square  feet  of 
floor  space.  The  San  Francisco  branch  will 
be  rebuilt. 

The  Auto  Livery  Company  has  been  es- 
tablished in  Philadelphia,  with  headquar- 
ters at  the  Hotel  Bellevue-Stratford, 
Thirty  horse  power  1906  Autocars  are 
being  used. 

Robert  H.  Hopper,  of  the  Germantown 
(Pa.)  A.  C,  has  been  appointed  chairman 
of  the  committee  on  highways  of  the 
A.  A.  A.  in  place  of  W.  H.  Hotchkiss,  of 
the  Buffalo  A.  C,  who  was  unable  to  serve. 

The  Rutherford  (N.  J.)  Motor  Qub  has 
been  organized  with  the  following  ofl5cers: 
President,  William  Barkley;  secretary  and 
treasurer,  A.  C.  Donaldson;  committee  on 
rules  and  bylaws,  S.  H.  Rhodes,  F.  A.  Cur- 
tiss  and  W.  E.  Waller. 

The  Massachusetts  A.  A.,  through  its 
counsel,  Francis  Hurtubis,  Jr.,  recently  is- 
sued a  letter  to  managers  of  electric  light, 
telephone  and  telegraph  managers,  request- 
ing that  their  linemen  be  instructed  not  to 
throw  glass  insulators,  bits  of  wire  and  old 
carbons  in  the  highways. 

The  Maiden  (Mass.)  A.  C.  has  elected 
the  following  officers:  President,  A.  E. 
Bliss;  vice  president,  E.  B.  Beaudry;  sec- 
retary, H.  K.  Frost,  and  treasurer,  C.  T. 
Small;  board  of  directors,  Dr.  F.  W.  Plum- 
mer,  R.  C.  Guptill,  Dr.  T.  J.  Springall,  F. 
N.  Joslin  and  Herbert  Damon. 

It  is  reported  that  the  Maumee  Valley 
Automobile  Company,  Toledo,  Ohio,  have 
leased  the  former  Kirk  automobile  plant  on 
Oakwood  avenue,  and  will  manufacture  the 
De  Luxe  cars  for  1907.  F.  W.  Keating, 
formerly  a  salesman  for  the  Pope  Motor 
Car  Company,  and  George  M.  Verity,  of 
Middletown,  Ohio,  are  said  to  'be  behind 
the  enterprise. 

The  Rochester  (N.  Y.)  A.  C.  has  elected 
the  following  officers:  President,  Harry  S. 
Woodworth;  vice  president,  H.  C.  Strong; 
secretary  and  treasurer,  H.  S.  Bentley;  at- 
torney, J.  A.  Barhite;  consulting  engineer, 
A.  J.  Rockwell;  board  of  governors,  J.  S. 
Bingeman,  W.  C.  Barry,  Jr.,  F.  C.  Mason, 


Rudolph  Schmidt,  A.  F.  Crittenden,  H.  H. 
Foster,  F.  H.  Bettys,  Leo  Richmond,  Griff 
D.  Palmer. 

The  Hamilton  (Ont)  A.  C.  has  elected 
the  following  officers:  President,  C.  E. 
Hemp ;  vice  president,  George  P.  Sohngen ; 
treasurer,  F.  W.  Whittaker;  secretary, 
Mark  Sohngen. 

Motorists  driving  their  cars  to  Philadel- 
phia or  other  points  in  Pennsylvania  should 
be  particular  to  have  the  Pennsylvania  li- 
cense numbers  on  their  machines.  The  po- 
lice in  many  towns  are  on  the  lookout  for 
careless  drivers,  because  they  can  pocket 
part  of  the  fine.  The  Bristol  police  have 
been  particularly  active. 


Massachusetts  Auto  Rules  Null 
and  Void. 

Boston. — A  decision  of  importance  to 
Massachusetts  motorists  was  given  by 
Judge  Sullivan  in  the  Municipal  Criminal 
Court  recently,  when  the  case  against  Wal- 
ter Clapp,  Jr.,  was  dismissed.  He  had 
been  summoned  to  court  for  an  alleged 
violation  of  the  rules  and  regulations  of  the 
Massachusetts  highway  commission  in  oper- 
ating an  automobile  on  Boylston  street 
with  only  one  number,  the  front  number 
plate  being  missing. 

Hurtubis,  Keen  &  Thibodeau,  counsel  for 
the  defendant,  required  that  the  govern- 
ment prove  that  the  highway  commission- 
ers had  passed  a  regulation  requiring  that 
number  plates  shall  be  carried  at  both  ends 
of  an  automobile. 

The  only  evidence  which  the  secretary 
of  the  Massachusetts  highway  commission- 
ers could  introduce  from  the  records  of 
the  commission  was  that  on  August  20, 
1903,  it  was  voted  that  a  "form  or  certifi- 
cate" be  approved,  and  the  government 
tried  to  show  that  this  vote  included  the 
rules  and  regulations  printed  thereon,  but 
the  court  sustained  the  contention  of  the 
defendant's  attorneys  that  to  approve  a 
form  of  certificate  is  not  passing  rules  and 
regulations,  and  incidentally  it  developed 
at  the  trial  that  as  matters  now  stand  the 
Massachusetts  highway  commissioners* 
regulations,  as  printed  upon  the  various 
certificates  of  registration,  are  null  and 
void. 


The  (British)  Society  of  Motor  Manu- 
facturers and  Traders  has  decided  to  adopt 
a  standard  size  of  flat  tongue  lamp  bracket, 
as  employed  for  both  side  and  tail  lamps. 
The  tongue  which  they  have  determined  to 
adopt  is  to  be  3  inches  high  and  i^  inches 
by  one-quarter  inch  at  the  base,  tapering  to 
1%  inches  to  one-sixteenth  inch  at  the  top. 


According  to  a  report  from  Paris,  dated 
May  14,  the  automobile  factories  in  the 
vicinity  of  the  capital  have  decided  to  re- 
sume work,  owing  to  a  desire  expressed  by 
a  majority  of  their  striking  employees  to 
return  to  their  places. 
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Garage  Notes. 

C.  E.  Mayers  will  open  a  garage  at  Red  Lion, 
Pa. 

S.  H.  P.  Hall  is  building  a  garage  at  Ballston 
Spa,   N.   Y. 

Thomas  Fulton,  Washingtonville,  N.  Y.,  is 
building  a  garage. 

Fifield  Brothers,  Augusta,  Me.,  will  erect  a 
garage    the    coming    summer. 

S.  W.  Kent  Miller  will  open  a  garage  and  re- 
pair shop  at  Martinsburg,  Md. 

The  Waterville  Market  Company,  Waterville, 
N.  Y..  have  opened  a  garage  on  White  street. 

J.  H.  Godden  has  opened  a  garage  and  repair 
shop  at   481    North   Union   street.    Savannah,   Ga. 

The  Schenectady  Automobile  Exchange  have 
opened  their  garage  at  18  Lafayette  street,  Sche- 
nectady,   N.    Y. 

The  Carlson  Auto  Company,  of  Brooklyn,  N. 
Y.,  have  plans  for  a  new  garage.  They  handle 
the    Winton   cars.  _^ 

The  Wilkinsburg  Automobile  Garage  Company 
have  opened  their  new  garage  at  Hay  and  Ross 
streets,    Wilkinsburg,    Pa. 

The  recently  incorporated  Berwin  Automobile 
Company,  Allentown,  Pa.,  will  build  a  garage  at 
128-132    North    Eighth   street. 

Wm.  Dominick  &  Co.  have  removed  their  gar- 
age and  repair  shop  from  243  Michigan  avenue 
to    544    Wabash    avenue,    Chicago. 

The  new  garage  of  the  Colonial  Automobile 
Company,  5518  Walnut  street,  Pittsburg,  Pa., 
will  be  completed  some  time  next  month. 

Appcrson  Brothers  will  occupy  the  first  floor  of 
the  new  garage  being  built  by  Avon  Von  Glahn 
at  1238  and  1240  Michigan  avenue,  Chicago. 

Robert  Nelms  is  building  a  garage  and  repair 
shop  on  West  Adams  street,  Jacksonville,  Fla. 
R.  L.  Atkinson  will  be  associated  in  business  with 
him. 

The  Waterville  Motor  Company,  Waterville, 
Me.,  of  which  J.  J.  Hennings  and  I.  L.  Belyea  arc 
the  proprietors,  have  opened  a  garage  and  repair 
shop. 

Miller  Brothers,  Glens  Falls,  N.  Y.,  have  pur- 
chased land  at  12  Maple  street  for  the  erection  of 
a  new  garage,  the  one  they  built  last  fall  proving 
too   small. 

A  garage  is  to  be  erected  this  summer  by  the 
Auto  Express  Delivery  Company,  Erie  Court,  S. 
E.  Cleveland,  Ohio,  who  conduct  a  light  delivery 
business. 

The  Stuyvesant  Heights  Automobile  Company 
have  opened  a  garage  and  repair  shop  at  449  Mad- 
ison street,  Brooklyn,  N.  Y.  Raine  Ewell  is  pres- 
ident and  treasurer  of  the  company. 

We  are  informed  that  the  Tarrant  Motor  and 
Engineering  Company,  who  have  a  new  garage  at 
102-112  Russell  street,  Melbourne,  Australia, 
would  be  interested  in  catalogues  and  trade  liter- 
ature   from    American   manufacturers. 

W.  C.  Jaynes  has  disposed  of  his  interest  in 
the  Jaynes  Automobile  Company,  Buffalo,  N,  Y., 
to  C.  B.  Penny,  secretary  and  manager.  It  is 
understood  the  company  will  have  the  Buffalo 
agency  for  the  Packard  cars,  until  recently  in  the 
hands  of  F.   S.  Alliger. 


New  Incorporations. 

Berwin  Automobile  Company,  Allentown,  Pa. — 
Capital,    $10,000. 

The  Sandusky  Automobile  Company,  Sandusky, 
Ohio,  have  reduced  their  capital  stock  from  $150,- 
000  to  $15,000.     J.  J.  Hinch  is  the  president. 

Buick  Automobile  Company,  Kansas  City,  Mo. 
— Capital,  $2,000,  all  paid.  Incorporators,  W.  S. 
Hathaway,  H.  G.  Kirkland  and  W.  F.  Schreiber, 
Kansas   City. 

The  Direct  Drive  Axle  Company,  Columbus, 
Ohio. — Capital,  $150,000;  to  manufacture  automo- 
bile axles.  Incorporators,  J.  R.  Fassig,  C.  O. 
Haines,   Carl   Phillips  and   Irwin  M.   Pleukharp. 

Vandegrift  Automobile  Company,  No.  5  Ex- 
change Place,  Jersey  City,  N.  J. — Capital,  $100,- 
000;  to  manufacture  automobiles,  carriages;  me- 
chanical and  electrical  engineers;  express,  trans- 
fer   and    forwarding.      Incorporators,    Henry    G. 


Morris,  Pedro  G.  Salom,  F.  Rogers  Donahue,  all 
as  above. 

Chester  Automobile  Company,  Chester,  Pa. — 
Capital    stock,    $10,000. 

The  Diamond  Manufacturing  Company,  Detroit, 
makers  of  automobile  parts,  have  increased  their 
capital    from    $100,000   to   $300,000. 

O'Neill-Oilier  Company,  Chicago. — Capital,  $10,- 
000;  to  manufacture  automobile  equipment.  In- 
corporators, Charles  C.  O'Neill,  L.  F.  Oilier,  S. 
E.    Willard. 

Automobile  Rental  Company,  Denver,  Col. — 
Capital,  $50,000.  Incorporators,  B.  B.  Bloom,  E. 
Owens,  A.  P.  Smith,  S.  H.  Hammond,  O.  O. 
Dohme,    of   Denver. 

Notice  has  been  filed  at  Indianapolis,  Ind.,  that 
the  name  of  the  Windsor  Automobile  Company,  a 
South  Dakota  corporation,  has  been  changed  to 
the    Evansville   Automobile    Company. 

The  Aerocar  Company,  Cleveland,  Ohio. — Cap- 
ital, $10,000;  to  manufacture  parts.  Incorpo- 
rators, D.  C.  Westenhower,  W.  J.  Rudolph,  James 
C.  Brooks,  F.  C.  Howe  and  Al  Welch. 

DeLong  Motor  Company,  Syracuse,  N.  Y. — 
Capital,  $25,000;  to  manufacture  automobiles  and 
motor  boats.  Incorporators,  M.  E.  Coe,  G.  E.  De- 
Long  and  A.  M.  Qark,  all  of  Syracuse. 

Columbus  Sight  Seeing  Company,  Columbus, 
Ohio. — Capital,  $10,000;  to  operate  sight  seeing 
cars.  Incorporators,  Ben  Williams,  Bert  Smith, 
J.   B.  Foster,  Henry  Bechtold  and  T.  J.   Farrell. 

Angier  Automobile  Supply  Company,  Boston, 
Mass. — Capital,  $20,000.  President,  Herbert  M. 
Butler,  10  Kenraorc  street,  Boston;  treasurer, 
Oscar  M.   Angier,   24   Gleason  street,   Dorchester. 

Willink  Garage  Company,  Brooklyn,  N.  Y. — 
Capital,  $10,000;  to  deal  and  rent  automobiles. 
Incorporators,  Herbert  O.  Hyatt,  Edward  H. 
Bancker,  of  Brooklyn,  and  George  E.  Austin,  of 
Manhattan. 

Boston  Auto  Livery  Company,  Boston,  Mass. — 
Capital,  $15,000;  automobile  livery  business. 
President,  Antonio  Leverone,  8  Sherman  street, 
Roxbury;  treasurer.  Royal  A.  Waiteling,  320  New- 
bury   street,    Boston. 

North  Shore  Auto  Passenger  Company,  Beverly, 
Mass. — Capital,  $50,000;  common  carriers  of  per- 
sons and  property.  President,  S.  Harvey  Dow, 
46  Cabot  street,  Beverly;  treasurer,  Ulysses  G. 
Haskell,  66  Cabot  street,   Beverly. 

Ultra  Motor  Company,  New  Haven,  Conn. — 
Capital,  $25,000;  to  manufacture  motors,  motor 
cars,  motor  cycles  and  motor  boats.  Incorporators, 
Joseph  Schaeffer  and  John  H.  Connell,  New 
Haven;  Otto  S.  Jung,  New  York. 

Vehicle  Top  and  Supply  Company,  St.  Louis. — 
Capital,  $17,100,  all  paid.  Incorporators,  George 
Haubert,  of  Logan,  la.,  twenty-one  shares;  Wil- 
liam E.  Clark,  William  H.  Daughters,  John 
Mueller  and  Allan  H.  Clark,  of  St.  Louis. 

Lexington  and  Concord  Sight  Seeing  Company, 
Lexington. — Capital,  $10,000;  to  deal  in  automo- 
biles and  transport  passengers  by  means  of  them. 
President,  George  W.  Taylor,  Lexington;  treas- 
urer, Henry  F.  Knight,  50  State  St.,  Boston. 

Memphis  Automobile  Company,  Memphis,  Tenn. 
— Capital,  $10,000;  to  deal  in  and  rent  automo- 
biles; also  to  convey  passengers  and  freight.  In- 
corporators, E.  B.  Meyer,  A.  L.  Cross,  E.  L. 
Menager,  William  Floyd  and  F.  Zimmermann. 

The  Slama  Tire  Guard  Company,  Humboldt, 
Neb. — Capital  stock,  $90,000;  to  manufacture  de- 
tachable non-skid  tire  protectors.  Incorporators 
and  officers:  President,  O.  A.  Cooper;  vice  presi- 
dent, Lewis  Slama;  secretary,  C.  K.  Cooper; 
treasurer,    C.    M.    Linn. 

Matthews  Motor  Company,  Northeast  Comer 
Fifth  and  Erie  Streets,  Camden,  N.  J. — Capital, 
$75,000;  to  deal  in  automobiles.  Incorporators, 
Louis  I.  Matthews,  Clinton  Apartments,  Philadel- 
phia, Pa.;  J.  Morris,  5427  Wayne  avenue,  German- 
town,  Pa.;  Craig  Herbcrton,  2018  Walnut  street, 
Philadelphia. 

The  New  York  Car  and  Truck  Company,  Jer- 
sey City,  N.  J. — Capital  stock,  $2,500,000;  to 
manufacture  railway  and  street  cars,  carriages, 
automobiles,  omnibuses  and  other  vehicles.  In- 
corporators, John  H.  Turner,  Harry  S.  Rossell 
and   Thomas    S.    Strong,    Jr.,   all   of    15    Exchange 


place,    Jersey    City,    the    registered    office    of    the 
company. 

Rochelle  Motor  Company,  New  Rocfaelle,  N.  Y, 
— Capital,  $150,000;  to  manufacture  automobile*. 
Incorporators,  E.  T.  Birdsall,  E.  S.  Winskm  and 
G.  W.  Vaughn,  George  Moore  and  Edgar  K. 
Bourne. 


New  Agencies. 

Aurora,    III.— W.   J.    Reid,   Buick  cars. 

Boston,   Mass. — E.   S.   Breed,   Buffum  cars. 

Galva,    111. — Fred   E.   Dack,   Compound  cars. 

Allentown,   Pa. — Homer   Adams,   CoHnn  cars. 

Aurora,    111. — Andrew    Welch,    Studebaker   cars. 

San  Pedro,  Cal. — Marine  Supply  Company,  Rto 
cars. 

Bainbridge,  Ga. — Charles  A.  Caldwell,  Cotn- 
pound  cars. 

Boston,  Mass. — Adams-Dutton  Motor  Cor  Coia- 
pany,    Elmore   cars. 

Pueblo,  Col. — The  Pueblo  Automobile  Compaor. 
Pope-Waverley  cars. 

Boston,  Mass. — The  Boston  Mechanical  Cobj- 
pany,   Motor  Mart,   Moon  cars. 

Baltimore,  Md. — Charles  L.  Wicgand,  840 
North  Fulton  avenue,   Reo  cars. 

Allentown,  Pa. — Nadig  Brothers,  Queen,  St 
Louis    and    Stoddard-Dayton    cars. 

Pittsburg,  Pa. — Colonial  Automobile  Company, 
5518  Walnut  street,   Cleveland  cars  and  Aerocars. 

Schenectady,  N.  Y. — The  Schenectady  Auton»> 
bile  Exchange,  18  Lafayette  street.  Maxwell  asd 
Mitchell  cars. 

Oakland,  Cal. — The  George  P.  Moore  Company. 
Inc.,  spark  coils  of  the  Connecticut  TelejAone  and 
Electric  Company. 

Los  Angeles,  Cal. — The  George  P.  Moore  Com- 
pany, Inc.,  spark  coils  of  the  Connecticut  Tele- 
phone  and   Electric   Company. 


Trade  Literature  Received. 

Davis  W.  Shulcr  &  Son,  Amsterdam,  N.  Y.— 
Booklet,    "About   Motor   Vehicle    Springs." 

Charles  E.  Miller,  97-101  Reade  street.  New 
York. — 1906  price  list  of  automobile  supplies. 

The  Morawitz  Company,  343-345  Broadway. 
Milwaukee,    Wis. — Catalogue  of  Mora  auto  furs. 

Clark  Ellis,  Medina,  N.  Y.— Booklet.  "The  King 
Method  of  Road  Work  in  New  York."  Copt^ 
sent  for  3  cents  in  stamps. 

The  Auto  Supply  Company,  1662  Broadway, 
New  York. — Sixth  annual  catalogue  of  automo- 
bile supplies,  apparel  and  tools. 

Catalogue  of  the  assets  of  the  Vehicle  Equip- 
ment Company,  bankrupt,  to  be  sold  at  public 
auction  at   Long  Island  City   May    16. 

The  Gilbert  Manufacturing  Company,  New 
Haven,  Conn. — Supplement  to  catalogue  shoving 
the  case,  leggings  and  tire  holding  irons. 

Saks  &  Co.,  Herald  Square,  New  Yoric.— Cata- 
logue, "Distinctive  Automobile  Garments  and 
Requisites  for  Spring  and  Summer  Service." 


Trade  Personals. 

H.  N.  Dunlap,  formerly  assistant  sales  manager 
of  the  Ford  Motor  Company,  has  resigned  to  take 
a  position   with   the  Aerocar   Company. 

John  L.  Poole,  foreign  representative  of  the 
Olds  Motor  Works,  returned  to  New  York  on 
the  Hamburg-American  steamship  Amerika  May  s 

George  C.  Hood,  who  has  been  with  the 
Baltimore  Motor  Carriage  Company  since  its  o^ 
ganization,  is  now  with  the  Motor  Car  Company. 
of    Baltimore. 

The  Evansville  Battery  Company  will  be  rep^^ 
sented  in  Chicago  and  the  State  of  Illinois  by 
Frank  S.  Hanchett,  with  an  office  at  1303  Michi- 
gan  avenue. 

Charles  D.  Smith,  formerly  of  the  Wintoo 
Company's  New  York  branch,  has  been  appointed 
Eastern  supervisor  of  the  Winton  Company,  with 
headquarters    at    Boston. 

Louis  C.  Block,  former  special  representative 
of  the  Ford  Motor  Company,  has  been  appointed 
manager  at  Buffalo,  N.  Y.,  succeeding  A.  M. 
Robbins,  who  has  gone  with  the  Babcock  Dettrlc 
Carriage    Company    as    salesman. 
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This  f2,500  Winton  Model  K  Runabout  is  faster  on  iev^i  and  incline  than  the  f2,500 
V^ton  Model  K  because  it  carries  no  rear  seats.  Otherwise  it  is  exactly  the  same  as  the 
Vinton  Model  K,  the  most  thoroughly  tested  and  proved  car  on  the  1906  market.  More 
than  900  of  them  in  daily  use  and  all  giving  satisfaction. 

For  details  get  "The  Motor  Car  Dissected"  from 

"ihe    WINTON    MOTOR    CARRIAGE    CO. 

Uc«ued  under  Seidell  Patent.  CLEVELAND,   OHIO,  U.  S.  A. 

Winton   Brmnch    Houses    in   New   York,     ftoston.    Philadelphia.   Pittsburg.  Chicago   and  London.       Winton  Sales 
Agencies  in  all  important  places. 


Copyright,  1906,  by  E.  P.  Ingersoll 


Note'  the  Enormous  Traction.       Remember  the  Rigid,  Non-Elastic  Base. 


WITH   THESE    IN    MIND.    ITS   EASY   TO   UNDERSTAND  WHY 

Diamond 

Wire  Mesh  Base 
Construction 


WAS    RECEIVED    AND    IS    USED    WITH    DELIGHT    IN    THE    FIELD    OF    THE    COMMERCIAL    VEHICLE. 

More  points  in  which  Diamond  Wire  Mesli  Base  Construction  excels  all  others: 


SiMPLiCITY—BBse  and  attaching  device  are  one  and  the  same. 
iSCONOJIK— Phenomenal  wear  at  low  cost  per  ton-mile. 
SCIENTIFIC  BALANCE— Base  and  tread  proportioned  rightly 
for  their  work. 


QUALiTY— DIAMOND. 

Applied  and  removed  without  any  machinery. 

Twin  and  triple  types  used  for  tires  above  5  inch  size. 


SPECIAL    CATALOGUE   ON    REQUEST. 


THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio 


NEW  YORK— 78  Reade  St. 
BOSTON— 174  Columbus  Ave. 
PHILADELPHIA— 304-806  N.  Broad  St. 
BUFFALO-716  Main  St. 


DETROIT— 168  Jefferson  Ave. 
ST.  LOUIS— 89C6  Olive  St. 
CHICAGO— 1523-1531  Michigan  Ave. 
CLEVELAND— 1514  Euclid  Ave. 


SAN  FRANCISCO- 
DENVER— Sa  Boston  BoildiBf. 
MINNEAPOLIS-508  Second  An.  S. 


Every  Road  Is 
A  Smooth  Road 

to  the  man  whose  car  is.  equipped 
with  the  Vestal    Shock   Alisorber, 


It  is  of  the  friction  hand  brake  variety, 
ciod  tomes  into  action  only  when  the 
moiiou  botwttfti  axle  and  car-bcwJy  r-%- 
coeds  twfv  mch*!^s. 

On  smooth  rop'ids  it  allotvs  free  sptmg 
ACtton  and  or\  rmi^h  roads  it  perfectly 
cli*n^k«  Ihr  %iolf^nt  compression  ;md  re- 
coil which,  wttbotit  the  V«?stal  make 
fnoioring  anyihitjjc  Vmt  efi]oy^ble. 

For  voiiT  rout  fort's  s^ike,  wriie  for  the 
circular  amO  price  list. 
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Model  Six,  16  H.  P.,  $1,400 

A  doctor  can't  afford  to  take  any  chances.  He  must  •  i 
powerful  car  that  will  carry  him  over  all  kinds  of  roads,  reg  '  ^ 
the  weather. 

The  same  chassis  is  used  in  this  model  as  in  our  lig'J'  ^ 
cars,  which  have  made  notable  records  in  public  tests  for  reliaP 
and  economy,  carrying  five  passengers. 

Write  for  catalogue  containing  full  description  of  all  our  n» 

THE  E.  H.  V.  CO..  Middletown.  Cofli 
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Speed     Indicating    and    Recording 
Devices— II. 

By  E.  S.  Foljambe. 

Instruments  based  upon  the  pressure 
producing  action  of  motion  in  a  liquid  are 
less  common  than  those  of  the  centrifugal 
governor  t>'pe,  there  being  at  present  only 
two  instruments  of  this  kind  on  the  market 
in  this  country — ^the  Veeder  tachodometer 
and  the  Chicago  Pneumatic  Tool  Company's 
speed  recorder.  The  former  instrument  is 
ilhistrated  and  described  herewith,  while  a 
description  of  the  latter  will  appear  in  an 
early  issue,  the  manufacturers  having 
placed  an  instrument  at  our  disposal  for 
this  purpose,  but  it  having  arrived  too  late 
to  prepare  the  illustrations  for  this  install- 
ment 

The  best-known  instrument  of  this  type 
is  the  Veeder  tachodometer,  which  is  based 
on  what  is  known  as  the  liquid  slip-back 
principle.  Explaining  the  construction  in 
general  terms,  a  paddle  wheel  pump  is  used 
to  set  a  liquid  in  motion  proportional  to 
the  speed  of  the  car.  and  forces  it  against 
its  own  weight  up  into  a  gauge  tube  to  a 
height  corresponding  to  the  pressure  pro- 
duced by  the  motion.  Back  of  the  gauge 
tube  is  a  scale.  In  a  centrifugal  pump 
there  is  always  a  certain  leakage  past  the 
rotating  paddle  wheel,  and  after  the  tach- 
odometer has  adjusted  itself  to  the  mo- 
mentary speed  and  the  speed  remains  con- 
stant, the  liquid  leaks  back  by  the  paddle 
wheel  just  as  fast  as  it  is  urged  forward 
by  the  same,  hence  the  term  "slip-back." 
The  pressure  produced  by  the  centrifugal 
force  on  the  liquid  is  proportional  to  the 
square  of  the  speed  and  also  to  the  specific 
gravity  of  the  liquid,  but  as  the  counter 
force  also  varies  directly  with  the  specific 
gravity,  the  indications  are  independent  of 
the  latter  factor  and  depend  only  on  the 
speed. 

Referring  to  the  illustration  of  the  tacho- 
dometer, the  instrument  combines  a  tach- 
ometer with  an  odometer.  The  Veeder  trip 
odometer  is  connected  to  the  right  side,  as 
shown.  The  speeds  are  indicated  by  a 
column  of  colored  liquid,  either  wood  alco- 


hol or  kerosene,  in  a  tube  backed  by  a 
curved  graduated  scale  somewhat  like  a 
thermometer.  The  liquid  is  forced  by  a 
paddle  wheel  pump  up  into  the  tube,  but 
continually  runs  or  leaks  back,  so  that  the 
tube  is  never  Riled,  but  the  liquid  stands  at 
a  height  corresponding  to  the  speed  of  the 
paddle  wheel,  which  is  in  proportion  to  the 
speed  of  the  car.  The  pump  is  run  by  a 
flexible  cable  from  the  car  wheel.  This 
cable  enters  above  the  level  of  the  liquid, 
to  obviate  the  necessity  of  a  stuffing  box. 
In  the  sectional  view  of  the  instrument 
the  curved  portion  A  carries  the  gradua- 
tions and  the  tube  into  which  the  liquid 
enters  after  passing  the  throttle  valve  B. 
C  is  the  chamber  in  which  the  liquid  is 
carried.    Through  the  centre  of  this  cham- 
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Sectional  Views  of  Veeder  Tachodometer. 


Revolving  Portion  of  Veeder 
Tachodometer. 

ber  runs  the  main  shaft,  with  the  paddle  B 
at  its  lower  end,  around  which  the  case  fits 
rather  closely.  The  upper  end  of  the  shaft 
carries  a  bevel  gear  meshing  with  another 
bevel  gear  on  the  short  shaft  E,  shown  in 
the  side  view,  which  is  driven  by  the  flexi- 
ble cable.  Both  shafts  are  provided  with 
ball  bearings  at  each  end.  Tightly  fitting 
around  the  main  shaft  and  to  the  inside 
walls  of  chamber  C  is  a  displacement 
plunger,  which  is  shown  in  the  sectional 
view  to  the  right;  it  can  be  raised  or 
lowered  to  readjust  the  liquid  level  to  the 
zero  mark  by  a  thumb  nut  G.  The  accom- 
panying photo  shows  the  main  shaft,  bevel 
gear,  displacement  plunger  and  paddle 
wheel. 

It  is  claimed  that  the  instrument  is  quite 
accurate  with  even  as  heavy  a  substance  as 
mercury,  as,  although  the  weight  is  greater, 
the  centrifugal    force  set  up  in   it  is  also 
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Sketch  of  Wolf  Speed  Indicator. 

greater  in  proportion,  and  the  difference  in 
viscosity  does  not  materially  affect  the  re- 
sult. 

The  liquid  slip-back  speed  indicator  has 
been  a  favorite  instrument  with  inventors, 
and  we  illustrate  a  few  of  the  devices  of 
this  kind  which  have  been  covered  by 
United  States  patents,  but  are  not  on  the 
market  so  far  as  is  known.  A  liquid  pres- 
sure type  of  recorder  has  been  patented  by 
F.  E.  Wolf,  of  Berlin.  The  mechanism 
consists  of  an  outside  casing  through  the 
centre  of  which  runs  the  main  shaft  A, 
supported  on  suitable  bearings  at  B  and  at 
each  end.  This  shaft  has  fastened  to  it 
a  disc  C,  which  is  placed  in  a  chamber,  D. 
Piece  E  is  a  kind  of  cover  plate  over  this 
chamber,  and  has  inside  it  a  passage  F 
which  communicates  at  one  end  with  a 
small  reservoir  G  at  the  top,  in  which  is 
carried  the  liquid,  and  at  the  other  end 
with  the  chamber  D.  From  the  top  of 
this  chamber  a  passage  H  runs  to  a  glass 
tube.  The  action  of  the  instrument  de- 
pends upon  the  fact  that  the  disc  C  is 
drilled  with  one,  two  or  more  radial  holes, 
as  shown  dotted,  which  are  filled  with 
liquid  by  means  of  the  communicating  pas- 
sage K,  which  is  drilled  in  the  main  shaft. 
When  not  in  action  the  level  of  the  liquid 
is  the  same  in  the  glass  tube  as  in  the 
reservoir  G,  but  as  soon  as  the  disc  C  is 
rotated  the  centrifugal  force  of  the  liquid 
in  the  radial  holes  causes  a  pressure  in  the 
chamber  and  a  corresponding  rise  in  the 
tube  from  which,  by  scale  indications,  the 
speed  is  shown. 

The  advantages  claimed  are  that  the 
hole  leading  from  the  chamber  D  to  the 
indicating  tube  is  never  either  partly  or 
entirely  covered  by  any  rotating  part,  and 
that  this  rotating  part,  instead  of  being  a 
tight  fit  in  its  case,  does  not  touch  the 
sides  and,  therefore,  does  away  with  fric- 
tion and  consequent  wear,  which  might 
cause    inaccuracy. 

In  an  instrument  patented  by  Wetzel,  of 
Stuttgart,  Germany,  the  reaction  of  a  re- 
volving propeller  in  a  liquid  is  made  use 
of.  Referring  to  the  sectional  view,  the 
cylindrical  case  is  divided  by  the  partition 
A,  and  the  compartment  B  is  filled   with 
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Wetzel's  Speed  Indicator. 


either  oil  or  glycerine.  On  the  main  shaft 
C  is  mounted  the  propeller  D,  driven  by 
the  linkage  EF.  As  the  propeller  is  re- 
volved the  reaction  against  the  liquid  causes 
it  to  move  in  the  direction  indicated  by  the 
arrow,  carrying  with  it  bell  crank  lever  GH 
against  the  spring  K,  and  by  means  of  the 
connecting  link  and  the  rack  M  rotates  a 
gear  to  which  is  a£fixed  the  indicating 
needle.  As  the  propeller  is  driven  in  pro- 
portion to  the  speed  of  the  car,  the  dial 
under  the  needle  can  be  graduated  to  show 
the  speed  in  miles  per  hour. 

An  instrument  of  the  liquid  pressure  type 
has  also  been  patented  by  a  Frenchman, 
Caille.  This  device  consists  essentially  of 
a  kind  of  gear  pump  driven  by  the  usual 
flexible  shaft,  which  forces  liquid  into  an 
upper  chamber  from  which  a  pipe  is  con- 
nected to  a  gauge  suitably  graduated  to 
indicate  speeds  instead  of  pressure.  In 
the  upper  part  of  the  delivery  chamber  is 
a  piston  valve  A  subjected  to  spring  pres- 
sure on  one  side  and  the  pressure  of  the 
liquid  on  the  other.  This  valve  when  raised 
uncovers  delivery  ports  which  allow  the 
liquid  to  enter  chamber  B,  which  is  under 
atmospheric  pressure,  through  the  opening 


C,  from  which  cham- 
ber it  again  passes 
through  the  pump. 
By  correctly  propor- 
tioning the  spring 
pressure  on  the  valve, 
the  area  it  exposes  to 
the  liquid  under  pres- 
sure and  the  dimen- 
sions and  shapes  of 
the  delivery  ports,  the 
pressure  gauge  will 
give  indications  prac- 
tically in  proportion 
to  the  pump  speed, 
and  therefore  to  the 
speed  of  the  vehicle. 

An  instrument  com- 
bining the  governor 
ball  and  liquid  pressure 
principles  has  been 
patented  by  D.  Mason,  of  New  York.  By 
the  usual  centrifugal  action  the  governor 
balls  assume  a  position  according  to  the 
speed  of  rotation,  which  is  in  proportion  to 
the  speed  of  the  vehicle.  The  balls  pull 
downward  on  a  collar  A  and  its  integral 
sleeve  B,  lowering  with  it  plate  D  by  means 
of  nuts  CC  threaded  at  its  upper  end.  Be- 
tween this  plate  and  the  nuts  a  ball  thrust 
washer  is  placed.  As  D  lowers  it  decreases 
the  distance  between  it  and  plate  E.  Plates 
E  and  F  form  end  pieces  of  a  frame  tied  to- 
gether by  rods  upon  which  plate  D  slides. 
The  upper  end  of  the  frame  is  supported, 
upon  the  main  shaft  and  the  lower  end  on 
the  sleeve  B.  As  plates  D  and  E  move  to- 
ward each  other  under  the  governor  action, 
they  compress  an  elastic  bag  filled  with 
suitable  liquid,  in  which  a  pressure  is 
created,  which  causes  the  liquid  to  rise  in 
a  transparent  tube  F  located  on  the  dash- 
board. This  tube  is  graduated  to  show 
the  speed  in  miles  per  hour.  On  the  sur- 
face of  the  liquid  inside  the  tube  is  a  float 
G  which  makes  electric  contact  with  rod 
H  and  rings  an  alarm  bell  when  any  pre- 
determined speed  is  reached  for  which  the 
adjustable  rod  H  was  set.  The  recording 
mechanism  consists  of  a  pivoted  arm  M, 
one  end  of  which  works  in  the  slotted  col- 
lar A  and  the  other  end  marks  a  record  on 
a  strip  of  paper  unwound  from  drum  L  on- 
to drum  K,  which  drums  are  turned  at  a 
variable  rate  of  revolution  necessitated  by 
the  increasing  diameter  as  the  drum  takes 
the  ribbon. 
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The  Arrangement  of  Levers. 

By  N.  W.  W. 
In  planetary  transmission  cars  there  are 
probably  a  dozen  different  combinations  in 
which  the  speed  changing  devices  could  be 
arranged,  but  which  way  is  the  most  con- 
venient? That  is  one  of  the  problems  the 
designer  has  to  settle.  There  are  times 
when  a  driver  is  going  around  and  be- 
tween wagons,  street  cars  and  pedestrians 
on  low  gear,  and  he  needs  both  hands  to 
steer  with.  If  the  low  gear  is  operated  by 
a  side  lever,  how  is  he  to  keep  one  hand 
on  this  lever  so  that   it  could   be   released 


quickly  in  case  something  got  in  the  waj 
and  still  have  both  hands  on  the  wheel  or 
on  the  wheel  and  spark  lever?  To  settle 
this  question  some  makers  have  abandoned 
the  side  lever  for  the  low  gear  and  put  m 
a  pedal,  and  put  the  reverse  gear  on  the 
side  lever.  Now  one  would  ask  *'Why  ha\e 
the  reverse  on  the  side  lever  when  it  is 
objectionable  to  have  the  low  gear  there ?^ 
In  going  backward  the  driver  naturally  will 
turn  in  his  seat  so  as  to  see  where  be  is 
going,  and  he  would  be  liable  to  push  on 
the  low  speed  pedal  by  mistake,  causing 
some  accident. 

Supposing,  now,  that  the  reverse  is 
operated  by  the  side  lever  and  the  low  gear 
by  a  pedal;  the  brake  and  the  high  gear 
must  be  located.  Where  only  one  set  of 
brakes  is  used  this  set  is  best  applied  by 


Mason's   Recording   Apparatus. 

the  use  of  a  pedal,  since  one  can  push 
harder  with  his  foot  than  his  arm,  and 
since  the  right  leg  is  the  stronger,  the 
pedal  is  put  on  the  right  side  of  the  steer- 
ing post.  The  natural  tendency  of  the 
driver  is  to  keep  one  foot  on  each  side  of 
the  steering  post,  and  since  a  careful  driver 
always  keeps  his  foot  on  the  brake,  the  low 
speed  pedal  should  be  located  on  the  left 
side  of  the  steering  post. 

The  high  speed  gears  are  operated  by 
the  forward  movement  of  the  side  lever. 
Of  course,  some  accidents  occur  because  of 
the  operator  not  being  able  to  stoop  over 
and  pull  the  lever  up  in  time,  but  the  danger 
varies  directly  with  the  distance  the  driver 
has  to  reach.  On  some  cars  the  movement 
of  the  arm  alone  will  bring  in  all  the  func- 
tions of  the  side  lever,  but  on  others  the 
operator  must  bend  over  until  his  head  is 
about  level  with  the  steering  wheel  before 
he  is  able  to  touch  the  lever,  but  these  con- 
ditions are  becoming  scarcer,  and  the 
danger  is  not  so  great  as  it  would  be  if  a 
pedal  be  used,  since  the  clutch  might  stick 
and  the  pedal  fail  to  return.  A  remedy  for 
this  would  be  a  strong  spring  to  pull  the 
pedal  back,  but  the  tiring  effect  it  would 
have  on  the  operator  on  long  trips  would 
make  it  impractical.  The  side  lever  i? 
therefore  to  be  preferred  for  the  high  spool 
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^boratory   Tests   of   Cork    Insert 
Friction    Plates. 

A  scries  of  tests  have  recently  been  made 
y  John  R-  Nichols,  under  the  supervision 
f  Professor  Mollis,  of  Harvard  University, 
0  determine  the  value  of  cork  for  increas- 
Bg  the  frictional  resistance  of  metallic  sur- 
aces  in  contact  The  tests  were  made  on 
G)mpQ"  friction  plates,  manufactured  by 
he  National  Brake  and  Qutch  Com- 
any,  16  State  street,  Boston,  and  the  re- 
ort  on  the  tests  has  been  communicated  to 
IS   by    the    company. 

The  pieces  to  be  tested  consisted  of  five 
ast  iron   and  five  phosphor-bronze  plates 

inches  wide  by  10  inches  long  by  three- 
uarter  inch  thick.  One  side  of  each  plate 
lad  been  planed  smooth,  and  one  plate  of 
ach  metal  had,  respectively,  o,  ii,  14,  17 
nd  48  holes  three-quarter  inch  in  diameter 
>y  one-half  inch  deep  drilled  in  the  smooth 
ide.  The  holes  were  located  symmetrically 
n  the  plates  and  in  rows,  staggered.  They 
vcre  drilled  flat  at  the  botom. 

Corks  I  inch  in  diameter  were  compressed 
md  placed  in  the  holes  wet,  allowed  to 
fry,  and  driven  home  hard.  They  were 
hen  sandpapered  down  to  one-thirty-second 
nch  projection  above  the  surface  of  the 
netal.  Before  commencing  a  test,  the  plate 
vas  dragged  back  and  forth  several  times 
mder  a  load  of  about  500  pounds  to  re- 
duce the  corks  to  a  uniform  condition  and 
)ne  that  would  remain  uniform  throughout 
he  subsequent  test.  The  surface  on  which 
iie  plates  were  dragged  consisted  of  a  cast 
iron  plate  with  the  upper  horizontal  sur- 
face planed  smooth.  The  pull  to  overcome 
friction  was  applied  by  means  of  a  piano- 
forte wire,  one  end  of  which  was  attached 
to  the  plate  and  the  other  hung  over  a 
wheel  of  known  resistance. 

The  wheel  was  calibrated  for  fricti6n  as 
follows  : 

Weights  on  the  lower  end  of  the  wire 
were  alternately  hoisted  and  lowered  by 
means  of  a  spring  balance  attached  to  the 
horizontal  part  of  the  wire,  and  half  the 
difference  of  the  balance  readings,  up  and 
down,  was  taken  as  the  correction  for  the 
given  weight.  Weights  were  hung  on  the 
lower  end  of  the  wire  to  keep  the  plate 
moving  at  uniform  velocity  when  started. 
The  velocity  obtained  was  between  one  and 
two  feet  per  minute.  It  is  probable  that  the 
coefficient  of  friction  varies  somewhat  with 
the  velocity,  and  experiment  seems  to  indi- 
cate that  the  coefficient  would  be  higher 
for  greater  velocities.  If  this  is  true,  the 
results  obtained  in  these  tests  show  lower 
values  than  would  be  realized  in  the  prac- 
tical use  of  "Compo"  surfaces  for  brakes 
and  clutches. 

Tests  were  made  on  each  plate  under 
eleven  loads,  varying  from  50  to  550  pounds, 
by  50  pound  increments.  The  weights  were 
piled  upon  the  plate,  a  test  being  made  after 
every  addition  of  50  pounds  and  again  after 
each  removal  of  50  pounds,  as  the  weights 
were  being  taken  off.  A  mean  between  the 
two  readings  for  each  load,  corrected  for 


the  resistance  of  the  wheel,  was  used  in 
plotting  the  curves.  After  fair  curves  had 
been  drawn  through  the  points  plotted  tables 
were  made  out  from  the  curves. 

The  curves  show  that  the  coefficient  of 
friction  for  plain  cast  iron  on  cast  iron  is 
about  .16.  For  plain  bronze  on  cast  iron 
the  coefficient  of  friction  is  .14.  The  co- 
efficient of  friction  of  the  corks  on  the  cast 
iron  is  from  .33  to  .37;  .33  being  the  value 
for  the  heavier  loads. 

It  may  be  noted  that  at  a  definite  "critical" 
point  the  curves  of  the  Compo  friction 
plates  become  straight  lines  parallel  to  the 
line  indicating  the  resistance  of  metal  on 
metal  without  inserted  corks.  This  is  due 
to  the  fact  that  at  a  certain  "critical"  load 
the  corks  have  been  sufficiently  compressed 
to   bring   the   metallic   surfaces    into   close 


^COMR(y*  r£S  TS 

mmoMXt:    ^latk9     s-xto- 

A0rO   f0.  t90m          J.0.hUk^ 

J 

i?S£r* 

/ 

/ 

.  .  AC" 

r^ 

'J 

r 

i»te»«<»a 

/ 

y 

^n 

/ 

^ 

y 

BkiiM*  % 

y 

'/ 

y 

y 

i^ 

/* 

y 

y 

^S5 

i9« 

4 

7 

y 

y 

/ 

5" 

/ 

/ 

y 

/ 

y 

Jt^m*0 

• 

^ 

X 

y 

^ 

y 

oTS^M* 

0 

/J 

r 

^ 

4^ 

y 

Sn 

i 

'y 

/ 

y 

y 

H   " 

^ 

/ 

y 

1" 

I 

r 

y 

x'' 

1: 

/ 

/ 

J 

f 

y 

f/ 

7*- 

B-ii 

T  i 

»-/l 
f^ 

r««4 

if 

krii 

eft 

'He 

1*  « 

ID 

•  lim. 

contact.  In  plates  No.  4  and  No.  9  the  pre- 
mature and  partial  change  of  slope  may  be 
due  to  an  unevenness  of  the  corks,  allow- 
ing one  side  or  one  comer  of  the  plate  to 
come  into  metallic  contact  with  the  bed 
plate.  The  final  slopes  of  these  two  plates 
occur  when  the  entire  metallic  surfaces  are 
forced  into  contact  by  the  load.  The  dotted 
lines  shown  in  connection  with  the  curves 
for  plates  No.  4  and  No.  9  represent  what 
the  curves  would  have  been  had  the  corks 
been  even. 

Above  the  critical  point  the  cork  takes 
no  more  pressure  and  the  load  merely  in- 
creases the  pressure  between  the  metallic 
surfaces.  Below  the  critical  point  the  fric- 
tional resistance  increases  with  the  load  at 
a  rate  measured  by  the  coefficient  of  fric- 
tion of  cork  on  metal.  Above  the  critical 
point  the  frictional  resistance  increases  with 
the  load  at  a  rate  measured  by  the  coefficient 
of  friction  of  the  metals,  and  the  total  re- 
sistance is  the  sum  of  the  constant  drag  of 
the  corks  and  the  frictional  resistance  of 
the  metals  due  to  the  additional  pressure, 
after  that  carried  by  the  cork  is  subtracted 
from  the  total  load. 

The  curves  and  tables  for  loads  above 
the    critical    point    may    be    expressed    in 


mathematical  symbols  as  follows: 
R=/W-hNA  (K  — a), 
where  R  =  resistance  to  motion  of  plate; 
W  =  total  load  on  plate;  ^  =  coefficient  of 
friction  of  metals;  A  =  total  area  of  plate; 
K  =  area  of  cork  in  percentage  of  A;  N  =  a 
constant  depending  upon  the  nature  of  the 
materials  and  the  conditions  of  their  use; 
a  -  another  constant. 

If  r  represents  the  frictional  resistance 
for  each  square  inch  of  surface  and  w  the 
pressure  per  square  inch,  this  formula  may 
be  written 

r=/zi/4-N  (K  — a). 

In  order  to  make  this  formula  practical 
and  useful,  it  is  necessary  only  to  determine 
the  value  of  the  constants  from  the  tests. 
The  equations  then  read,  with  close  ap^roxi- 


A>  f^**",  Qffy    fnt  k-aa  Aarfmwa 


mation,  for  loads  above  the  critical  point : 
For  cast  iron  "Compo," 

R=  .16W-+-.12A  (K  — 6) 
or 

r=  .i6zt/H-  .12  (K  — 6). 
For  bronze  "Compo," 

R=  .14W-+-  .126  A  (K— 5.7). 
or 

r  =  .14  It?  -h  .126  (K  —5.7). 
The  critical  point  occurs  when,  for  cast 
iron, 

W  =  .7iA(K— 6), 


For  bronze. 


zv=.7J  (K— 6). 
W=.66A  (K  — 5.7) 


rt/  =  .66(K  — 5.7). 

SUMMARY. 

For  cast  iron  compo  on  cast  iron. 
When  W  is  less  than  .71  A  (K  — 6) 

R  =  .33W. 
When  W  is  more  than  .71  A  (K  —  6) 
R=  .16W4-  .12A  (K  — 6). 
For  bronze  compo  on  cast  iron. 
When  W  is  less  than  .66  A  (K  — 5.7) 

R=.33W. 
When  W  is  more  than  .66  A  (K  —  5.7) 
R  =  .14W-+-  .i26A(K  — 5.7). 
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MAINTENANCE 

AND  REPAIRS 


buried  tank  is  much  to  be  preferred  for  the 
former. 


The  Construction  of  a  Repair  Pit. 

Bv  J.  Grant  Cramer. 

A  repair  pit  is  not  indispensable.  It  is, 
however,  such  a  great  convenience  that  the 
owner  of  a  car  who  keeps  it  on  his  own 
premises  will  never  regret  the  cost  of  its 
construction,  which  need  not  be  heavy. 
There  are  many  times  when  it  is  desirable 
to  get  under  the  car  to  do  some  odd  jobs 
or  to  clean  the  lower  part  of  the  gear  box 
or  of  the  crank  case. 

It  is  better  not  to  have  the  pit  in  the 
stable  itself,  but  outside,  unless  the  stable 
be  very  large  and  well  lighted.  The  car 
should  be  washed  and  cleaned  outside  on  a 
little  cement  or  asphalt  floor,  so  that  its 
dwelling  may  always  be  neat  and  clean,  and 
not  sloppy,  greasy  and  generally  dirty,  as 
is  too  often  the  case. 

In  order  to  be  able  to  accommodate  all 
sizes  of  automobiles,  a  pit  should  be  of  the 
following  dimensions:  9  feet  9  inches  long, 
2  feet  II  inches  wide,  and  3  feet  7  inches 
deep.  To  the  above  mentioned  length  of 
the  pit,  properly  so  called,  should  be  added 
that  of  four  steps,  each  step  being  8  inches 
deep  and  about  S  inches  high. 

The  walls  of  the  pit  may  be  of  unhewn 
stone,  rough-walled  with  Portland  cement. 
The  whole  pit  must  then  be  covered  with 
a  layer  of  the  same  cement,  carefully 
smoothed  down  and  made  perfectly  water- 
tight. It  is  advisable  to  have  the  corners 
rounded,  in  order  to  facilitate  washing  and 
keeping  them  clean. 

The  bottom  of  the  pit  should  have  a 
gentle  slope  toward  the  drain  pipe,  and 
the  latter  should  have  a  trap.  The  pipe 
should  have  stout  wire  gauze  over  it  to  pre- 
vent foreign  substances  from  choking  it  up. 
A  grating  resting  on  a  little  ledge  all 
around  the  bottom  would  enable  the  re- 
pairer to  avoid  standing  in  the  water,  etc., 
of  the  pit  This  grating  might  be  made  in 
four  or  five  sections.  It  could  then  be 
easily  removed  to  clean  the  pit  or  when 
looking  for  a  small  tool  or  part  which  had 
fallen. 

Another  great  convenience  would  be  to 
have  an  incandescent  lamp.  Never  get 
under  a  car  while  smoking  or  with  a  light- 
ed lamp,  candle  or  matches  in  your  hand. 
In  a  niche  in  one  wall  you  could  have  a 
faucet,  to  which  you  could  connect  up  hose. 

When  a  car  is  not  over  the  pit  cover  the 
latter  with  a  flooring,  so  as  to  prevent  any- 
one from  falling  in. 

The  above  described  construction  may, 
of  course,  be  modified  or  simplified  accord- 
ing to  individual  ideas  or  requirements. 
Brick  could  be  used  instead  of  stone  for 
the  walls.  The  pit  could  be  made  deeper. 
One  could  dispense  with  the  electric  light, 
the  water  supply,  and  even  with  the  drain 
pipe  and   grating.     One   could   use   the   pit 


Hints  on   Detecting  Gasoline   En- 
gine Troubles. 

By  WnxiAM  H.  Bex. 
The  trouble  with  most  drivers  of  motor 
cars  is  lack  of  confidence  in  locating 
trifling  troubles,  for  most  troubles  are,  in- 
deed, trifling.  If  users  of  cars  would  ob- 
serve the  few  rules  which  are  to  follow, 
their  troubles  would  be  reduced  to  a  mini- 
mum. 

FOULED  CONTACTS. 

When  the  motor  fails  to  work  properly, 
inspect  the  contact  points  of  the  vibrator, 
and  usually  a  very  slight  turn  forward  of 
the  contact  screw  will  set  things  right,  but 
if  this  fails,  see  that  the  commutator  con- 
tacts are  clean.  This  trouble  is  generally 
indicated  by  explosions  in  the  muffler, 
which  means  failure  of  ignition  in  the  cyl- 
inders. 

LEAKY    VALVES. 

Should  these  things  fail  to  remedy  the 
trouble,  look  for  leaky  valves.  The  symp- 
tom is  popping  back  in  the  intake  pipe. 
The  cylinder  giving  this  trouble  can  be 
located  by  short  circuiting  one  plug  at  a 
time  with  the  screwdriver.  When  the 
proper  one  is  located,  the  engine  will  main- 
tain the  same  speed  as  previous  to  the 
short  circuits. 

WEAK    BATTERIES. 

The  engine  appears  to  run  fairly  well 
until  the  application  of  power.  It  will  run 
a  short  distance  and  die  down,  and  con- 
siderable adjustment  of  the  carburetor  will 
be  necessary  before  it  will  start  again.  The 
engine  will  then  run  a  short  distance  as 
before,  except  where  considerable  headway 
has  been  gained,  due  perhaps  to  a  down 
grade  favoring  the  motor  after  the  last 
adjustment,  but  it  fails  to  pick  up  again  as 
soon  as  the  speed  of  the  car  is  slacked 
down.  If  dry  cells  are  used,  by  allowing 
them  to  rest  they  may  recuperate  so  as 
to  allow  of  restarting,  and  the  driver  may 
perhaps  reach  his  destination.  With  storage 
batteries  resting  will  do  no  good,  and  the 
battery  must  be  recharged. 

FLOODED   CARBURETOR,    , 

Carburetor  troubles  are  of  several  kinds. 
If  the  carburetor  is  flooded  the  motor  fails 
to  start  on  continuous  cranking.  The 
remedy  is  to  shut  off  the  gasoline,  crank 
the  engine  with  several  rapid  turns  until 
it  starts,  and  as  soon  as  the  speed  begins 
to  decrease,  turn  the  gasoline  to  the  usual 
point  for  best  running. 

RICH    MIXTURE. 

Black  smoke  comes  from  the  exhaust 
There  is  a  lagging  action  of  the  engine  and 
fouling  of  plugs.  Turn  off  the  gasoline 
until  the  engine  has  ceased  action  and  there 
is  an  absence  of  black  smoke  at  the  ex- 
haust. 

RARE  MIXTURE. 

The  symptoms  are  missing  explosions 
and  a  knocking  sound.    If  the  cylinders  are 


in  the  intake  pipe,  the  same  as  vicb  j  j 
valve.  In  this  emergency^  tura  ii| 
valve  to  admit  more  g^asolmc.  If  fa" 
not  remedy,  see  paragraph  on  *T)Ltj  ( 
buretors"  below. 

WATER    IN    CAXBURKna. 

The  symptoms  are  missing  ojii^ 
irregular  running  of  the  motor,  jcsr^ 
absolute  failure  to  run  and  at  otac 
spasmodic  rimning  ais  in  a  osst  c 
batteries.  There  may  also  be  a  5^- 1 
haust.  In  case  of  such  trouble,  tif  rj 
bottom  of  the  carburetor  and  dra, 
ing  all  water  to  escape.  The  watr  si 
carburetor  is  due  to  the  roads  becx  ^ 
the  weather  rainy,  which  causes  *:r 
collect  in  the  air  passages  \t^k^  *> 
carburetor.  If  chamois  or  a  sHk  zrj 
chief  is  used  to  strain  the  gasoia:  j^ 
filling  the  tank  in  the  car.  these  r 
will  be  eliminated. 

DIRTY    CABBL^RErQe- 

The  action  is  much  the  sace  s  \ 
water  in  the  carburetor.  Ra&Tvt  tis 
and,  if  possible,  the  entire  artcm.**  | 
apply  pressure  of  the  tire  puropir'il 
out  the  obstructions.  Instead  of  m 
force  pump  after  removing  the  6  s. 
may  insert  a  piece  of  wire  ia  t\  < 
passage  until  you  get  a  free  ftjw  o  1 
line  directly  from  the  hole  to  the  r  a 

Never  experiment  with  cheap  t-^  i 
best  is  none  too  good  for  a  gas  rpt 
service  which  good  oil  will  grre  rl  I 
than  repay  the  difference  in  prict 
EXCESS  OF  on. 

Oils  may  sometimes  be  foow!  ^i  V 
cause   of   motor    troubles.     Exc«  ^ 
in  the  crank  case  will  cause  f<nlE£  ' 
plugs.      Poor   oil    in    small  qaajrtit  '■ ' 
prove  the  cause  of  endless  txcuiu  "■ 
tors,   especially  of   the   water  ccalei 
Lack  of  a  sufl5cient  amount  of  tfc?  *• 
quality  oil  will  cause  bumii^  of  ta  t* 
weak  explosions,  poor  coropressicsjr'^ 
sequently  great  loss  of  power. 


Motor  Wagons  in  the  Aisti^ 
Army. 

Following  a  series  of  cxpena=* 
armored  motor  cars,  the  Ansirs' ' 
Office  has  instituted  regular  cocnft  • 
struction  for  officers  and  men  v\  '• 
ing  and  care  of  autoniobile&  "- 
course,  which  has  just  been  coai|4^-^ 
attended  by  five  oflfccrs.  a  militrT 
and  twenty-one  men.  In  ad<iit2»  s' 
struction  in  driving,  the  class  o  J 
taught  to  make  such  small  rrptr*  - 
frequently  rendered  neccssarr  ^  ^ 
accidents.  For  this  purpose  ibe  "="■ 
a  four  cylinder  car  was  ootaple*^  • 
to  pieces,  and  the  pupils  wer?  ^'*'^' 
to  rebuild  it  The  course  oc»<x.*«*' 
visits  to  several  automobile  ^'  '^ 
repeated  inspections  of  the  renrrt  -^ 
bile  Show  in  Vienna,  The  Wir  ^  *^ 
pects  to  build  up  gradaaHT  w  ^ 
corps  of  drivers,  and  the  men  in  '^  < 
to  learn  the  work,  as  they  wt-  «** 
able  to  obtain  positions  ai  da-^^    ' 
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Use  of  an  Automobile  in  the  Sale  of 
Mining  Machinery. 

By  Ed  Murray. 

My  business  is  selling  mining  machinery 
ind  setting  it  up.  Last  summer  I  had  oc- 
rasion  to  set  up  three  new  plants  at  the 
same  time  in  a  radius  of  about  twenty 
niles  of  each  other,  and  I  was  kept  on  the 
road  a  great  deal  going  to  the  different 
joints,  superintending  the  work.  I  started 
In  to  drive  the  rounds  with  a  two  horse 
team,  but  soon  learned  that  it  was  impossi- 
ble for  me  to  do  so  in  the  time  I  had,  so 
[  bought  a  popular  two  cylinder  light  tour- 
ing car,  without  tonneau,  rated  at  10  horse 
power.  In  place  of  the  tonneau  I  had 
I  large  box  made  to  fit  in  its  place.  I  made 
3ther  changes  at  the  very  start ;  one  was  to 
put  on  a  ratchet  brake  instead  of  the  one 
already  on  the  car,  which  had  no  ratchet; 
md  the  other  was  to  substitute  solid  tires 
for  pneumatic,  though  cautioned  against 
Lhis  by  friends,  for  fear  of  crystallizing  the 
ixles.  I  did  it  anyway,  for  my  time  was 
limited,  and  my  roads,  if  they  could  be 
called  that,  were  rough  and  covered  with 
sharp,  flinty  rocks. 

Regarding  the  power  of  this  car,  I  was 
surprised  at  its  taking  nearly  everything  on 
die  high  speed.  In  fact,  it  took  hills  on 
the  high  that  two  cars  rated  at  over  20 
borse  power  resorted  to  their  intermediate 
scars  to  climb.  Of  course,  I  had  it  geared 
low,  but  even  at  this  it  would  carry  two 
people  and  quite  a  lot  of  luggage  at  the 
rate  of  22  miles,  an  hour  on  the  level  roads 
af  the  plains. 

PREVIOUS  EXPERIENCE. 

Before  going  further  I  want  to  say  that 
though  I  had  never  owned  a  car  before  I 
bad  ridden  many  miles  in  different  ones 
and  had  learned  to  steer  and  manipulate 
the  gears  of  seven  different  kinds.  My 
business  among  mining  men  often  put  me  in 
contact  with  men  who  owned  cars,  and  they 
gladly  showed  me  all  they  could  about 
diem  and  many  times  insisted  on  my  run- 
ning their  cars.  In  this  way  I  learned,  to 
a  certain  extent,  to  drive  nearly  everything 
from  the  light  single  cylinder  runabout  to 
the  big  four  cylinder  cars. 

The  knowledge  I  had  obtained  in  this 
way  induced  me  to  purchase  a  light  two 
cylinder  car.  The  single  cylinder  cars  ap- 
pealed to  me  on  account  of  their  simplicity, 
but  on  hills  they  did  not  show  up  as 
well  as  the  two  cylinder  cars,  and  they  had 
a  great  deal  more  vibration.  I  could  have 
bought  a  four  cylinder,  air  cooled  machine 
for  almost  the  same  as  I  paid  for  my  car, 
but  from  what  experience  I  had  had — 
whether  it  was  true  with  other  men  or 
not  — ^the  four  cylinder  cars  appeared  to  re- 
quire more  adjustment  than  the  two  cylin- 
der kind. 


HAD  SPECIAL  WRENCH  MADE. 

To  commence  with  my  car,  I  will  say  that 
though  it  had  an  abundance  of  power  for 
the  use  I  required  of  it,  I  was  at  first  al- 
ways adjusting  some  part  of  it,  principally 
the  bearings,  which  needed  constant  atten- 
tion. The  two  crank  shaft  bearings  especial- 
ly would  hardly  run  a  day  without  becom- 
ing loose.  There  were  two  screws  to  ad- 
just these  bearings,  one  below  and  the  other 
above,  just  opposite  each  other.  To  tighten 
these  bearings  I  had  a  small  wrench  made 
to  fit  the  lower  screw;  until  I  did  this  I 
had  to  get  on  my  back  with  a  screwdriver. 
These  bearings  required  so  much  attention 
that  I  did  away  with  the  screws  and  put  a 
three-eighth  inch  bolt  on  each  side  in  their 
places.  To  do  this  I  had  to  enlarge  the 
holes  on  each  side  of  the  crank  case  where 
l^e  bolts  passed  through  to  allow  the  nuts 
on  the  bolts  to  fit  down  on  the  wedge 
shaped  block  which  tightened  the  bearings. 
After  this  I  never  had  any  more  trouble 
with  these  bearings. 

CHANGED  TO  STORAGE  CELLS. 

The  car  carried  two  sets  of  dry  cells, 
six  in  series.  Either  I  had  bad  luck  in 
getting  good  batteries  or  the  motor  had  a 
way  of  eating  them  up  very  fast  I  was 
out  a  little  over  $7  for  batteries  the  first 
month,  and  this  led  me  to  purchase  a  stor- 
age battery,  which  caused  the  car  to  run 
with  more  power  and  afforded  much  bet- 
ter satisfaction  in  every  way.  The  stor- 
age battery  was  6  volt,  60  ampere  hour, 
and  needed  charging  only  twice  dur- 
ing the  whole  season,  at  a  cost  of  one 
dollar.  Though  I  kept  a  set  of  dry  cells  I 
never  had  occasion  to  use  them.  The  only 
trouble  the  storage  battery  ever  caused  me 
was  to  test  the  electrolyte  occasionally  and 
add  some  new.  I  did  not  test  it  one-third 
as  much  as  I  would  a  set  of  dry  cells. 

IMPROVED  COMMUTATOR. 

The  comiyutator  coming  with  this  car 
was  a  freak;  always  breaking  springs  and 
out  of  adjustment  After  the  first  few 
weeks*  use  with  it  I  sent  East  to  a  com- 
pany advertised  in  The  Horseless  Age  and 
got  something  for  $9  that  fitted  the 
shaft  and  never  needed  attention  after- 
wards while  I  owned  the  car,  that  I  can  re- 
member. 

The  machine  had  only  one  coil  for  the 
two  cylinders,  and  though  of  popular  make 
and  of  the  kind  much  used,  it  also  de- 
manded much  care.  As  I  was  not  well 
versed  on  coils  or,  in  fact,  any  part  of  the 
electrical  mechanism,  I  again  resorted  to 
the  back  numbers  of  The  Horseles  Age 
and  learned  that  two  coils  were  considered 
better  than  one  for  a  two  cylinder  car. 
Again  I  wrote  to  one  of  the  companies 
advertising  coils.  I  told  my  troubles;  gave 
number  of  cylinders,  size  of  storage  bat- 
tery, etc.,  and  requested  them,  if  they  could 
supply  me  with  a  reliable  coil,  to  send  it 
to  me  C.  O.  D.  In  due  time  the  coil  came 
with  full  directions  how  to  connect  and 
adjust  it  I  might  also  add  that  the  com- 
pany did  not  send  it  C.  O.  D.,  but  trusted 
me  with  the  amount    Though  I  adjusted 


the  new  coil  a  few  times  during  the  season, 
I  never  regretted  having  bought  it,  as  it 
seemed  to  improve  the  running  qualities  of 
my  car. 

fibre  versus  rubber  air  valve. 

The  carburetor  on  my  car  caused  me 
more  or  less  annoyance  at  first  by  the  air 
valve  sticking,  which  was  made  of  rubber, 
and  would  gather  dirt  and  grit  This 
would  catch  sometimes  and  would  not  open 
to  its  full  extent  when  I  thought  the  throt- 
tle wide  open.  As  it  did  not  require  rubber 
or  need  to  be  air  tight,  I  made  a  valve  out 
of  fibre;  this  never  gathered  dirt  On  the 
late  models  of  the  same  carburetor  I  see 
that  the  company  has  discarded  the  rubber 
washer  for  fibre. 

The  new  parts  that  I  added  to  my  car 
cost  me  nearly  $50.  The  work  I  did 
myself,  on  Sundays,  with  the  assistance 
of  men  about  the  mine,  who  were  always 
willing  to  help  me.  After  making  the  few 
changes  named,  though  they  may  not  seem 
important  no  car  ever  ran  with  less  trouble. 
I  averaged  about  twenty  miles  a  day,  ex- 
cepting Sunday,  for  four  months  with  this 
rig,  and  during  all  that  time  I  never  had 
need  of  a  hay  motor  to  pull  me  to  my  desti- 
nation. 

solid  tires  SATISFACTORY. 

Regarding  the  tires,  I  never  gave  them 
a  moment's  thought  I  never  had  a  chance 
to  use  them  on  cobble  stones,  but  on  dirt 
roads  they  seemed  as  easy  as  pneumatic 
tires ;  and  when  I  buy  a  new  car  it  will  have 
the  same  kind  of  tires. 

I  might  also  add,  though  it  may  be 
doubted  by  many,  that  a  friend  of  mine  in- 
formed me  that  these  tires  carry  a  car 
faster  and  easier  through  heavy  sand  than 
pneumatic.  I  am  positive  of  one  thing,  and 
that  is,  on  hills  where  there  is  deep  dust  the 
tires  hold  better  than  pneumatic,  and  I  have 
always  considered  this  the  reason  of  my 
car's  climbing  two  hills  on  high  speed  when 
the  two  twenty-four  horse  power  cars  al- 
ways  resorted   to   their  intermediate. 

CHANGES  increased  POWER. 

For  the  benefit  of  others  who  might  think 
a  few  small  changes  such  as  I  have  men- 
tioned would  improve  a  car  to  a  great  ex- 
tent, I  might  mention  the  following  inci- 
dent After  my  work  was  over  in  the  sum- 
mer I  spent  a  month  at  a  coast  resort 
There  was  an  automobile  agency  and 
garage  in  this  town  representing  the  same 
make  of  car  as  mine.  The  owner  had  sold 
quite  a  number  of  cars,  among  them  two 
from  the  same  manufacturer  that  I  had  ob- 
tained mine,  but  rated  at  several  horse 
power  higher  and  costing  several  hundred 
dollars  more. 

Oh  little  runs  we  had  it  was  soon  dis- 
covered, to  my  surprise  even,  and  others, 
that  I  could  climb  hills  on  high  that  none 
of  his  cars  could.  This  led  him  to  borrow 
my  car  to  demonstrate  with  one  day  when 
he  had  a  prospective  buyer.  He  had  the 
car  nearly  all  day,  and  when  he  returned 
the  manager  of  the  Pacific  coast  distributing 
agency  of  this  car  was  with  him.  He  got 
out  of  the  machine  and  looked  at  it  quite 
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a  while,  then  taking  the  cigar  from  his 
mouth,  he  turned  to  me  and  said,  "That  is 
the  most  powerful  car  of  its  make  I  ever 
saw,  and  I  have  helped  to  test  thousands 
of  them  at  the  fac^tory  in  the  East." 

Now,  if  the  few  changes  I  made  on  the 
car  caused  such  a  vast  difference,  why  is 
it  that  the  manufacturer  does  not  adopt 
them?  Of  course,  it  would  cost  more,  but 
the  public  would  willingly  pay  for  it. 

Take  the  commutator,  for  instance,  that 
came  on  my  car;  the  whole  thing,  fibre  box 
and  spring  complete  cost  about  75  cents, 
while  the  one  I  substituted  for  it  cost  $9. 
The  manufacturer  could  get  these  at  two- 
thirds  of  what  I  paid  for  it.  The  single 
coil  sent  out  with  my  car  may  be  bought 
nearly  anywhere  for  $7.50,  while  the  double 
coil  that  I  put  on  in  its  place  cost  nearly 
three  times  as  much.  These  things  the 
manufacturer  could  get  at  much  less,  in 
quantities,  at  least. 


Automobile  Notes  from  Sunny 
Alberta,  N.  W.  T, 

By  Dr.  Charles  F.  Smith. 

For  the  past  ten  years  I  have  been  using 
bicycles  in  my  practice,  which,  owing  to 
the  scanty  settlement  of  the  country  round- 
about, and  the  consequent  small  necessity 
of  driving  outside  the  town,  made  the 
keeping  of  a  horse  or  other  conveyance  un- 
necessary. Within  the  last  two  years  the 
tide  of  immigration  has  set  in  our  direc- 
tion, and  the  consequent  settlement  of  the 
farming  districts  and  expansion  of  the 
town  has  made  the  acquisition  of  some 
other   mode   of   transportation   imperative. 

Three  years  ago,  while  on  a  summer  visit 
to  California,  I  had  my  first  automobile 
ride,  and  was  stung  severely  by  the  auto 
bug.  Even  the  spectacle  of  our  chauffeur 
prying  a  clincher  tire  off  the  rim,  and  grov- 
elling in  the  dust  of  a  California  road  mend- 
ing a  blow-out,  with  the  thermometer  at 
115  in  the  shade,  was  not  an  effectual  anti- 
dote. The  poison  still  kept  working,  when, 
later  on,  he  had  to  take  the  body  off  the 
machine  to  sift  some  sand  into  the  trans- 
mission to  get  the  low  speed  clutch  to  hold 
enough  to  climb  a  10  per  cent,  grade.  Sand 
was  cheap,  anyway,  and  can  easily  be  got 
in  this  country. 

Last  fall,  after  paying  the  iceman  for 
his  summer's  work,  I  found  myself  several 
simoleons  ahead  of  the  game,  and  felt  that 
I  could  at  least  afford  to  send  for  cata- 
logues, and  did  so.  I  also  put  up  2$  cents 
for  the  Doctors'  Number  of  The  Horseless 
Age,  which  was  undoubtedly  the  best  in- 
vestment I  ever  made,  as  I  got  more  in- 
formation for  less  money  than  ever  before. 
I  read  this  diligently  and  with  varied  re- 
sults. I  would  read  one  man's  experience, 
and  it  would  look  as  easy  as  taking  candy 
out  of  a  Christmas  stocking.  The  next 
page,  and  my  feet  would  get  cold  clear  up 
to  the  knees. 

However,  about  this  time  I  had  to  make 
a  trip  as  far  as  Chicago,  and  while  there 
rubbered  around  some  of  the  automobile 
agencies,  and  finally  had  made  up  my  mind 


to  invest  in  a  light  tonneau  car  of  well 
known  make.  Before  finally  closing  the 
deal  I  had  a  letter  from  home  saying  that 
the  bottom  had  fallen  out  of  a  real  estate 
speculation.  As  the  car  in  question  would 
have  set  me  back  about  $1,500,  I  had  to 
pass  it  up. 

On  my  way  home  I  had  to  wait  over 
in  Minneapolis  for  a  day;  while  there  I 
wandered  down  into  the  auto  district,  and 
wound  up  by  buying  a  demonstrating  run- 
about, double  opposed  cylinder  under  the 
hood,  shaft  driven.  This  machine  was 
taken  into  the  shop,  cleaned  up  and  paint- 
ed, and  a  small  detachable  tonneau  that 
will  hold  two  children  nicely  was  built 

I  reached  home  about  the  first  of  the 
year,  and  while  the  machine  was  being 
fixed  up  in  Minneapolis  built  a  garage  for 
it  The  car  came  along,  knocked  down  an4 
crated,  about  the  middle  of  February. 
With  the  help  of  three  or  four  other  seek- 
ers after  knowledge  the  machine  was  set 
up  successfully,  and  loaded  up  with  gaso- 
line, oil  and  water.  The  rear  seat  was 
put  on,  two  husky  helpers  climbed  in  there, 
another  in  the  front  seat  with  me,  the  ma- 
chine was  pushed  out  into  the  alley,  and, 
like  the  Israelites  of  old,  we  set  out  ac- 
companied by  a  pillar  of  smoke.  In  my 
anxiety  to  keep  my  bearings  from  melting 
out,  I  had  put  in  enough  oil  to  run  her 
for  two  months,  and  naturally  it  came  out 
through  the  exhaust 

One  man  was  told  off  to  do  the  crank- 
ing, and  he  did  not  have  any  time  for 
sleep,  as  every  time  we  would  change 
the  speed  we  would  stall  the  engine.  As  it 
was  the  first  owned  here  and  the  second 
one  ever  seen  in  town,  we  had  plenty  of 
spectators. 

We  drove  around  for  about  an  hour,  and 
succeeded  in  breaking  a  spring  leaf,  and 
blowing  out  a  tire,  which  was  in  bad  shape 
when  the  car  was  bought. 

Since  that  time,  with  the  exception  of 
breaking  another  spring  leaf  by  dropping 
into  a  hole  about  2  feet  deep,  at  15  miles 
an  hour,  the  breakage  and  repair  accoimt 
has  been  nil. 

I  have  driven  her  about  600  miles,  at  an 
average  cost  of  2}i  cents  per  mile  for  oil 
and  gasoline.  Oil  costs  about  $1.25,  and 
gasoline  40  cents  per  imperial  gallon,  buy- 
ing it  in  barrel  lots.  The  car  will  average 
i8  miles  to  the  gallon,  town  and  country. 
She  has  plenty  of  power,  all  kinds  of 
speed,  and  has  not  as  yet  laid  down  with 
me  anywhere.  I  am  fortunate  in  not  hav- 
ing any  automobile  experts  in  the  town,  as 
the  spring  repairs  necessary  have  been  done 
by  an  ordinary  blacksmith,  and  the  car  is 
so  simple  that  I  cannot  see  where  any 
ordinarily  intelligent  machinist  could  not 
fix  any  part  in  a  very  short  time.  Extra 
parts  can  be  procured  at  reasonable  rates 
in  a  couple  of  days  from  Minneapolis.  My 
patients  now  get  more  attention  than  ever 
before,  as  what  was  formerly  severe  labor, 
in  windy  weather  at  least,  is  now  a  recre- 
ation. I  had  during  my  student  days  a 
fairly  good  education  in  mechanical  lines, 


'  having  spent  several  3rears  in  the  pipe  organ 
business,  and  the  automobile  is  a  simple 
proposition  to  fix  alongside  of  some  of  the 
earlier  forms  of  electric  and  pneumatic 
church  organs. 

A  30  per  cent  solution  of  wood  alcohol 
in  the  honeycomb  radiator  successfully  rc^ 
sisted  frost  A  tin  can  full  of  the  solutioa 
left  out  all  night  at  30**  below  zero  oni} 
froze  to  the  consistency  of  snow,  and  would 
not  have  done  any  damage  to  the  radiator 
if  the  car  had  stood  out  all  night 

All  joints,  universal  and  steel  gear  are 
packed  with  grease,  and  protected  by  leatbo^ 
boots,  following  out  a  recent  suggestion  ia 
this  magazine.  With  a  shaft  driven  ma- 
chine, this  does  away  with  the  necessity  of 
a  large  boot  under  the  car,  as  the  only 
working  parts  that  are  exposed  are  the 
push  rods  and  valve  stems,  which  can  be 
protected  if  necessary  with  a  little  asbestc* 
paper  or  tin. 

As  far  as  depreciation  is  concerned,  I 
have  had  the  car  nearly  all  apart  in  my 
spare  moments,  principally  to  see  how  it 
worked,  and  apart  from  tires  I  would  not 
think  the  car  had  depreciated  more  than 
10  per  cent  at  the  most,  in  spite  of  having 
had  a  good  hard  season's  work. 

Finally,  it  seems  to  me  that  if  a  man  las 
any  liking  for  machinery  at  all,  and  a  rea- 
sonable amount  of  ordinary  sense,  and  wiB 
put  in  half  the  time  on  his  madiine  that 
he  would  have  to  on  a  horse  and  buggy, 
he  will  get  as  much  satisfaction,  do  double 
the  work  and  have  a  heap  more  fun,  with 
no  more  expense. 


The  Automobile  Situation  in 
Manitoba. 

Samuel  H.  Shank,  United  States  consul 
at  Winnipeg,  Man.,  write^  us  that  there 
are  only  prairie  roads  in  that  province, 
without  gravel  of  any  kind,  and  many  of 
them  not  graded.  They  are  not  suitable 
for  touring  purposes,  because  the  least  rain 
makes  them  impassable  for  motor  cars. 

Winnipeg  automobilists  have  discussed 
building  a  road  from  Winnipeg  to  Portage 
la  Prairie,  53  miles,  but  no  definite  action 
has  been  taken. 

The  reports  that  have  been  circulated 
that  a  158  mile  road  was  being  built  for 
automobilists  in  Manitoba,  he  says,  are  not 
true. 

He  continues  as  follows: 

In  the  city  of  Winnipeg  automobiling  is  raj 
pleasant,  as  the  city  is  practically  level,  and  bas 
many  miles  of  good  streets.  There  are  2»H  ^^ 
of  asphalt,  iS%,  miles  of  cedar  block,  35 J4  nules 
of  macadam,  and  150  miles  of  gravel  streets. 

Five  concerns  handle  machines:  The  Dominica 
Automobile  Company,  Ltd.,  who  are  constructing 
a  three  story  garage  to  cost  $60,000;  McCoUocIi  4 
Boswell,  Joseph  Maw  &  Co.,  W.  E.  Grussey  aod 
H.  A.  McVecty.  About  140  motor  cars  are  in  w< 
in  Winnipeg  at  present.  The  prospect  for  an  in- 
creased business  this  year  is  good. 

The  motor  vehicle  for  commercial  purposes  has 
not  been  used  in  this  city,  except  in  one  instancr 
that  an  Oldsmobile  was  converted  into  a  light  de- 
livery wagon  and  gave  satisfaction.  The  scvm 
winters  have  prevented  the  use  of  cars  during  > 
great  part  of  the  year,  and  consequently  the  hwi" 
chants  have  not  adopted   motor  vehicles. 
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Does  the  New  York  Law  Discrim- 
inate Illegally? 

The  whole  theory  of  the  American  Gov- 
ernment is  that  of  equality  of  the  citizens, 
and  the  Constitution  of  the  United  Stamps, 
which  is  the  fundamental  and  supreme  law 
of  the  land,  protects  the  citizens  by  pro- 
viding that  no  State  shall  deny  to  any  per- 
son within  its  jurisdiction  the  equal  pro- 
tection of  the  laws.  This  constitutional 
provision  prohibits  the  State  legislatures 
from  enacting  legislation  which  without 
good  reason  grants  certain  privileges  and 
immunities  to  one  class  of  persons  which 
are  denied  to  another  class.  It  prevents 
favoritism  for  which  there  is  no  logical 
public  necessity.  Its  purpose  is  to  stamp 
out  partiality  in  the  enactment  of  laws,  and 
it  was  incoq)orated  into  the  Federal  Con- 
stitution in  order  that  each  citizen  might 
enjoy  all  the  privileges  and  immvmities 
which  every  other  citizen  possesses,  where 
there  is  no  logical  cause  for  differentiation. 

This  constitutional  provision  may  be  ap- 
pealed to  by  those  who  are  discriminated 
against  unlawfully  under  automobile  legisla- 
tion, and  it  is  very  appropriate  to  consider 
in  particular  whether  or  not  the  recent 
amendment  of  the  New  York  Motor 
Vehicle  Law  is  constitutional,  in  view  of 
the  fact  that  owners  of  automobiles,  by  Sub- 
division 3  of  Section  6,  are  granted  the 
privilege  of  using  a  surety  company's  bond 
in  lieu  of  other  security  when  arrested  for 
violation  of  automobile  regulations.  The 
law  provides  that  where  the  owner  of  a 
motor  vehicle  is  taken  into  custody  he 
shall  be  forthwith  taken  before  an  officer, 
and  be  entitled  to  an  immediate  hearing. 
If  a  hearing  cannot  then  be  had,  it  is  pro- 
vided that  he  shall  be  released  on  giving  a 
bond,  executed  by  a  fidelity  and  surety 
company,  or  the  giving  of  his  personal  un- 
dertaking secured  by  a  deposit  of  money, 
or  by  leaving  the  automobile. 

It  will  be  seen  that  this  sub-division  of 
the  automobile  law  grants  to  the  owner  of 


a  motor  vehicle  certain  privileges  which  are 
denied  to  an  operator  who  does  not  own 
the  automobile  which  he  is  operating.  Thus 
the  hired  chauffeur  and  the  borrower  or 
hirer  of  an  automobile  are  denied  the  privi- 
leges of  this  amendment  No  one  except 
the  owner  of  a  motor  vehicle  can  claim  the 
special  right  granted  by  the  Legislature  to 
use  a  surety  company's  bond  when  arrested. 
Very  naturally  the  question  may  be  asked, 
Is  there  not  an  unjust  discrimination  in  the 
New  York  statute?  Is  there  any  reason 
founded  upon  public  necessity  why  a  certain 
class  interested  in  motoring  shall  have  the 
right  to  be  taken  immediately  before  an 
officer  for  a  hearing  and  a  right  to  use  a 
surety  company's  bond  in  bail  proceed- 
ings, and  the  same  right  be  denied  to 
another  class  of  citizens  engaged  in  auto- 
mobiling?  If  there  is  a  reason  for  making 
this  discrimination  founded  upon  sound  pub- 
lic policy,  then  the  law  is  constitutional,  but 
if  there  is  no  logical  basis  authorizing  the 
granting  of  these  privileges  and  immuni- 
ties to  owners  and  not  to  others,  then  the 
law  violates  that  fundamental  and  sacred 
inhibition  of  the  Federal  Constitution  which 
makes  all  men  equal  before  the  law. 


Qearless  Cars. 

One  of  the  prominent  foreign  manu- 
facturers of  six  cylinder  cars  is  now  of- 
fering a  gearless  model  as  an  option.  The 
regular  model  supplied  by  this  concern  is 
equipped  with  three  forward  speeds  de- 
rived from  a  sliding  gear  combination,  but 
in  the  gearless  model  the  change  speed 
gear  is  absolutely  discarded  and  nothing 
intervenes  between  the  engine  and  the  driv- 
ing mechanism  except  the  clutch,  which  is 
of  the  multiple  disc  type,  designed  to  with- 
stand considerable  slippage  during  the  ac- 
celeration of  the  car.  In  view  of  the  ex- 
tensive discussion  which  has  persisted  for 
a  number  of  years  as  to  the  practicability 
of  doing  away  with  the  change  speed  gear, 
any  statement  bearing  upon  the  realization 
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of  the  gearless  car  in  a  marketable  form 
is  naturally  of  interest.  "Gearlessness"  has 
been  one  of  the  ideals  which  have  been  very 
pertinaciously  entertained  by  the  automo- 
bile public. 

The  recent  increase  in  the  number  of  cyl- 
inders employed  in  automobile  motors,  and 
especially  the  frequent  adoption  of  six 
cylinder  engines,  providing  as  they  do  not 
merely  a  power  impulse  each  stroke,  but 
impulses  actually  overlapping  one  another, 
has  brought  "gearlessness"  nearer  to  real- 
ization than  hitherto.  Improvements  in 
constant  mixture  carburetors,  which  enable 
multiple  cylinder  engines  to  be  run  very 
slowly  and  at  the  same  time  regularly  and 
sweetly,  with  satisfactory  torque  develop- 
ment, have  also  rendered  less  impracticable 
the  car  which  shall  exhibit  all  necessary 
speed  variations,  even  though  provided 
with  but  a  single  gear  reduction  ratio  to 
the  rear  wheels. 

The  gearless  car  problem  is,  of  course, 
intimately  connected  with  the  development 
of  a  clutch  which  shall  enable  the  motor  to 
pick  up  its  load  quite  gradually.  Of  course, 
it  goes  without  saying  that  the  gearless  car 
must  necessarily  be  a  vehicle  of  very  high 
ability.  Its  motor  must  be  capable  not 
only  of  keeping  the  car  in  motion  upon  its 
one  fixed  gear  ratio  under  the  most  trying 
conditions,  but,  even  more,  it  must  be 
capable  of  accelerating  it  tmder  the  most 
arduous  circumstances  of  road  surface  and 
grade.  Nor  should  it  be  forgotten  that 
clutch  slippage  is  at  best  a  very  wasteful, 
if  not  destructive,  process,  the  difference 
in  speed  of  the  two  clutch  members,  mul- 
tiplied by  the  moment  of  friction  acting 
between  them,  representing  lost  energy 
which  is  converted  into  useless  heat 

In  connection  with  the  question  of  gear- 
less cars,  the  two  cycle  engine,  which  is 
still  more  or  less  the  "dark  horse"  of  the 
automobile  world,  may  well  play  a  part,  on 
account  of  the  fact  that  its  delivery  of  use- 
ful energy,  even  in  the  three  cylinder  type, 
is  very  similar  in  point  of  constancy  to  that 
realized  from  the  six  cylinder  four  cycle 
motor.  This  constancy  of  motor  turning 
effort,  in  addition  to  a  very  wide  range  of 
effective  engine  speed,  high  car  ability  and 
proper  clutch  arrangements,  seems  to  be 
the  gist  of  the  requirements  which  make 
toward  "gearlessness."  In  point  of  range 
of  speed  control,  the  two  cycle  engine,  in 
its  present  state  of  development,  is  gen- 
erally regarded  as  inferior  to  its  older 
rival. 
While  it  is  not  likely  that  any  general 
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adoption  of  gearless  cars  is  imminent,  it 
does  seem  possible  that  six  cylinder  gaso- 
line vehicles  of  large  power  may  generally 
dispense  with  any  intermediate  speeds  and 
rely  upon  a  direct  drive  for  all  regular 
service,  although  provided  with  a  single 
low  gear  for  use  in  starting.  However  far 
removed  from  realization  on  the  commer- 
cial scale  the  gearless  car  may  still  be, 
there  is  a  fascination  connected  with  the 
question  which  makes  it  perennially  a  sub- 
ject for  conjecture  and  discussion  among 
those  to  whom  simplicity  in  motor  car  con- 
struction and  operation  appears  a  desidera- 
tum. 


Solid  Tires  and  Crystallization  of 
Axles. 

Our  present  automobiles,  almost  without 
exception,  are  built  to  run  on  pneumatic 
tires,  and  if  a  change  is  to  be  made  to  solid 
tires,  due  precautions  must  be  observed 
or  serious  accidents  may  result  The  solid 
tire  is  inherently  less  elastic  than  the  pneu- 
matic, and  before  it  is  adopted  the  ques- 
tion should  be  considered  whether  the  car 
is  sufficiently  strong  in  all  its  parts  to 
withstand  the  additional  vibration  to  which 
it  will  be  subjected.  It  is  safe  to  say  that 
the  average  high  powered  touring  car  of 
today  would  not  stand  up  with  solid  tires, 
because  the  speed  of  these  cars  is  too  high 
and  there  is  an  enormous  difference  be- 
tween the  cushioning  effect  of  a  5  inch 
pneimiatic  and  a  solid  tire  of  the  same  car- 
rying capacity.  A  confirmation  of  this  view 
was  furnished  a  few  days  ago  when  a 
large  40  horse  power  touring  car  of  well 
known  make,  fitted  with  solid  rubber  tires 
on  its  front  wheels,  while  running  along  the 
street  in  New  York  city  at  a  moderate 
speed,  suddenly  broke  one  of  its  steering 
knuckles,  letting  that  side  of  the  axle  down 
on  the  street,  and  no  sooner  did  it  strike 
the  ground  than  the  other  knuckle  snapped 
off,  too.  This  car  has  a  maximum  speed 
of  perhaps  50  miles  per  hour,  and  as  the 
occupants  hardly  feel  any  vibration  due  to 
reduced  resiliency  in  the  front  tires,  it  may 
well  be  imagined  that  the  car  with  its  solid 
front  tires  had  been  driven  occasionally  at 
a  very  high  speed.  That  the  front  axle 
should  crystallize  under  such  conditions 
should  have  been  expected,  and  the  accident 
proves  that  it  did. 

The  front  wheels  of  a  high  powered  car 
are  perhaps  the  most  unfavorable  place 
for  solid  tires.  The  dead  load  of  the  motor 
right  over  the  front  axle  intensifies  the 
strains  on  the  latter  due  to  road  vibration. 


Vol,  17,  No.  IX. 

favoring  crystallization,  and  the  motor,  as 
the  most  delicate  piece  of  mechanism  00  a 
car,  requires  more  than  any  other  part  the 
shock  absorbing  action  of  the  pneumatic 
tire.  Solid  tires  can  be  mounted  with  more 
confidence  on  the  rear  wheels  of  fairly  low 
powered  cars,  but  even  there  it  is  usually 
best  to  reduce  the  gear  ratio  when  the 
change  in  tires  is  made,  if  this  can  be 
done  without  too  much  inconvenience  and 
expense. 


Effect  of  Violating  the  Law- 

There  are  two  sets  of  laws  which  govern 
the  driving  of  automobiles  on  the  pubhc 
highways.  We  have  the  statutory  regula- 
tions expressly  controlling  the  operation 
of  motor  vehicles,  and  also  the  common 
general  statutory  law.  The  automobile  en- 
actments prohibit  certain  rates  of  speed; 
the  common  law,  which  is  the  unwritten 
law,  requires  autoists  to  refrain  from  being 
negligent  or  careless,  and  the  general  statu- 
tory law,  in  many  jurisdictions,  provides 
certain  regulations  in  reference  to  general 
traffic  on  the  public  avenues  of  travel.  The 
automobile  driver  is  controlled  by  all  these 
laws. 

A  most  interesting  question  is  presented 
where  a  motor  car  driver  injures  a  person 
on  the  public  ways,  when  the  automobile 
is  being  driven  at  a  prohibited  speed.  Does 
the  fact  that  the  speed  law  was  violated 
necessarily  make  the  automobilist  liable  for 
the  damage  resulting,  irrespective  of  the 
question  of  whether  he  was  negligent  or 
the  injured  party  guilty  of  contributor}- 
negligence?  It  may  also  be  asked  whether 
the  chauffeur  who  has  unfortunately  caused 
the  death  of  another  person  is  guilty  of 
manslaughter  by  reason  of  the  mere  fact 
that  at  the  time  the  catastrophe  happened 
the  speed  limit  was  exceeded? 

At  the  outset,  it  must  not  be  forgotten 
that  the  violation  of  automobile  regula- 
tions involves  no  moral  turpitude,  and  an 
infraction  of  a  specific  automobile  require- 
ment is  only  mala  prohibita.  A  penal 
statute  is  violated.  Something  is  done 
which  prior  to  automobile  legislation  was 
perfectly   lawful,   and    also   morally    rigbt 

It  is  conceded  that  a  party  committing  an 
injury  while  driving  an  automobile  at  a 
speed  beyond  the  legal  limit  is  in  the  wrong 
and  Js  subject  to  the  speed  law's  spcciftc 
penalty  for  overspeeding,  but  he  is  not 
necesarily  guilty  of  negligence  because  be 
has  violated  the  statutory  provision,  nor  is 
his  responsibility  for  manslaughter  deter- 
mined by  the  mere  fact  that  he  went  one 
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or  two  miles  above  the  lawful  rate  of  speed. 
In  order  to  hold  the  autoist  civilly  or  crim- 
inally liable  in  such  cases,  there  must  be 
proof  of  negligence,  carelessness  and  a 
disregard  for  the  safety  of  others,  and  the 
facts  and  circumstances  surrounding  the  ac- 
cident must  be  considered.  Were  there 
many  people  traveling  on  the  highway  at 
the  time  of  the  injury?  Were  there  many 
vehicles?  Was  the  injured  party  himself 
looking  out  for  his  own  safety?  Was  he 
violating  the  law?  What  would  a  driver 
reasonably  be  expected  to  do  imder  the 
same  circumstances?  Did  he  act  as  any 
other  reasonable  man  would  have  acted? 
All  these  are  questions  which  would  be 
asked  in  considering  whether  the  automo- 
bile driver  was  to  blame,  and  the  fact  that 
the  speed  laws  were  violated  is  only  a  cir- 
cumstance against  him.  In  some  jurisdic- 
tions proof  of  a  violation  of  the  speed  rate 
might  make  out  a  prima  facie  case  against 
the  motorist,  but  it  would  not  be  conclusive, 
and  he  would  have  an  opportimity  to  show 
that  under  all  the  circumstances  he  acted 
as  a  reasonable  man  should. 


Crank  Chamber  Inlet  in  Two  Cycle 
Engines. 

Considerable  interest  seems  to  have  been 
taken  by  our  readers  in  the  discussion  re- 
garding the  relative  merits  of  the  poppet 
valve  and  piston  uncovered  port  inlet,  re- 
spectively, to  the  crank  chamber  of  two 
cycle  engines,  which  discussion  was  started 
in  a  recent  issue  by  our  contributor  O.  V. 
H.  The  results  obtained  in  his  experi- 
ments are  remarkable,  because  it  has  been 
the  general  opinion  that  a  positively  opened 
crank  chamber  inlet  was  an  essential  fea- 
ture if  the  engine  was  to  run  at  high  speed 
and  develop  much  power.  It  may  be  point- 
ed out  that  besides  the  piston  uncovered 
port,  a  number  of  other  arrangements  have 
been  used  tending  to  give  the  same  result. 
In  one  tjrpe  of  motor  the  crank  chamber 
inlet  port  is  formed  in  the  end  wall  of  the 
chamber,  and  is  controlled  by  a  ported  pis- 
ton disc  rotating  with  the  crank  shaft,  while 
in  another  the  port  is  formed  in  the  crank 
shaft  bearing  and  controlled  by  a  hollow 
ported  shaft. 

A  correspondent  in  our  last  issue  argues 
that  better  results  would  be  expected  where 
the  crank  chamber  inlet  remains  open  dur- 
ing the  whole  of  the  upward  stroke  than 
where  it  remains  open  during  only  a  frac- 
tion of  that  stroke,  say,  one-third.  The  in- 
ference that  a  spring  returned  poppet  valve 


in  the  inlet  to  the  crank  chamber  remains 
open  during  the  whole  of  the  upward  stroke 
is  erroneous,  however. 

The  valve  will  begin  to  open  only  when 
the  vacuum  in  the  crank  chamber  is  sufl5- 
cient  to  overcome  the  valve  spring,  and 
will  begin  to  close  again  as  soon  as  the 
effect  of  the  vacuum  on  the  valve  becomes 
weaker  than  the  spring.  Owing  to  the  fact 
that  the  proportional  change  in  volume  of 
the  crank  chamber  due  to  the  piston  stroke 
is  not  very  great,  there  is  never  a  very 
strong  vacuum  in  the  chamber,  and 
the  valve  will  open  late  and  close 
early,  before  the  chamber  is  filled  with 
mixture  to  the  atmospheric  pressure.  Ow- 
ing to  its  inertia,  a  poppet  valve  cannot  open 
nearly  as  quickly  as  a  port  in  the  cylinder 
wall  uncovered  by  the  piston,  and  it  seems, 
therefore,  doubtful  whether  the  aggregate 
time  opening  would  be  greater  with  a  pop- 
pet valve  than  with  a  cylinder  port  of  the 
ordinary  dimensions. 


Lack  of   Practical  Value  of  Local 
Automobile  Trials. 

The  decline  in  popular  favor  of  automo- 
bile track  racing  promises  to  result  in  the 
wholesale  organization  of  another  kind  of 
automobile  event,  such  as  hill  climbing  con- 
tests. There  are  possible  promoters  of 
such  events  in  all  parts  of  the  country,  and 
manufacturers  will  certainly  not  fail  to  re- 
ceive numerous  invitations  to  join  in  these 
affairs.  They  will  generally  be  well  ad- 
vised, however,  to  refrain  from  par- 
ticipation, as  these  contests,  in  most  in- 
stances, lack  all  the  elements  of  a  practical 
competition,  are  of  a  decidedly  sporting 
character  and  local  in  scope.  In  local  hill 
climbing  contests,  for  instance,  it  is  the  rule 
that  neither  organizers,  contestants  nor 
spectators  ever  learn  anything  about  the 
profile  of  the  grade  on  which  the  contest  is 
held,  and  it  is  exceptional  that  the  cars  are 
weighed.  The  mere  time  of  the  ascent 
does  not  allow  of  judging  the  performance; 
and  the  figures  reproduced  in  the  press  are 
to  a  certain  extent  meaningless.  They 
simply  show  that  certain  cars  went  over  the 
course  faster  or  slower  than  certain  others 
— whether  the  performance  of  any  particu- 
lar car  was  good,  bad  or  indifferent  is  not 
obvious  to  the  average  reader  and  can  only 
be  judged  by  parties  familiar  with  the  hill. 

What  is  wanted  is  well  organized,  prac- 
tical contests  participated  in  by  a  majority 
of  the  industry,  so  that  success  in  the  event 
really  denotes  superior  merit  in  that  par- 


ticular quality  on  which  the  contest  de- 
volves. The  manufacturers  should,  there- 
fore, give  their  support  to  contests  organ- 
ized by  clubs  or  associations  of  some  pres- 
tige in  the  automobile  world,  and  refrain 
from  encouraging  local  sporting  affairs, 
which,  if  supported,  must  unavoidably  mul- 
tiply unreasonably,  prove  a  heavy  expense 
to  the  industry  and  disgust  the  public  with 
automobile  competitions.  The  problem  pre- 
sents about  the  same  aspect  as  that  of  local 
shows,  and  its  solution  should  be  sought 
along  the  same  lines ;  that  is,  manufacturers 
should  leave  their  agents  a  free  hand  in 
competing  in  any  local  competitions  at  their 
own  expense,  but  should  not  participate  in 
them  for  their  own  account. 


Some  Further  Thoughts  on  the 
Two  Gallon  Contest* 

In  our  last  issue  it  was  shown  that  in 
the  recent  Two  Gallon  Efficiency  Contest 
the  lighter  cars  actually  consumed  less  fuel 
per  ton-mile  than  the  heavier  vehicles,  a  re- 
sult contrary  to  the  general  view  concern- 
ing the  dependence  of  fuel  efficiency  on 
weight  of  car.  In  strange  contrast  with 
this  result  is  the  fact  that  the  very  highest 
fuel  economy  on  a  ton-mile  basis  was 
shown  by  the  Mack  omnibus,  which  was 
by  far  the  heaviest  car  entered  in  the  con- 
test. Without  wishing  to  detract  in  any 
way  from  the  credit  which  naturally  at- 
taches to  this  performance,  we  believe  we 
should  look  for  some  further  cause  for 
this  strong  deviation  from  the  average  re- 
sults than  those  general  features  which  or- 
dinarily tend  to  high  fuel  economy,  such 
as  "excellent  construction,"  "well  designed 
carburetor,"  etc.  The  fact  that,  whereas 
in  general  the  fuel  economy  decreased  with 
the  weight,  this  very  heavy  car  showed  a 
higher  fuel  economy  than  even  the  lightest, 
tends  to  indicate  that  it  fundamentally  dif- 
fers in  some  respects  from  the  average 
competitor.  And  this  it  undoubtedly  does. 
The  difference  is  in  the  gearing.  The 
Mack  is  a  commercial  car  and  consequently 
geared  for  a  moderate  speed,  while  the 
heavy  touring  cars  are  for  the  most  part 
geared  very  high  and  were  forced  in  the 
built  up  district,  through  which  a  large  por- 
tion of  the  route  led,  to  travel  on  an  in- 
efficient indirect  gear,  and  run  their  engines 
on  the  throttle.  The  difference  in  gearing, 
we  believe,  explains  both  of  these  observa- 
tions, viz.,  that  generally  the  heavier  touring 
cars  consumed  more  gasoline  per  ton-mile 
than    the   lighter   cars,    and    that   the   low 
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geared  commercial  car  consumed  less 
fuel  per  ton-mile  than  any  of  the  high 
geared  pleasure  cars.  If  this  explanation 
is  correct,  it  only  tends  to  prove  the  very 
great  difficulty  of  arriving  at  a  satisfactory 
basis  on  which  vehicles  of  all  classes  may 
compete  in  a  fuel  economy  test. 

There  is  no  doubt  that  the  fuel  economy 
of  a  given  car  varies  quite  rapidly  with  the 
speed,  at  values  of  the  latter  which  are  likely 
to  be  maintained  in  a  contest,  and  this  con- 
dition makes  it  advisable,  we  believe,  to  hold 
such  a  contest  where  it  may  be  run  legally 
at  20  miles  per  hour.  In  spite  of  every 
precaution  Jjy  the  contest  committee  to  en- 
force the  observance  of  the  law  in  the  con- 
test, there  will  be  some  infractions  of  the 
speed  rules,  and  a  much  greater  advantage 
can  obviously  be  gained  by  the  unscrupulous 
driver  if  the  legal  speed  limit  is  lo  m.  p.  h. 
than  if  it  is  20.  Holding  the  contest  mainly 
on  country  roads  has  the  further  advantage 
that  the  results  are  more  directly  compar- 
able with  those  obtained  in  other  contests, 
as  the  fuel  consumption  necessarily  varies 
with  the  road  conditions  and  the  speed  limit 
The  several  fuel  economy  contests  held  in 
recent  years  by  the  A.  C.  of  France  had 
their  starting  point  at  Surennes,  a  suburb  of 
Paris.  It  would,  of  course,  be  somewhat 
less  convenient  for  most  of  the  contestants 
and  officials  to  travel  to  a  point  outside  the 
city  for  the  start,  and  not  quite  as  large  an 
attendance  could  be  expected  at  the  starting 
point,  but  these  drawbacks  are  of  no  great 
importance.  The  value  of  the  contest  to  the 
entrants  is  not  so  much  dependent  on  the  at- 
tendance at  the  start  as  upon  the  reports  of 
the  contest  in  the  press. 


Some  Recent  British  Novelties. 

By  V.  H. 

NOVEL    METHOD    OF    WATER    COOLING. 

Quite  a  radical  departure  from  accepted 
methods  of  water  cooling  has  recently 
been  patented  by  the  head  of  a  Lanca- 
shire (England)  engineering  firm,  and  as 
a  result  of  prolonged  tests  has  been  adopt- 
ed for  the  motor  omnibuses  to  be  turned 
out  by  the  new  Critchley-Norris  Company. 
The  inventor  has  endeavored  to  overcome 
a  difficulty  which  has  been  a  source  of  con- 
siderable expense  to  the  large  number  of 
companies  running  motor  omnibuses  in 
London  and  the  large  provincial  towns. 
This  trouble  arises  from  the  fact  that  in  a 
collision  the  radiator  almost  invariably  suf- 
fers injury,  and  more  often  than  not  has 
to  be  entirely  replaced.  Instead  of  having 
a  long  length  of  gilled  tubing  with  a  mul- 
tiplicity of  bends,  every  one  of  the  tubes  in 
the  Lune  radiator  is  a  separate  unit,  and 
should  one,  or  even  several,  of  the  tubes 
l)ecome    damaged,    the    action    of    the    re- 


mainder is  in  no  way  affected,  although  the 
efficiency  of  the  cooling  arrangements  is 
naturally  decreased  by  the  number  of  tubes 
which  may  have  been  put  out  of  action. 

The  principle  of  the  radiator  is  made 
clear  by  the  drawings.  A  is  the  water 
tank  and  occupies  the  usual  position  of  the 
lower  part  of  a  combined  gilled  tube  or 
honeycomb  radiator,  and  has  the  usual  in- 
let and  outlet  pipes  to  engine,  indicated 
by  B.  In  the  top  of  the  tank  A  a  num- 
ber of  holes  C  are  drilled,  the  quantity  of 
these  holes  depending  upon  the  horse 
power  of  the  engine,  75  to  80  being  the 
number  found  suitable  for  a  30  horse 
power  engine.  Each  of  the  holes  is  tapped 
to  receive  a  separate  tube.  The  portions 
of  the  tubes  outside  the  water  tank  are 
surrounded  by  the  gills  D,  and  the  tube  it- 
self, E,  is  hermetically  sealed  by  the  caps 
F  at  top  and  bottom;  before  sealing  up, 
the  air  is  exhausted  from  the  tube  and  it 
is  partially  filled  with  a  liquid  which  has  a 
very  low  boiling  point  A  little  more  than 
a  quarter  of  the  total  length  of  the  tube 
E  passes  into  the  water  tank  A,  leaving 
some  three-quarters  of  its  length  exposed 
to  the  air.  Above  the  tops  of  the  tubes 
is  a  casing  G,  which  is  not  in  any  way 
connected  to  them  and  serves  only  to  carry 
the  filler  H  for  the  water  tank  A. 

When  the  engine  is  started  up  no  action 
takes  place  in  the  radiator  tubes  until  a 
certain  efficient  temperature  is  reached; 
then,    and    not    before,    the    liquid    in    the 


tubes  reaches  boiling  point,  because  its 
boiling  point  is  much  lower  than  that  of 
water.  To  reach  the  boiling  point  the 
liquid  has  necessarily  extracted  heat  from 
the  water;  vapor  is  given  off  by  the  boil- 
ing liquid,  and,  ascending  to  the  tops  of 
the  tubes  E,  becomes  instantly  condensed 
against  the  cold  walls  and  falls  down  to 
the  bottom  of  the  tubes.  This  action  is 
continuous  in  each  of  the  tubes,  the  cool- 
ing being  aided  by  a  belt  driven  fan  be- 
hind the  radiators.  The  heat  is  distrib- 
uted equally  over  the  whole  surface  of  the 
tubes,  and  in  practice  it  has  been  found 
impossible  to  make  the  water  boil,  even 
among  the  comparatively  slow  moving  traf- 
fic on  the  London  streets.  The  inventor 
claims  that  as  the  tubes  are  only  held  at 
one  point  in  their  length,  leakage  is  ixn> 
possible,  owing  to  the  freedom  thus  per- 
mitted for  expansion  and  contraction;  and 
that,  as  the  water  in  the  tank  is  in  con- 
siderable bulk,  and  not  split  up  in  a  thin 
film,  as  in  the  normal  type  of  gilled  tube 
radiator,  injury  from  sudden  frost  is  pre- 
vented. These  two  claims  have  yet  to  be 
proved  by  experience. 

BALL     WORM     DRIVING     GEAR. 

A  device  has  recently  been  patented  in 
Great  Britain  for  securing  a  drive  by 
means  of  a  worm  in  combination  with 
steel  balls.  Such  a  combination  is  by  no 
means  novel,  having  been  tried  and  dis- 
carded innumerable  times  for  general  en- 
gineering purposes.    The  difficulties  which 
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Collier  Ball-Worm  Drive  Model. 

have  faced  inquirers  investigating  this  type 
of  drive  have  been  due  largely  to  the  fact 
that  to  make  the  worm  drive  the  disc  car- 
rying the  balls,  the  thread  of  the  worm  has 
had  to  be  so  greatly  out  of  the  perpendicu- 
lar that  enormous  friction  was  set  up  and 
would  only  give  out  at  the  disc  shaft  a 
mere  tithe  of  the  power  put  into  the  worm. 
In  the  Collier  ball  worm  drive  the  difficulty 
is  surmounted  by  making  the  worm  con- 
cave. Represented  in  section  the  two  ex- 
treme outside  edges  would  be  higher  than 
the  centre;  in  other  words,  that  portion  of 
the  worm  in  contact  with  the  balls  has  the 
same  curve  as  the  disc  in  which  the  balls 
are  carried.  Up  to  the  present  only  a 
working  model  has  been  constructed,  but 
this  has  proved  to  give  such  results  under 
rigid  tests  that  good  financial  backing  has 
already  been  found.  The  illustration  is 
that  of  the  model,  the  pulley  on  the  worm 
shaft  being  used  to  rim  the  device  by  belt- 
ing so  as  to  show  the  eflfect  upon  the  disc 
shaft.  The  word  "disc"  is  only  used  as 
an  expression  to  describe  the  shape  of  the 
plate  which  carries  the  balls,  and  must  not 
be  confounded  with  the  ancient  type  of  disc 
friction  drive.  The  worm  is  machined  in- 
tegrally with  its  shaft  and  encircles  about 
one-fifth  of  the  wheel  it  drives,  and  it  is 
just  in  this  latter  respect  that  it  differs 
so  entirely  from  apparently  similar  de- 
vices. The  worm  thread  is  equally  spaced 
about  the  concavity  rather  than  about  the 
axis  of  the  worm,  and  forms  the  driver. 
The  driven  wheel  is  composed  of  a  flat 
steel  disc  somewhat  thicker  than  the  diam- 
eter of  the  balls  it  carries;  at  equal  dis- 
tances around  the  periphery  semi-circular 
cups  are  cut,  and  in  these  cups  the  balls 
lie  loosely,  no  cages  or  similar  arrange- 
ment being  used  on  the  disc  itself  to  retain 
them.  Around  the  disc  cheeks  are  cast 
upon  the  supporting  standards,  there  be- 
ing just  bare  clearance  at  the  tops  of  the 
cheeks  to  prevent  the  balls  touching,  other- 
wise there  would  be  considerable  friction 
at  these  places.  As  the  disc  moves  round 
from  the  top  vertical  position  the  cheeks 
prevent  the  balls  dropping  out.  The  bases 
of  the  ball  cups  are  slightly  countersunk, 
forming  oil  wells  for  lubricating  the  balls. 
Exactly  one-half  of  each  ball  takes  the 
drive  from  the  worm,  the  other  half  being 
in  the  cup,  and  three  balls  are  always  in 
contact  with  the  worm,  dividing  the  driv- 
ing  strain    between    them.    The    balls    be- 


ing able  to  turn  in  any  direction,  roll  along 
the  worm  thread,  and  are  largely  helped 
in  this  action  by  the  comparatively  large 
amount  of  lubricant  in  the  cup  wells. 
Owing  to  the  balls  meshing  simultaneously 
with  the  worm,  the  inventor  claims  that 
it  is  possible  to  employ  a  smaller  and 
lighter  gear  than  could  be  used  for  fixed 
teeth  gears  to  transmit  similar  horse 
power.  As  showing  the  very  small  amount 
of  friction,  the  model,  of  a  total  weight 
of  some  50  pounds,  could  be  driven  back- 
ward; that  is,  the  wheel  will  drive  the 
worm,  and  this  unusual  result,  for  a  worm 
drive,  is  attained,  although  the  thread  is 
only  8  degrees  out  of  the  perpendicular  to 
the  axis.  The  dimensions  of  the  working 
portions  of  the  model  are  as  follows  (and 
these  figures  will  form  the  basis  of  the 
full  size  car  gear  to  be  constructed)  :  Num- 
ber of  balls,  seventeen;  diameter,  three- 
quarter  inch;  worm,  3  inches  long  on  its 
axis;  ball  disc,  5>^  inches  diameter;  ratio 
of  gear,  i  to  17. 


The  Baltimore- Washington  Road. 

Much  interest  attaches  to  a  project 
launched  by  the  Legislature  of  Maryland 
for  the  construction  of  "State  Road  No.  i," 
between  Baltimore  and  Washington.  The 
project  is  provided  for  in  the  Hill  law 
passed  at  the  recent  session  of  the  Legis- 
lature. It  authorizes  the  Maryland  High- 
ways Commission  to  undertake  the  con- 
struction of  the  road,  making  requisitions 
upon  the  directors  of  the  House  of  Cor- 
rection for  as  many  State  prisoners  as  may 
be  necessary  to  perform  the  work,  not  ex- 
ceeding 100  at  one  time.  The  convicts 
while  at  work  are  to  be  guarded  and  main- 
tained, are  to  labor  eight  hours  a  day,  and 
are  to  be  paid  for  all  labor  performed  in 
excess  of  eight  hours. 

The  road  passes  out  of  Baltimore  along 
the  line  of  the  old  Philadelphia  turnpike, 
leaving  the  city  limits  at  the  terminus  of 
Columbia  avenue.  It  passes  through  Bal- 
timore County  to  Halethorpe,  entering 
Howard  County  at  Elkridge,  then  on 
through  Anne  Arundel  and  Prince  George 
counties  to  Washington,  entering  over  the 
Bladensburg  pike.  The  road  is  to  be  sub- 
stantially built,  some  of  the  hills  graded 
down,  curves  straightened,  the  streams  cov- 
ered with  culverts  where  feasible  and  new 
bridges  provided  where  necessary.  It  is 
the  intention  of  the  Maryland  authorities 
to  provide  a  dry,  solid  and  smooth  high- 
way of  about  54  miles  in  length  between 
the  two  cities  for  the  use  of  country  people 
and  for  the  increasing  traffic  in  automobiles 
between  the  capital  and  cities  to  the  north- 
ward. 

Surveys  have  begun  already,  and  tourists 
will  be  glad  to  learn  that  the  worst  part 
of  the  journey  between  Baltimore  and  the 
national  capital  is  to  be  improved  first. 
This  is  the  section  from  Laurel  to  the 
suburbs  of  Washington,  which  just  now 
is  barely  passable.  It  is  the  intention  of 
Dr.  William  Bullock  Clark,  head  of  the 
State     department     of     road     building,     to 


spend  the  first  year's  money  there.  Be- 
tween Baltimore  and  Laurel  the  road  is  in 
good  shape. 

The  A.  C.  of  Maryland  is  to  make  ef- 
forts to  have  a  part  of  the  new  pike  set 
off  exclusively  for  automobiles. 

The  project  is  in  the  nature  of  an  experi- 
ment, especially  with  reference  to  the  em- 
ployment of  convict  labor  in  its  construc- 
tion. The  House  of  Correction  is  on  the 
line  of  the  proposed  road,  and  the  head- 
quarters of  the  laborers  is  consequently 
easily  accessible  without  permanent  resort 
to  camps. 

The  Hill  law  differs  from  the  Shoemaker 
law  of  Maryland  in  that  the  whole  cost  of 
construction  is  borne  by  the  State.  Under 
the  Shoemaker  law  one-half  the  cost  is 
borne  by  the  State  and  one-half  by  the 
counties.  It  is  expected  that  the  working 
out  of  the  Hill  law,  through  the  employ- 
ment of  convict  labor,  will  lead  to  better 
results  and  more  prompt  construction  of 
the  highways,  because  the  work  will  not 
be  contingent  upon  the  initiative  of  the 
local  authorities. 

It  is  many  years  since  Maryland  has 
made  use  of  convict  labor  in  public  works. 
It  was  done  in  the  construction  of  the 
"Basin"  in  Baltimore  nearly  a  century  ago. 
It  is  also  nearly  a  century  since  Maryland 
undertook  road  building  as  a  State  enter- 
prise, the  last  experiment  of  the  kind  being 
the  old  Cumberland  pike,  which  was  start- 
ed in  1806  and  speedily  completed  to  the 
Ohio  River.  Other  tunipikes  were  author- 
ized and  built  about  the  same  time  in  sev- 
eral of  the  northern  counties  of  the  State. 

Great  expectations  are  indulged  by  some 
of  the  public  spirited  citizens  of  Maryland 
that  the  Hill  law  will  open  a  means  of  build- 
ing many  roads  through  the  State  without 
a  very  heavy  burden  upon  the  taxpayers. 


Canadian  Roads. 

A  Western  motorist  has  eulogized  Cana- 
dian country  roads,  which  he  avers  to  be 
much  better  than  the  average  country  road 
in  the  United  States.  He  particularly  men- 
tions the  road  between  Buffalo  and  De- 
troit. This — most  of  which  is  known  as 
Talbot  street — is  perhaps  the  best  long  road 
in  Canada  and  cannot  be  taken  as  an  aver- 
age. Talbot  street  was  once  a  military 
highway  under  the  regime  of  Colonel  Tal- 
bot, who  was  in  charge  of  the  Crown  lands 
in  the  early  days  of  the  U.  E.  Loyalist  set- 
tlement along  Lake  Erie. 

It  has  always  been  one  of  the  most  popu- 
lar highways  in  America  for  motor  and  bi- 
cycle travel,  being  wide,  level,  without 
ditches  and  built  of  gravel.  Beside  it 
skirts  Lake  Erie  for  much  of  its  length 
and  traverses  a  fruit  country.  Horses  in 
that  part  of  the  country  seldom  shy  at  mo- 
tors, having  become  accustomed  to  the 
American  touring  cars  years  ago. 

Generally  speaking,  Canadian  country 
roads  are  considered  better  than  country 
roads  in  the  United  States,  but  the  suburb- 
an and  radial  roads  from  cities  in  the 
United  States  are  much  better. 
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The  Aerocar  Models  A  and  B. 

The  Aerocar  Company,  of  Detroit,  Mich., 
are  manufacturing  this  season  two  dis- 
tinct models — Model  A,  a  five  passenger 
touring  car,  and  Model  B,  a  light,  speedy, 
two  passenger  car. 

The  specifications  of  Model  A  are  as  fol- 
lows: Wheel  base,  104  inches;  tread,  54 
inches;  tires,  34x4  inches  front  and  rear 
(Diamond  tires  are  standard  equipment) ; 
24  horse  power,  four  cylinder,  vertical,  air 
cooled  engine,  sliding  gear  transmission 
giving  three  forward  and  one  reverse 
speeds;  shaft  drive,  emergency  brake  on 
rear  wheels,  service  brake  on  driving  shaft, 
semi-elliptic  springs  front  and  rear;  weight 
with  tank  filled,  1,950  pounds.  The  car  is 
sold  with  a  full  touring  equipment,  consist- 
ing of  two  gas  lamps,  tail  lamp,  Prest-o-Lite 
tank,  extra  tire  and  inner  tube  in  a  water- 
proof case,  robe  rail  and  foot  rail  in  ton- 
neau,  full  set  of  tools  in  enameled  sheet 
metal  box  on  the  running  board,  Gabriel 
horn  and  speedmeter. 

The  foregoing  specifications  apply  equally 
to  model  B,  except  that  36x354  inch  tires 
will  be  used,  and  a  two  passenger  body  of 
special  design,  fitted  with  Cape  top.  The 
weight  of  this  model  cannot  be  given  exact- 


ly at  present,  as  the  body  is  undergoing 
some  slight  alterations,  but  it  will  be  con- 
siderably less  than  that  of  model  A. 

DESCRIPTION   OF    MODEL   A. 

The  four  cylinder,  vertical,  air  cooled 
engine  is  of  4  inch  bore  by  4  inch  stroke. 
It  is  made  by  the  Reeves  Pulley  Company 
and  was  described  on  page  248  of  volume 
16.  It  may  be  interesting  to  note  that  the 
cams  used  are  made  to  the  specifications  of 
the  Aerocar  Company;  also  that  the  en- 
gine is  oiled  by  splash,  oil  being  fed  to  each 
of  the  four  compartments  of  the  crank  case 
by  a  Hill  precision  oiler. 

Mixture  is  supplied  by  a  Universal  car- 
buretor. A  piston  throttle  of  the  Aerocar 
Company's  design  has  been  added,  which  is 
ordinarily  wide  open,  and  is  only  used  when 
the  clutch  is  thrown  out,  during  which  time 
it  throttles  the  engine  to  its  lowest  running 
speed.  The  ordinary  throttle  and  spark 
controls  are  connected  through  ball  joint 
levers  and  rods  to  a  pair  of  small  bevel 
pinions  at  the  lower  end  of  the  steering 
column;  they  are  operated  by  ratchet 
handles  moving  over  stationary  sectors 
above  the  steering  wheel.  The  Herz  timer 
is  on  the  left  side  of  the  engine,  toward  the 
front,  and  is  operated  through  bevel  gears. 
All  of  the  secondary  wires  and  the  primary 
wires  to  a  point  as  near  the  timer  as  pos- 
sible are  inclosed  in  a  neat  fibre  tube. 


Sootproof  plugs  and  a  quadruple  Split- 
dorf  coil  are  used.  A  storage  battery  is 
used  to  supply  current,  while  six  dr>'  cells 
carried  in  the  tonneau  are  used  as  a  re- 
serve. The  exhaust  pipe  is  on  the  right 
hand  side  and  passes  with  long  easy  ben<ls 
to  a  Gray  muffler. 

THE  CLUTCH. 

A  leather  faced  cone  clutch  is  used.  The 
cone  is  aluminum,  as  light  as  possible,  with 
the  requisite  strength  and  stiffness.  The 
spring  pressure  is  taken  up  within  the  clutch 
itself  on  a  ball  thrust  bearing.  The  method  of 
operating  the  clutch  is  rather  unusual.  Two 
levers  B  upon  the  clutch  shaft  A  press 
rollers  C  against  face  D.  Rollers  C  are 
two  small  Hess-Bright  ball  beanngrs,  which 
require  little  or  no  oil  for  this  class  of 
work.  The  connections  are  very  simple 
and  direct  here,  as  elsewhere  on  the  car. 

Connection  between  clutch  and  change 
gear  is  made  through  a  combination  of  a 
universal  and  a  sliding  joint.  Part  E  is 
squared  on  to  the  change  gear  shaft  and  has 
large  reamed  holes  in  the  forked  ends  for 
bushings  H.  Part  D  has  its  outer  ends 
forked  and  held  from  spreading  by  bolts  F. 
In  the  rectangular  slots  thus  formed  slide 
blocks  I,  which  can  turn  freely  upon  pins 
integral  with  cross  J  and  are  held  in  place 
by  bolt  G  and  washers  K.  Bolt  G  also  holds 
in  place  the  pin  which  passes  through  bosh- 
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Two  Views  of  the  Forward  Portion  of  the  Aerocar  Chassis. 


ings  H.  This  joint  is  compact  and  strong, 
and  permits  the  following  motions:  A 
sliding  motion  lengthwise  of  the  shaft,  a 
universal  motion  and  an  eccentric  motion 
of  about  %  inch  if  the  change  gear  and 
motor  should  accidentally  be  forced  out  of 
alignment.  The  working  parts  are  enclosed 
in  a  leather  cover  which  is  filled  with  grease. 
change  speed  gear. 

A  Brown-Lipe  change  gear  is  used.  It  is 
of  the  sliding  gear  type,  giving  three  for- 
ward and  one  reverse  speeds,  with  direct 
drive  on  the  high  through  a  jaw. clutch;  it 
employs  a  single  sliding  set.  The  gears  are 
of  chrome  nickel  steel,  and  run  on  Ameri- 
can roller  bearings.  The  entire  top  is  read- 
ily removable  without  disturbing  the  bear- 
ings. 

Connection  to  the  rear  axle  is  made 
through  two  Spicer  universal  joints  with  a 
sliding  square  in  the  rear.  The  bevel  pinion 
is  unusually  large  and  the  reduction  is  4 
to  I  to  the  live  rear  axle. 

REAR  AXLE. 

The  rear  axle  tube  has  Hess-Bright  ball 
bearings  on  its  outer  ends  which  carry  the 
wheel  load  and  are  directly  under  the 
spokes.  The  wheels  are  firmly  keyed  to  the 
tapered  ends  of  the  rear  axle  shafts  and 
secured  by  nuts.  The  inner  ends  of  these 
shafts  and  the  short  shaft  for  the  bevel 
pinion  run  on  Hess-Bright  ball  bearings  of 
large  size.  The  bevel  pinions  of  the  differ- 
ential are  free  to  move  lengthwise  of  the 
axle  for  a  short  distance,  though  they  are 
firmly  held  in  all  other  directions.  The 
driving  gear  housing  has  the  tubes  forced 
and  riveted  in  but  not  brazed. 
front  axle. 

The  front  axle  is  tubular,  2j^  inches  in 
diameter,  and  fitted  with  Elliott  type  pivots 
cross  connected  in  the  rear  of  the  axle. 
The  spring  seats  are  clamped  to  the  tube 
so  as  not  to  weaken  the  tube  by  brazing. 
The  front  wheels  run  on  Hess-Bright  ball 
bearings. 

steering. 

The  steering  gear  is  of  the  screw  and 
nut  tjrpe.     Upon  one  side  of  the  nut  is  a 


broad  faced  rack  meshing  with  an  integral 
pinion  on  a  horizontal  shaft,  to  the  tapered 
outer  end  of  which  is  keyed  a  downwardly 
extending  lever  which  connects  with  the 
lever  on  the  right  steering  knuckle.  The 
steering  joints  are  ball  and  socket,  the  rear 
one  being  cushioned  by  two  short  helical 
springs  which  press  shoes  within  the  case 
on  the  rear  end  of  the  steering  connection 
against  the  ball  on  steering  gear  lever.  This 
construction  insures  a  tight  joint  and  re- 
duces the  strains  and  wear  on  the  steering 
gear.  These  joints  are  all  furnished  with 
leather  bags  filled  with  grease. 
brakes. 
The  emergency  brakes,  which  are  on  the 
rear  hubs,  are  internal  expanding  and  con- 
sist of  sheet  metal  shoes  faced  with  earners 
hair  belting.  They  are  hinged  together  at 
the  anchor  pin  and  are  expanded  by  means 


of  a  cam.  The  drums  are  of  pressed  steel 
and  shields  on  the  inner  sides  enclose  all 
working  parts.  The  shafts  of  the  cams  are 
unusually  long  and  extend  nearly  to  the 
driving  gear  housing.  On  their  inner  ends 
are  levers  connecting  by  rods  to  a  short 
equalizer  which  connects  to  a  rocker  shaft 
fastened  to  the  rear  of  the  cross  channel 
which  supports  the  rear  end  of  the  under- 
frame.  From  this  rocker  shaft  connection 
is  made  inside  the  frame  to  a  lever  on  the 
inner  end  of  the  brake  hand  lever  shaft 
It  will  be  seen  that  all  the  brake  rods  are 
kept  inside  the  frame,  which  adds  much  to 
the  neatness  of  the  machine.  The  brake 
hand  lever,  which  is  the  outer  of  the  two, 
is  a  Parsons  bronze  casting  of  I  section. 
The  ratchet  pawl  is  operated  by  a  thumb 
button  connecting  with  a  rod  which  lies 
concealed  in  the  hollow  of  the  I  section. 
The  gear  shifting  hand  lever  is  similar. 
The  etnergeticy  brake  and  clutch  are  inter- 
connected by  a  compression  member  act- 
ing on  a  cam  of  such  shape  that  the  brake 
may  be  put  on  as  hard  as  required  without 
undue  movement  of  the  clutch. 

The  service  brake  is  at  the  rear  of  the 
change  gear  case.  Two  phosphor  bronze 
shoes  A  J  turning  on  anchor  pin  B,  which  is 
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fastened  to  the  change  gear  case,  are  nor- 
mally held  against  set  screws  in  stops  C  by 
compression  spring  D.  Pulling  lever  F  in 
the  direction  indicated  by  the  arrow  con- 
tracts the  shoes  on  the  drum,  which  is  made 
of  pressed  steel  and  case  hardened.  Turn- 
buckle  E  provides  means  of  adjustment. 
Lever  F  is  connected  by  rods  and  bell  crank 
to  the  right  foot  pedal. 

FRAME  AND   SPRINGS. 

The  frame  is  of  pressed  steel,  34  inches 
wide,  with  side  members  straight  and  par- 
allel. The  engine  and  change  gear  are 
mounted  on  an  under  frame  of  channel  sec- 
tion pressed  steel,  which  drops  downward 
from  a  straight  cross  member  in  the  rear 
and  runs  horizontally  to  a  downwardly  bent 
cross  member  in  front.  The  change  gear 
and  engine  are  hung  low,  so  that  the  driv- 
ing shaft  makes  a  very  slight  angle  with 
the  change  gear  shaft. 

The  front  springs  are  41  inches  long, 
with  hanging  links  in  rear  directly  under 
the  frame  sides.     The  rear  springs  are  49 


inches  long  and  are 
brought  outside  the 
frame,  being  linked 
to  studs  fastened  in 
forgings  which  fill  the 
rear  end  of  the  frame 
sides.  The  front  part 
of  these  springs  serves 
as  strut.  The  spring 
seats  are  free  to  re- 
volve on  the  axle, 
braking  and  driving 
torque  being  taken  up 
by  a  long  tube  whose 
front  end  is  linked 
to  the  frame  and  has 
helical  springs  above 
and  below  to  pre- 
vent excessive  strains. 
Truffault  -  Hartford 
shock  absorbers  are 
furnished  as  regular 
equipment.  All  frame 
comers  have  sub- 
stantial   gussets,    and 

the    sub-frame    is    stiffened    laterally    by 

braces  near  to  the  centre. 

BODY. 

The  body  is  large  and  roomy,  seating 
five  persons  comfortably,  beside  providing 
space  for  luggage.  The  front  seat  is  fitted 
with  side  doors,  the  left  door  being  readily 
removable  by  lifting  it  off  its  hinges,  while 
the  right  door  may  also  be  removed  if  oc- 
casion  requires. 

The  device  for  holding  robes,  etc.,  is 
novel.  It  consists  of  two  polished  brass 
knobs,  fastened  to  the  backs  of  the  front 
seats,  which  support  the  ends  of  a  piece  of 
one-quarter  inch  diameter  round  leather 
belting  long  enough  to  hang  loosely,  but 
which  may  be  drawn  as  tightly  as  desired 
by  a  strap  and  patent  buckle  at  the  centre. 

The  gasoline  tank,  which  is  under  the 
front  seat,  is  very  large,  holding  22  gal- 
lons. It  is  made  of  sheet  steel  and  is 
galvanized  after  the  riveting  is  completed. 
It  is  held  in  place  by  straps  which  clamp  to 
the   tank,   but   are   not   riveted   to   it,   thus 


avoiding  danger  of  leaks  from  rivets  work- 
ing loose. 

The  fenders,  both  front  and  rear,  are 
fitted  with  metal  aprons  which  completely 
separate  the  wheels  from  the  body.  They 
are  held  in  place  by  brackets  fitting  into 
rectangular  taper  sockets  and  secured  by 
set  screws. 

MODEL  B. 

The  design  of  model  B  is  interesting,  be- 
cause it  shows  that  the  demand  for  fast 
runabouts  tends  to  create  new  ideas  in 
bodies  and  that  working  parts  will  be  made 
as  few  as  possible,  in  order  to  obtain  light- 
ness and  strength.  The  idea  followed  in 
this  new  model  has  been  to  reduce  the  wind 
resistance  as  much  as  possible  and  to  deflect 
air  and  dust  or  mud  so  that  the  vehicle 
shall  be  comfortable  and  clean.  These  re- 
sults are  sought  by  means  of  an  original 
shape  of  body  that  is  hard  to  describe  in 
words  and  of  which  no  photographs  are 
yet  available.  The  lattice  in  front  of  the 
engine  slopes  slightly  backward.  The  hood 
becomes  higher  and  wider  at  the  rear  and 
merges  into  a  pressed  steel  wind  shield  at 
the  dash;  this  shield  flares  sufficiently  ta 
cover  the  front  ends  of  two  doors  which 
are  nearly  twice  the  height  ordinarily  used 
for  front  doors.  The  divided  seat  is  low 
and  the  steering  column  has  much  g^reater 
rake  than  in  model  A.  The  rear  compart- 
ment somewhat  resembles  the  hood  in  shape 
but  is  more  tapering.  The  entire  rear  end 
forms  a  door  which  may  be  unlocked  and 
lowered  to  a  horizontal  position,  where  it 
is   held  by  chains. 

The  fenders  are  best  described  by  the 
term  used  by  the  designer,  Mr.  Dietrich, 
who  calls  them  "sail  shape.'*  They  extend 
very  far  forward,  to  afford  protection  against 
mud  blown  back  by  the  wind;  curve  in- 
ward in  a  long  sweep  to  the  frame  and  back- 
ward down  to  the  single  step,  thence  up 
over  the  rear  wheel  in  the  same  shape  as  in 
front. 

There  is  only  one  hand  lever,  which  shifts 
the  gears,  and  this  is  brought  inside  the 
frame  and  has  its  sector  under  the  toe 
board.  The  slot  in  the  toe  board  is  fitted 
with  a  sliding  plate  so  that  no  wind  can 
enter  at  this  point. 

Pushing  forward  the  left  foot  pedal 
throws  out  the  clutch  and  retards  the  spark, 
and  then  applies  the  emergency  brakes. 
The  whole  pad  of  this  pedal  is  arranged  to 
rock,  and  this  movement  is  transmitted 
through  rods  to  a  ratchet  which  locks  the 
pedal  in  any  desired  position. 

The  springs  are  light  and  flexible,  2 
inches  wide  and  are  fitted  with  rebound 
plates;  that  is,  the  long  leaf  of  the  spring 
has  several  shorter  ones  on  top  which  act 
to  prevent  the  spring  doubling  up.  Oiler 
and  battery  box  are  under  the  foot  board 
and  all  tools,  spare  parts,  etc.,  are  carried 
in  the  rear  compartment,  every  effort  be- 
ing made  to  leave  the  outside  as  smooth 
as  possible.  The  axles,  frame,  motor, 
change  gear  and  steering  gears  are  the  satne 
as    in    model    A.     The    retardation    of   the 
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spark  is  found  to  give  quicker  starting  than 
can  be  obtained  by  throttling,  and  thus  is 
advanta^ous  on  this  type  of  car.  A  Heinze 
coil  is  used  and  a  timer  of  special  design, 
in  which  contact  is  made  by  a  blade  re- 
volving between  pairs  of  copper  springs, 
giving  an  action  like  that  of  a  knife  switch. 


The  New  Westerfield  22-24  Horse 
Power  Motor. 

This  motor  is  of  the  double  opposed  cyl- 
inder type,  5^  inch  bore  by  5  inch  stroke, 
four  cycle,  water  cooled.  Each  cylinder  and 
one-half  of  the  crank  case  and  the  valve 
chambers  are  cast  integral.  By  this  ar- 
rangement all  packed  joints  are  eliminated. 
The  two  halves  are  bolted  together  through 
the  crank  shaft  centre  from  the  centre  of 
the  crank  shaft  down.  Above  the  centre 
of  the  shaft  a  portion  is  cut  away  in  each 
case,  and  the  opening  so  formed  is  filled  by 
a  piece  cast  integral  with  the  top  half  of 
each  bearing  cap.  By  this  arrangement  the 
crank  shaft  can  be  removed  from  the  engine 
bj'  taking  out  six  bolts,  by  removing  the 
shaft  caps  and  lifting  the  crank  shaft  up. 
Each  piston  and  rod  can  also  be  removed 
without  further  tearing  down. 

In  machining  the  cylinders  each  one  is 
chucked  crank  shaft  end  down  on  a  ver- 
tical boring  mill  table,  and  the  outer  end  is 
machined  perfectly  true.  They  are  then 
inverted  and  made  fast  in  such  a  manner 
that  there  is  no  strain  on  the  cylinder  to 
spring  it  out  of  round  while  it  is  being 
bored.  The  flanges  whereby  the  two  cylin- 
ders are  bolted  together  are  faced  off,  and 
the  cylinders  are  bored  two  cuts  and  taken 
oflF  the  machine  to  cool  and  season.  They 
are  afterward  rechucked  without  spring- 
ing, and  ground  to  the  exact  size. 

The  crank  shaft  is  of  forged  steel,  sub- 
jected to  a  toughening  process.  It  is  turned 
and  all  wearing  parts  are  polished.  The 
crank  pins  are  254  inches  long  by  i^  inches 
diameter.  The  crank  shaft  is  i^  inches 
diameter,  and  on  one  end  is  forged  a  5 
inch  diameter  collar  to  which  the  flywheel 
is  secured  by  bolts.  The  main  bearings  of 
the  shaft  are  5  inches  long  on  the  flywheel 
side  and  4%  on  the  opposite  side,  and  are 
of  Parsons  white  brass. 

The  connecting  rods  are  of  steel,  10^ 
inches  long.  The  crank  end  of  the  rods  are 
bushed  with  Parsons  white  brass.  The 
bearings  are  cut  at  right  angles  to  the  rod 
line,  and  the  caps  are  fastened  on  by  two 
H  inch  steel  stud  bolts,  one  fastened  into 
the  cap  and  the  other  into  the  end  of  the 
rod.  This  arrangement  allows  the  nuts  to 
be  more  easily  gotten  at  in  making  adjust- 
ments and  prevents  the  cap  from  being 
replaced  wrong  end  up  should  it  become 
necessary  to  remove  it.  The.  stud  bolts  are 
provided  with  fine  threads  and  slotted  nuts, 
and  the  ends  are  drilled  for  cotter  keys. 
The  piston  end  of  the  rod  is  bushed  with 
Parsons  white  brass,  being  1%  inches  in 
diameter  by  3  inches  long.  This  piston 
is  i^  inches  in  diameter,  made  of  tool 
steel,  hardened,   ground,  polished,   pressed 


in  position  and  fastened.  The  pistons 
are  of  refined  gray  iron,  rough  turned, 
heated  and  annealed,  afterward  re- 
turned and  ground  to  size.  The  hole 
for  the  piston  is  bored  and  reamed, 
and  the  piston  bosses  are  machined 
off,  allowing  a  snug  fit  between  for  the  end 
of  the  connecting  rod  bearing.  Each  pis- 
ton is  provided  with  four  compression 
rings,  three  back  of  the  pin  and  one  near 
the  forward  end.  They  are  roughly  turned, 
inside  and  out,  cut  at  45  degrees  and  re- 


double helical  cam  gear,  which  is  driven  by 
a  I  inch  face,  ten  pitch,  steel,  double  helical 
pinion  on  the  main  shaft  In  this  top  case 
are  located  also  the  plunger  rods  that  oper- 
ate the  valves.  The  plungers  are  tool  steel, 
hardened,  ground,  polished  and  provided 
at  one  end  with  a  hardened  tool  steel  roller 
with  integral  pin.  The  other  end  of  the 
plunger  that  comes  in  contact  with  the 
valve  stem  is  provided  with  a  hardened 
screw  for  adjustment.  This  top  case  is 
provided  with  a  cover  held  down  by  four 


Plan  and  Elevation  of  Westerfield  Motor. 


turned  under  pressure  to  size.  Then  they 
are  ground  on  both  sides,  sprung  in  place 
on  the  piston,  and  pinned.  The  main 
shaft  bearings  are  of  Parsons  white  brass, 
turned  inside  and  out,  and  are  prevented 
from  turning  by  a  3-16  inch  square  key 
their  full  length.  Worn  bushings  can  be 
replaced  by  new  ones  by  removing  the  two 
outside  caps  and  raising  the  crank  shaft 
about  one  inch. 

On  top  of  the  crank  case  proper  is  bolted 
a  round  box,  in  which  is  located  the  cam 
shaft,  carrying  the  four  tool  steel  cams 
which  are  keyed  on.  To  the  shaft  is 
keyed    a    I    inch    face,    ten    pitch,    bronze, 


hinged  bolts  and  can  be  quickly  removed 
for  inspection  of  the  cams,  rollers  and  con- 
necting rod  bearings.  By  turning  the  shaft 
so  that  each  crank  is  at  the  top  of  the  case, 
the  bearings  can  be  adjusted  without  dis- 
turbing the  cams  or  time  shaft. 

The  valves  are  of  25-16  inches  outside 
diameter,  horizontal,  flat  seated,  and  con- 
sist of  gray  iron  heads  and  steel  stems  7-16 
inch  in  diameter.  All  four  are  alike.  Each 
valve  can  be  removed  by  taking  out  a  screw 
plug.  The  flywheel  is  20  inches  in  diam- 
eter, of  gray  iron,  webbed,  machined  all 
over,  balanced  and  bolted  to  the  collar  on 
the  crank   shaft  by  three   ^   inch   turned 
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bolts   and   one   ^   inch   taper  pin,   all    in 
reamed  holes. 

The  exhaust  pipes  are  of  steel  tubing  2 
inches  in  diameter,  fitted  up  and  fastened  in 
place  on  the  engine  and  connected  by  a  Y 
steel  casting  with  2  inch  pipe  thread  for 
attaching  the  muffler.  The  inlet  pipes  are 
of  brass  tubing  sweated  in  brass  connec- 
tions, to  be  attached  to  the  engine  and  the 
carburetor.  The  carburetor  is  placed  under 
the  centre  of  the  crank  shaft  bearing  and 
attached  by  flange  connections.  Oiling  is 
provided  for  by  a  force  feed  mechanical 
oiler  driven  from  the  time  shaft.  The 
water  piping  consists  of  }i  inch  pipe  for 
inlet  and  i  inch  for  outlet. 


The  Wright  Two  Cycle  Motor. 

The  Wright  Motor  Works,  of  48  South 
Division  street,  Buffalo,  N.  Y.,  who 
have  been  manufacturing  marine  motors 
exclusively  so  far,  have  recently  brought 
out  a  two  cycle  automobile  motor  which  is 
made  in  various  sizes  and  with  from  one  to 
six  cylinders.  One  of  the  illustrations 
herewith  shows  their  three  cylinder  40  horse 
power  motor,  and  the  other  a  part  sectional 
view  of  the  single  cylinder  3x3  inch 
motor. 

The  salient  feature  of  this  engine  is  a 
fourth  port  in  the  cylinder  wall,  controlled 
by  the  piston,  which  is  claimed  to  make  ex- 
plosions in  the  crank  chamber  absolutely 
impossible.  The  cycle  of  operations  of  the 
engine  may  be  described  with  reference  to 
the  part  sectional  view.  The  up  stroke  of 
the  piston  draws  a  fresh  charge  through 
the  inlet  port  A  into  the  crank  chamber. 
The  down  stroke  compresses  the  charge  in 
the  crank  chamber,  from  which  it  escapes 
through  a  transfer  passage  into  the  com- 
pression chamber,  above  the  piston  just 
before  the  completion  of  the  down  stroke. 
When  the  piston  has  completed  six-sevenths 
of  its  down  stroke  the  exhaust  port  B  be- 
gins to  open;  immediately  afterward  the 
third   port    (not   shown)    opening   into  the 
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Wright   Single  Cylinder  Motor. 

compression  chamber  begins  to  open  and 
at  the  same  time  the  fourth  port  (not 
shown)  begins  to  close.  During  the  in- 
terval that  both  the  third  and  fourth  ports 
are  open  the  mixture  from  the  crank  cham- 
ber rushes  into  the  compression  chamber, 
where  a  deflector  on  the  top  of  the  piston 
directs  the  flow  of  the  charge  toward  the 
head  of  the  cylinder.  At  the  beginning  of 
the  up  stroke  of  the  piston  the  third  port 
and  exhaust  port  are  closed  and  the  charge 
thus  trapped  in  the  upper  chamber  is  com- 
pressed prior  to  the  explosion  at  the  end 
of  the  stroke.  Meantime  a  fresh  charge  is 
being  drawn  into  the  crank  chamber  as  al- 
ready described. 

The  engine  does  not  require  a  carburetoj 
of  the  usual  type,  being  fitted  with  what  is 
referred  to  as  the  Wright  generator,  which 
consists  of  a  needle  point  feeder  or  mixer. 
Jump    spark    ignition    is    used,    the    photo 
showing  the  various  parts  of  the  ignition 
outfit — the  spark  plug  C,  the  spark  lever  D, 
the  binding  nut  E  for  the  battery  wire  and 
the  contact  spring  F.    Among  the  improve- 
ments  in   this  engine 
•     are  mentioned  the  ex- 
tra  long  crank   shaft 
bearings,  the  bushings 
of  which  can  be   re- 
newed    without     dis- 
'     sembling  the  machine. 
A  circulating  pump  H, 
of   the   gear   type,    is 
'     combined     with     the 
I     motor,    being    driven 
by  the  gear  wheel  G, 
and    circulates    the 
water  through  the 
]     jacket     space     K,     to 
which  connections  are 
'     made  at  top  and  bot- 
tom in  the  back.    The 
flywheel  is  keyed  to  a 
tapered   portion   I    of 
the  crank  shaft.    The 
single  cylinder  3x3  en- 
gine is  claimed  to  de- 
LE  Engine.  velop  2  to  3  h.  p. 


The  Milwaukee  Timer. 

A  new  self  adjustable  timer,  made  b> 
the  Milwaukee  Auto  Engine  and  Supply 
Company,  706  Winnebago  street,  Mil- 
waukee, is  of  the  self  adjustable  roller  type, 
is  made  dust  proof  and  is  lathe  finished 
throughout.  The  case  and  cover  are  of  cast 
aluminum.  The  waterproof  fibre  ring, 
smoothly  finished,  is  pressed  into  the  case 
and  held  in  place  by  four  screws;  it  has 
half  round  pockets  milled  in  it  for  the 
pressed-in  contact  inlets,  which  are  made 
of  soft  drill  rod,  tapped,  pinned  and  ad- 
justed with  studs.  The  stud  of  each  con- 
tact inlet  is  insulated  from  the  case  with 
a  hard  fibre  ring,  held  in  position  by  a 
round  slotted  lock  nut  and  adjusted  with 
two  hexagon  nuts  for  fastening  the 
connections.  The  lower  part  of  the 
case  is  bored  to  receive  an  oil  ground 
bronze  bearing.  The  hollow  machined 
shaft  running  in  this  bearing  is  ad- 
justed with  a  removable  hinged  finger, 
constructed  with  a  roller  and  a  self  acting 
spring.  The  hardened  tool  steel  roller  run- 
ning in  oil  on  the  inside  of  the  fibre  ring 
surface  makes  the  contact  when  it  touches 
the  steel  inlets.  The  end  of  the  hollow 
shaft  is  mounted  with  roller,  lock  nut  and 
set  screw,  and  when  the  timer  is  adjusted 
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Milwaukee  Roller  Timer. 

to  the  motor  the  hollow  shaft  slips  over 
the  cam  shaft  and  is  held  in  position  by 
set  screw  and  lock  nut. 

Uncomfortable  Familiarity. 

A  writer  in  an  English  paper  thinks 
that  four  is  the  greatest  number  of  persons 
that  even  a  big  car  can  carry  comfortably 
on  a  tour,  unless  the  three  in  the  back  seat 
do  not  mind  (to  use  an  Irish  expression' 
"sitting  familiar.*'  But  on  several  days  of 
fast  travel  they  would  have  to  sit  vcn- 
familiar  indeed,  and  it  is  just  a  questicm 
whether  the  familiarity  might  not  become 
irksome  and  uncomfortable,  especially  when 
complicated  by  the  presence  of  luggage  and 
wraps. 
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Bases  of  Awards  in  Contests. 

Editor  Horseless  Age: 

We  have  seen  so  much  published  hi  all 
the  automobile  papers  smce  the  Two  Gallon 
Efficiency  Contest,  regardmg  the  "points 
awarded,"  that  there  is  danger  of  our  losing 
sight  of  the  fact  that  the  average  owner  of 
an  atttomobile,  that  is,  of  a  pleasure  vehicle, 
is  not  so  much  coRcenMd  with  the  number 
of  points  which  he  may  be  awarded  in  a 
contest  of  this  kind  as  he  is  with  the  actual 
number  of  miles  traveled  by  his  car  with  the 
coiisaixq>tion  of  i  gallon  of  gasoline;  that 
is,  he  would  much  rather  know  that  his  car 
traveled  27  miles  on  the  consumption  of  i 
gallon  than  that,  although  it  traveled  only 
30  miles,  by  an  arbitrary  method  of  calcu- 
lation he  had  been  awarded  a  greater  num- 
ber of  points  than  a  competitor  who  had 
traveled  35  miles. 

And  we  notice  in  your  current  issue,  May 
16,  that  the  handicap  weight  has  been  de- 
termined to  have  been  1,370  pounds  too 
great ;  that  is,  instead  of  adding  800  pounds 
to  the  dead  weight  of  the  car,  570  pounds 
should  have  been  deducted,  which  renders 
the  results  as  determined  by  the  points 
awarded,  that  is,  the  distance  traveled  multi- 
plied by  the  weight  of  the  car  plus  a  con- 
stant, very  unsatisfactory. 

While  no  doubt  for  commercial  vehicles, 
where  the  cost  of  delivery  per  ton  mile  is 
an  all  important  factor,  some  such  basis  in 
a  competition  would  be  necessary  to  deter- 
mine to  the  user's  satisfaction  which  vehicle 
was  the  one  which  he  desired,  for  other 
purposes  it  does  seem  that  the  distance  trav- 
eled by  a  car  in  regular  touring  condition, 
widi  its  full  quota  of  passengers,  per  gallon 
of  fuel,  would  be  for  the  owner  the  most 
satisfactory  basis  of  comparison. 

The  same  line  of  reasoning  would  seem 
to  apply  to  the  classification  of  cars  entered 
in  different  contests,  such  as  the  recent 
Wilkes-Barre  hill  climb.  We  note  in  one  of 
the  trade  papers  this  week  that  there  is  a 
good  deal  of  discussion  as  to  the  advisa- 
bility of  classing  the  cars  by  prices.  We 
find  that  of  several  cars  entered  in  the  same 
class,  that  is,  between  certain  price  ranges, 
"one  car  would  be  pitted  against  another  of 
twice  its  horse  power  and  even  more." 

Again,  I  believe  the  question  of  price  is 
one  which  concerns  the  owner  of  the  car, 
and  if  he  has  a  car  costing  $2,500  of  30 
horse  power  entered  in  the  same  class  with 
another  costing  $2,500,  developing  only  18 
horse  power,  it  is  quite  reasonable  to  sup- 
pose that  the  first  car  would  win  in  any 
such  contest,  and  the  owner  should  be  cor- 
respondingly gratified. 

To  sum  up  the  idea,  the  manufacturers,  I 
am  afraid,  are  for  the  time  being  losing 
sight  of  the  facts  concerning  such  contests, 
which  are  of  prime  importance  and  of  great 


interest  to  the  buying  public,  in  an  endeavor 
to  establish  certain  points  of  mechanical 
efficiency  which,  if  figured  on  any  of  the 
bases  so  far  advanced  in  all  these  various 
contests,  would  seetn  to  be  of  small  value 
when  correctly  analyzed. 

Rudolph  Rugs. 


Jump  Spark  versus  Make  and 
Break. 

Editor  Horseless  Age: 

I  read  H.  C.  Gibson's  article  on  "Jtunp 
Spark  versus  Make  and  Break"  in  the  cur- 
rent issue  of  The  Horseless  Age.  It  seems 
rather  strange  at  this  date  that  anyone 
should  take  the  position  that  as  long  as  a 
spark  ignites  the  mixture  the  strength  or 
size  of  the  spark  will  have  no  appreciable 
effect  on  the  performance  of  the  motor. 

Probably  all  motorists  of  any  experience 
have  noticed  how  much  better  their  cars 
run  with  a  freshly  charged  set  of  batteries 
than  with  a  partially  charged  set  This 
difference  is  readily  noticed  even  when  the 
partially  discharged  set  of  batteries  are  not 
run  down  enough  to  give  even  a  sign  or 
suspicion  of  missed  explosions.  Another 
fact  which  goes  to  prove  the  effect  of  the 
spark  on  the  rapidity  of  flame  propagation 
through  the  mixture  is  the  relatively  small 
advance  required  with  the  make  and  break 
spark  as  compared  with  the  jump. 

As  regards  the  influence  of  the  position 
of  the  spark  on  the  rate  of  flame  propaga- 
tion, the  centre  of  gravity  of  the  charge 
would  doubtless  be  the  best  position  if  it 
were  not  for  practical  considerations.  In 
the  first  place  the  charge  in  the  explosion 
chamber  is  neither  uniform  nor  pure.  It  is 
likely  to  be  very  nearly  so,  however,  near 
the  inlet  valve,  and  therefore  this  portion 
of  the  mixture  is,  generally  speaking,  quick- 
er burning  than  the  rest  As  a  good  start 
is  everything,  it  is  better,  as  a  general  thing, 
to  have  the  spark  occur  in  the  inlet  valve 
pocket.  Besides  this  there  are  other  prac- 
tical considerations,  such  as  protection  of 
the  spark  points  from  lubricating  oil  and 
keeping  the  plug  cool  by  the  inrush  of  the 
fresh  charge,  which  favor  the  location  of  the 
plug  in  this  position. 

It  is  rather  hard  to  see  how  connecting 
the  ground  wire  to  the  frame,  either  of  the 
engine  or  even  of  the  chassis  itself,  can  lead 
to  inefliciency.  Presumably  this  inefficiency 
is  thought  to  be  due  to  the  resistance  of  the 
joints  between  the  engine  casing  and  the 
cylinders,  or,  on  the  other  hand,  to  the  re- 
sistance through  the  bearing  and  gear  teeth 
of  the  gear  driving  the  circuit  breaker  or 
commutator.  Some  data  on  these  resist- 
ances might  doubtless  prove  interesting. 

As  regards  the  "capacity*'  of  the  wires 
affecting  the  action  of  the  coil,  in  the  case 
of  the  primary  this  may  be  dismissed  by 
saying  that  the  wiring  simply  acts  as  an  ex- 
tension of  the  condenser  already  fitted  to  the 
coil,  and  the  additional  condenser  effect 
would  probably  be  negligible,  or,  if  notice- 
able, would  probably  be  a  benefit  As  re- 
gards the  secondary  wires,  it  may  be  said 


that  these  are  now  generally  as  short  as 
possible,  but  even  here  the  condenser  effect 
would  probably  be  of  benefit  rather  than 
otherwise. 

With  respect  to  reliability,  there  is  very 
little  choice  between  the  two  systems  when 
they  are  properly  installed.  Undoubtedly, 
when  efficiency  from  a  thermodynamic 
standpoint  is  considered,  the  low  tension 
magneto  make  and  break  is  superior  to  the 
jmnp  spark  system.  This  may  in  certain 
cases  be  offset  practically  by  the  advantage 
of  easy  starting,  adjustment  and  repair.  It 
therefore  becomes  more  or  less  a  matter  of 
personal  opinion  as  to  which  system  is  best 
for  each  individual  user. 

While  I  am  personally  inclined  to  favor 
the  jump  spark,  it  does  not  seem  that  any- 
thing can  be  gained  for  either  side  of  the 
controversy  by  allowing  false  arguments  to 
go  uncorrected.  Harold  H.  Brown. 


Adjusting  Mag:neto  on  Mercedes 
Car. 

Editor  Horseless  Age: 

I  have  a  Mercedes  car  with  Simms- 
Bosch  low  tension  magneto  for  ignition.  I 
had  the  magneto  off  to  have  it  remagnetized 
and  don't  seem  to  be  able  to  get  it  timed 
right  Will  you  kindly  tell  me  in  which 
position  the  armature  should  be  with  the 
piston  just  at  the  top  of  the  stroke  or  at 
the  exploding  point,  with  spark  advance 
lever  retarded?  Also,  about  where  engine 
is  set  to  explode  with  the  spark  retarded? 

W.  W. 

[We  are  not  familiar  with  the  details  of 
adjustment  of  individual  cars,  and  cannot, 
therefore,  direct  you  how  to  get  the  ad- 
justment exactly  the  same  as  before  taking 
the  device  apart  Presumably,  with  the 
spark  lever  fully  retarded  the  spark  occurs 
very  slightly  after  dead  centre.  Also,  we 
believe  that  Mercedes  cars  all  have  rotary 
Simms-Bosch  magnetos  without  means  for 
changing  the  relative  position  of  armature 
and  field  with  change  in  the  position  of  the 
spark  lever.  The  Simms-Bosch  rotating 
magneto  will  induce  one  complete  impulse 
of  current  during  a  motion  of  its  sectors 
of  45  degrees,  or  one-eighth  turn.  The  cur- 
rent is  zero  when  the  sectors  are  directly 
opposite  the  pole  pieces.  The  electromotive 
force  induced  increases  and  decreases  grad- 
ually, and  is  strong  enough  to  furnish  an 
igniting  spark  for  perhaps  half  the  dura- 
tion of  the  total  impulse,  or  beginning  at 
II  degrees  past  the  dead  centre  and  end- 
ing at  34  deg^rees  past  the  dead  centre. 
When  the  spark  is  set  late,  say  one-eighth 
inch  past  the  dead  centre,  it  should  there- 
fore occur  when  the  sectors  are  34  de- 
grees past  the  position  directly  opposite  the 
pole  pieces. 

These  are  the  considerations  which  we 
would  apply  if  we  were  confronted  with 
the  task  of  readjusting  the  magneto,  but 
if  you  want  to  avoid  experimentation  you 
should  apply  for  instructions  to  the  build- 
ers of  the  car  or  the  magneto. — Ed.] 


Editor  Horseless  Age  : 

In  your  issue  of  May  2  I  notice  a  com- 
munication from  G.  W.  Ingham  regarding 
back  firing  into  the  carburetor.  There  are 
a  number  of  possible  caused  for  this  trouble, 
but  at  a  distance  it  is  hard  to  say  positively 
which  one  it  is.  An  engine  will  do  this 
when  the  batteries  are  weak  or  the  vibrator 
points  fused,  or  when  there  is  a  dirty  spark 
plug,  or  a  broken  porcelain;  in  fact,  nearly 
anything  will  cause  it  that  will  cause  the 
engine  to  miss.  Too  long  a  contact  on  the 
timer  (or  commutator)  will  sometimes 
cause  back  firing,  if  there  is  some  other 
cause  for  missing,  as  a  missed  explosion 
will  sometimes  cause  the  inlet  valve  to  open 
by  suction,  or  a  vacuum  in  the  cylinder 
during  what  should  be  the  explosion  stroke, 
even  with  a  mechanically  operated  inlet 
valve,  especially  if  the  throttle  is  partly 
closed  or  the  mixture  weak.  I  have  cured 
this  trouble  in  a  number  of  cases  by  making 
the  length  of  contact  shorter.  With  the 
spark  retarded  an  engine  should  throttle 
down  so  it  will  just  turn  over  and  keep 
running.  O.  V.  H. 


Editor  Horseless  Age: 

In  the  M^y  2  number  of  The  Horseless 
Age  I  note  a  letter  from  G.  W.  Ingham 
asking  questions  about  the  cause  of  back 
firing  in  an  air  cooled  auto.  From  the  de- 
scription of  the  car  I  judge  it  is  a  certain 
make  of  which  I  have  little  knowledge,  but 
I  own  a  four  cylinder  air  cooled  car,  and 
as  I  was  troubled  in  much  the  same  way  for 
quite  a  time,  and  appear  to  have  found  the 
cause,  my  experiences  may  help  him  out;  at 
any  rate  he  might  look  the  matter  up. 

For  quite  a  while  before  the  firing  back 
hurt  the  running  of  the  car  I  noticed  when 
I  was  going  down  hill  with  my  high  speed 
clutch  in,  gasoline  turned  off,  and  spark  re- 
tarded, that  there  was  more  or  less  back  fir- 
ing, but  I  paid  no  attention  to  the  matter, 
taking  it  as  part  of  an  air  cooled  proposi- 
tion. After  running  between  four  and  five 
thousand  miles  this  back  firing  became 
worse,  especially  at  starting,  and  I  began  to 
hunt  around  for  the  trouble,  going  over  the 
machine,  but  while  at  times  it  appeared  to 
have  lessened  again  it  would  bob  up. 

One  day  while  looking  over  a  new  car 
of  the  same  make  as  I  am  using,  I  happened 
to  try  to  press  down  the  springs  on  the  ex- 
haust valves  and  found  it  was  pretty  near  all 
I  could  do  to  press  them  down.  I  then 
walked  over  to  my  machine  and  tried  the 
same  thing,  and  found  they  were  very  much 
weaker.  Right  then  and  there  I  had  four 
new  springs  put  on  the  exhaust  valves, 
which  took  about  an  hour,  and  my  trouble 
was  at  an  end.  Now  there  is  not  a  sign  of 
back  firing,  even  in  going  down  hill,  and 
she  runs  like  a  bird.  If  your  springs  are 
not  as  stiff  as  on  a  new  machine,  put  on  new 
springs;  the  whole  cost  will  not  be  over  a 
couple  of  dollars.    Air  cooled  engines  will 

">t  do  satisfactory  work  with  weak  springs 
the  exhaust  valves.  , 


have  talked  with  others  and  they  have  had 
something  like  the  same  experiences.  I 
know  nothing  about  the  auxiliary  exhaust 
except  that  the  cars  having  same  appear  to 
throw  out  smoke  badly,  but  presume  they 
have  their  advantages,  and  see  no  reason 
why  the  same  cause  that  worked  against 
good  action  on  my  car  would  not  apply  to 
that  kind  of  an  exhaust. 

H.  S.  BUCKMAN. 


Quality  of  Spark— Solid  Tires. 

Editor  Horseless  Age: 

In  your  issue  of.  May  16  Mr.  Gibson 
makes  the  claim  that  "quality  of  spark  does 
not  produce  any  great  difference  in  the 
time  taken  to  bum  the  fuel,  provided  the 
spark  is  capable  of  igniting  the  mixture  at 
all,  and  that  it  occurs  at  the  right  time." 
It  seems  to  me  that  this  is  contrary  to  com- 
mon experience,  for  many  a  user  has  noticed 
the  difference  betwen  a  fresh  set  of  batteries 
and  a  weak  set,  although  with  the  weaker 
set  his  timer  may  have  been  properly  ad- 
vanced and  his  engine  not  missing  an  ex- 
plosion. A  large  spark  at  the  right  time 
avoids  negative  work  perhaps.  There  is 
some  not  fully  understood  difference  be- 
tween merely  igniting  an  explosive  and  de- 
tonating it,  and  this  difference  seems  to  ap- 
ply in  a  gas  engine  to  a  perceptible  degree 
and  cannot  be  denied,  but  must  be  taken  into 
consideration.  Mr.  Gibson's  remarks  as  to 
the  undesirability  of  a  multiplicity  of  small 
terminals  is  quite  correct 

Permit  me  to  reply  to  "Mechanical  Engi- 
neer's" remarks  re  solid  tires  by  saying  that 
since  the  discussion  mentioned  we  have  tried 
out  solid  tires  quite  faithfully  and  aban- 
doned them.  The  facts  of  the  matter 
as  I  see  it  are,  that  on  stony  roads  nothing 
can  equal  the  pneimiatic,  and  whether  a  road 
is  rough  or  not  depends  largely  on  the 
speed,  so  if  speed*  is  wanted  the  pneumatic 
must  be  used,  but  if  the  roads  are  smooth 
and  the  speed  is  low  the  solid  tire  will 
serve.  It  would  be  of  interest  to  know 
where  "M.  E.'s"  roads  are  located. 

Charles  E.  Duryea. 

["Mechanical  Engineer"  resides  on  Long 
Island. — Ed.] 


Valve  Setting. 

Editor  Horseless-  Age  : 

In  looking  over  your  column  of  "Com- 
munications" we  saw  a  request  by  Mr. 
Dearden  for  an  exhaustive  article  on 
"Valve  Timing."  Since  material  on  this 
subject  would  also  be  applicable  to  our 
needs,  we  would  be  more  than  pleased  to 
see  such  a  discussion  published  by  you. 

We  are  designing  a  four  cycle,  stationary, 
vertical,  water  cooled,  gasoline  engine,  of 
3  inch  bore  by  4  inch  stroke,  to  run  950 
r.  p.  m.  In  consulting  various  authorities 
on  gas  engine  design  in  regard  to  fixing  the 
point  at  which  the  inlet  valve  should  close, 
we  find  that  designers  differ  very  widely; 
one  giving  as  low  as  3  degrees  and  another 
as  high  as  42  degrees  past  the  dead  centre, 


would  like  to  know  if  there  is  2nj  Kin 
for  this  difference  and  if  so,  wbt  z  i 
There  are  no  doubt  others  who  vt  -: 
certain  about  this  question. 

J.  H.  Bigelow. 

H.    C.   KiAUsn- 

[This  subject  was  covered  in  aa  ir:*. 
on  "Cams,"  by  Morris  A.  Hall,  in  r. 
sue  of  March  21,   1906,     We  bebw:  i. 
the  diagram  Fig.    i    in   that  artide  r^^ 
sents  good  average  practice,  exc^  pL-« 
bly  as  to  the  inlet  opening,  which  axii  > 
made  earlier,  occurring  on  the  dead  a 
The  inlet  should   remain  open  obSl  m 
slightly  after  dead  centre,  not  taxt  ca 
3  degrees.    If  it  remained  open  for ::  1 
grees  after  dead  centre  a  considcn^ep 
tion  of  the  charge  drawn  in  wock,  £  .■ 
engine  speeds,  be  expelled  again  daw^  ir 
motion  of  the  crank  throu^  tbis  42 » 
grees.    For  very   high   speed  a  Ksxn* 
later  closing  is  permissible,  as  the  cp:;^ 
does  not  fill  to  atmospheric  pressore  ^r^ 
the  suction  stroke,  and   the  moQiQzt= 
the  in  rushing  column  of  gases  ca&xs 
inflow  to  continue  ior  a  short  period ;: 
the  dead  centre  has  been  passed  3s 
low   speeds  the  cylinder   will  be  t^l 
dead  centre,  and  if  the  valve  resc»S'i 
after  that  the  charge   will  be  imei^ 
again.    A  compromise   of  a  smaE  Jt 
dosing  must  therefore  be  adopted— E2 


Speed  Mania  and  Other  Nw 

Editor  Horseless  Age  : 


Having  carefully  read  the 
of  "S."  I  fail  to  see  that  the  broad  w. 
of  the  Herald  under  its  caption,  "Tae 
check  the  craze  for  speed."  has  boo  1 
swered.  Anyone  with  a  sense  of  jtsd 
knowledge  of  the  facts  regardinK  tk  r^ 
inally  careless  exceeding  of  the  sfocsl  Im 
will  agree  that  it  is  high  time  to  dios  1 
speed  mania. 

It  seems  to  me  that  the  hjrsteria  is  1^  * 
veloped  by  "S,"  and  while  a  good  to 
the  letter  is  true,  if  the  automobflati  i^ 
ally  are  execrated  and  the  laws  o^^ ' 
necessarily  severe,  there  is  no  00c  fe-  ^ 
but  the  "road  hog"  and  "speed  crar  a^ 

As  matters  stand  at  present  tf  e  •« 
lutely  unsafe  for  respectable  aatooKAlr^ 
drive  on  some  of  our  roads  when  the  «d 
are  absent,  and  sometimes  even  whe  s 
Being  perfectly  sane  and  faavisf  &*  ^ 
to  risk  my  own  life  or  endangct  \^ 
others,  I  drive  along  the  road  «  J  »J" 
enjoy  the  drive  and  always  well  v^*^ 
speed  limits.  I  am  entitled  to  ox-  ^ 
same  consideration  from  others.  -.<  '^ 
morally  but  by  law.  One  Satimii^  £* 
noon  about  two  weeks  ago.  SP'H  ^ 
Long  Island  City  to  Jamaica  oe  i2»  ^ 
man  boulevard  we  probably  pa*sK  -J 
machines  going  in  the  opposite  dnv^a'  < 
it  was  after  5  o*clock  x-ery  few  nt- •  r^ 
the  other  way,  and  the  moant««3  ^  *  ^ 
left    Very  few  were  goin?  u»Vr  »  •* 


^*y    -»3.    «9o6» 
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an  hour,  while  some  were  going  over  40  and 
50,  tearing  along  as  if  their  lives  depended 
on  getting  to  town  quickly.  At  one  point 
two  cars  were  approaching  us  and  when 
about  200  feet  distaitt  the  rearmost  turned 
out  to  pass  the  other.  Now,  while  they 
saw  that  they  could  not  possibly  pass  the 
other  car  before  reaching  us,  do  you  sup- 
pose they  held  back  the  few  seconds  neces- 
sary to  pass  us?  Not  a  bit.  They  kept 
right  on  and  forced  us  to  turn  out  into  the 
soft  roadway  to  give  them  room  and  avoid 
an  accident,  although  we  were  well  to  the 
right  of  the  middle  of  the  road.  The  slower 
of  the  two  cars  was  going  fully  40  miles 
per  hour.    The  spirit  shown  is  contemptible. 

Coming  back  to  town  the  following  Sun- 
day afternoon  at  about  the  same  hour  two 
large  touring  cars  raced  past  us,  the  faster 
one  at  possibly  60  miles  per  hour  and  pass- 
ing the  other  when  about  opposite  us,  the 
slower  one  not  much  slower  either. 

Knowing  the  facts  I  am  not  surprised  at 
people  building  "thank-you-mams,"  which 
practice  you  justly  condemn.  But  if  we 
want  fair  treatment  we  must  deserve  it. 
We  must  put  a  penalty  on  reckless  driving 
that  will  deter,  and  nothing  short  of  im- 
prisonment will.  And  why  not  imprison- 
ment? Are  these  lunatics  that  entirely  ig- 
nore the  weekly,  if  not  daily,  record  of  acci- 
dents, some  fatal,  entirely  due  to  excessive 
speed,  to  go  free  on  payment  of  a  mere 
money  fine?  Are  they  any  less  criminal 
than  a  thief  that  attacks  you  directly  ? 

No  matter  where  I  go  in  my  car  or  car- 
riage I  am  entitled  to  safe  passage,  and  not 
to  have  my  life  and  limb  put  in  jeopardy 
every  time  one  of  these  road  hogs  passes. 
If  they  would  only  endanger  their  own  lives 
I  would  say  "God  speed,"  and  the  sooner 
the  inevitable  happens  the  better.  But,  of 
course,  it  is  the  innocent  one  that  suffers 
xisually. 

Compared  with  the  speed  craze,  other 
nuisances  are  hardly  worth  mentioning. 
Nevertheless  people  using  headlights  should 
be  told  to  use  them  properly,  and  not  in 
■such  a  manner  as  to  disconcert  others  ap- 
proaching them.  Quite  a  number  of  head- 
lights are  now  properly  directed  downward, 
but  there  is  much  room  for  improvement. 
The  pivoted  searchlight  is  an  abomination, 
and  the  user  should  be  punished  as  a  public 
nuisance. 

Regarding  the  smoke  and  smell  nuisance 
mentioned  in  one  of  your  last  issues,  I  think 
the  chief  fault  lies  in  careless  adjustment, 
or  none,  of  the  lubrication.  There  is  no  ex- 
cuse for  either  smoke  or  smell.  It  is  really 
surprising  though  what  a  number  of  cars 
will  smoke  disagreeably.  One  would  think 
the  owner,  if  not  the  driver,  would  have 
more  pride  in  his  car  than  to  allow  it. 
Probably  he  is  ignorant  on  the  subject  and 
thinks  it  is  unavoidable,  especially  as  the 
other  expensive  cars  are  smoking  the  same 
way  or  worse.  My  own  observation  indi- 
cates that  it  is  only  the  large  and  expensive 
cars  that  smoke  so  badly,  the  smaller  cars 
and  ruabouts  being  practically  free  from 
hoth  smoke  and  smell.     It  seems  to  be  a 


rule,  the  bigger  and  more  expensive  the  car 
the  bigger  the  smoke  and  odor.  Going  into 
a  garage  nowadays,  when  one  or  more  of 
the  big  cars  have  the  motor  running,  the 
atmosphere  is  stifling  and  the  odor  inde- 
scribable. Henry  W.  Struss. 


Horse  Power  of  Gasoline  Motors. 

Editor  Horseless  Age: 

Some  months  ago  there  appeared  in  your 
paper  a  formula  for  determining  the  horse 
power  of  a  gasoline  engine.  The  formula 
read: 

d*  X  Stroke  X  R.  P.M. 

15,250  -^-P* 

Will  you  kindly  explain  the  significance 
of  the  "15,250,'*  and  tell  me  if  you  have 
another  fonpula  which  will  bring  a  closer 
determination  of  the  horse  power? 

W.  Oswald  Bates. 
[The  brake  horse  power  of  a  single  cylin- 
der gasoline  motor  is  equal  to 

tf »  X  s  X  M.  E.  P.  X  R.  P.  M.  X  g 
4  X  12  X  33000 
where  d  is  the  cylinder  bore;  s  the  piston 
stroke;  M.  E.  P.,  the  mean  effective  pres- 
sure during  the  power  stroke;  R.  P.  M.  the 
revolutions  per  minute,  and  e  the  mechanical 
efficiency.  The  M.  E.  P.  will  be  about  85 
pounds  per  square  inch.  The  factor  15,250 
in  the  equation  you  quote  is  therefore  evi- 
dently equal  to 

M.  E.  P.  X  g 
4  X  12  X  33000* 
We  would  advise  you  to  read  an  article 
on    **Rating    Motors   by   Cylinder   Dimen- 
sions" in  our  issue  of  May  2. — Ed.] 


Feats  of  a  Delivery  Wagon. 

Editor  Horseless  Age  : 

Two  interesting  feats  performed  recently 
by  a  gasoline  motor  delivery  wagon  at  Buf- 
falo, N.  Y.,  attracted  considerable  attention 
and  served  to  open  the  eyes  of  prospective 
purchasers  of  commercial  vehicles  to  the 
possibilities  of  business  motor  trucks  when 
properly  handled.  During  the  rush  of  May 
moving,  when  there  was  a  scarcity  of  horse 
vans  for  moving  household  goods,  a  light 
delivery  motor  wagon,  which  is  used  here 
for  demonstrating  purposes,  was  secured  in 
an  emergency  to  move  a  carload  of  house- 
hold goods  from  a  freight  car  on  the  tracks 
at  the  Miama  street  freight  depot  to  a  resi- 
dence in  Irving  place,  about  4  miles  distant 

The  car  was  in  charge  of  a  competent 
driver,  who  was  keenly  alive  to  the  import- 
ance of  making  a  good  record.  He  pulled 
up  before  the  door  of  the  freight  car  about 
8 :30  in  the  morning  and  began  to  load,  with 
the  assistance  of  a  helper.  With  goods 
taken  from  the  centre  of  the  car,  the  load- 
ing proceeded  rapidly,  and  within  twenty 
minutes  the  automobile  was  heaped  4  or  5 
feet  high  with  a  miscellaneous  assortment 
of  furniture  that  looked  a  good  deal 
heavier  than  it  actually  was.  Although  the 
weight  may  not  have  been  excessive,  it  was 
conceded  that  the  wagon  had  a  good  load 


on,  and  it  certainly  looked  topheavy.  When 
the  engine  was  started  the  car  responded 
nicely  to  the  lever,  started  smoothly  on  its 
way,  and,  gathering  speed  as  it  rolled  on  to 
the  asphalt  street,  disappeared  around  a 
corner. 

A  group  of  men,  who  had  been  watching 
the  procedure  with  much  interest,  became 
so  absorbed  discussing  motor  power  versus 
horse  power  that  the  flight  of  time  was  not 
noticed.  Their  discussion  was  interrupted 
by  the  surprised  remark  from  one  of  the 
group:  "There  she  is  back  again."  There 
was  the  automobile,  empty,  running  into  the 
freight  yards,  ready  for  another  load. 
Watches  were  pulled  out.  The  wagon  had 
been  gone  a  little  less  than  an  hour. 

"Where  did  you  leave  the  load,"  "How 
far  did  it  go,"  "What  happened,"  were 
some  of  the  questions  shouted  at  the  driver. 

"Hauled  it  about  5  miles,  unloaded  and 
came  back,"  was  the  answer. 

It  was  hard  to  believe,  but  the  driver  was 
working  against  time  and  could  not  stop  to 
make  lengthy  explanations.  A  piano  was 
rolled  out  of  the  freight  car,  and  it  was 
decided  to  make  a  special  trip  with  this  for 
a  load.  Away  went  the  wagon  again,  and  in 
fifty  minutes  it  was  back  loading  for  a  third 
trip  before  dinner  time.  In  the  afternoon 
two  more  trips  were  made,  and  a  little  be- 
fore 4  o'clock  p.  m.  the  driver  reported  at 
the  garage  with  his  work  finished.  It  was 
the  consensus  of  opinion  that  a  team  of 
horses,  with  double  the  force  of  helpers, 
could  not  have  done  the  work  in  the  same 
time. 

This  was  the  same  truck  which  recently 
demonstrated  its  ability  to  accomplish  a  task 
that  two  heavy  dray  horses  had  attempted 
unsuccessfully.  The  team  had  got  stalled  in 
the  effort  to  drag  the  stump  of  a  tree  from 
in  front  of  the  property  now  occupied  by 
the  Fisk  Tire  Company  on  Main  street 
The  upper  branches  of  the  tree  had  been 
sawed  off,  and  after  loosening  the  earth 
around  the  roots  the  stump,  about  5  feet 
long  and  maybe  2  feet  in  diameter  at  the 
base,  had  been  pulled  over  by  the  workmen 
and  lay  on  the  ground,  with  the  roots  still 
sticking  into  the  ground.  The  big  team  had 
struggled  hard  to  drag  the  sttmip  into  the 
middle  of  the  street,  and  the  workmen 
were  about  to  begin  cutting  at  the  roots 
again  when  the  little  automobile  came  along 
and  the  driver  asked  permission  to  show 
what  he  could  do. 

He  was  laughed  at,  but  the  novelty  of  the 
idea  won  him  consideration,  and  he  was 
told  to  hitch  up  while  the  horses  were  given 
a  chance  to  take  a  needed  rest  The  chain 
from  the  tree  stump  was  fastened  to  the 
rear  axle  of  the  motor  car  and  the  engine 
started.  The  hind  wheels  of  the  wagon 
went  spinning  around  in  the  mud  and  slush, 
without  budging  the  tree.  The  driver  was 
not  easily  discouraged,  however.  "I've  got 
plenty  of  power,"  he  said,  "but  not  trac- 
tion enough.  I  need  more  load  over  the 
hind  wheels." 

Five  of  the  biggest  fellows  in  the  gang  of 


73;i 


THE  HORSELESS  AGK 


Vol.  17,  No.  at. 


workmen  were  ordered  into  the  car.  Under 
their  combined  weight  the  springs  looked 
as  if  they  might  be  ready  to  collapse.  The 
engine  was  started  again  and  the  clutch  let 
in  slowly.  There  was  a  sound  of  straining 
and  snapping  among  the  roots  of  the  tree 
trunk;  the  trunk  itself  changed  its  posi- 
tion uneasily  and  seemed  to  straighten  itself 
out.  Then  the  little  car  appeared  to  pull 
itself  together  for  a  final  tug;  there  was  a 
sudden  snap,  with  a  splutter  of  dirt  at  the 
root  of  the  tree,  and  the  car  moved  forward 
a  few  inches  with  a  jerk.  It  then  settled 
down  to  a  steady  pull,  and  the  stump  rolled 
over  on  its  side  as  it  was  towed  slowfy  into 
the  middle  of  the  road  from  where  it  was 
later  carted  away.  The  driver  said:  "I 
knew  I  could  do  it.  The  public  has  a  lot 
to  learn  yet  about  the  working  capacity  of 
a  motor  car." 

The   car   apparently   suffered   no   injury 
from  the  unusual  strain.  S.  E. 


Cause  of  After  Explosion. 

Editor  Horseless  Age: 

Will  you  or  one  of  your  readers  tell  me 
what  is  wrong  with  and  suggest  a  remedy 
for  a  motor  that  explodes  two  or  three  times 
(occasionally  only  once)  after  turning  off 
the  switch  ?  After  turning  off  the  switch  the 
engine  will  make  four  to  eight  revolutions 
in  stopping,  and  during  the  last  turn  or  so 
there  will  be  an  explosion  in  the  cylinder. 
I  have  been  using  kerosene  oil  once  daily, 
believing  the  trouble  to  be  caused  by  burnt 
oil  igniting  the  charge,  but  it  still  continued. 
What  can  I  do  to  prevent  it?       J.  U.  B. 

[The  trouble  is  undoubtedly  due  to  car- 
bon soot  on  the  walls  of  the  cylinder  and 
head,  and  you  should  take  the  cylinders  off 
and  carefully  scrape  them  clean. — Ed-] 


Solid  Tires. 

Editor  Horseless  Age: 

In  reply  to  "Investigator,"  whose  query  in 
regard  to  "solid  tires"  appeared  in  the  May 
9  issue  of  your  esteemed  journal,  I  wish  to 
say  to  him  and  to  the  large  number  of 
others  who  have  had  their  "stomachs  full" 
of  punctures,  explosions,  chafed  inner  tubes 
and  expensive,  soul  destrojring  delays,  that 
I  have  for  over  two  years  driven  a  single 
cylinder  runabout  on  solid  tires,  that  they 
have  covered  nearly  25,000  miles  and  look 
perfectly  good  for  thousands  of  miles  more, 
without  requiring  one  moments  attention  or 
one  cent's  expense  in  all  this  time ;  that  they 
have  not  injured  my  machine,  which  is  in 
perfect  order  today  and  always  ready  to 
go;  that  I  have  demonstrated  beyond  any 
question — no  matter  what  any  machine  man 
or  tire  man  may  say  to  the  contrary — that 
they  are  comfortable,  economical  and  very 
satisfactory.  I  have  had  no  breaks  not 
common  to  the  same  machine  on  pneu- 
matics; had  no  more  trouble  with  the  en- 
gine, nuts,  etc.,  than  with  pneumatics. 
That  they  will  ruin  a  machine  is  all  pure 
theory  which  two  years*  experience  has 
demonstrated  is  wrong. 

Before  putting  on  solid  tires  two  years 


ago  I  was  obliged  to  keep  two  machines, 
and  my  facts  proven  by  two  years  of  con- 
stant use  warrant  me  in  declaring  that  one 
machine  equipped  with  solid  tires  is  far 
more  reliable  than  two  equipped  with  pneu- 
matics. Solids  eliminate  the  tire  question 
from  your  mind,  with  all  that  such  elimina- 
tion implies.      ^ 

All  the  horrible  things  predicted  to  hap- 
pen to  me  and  my  machine  are  proven  to  be 
imaginary.  My  machine  has  not  suffered, 
my  spine  is  A  i,  and  my  temper  is  improved 
many  per  cent  They  undoubtedly  are  the 
most  Christianizing  influence  of  the 
twentieth  century,  and  their  use  will  great- 
ly purge  the  language  of  the  autoist,  whose 
vocabulary  is  becoming  "imfit  for  publica- 
tion^' through  the  exasperation  of  "flat 
tires."  I  am  having  a  new  Chambers  ma- 
chine equipped  with  them,  and  know  I  shall 
have  peace  and  economy  with  my  auto. 
A.  N.  CoLUNS,  M.  D. 


degrees  crank  motion.  As  regards  the  or- 
der of  firing  the  cylinders,  we  consider  it 
best  to  have  succeeding  cylinders  fairly  well 
apart,  so  that  the  stresses  on  the  cxa&k 
shaft  are  distributed  as  well  as  possible 
The  order  of  firing  might  be  as  indicated  in 
the  sketch.— Ed.] 


Six  Cylinder  Crank  Shafts. 

Editor  Horseless  Age: 

Having  been  helped  several  times  by  your 
valuable  answers  to  some  of  my  questions 
in  the  query  column  of  your  paper,  would 


A  Correction. 

Editor  Horseless  Age  : 

In  the  report  of  the  Two  Gallon  Ef- 
ficiency Contest  in  your  issue  of  May  9. 
1906,  on  page  670,  you  state  that  I  had  a 
special  arrangement  on  my  24  horse  power 
Beriiet  for  forcing  every  drop  of  gasoline 
down  to  the  carburetor.  I  wish  to  state 
that  there  was  no  special  arrangement  of 
any  kind  on  this  car,  and  it  was  put  in  the 
nm  exactly  as  it  was  delivered  to  me  by 
the  American  Locomotive  Automobile  Com- 
pany, and  in  the  same  condition  as  it  is 
being  run  today.  There  was  no  cork  or 
rubber  tube  or  anythmg  else  used,  and  the 
ordinary  pressure  system  from  the  exhaust 
was  the  only  means  used  for  forcing  gaso- 
line from  the  pressure  tank  up  to  the  car- 
buretor. 

Will   you   kindly   correct    in   yt)ur    next 
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like  to  ask  a  few  more  in  regard  to  a  six 
cylinder,  four  cycle  automobile  motor.  What 
is  considered  the  best  practice  in  the  plac- 
ing of  the  throws  on  the  crank  shaft? 
That  is,  which  pistons  travel  together  and 
how  many  degrees  are  they  set  apart? 
Also  what  is  the  accepted  rotation  of  firing? 
Geo.  E.  Stoddard. 

[The  construction  of  six  cylinder  engines 
has  only  recently  been  taken  up,  and  we  do 
not  believe  that  there  can  as  yet  be  said  to 
be  anything  like  recognized  best  practice 
in  six  cylinder  crank  shaft  design.  In  the 
Mercedes  six  cylinder  marine  engine,  which 
has  individual  cylinders,  the  crank  has  seven 
bearings  and  consists  essentially  of  three 
double  throw  cranks  set  at  angles  of  120 
degrees  with  each  other.  In  the  Napier, 
Stevens-Duryea  and  other  six  cylinder 
motors,  only  four  bearings  are  employed  on 
the  crank  shaft  The  crank  shaft  may  be 
considered  as  made  up  of  two  three-cylinder 
crank  shafts,  with  throws  at  120  degrees, 
and  one  end  crank  pin  of  one  shaft  beins; 
joined  directly  to  one  end  pin  of  the  other 
shaft,  as  shown  in  the  sketch.  While  the 
crank  is  balanced  as  a  whole,  the  individual 
balancing  parts  are  rather  far  removed 
from  each  other  laterally,  and  to  secure  ab- 
solutely smooth*  running  it  is  advisable  to 
fit  balance  weights  to  the  crank  arms,  as 
indicated  in  dotted  lines. 

There  are  evidently  six  explosions  in  two 
revolutions,  or  three  per  revolution,  so  that 
explosions  come  at  equal  intervals  of   120 


issue    your    statement    to    this    effect    and 
oblige.  H.  K.  Burras. 

Reckless  Driving  in  Paris. 

The  renowned  French  scientist,  Curie, 
the  discoverer  of  the  element  radium*  re- 
cently met  his  death  on  the  streets  of  Paris 
through  being  upset  by  a  cab  horse  and  run 
over  by  a  truck.  We  learn  from  oar 
French  contemporaries  that  there  has  been 
absolutely  no  indignation  in  the  daily  press 
on  this  occasion  at  the  reckless  manner 
in  which  cabs  and  other  horse  vehicles  are 
being  driven  on  the  boulevards  and  pub- 
lic places  of  the  French  capital,  as  there 
was  when  a  prominent  Government  official 
was  killed  by  an  automobile.  The  fact  is 
that  all  sorts  of  vehicles  are  driven  in 
Paris  at  a  pace  that  makes  the  streets 
rather  unsafe  for  aged  persons  and  others 
of  less  than  ordinary  agility. 


Automobiles  are  to  be  used  for  police 
purposes  in  Prague,  Bohemia.  The  Chief 
of  Police  has  arranged  for  the  purchase 
of  a  powerful  motor  capable  of  carrying 
twelve  or  fifteen  men,  which  it  is  expected 
will  prove  extremely  useful  in  transporting 
officers  in  the  speediest  manner  to  points 
where  they  may  be  required.  If  the  plan 
proves  as  successful  as  is  anticipated,  more 
automobiles  will  be  added.  The  cars  will 
be  an  interesting  feature  in  the  frequent 
and  exciting  Czech-German  disturbances. 


May    33»    »9o6. 
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Manufacture  of  Lubricants.— Adul- 
terants. 

(From  a  paper,  by  J.  W.  G.  Brooker.  read  before  the 
Auto-Cycle  Club  of  Great  Britain  and  Ireland). 

By  far  the  most  important  automobile 
lubricant  is  mineral  oil  obtained  from  petro- 
leum. At  the  present  day  the  bulk  of  the 
best  lubricating  oils  are  manufactured  from 
American  petroleum.  There  are  several 
methods  in  use.  In  the  first  place  we  have 
ordinary  distillation.  The  petroleum  is  run 
into  a  still  and  heated,  water  and  low  boil- 
ing point  liquids  are  driven  off,  the  heat  is 
increased  and  the  heavier  fractions  obtained, 
till  finally,  after  considerable  and  prolonged 
heating  the  still  contains  only  a  semi-solid 
pitch  or  coke-like  mass.  The  heavier  dis- 
tillates are  purified  in  the  usual  manner  with 
acid  and  alkali,  and  a  pale  yellow  or  amber 
yellow  oil  results,  which  is  useless  for  cylin- 
der lubrication  except  in  well  cooled  station- 
ary gas  engines.  The  defects  of  this  process, 
which  has  been  almost  entirely  discarded, 
are  the  great  heat  of  the  still,  causmg  partial 
decomposition  or  "cracking''  of  the  heavier 
distillates,  and  the  aid  of  chemicals,  which, 
even  by  the  use  of  large  quantities  of  water, 
it  is  extremely  difficult  completely  to  re- 
move from  a  heavy  oil. 

The  second  and  more  generally  followed 
method  is  as  follows :  After  the  first  frac- 
tion of  water  and  light  oil  has  been  driven 
off  small  quantities  of  superheated  steam 
are  blown  through,  and  at  the  same  time  a 
partial  vacuum  is  produced  in  the  still,  both 
of  which  assist  the  vapors  to  distill  off  with 
the  minimum  of  decomposition;  the  effect 
is  such  that  an  oil  boiling  at,  say,  250  degrees 
centigrade,  in  the  ordinary  still  comes  over 
at  less  than  200  degrees  centigrade  in  the 
vacuum  still,  and  at  a  greater  speed.  Dur- 
ing the  course  bf  the  vacuum  distillation 
several  fractions  are  collected.  The  first 
are  comparatively  light  bodied  and  have 
medium  boiling  points;  the  last  are  very 
viscous  and  distill  over  with  some  difficulty. 
The  residue  in  the  still  when  a  good  petro- 
leum stock  is  used  is  of  a  vaseline  consist- 
ency, and  is  filtered  warm  through  animal 
charcoal  or  bone  black,  whereby  the  finest 
and  most  expensive  cylinder  lubricant  is 
produced. 

By  the  above  process  the  bulk  of  the  yield 
is  what  is  called  "distilled  oil."  A  third 
process  to  produce  a  maximum  yield  of 
"natural"  or  "reduced  oil"  is  very  much  on 
similar  lines,  except  that  the  distillation  is 
not  carried  very  far,  so  that  the  residue  in 
the  still  is  much  larger.  This  is  filtered 
warm  through  animal  charcoal,  and  a  "char- 
coal filtered,  reduced"  oil  results. 

Russian  petroleums  are  less  suitable  for 
the  manufacture  of  a  viscous  lubricant. 
They  are  less  pure,  and  after  distillation 
leave  a  greater  proportion  of  residue  in  the 


still,  which  cannot  be  worked  up  into  lubri- 
cant like  the  American  residues.  On  heat- 
ing, a  lubricant  from  Russian  sources  thins 
much  more  rapidly  than  a  similar  bodied  oil 
from  American;  but  it  will  stand  a  much 
lower  temperature  4>efore  solidifying.  For 
their  purification  the  chemical  treatment  with 
sulphuric  acid  and  alkali  is  relied  upon.  In 
refractory  cases  the  residue  is  dissolved  in 
naphtha  or  light  petroleum,  filtered  and 
treated  with  sulphuric  acid  and  potassium 
bichromate,  and  subsequently  with  the  usual 
alkali  and  water.  The  product  is  then  re- 
heated till  the  last  traces  of  water  and  the 
lighter  portions  of  the  oil  have  been  driven 
off,  when  it  is  filtered  through  charcoal. 

ADULTERANTS   OF  LUBRICANTS. 

The  variety  of  substances  added  to  a 
lubricant  for  one  purpose  or  another  is 
very  great  Each  has  its  use — some  im- 
prove, others  do  the  reverse.  There  is  a 
material  variously  known  as  "thickener," 
"viscom,"  etc.,  intended  to  be  added  to  a  thin 
oil  to  increase  its  viscosity.  It  consists  of 
cottonseed  or  other  vegetable  table  oil 
saponified  with  alkali  and  the  resulting  soap 
precipitated  by  alum;  the  aluminum  oleate 
and  stearate  is  washed  with  water,  dried  and 
thoroughly  incorporated  with  three  or  four 
times  its  weight  of  mineral  oil.  Ordinary 
soap  is  also  sometimes  added  to  a  lubricant ; 
it  imparts  body  and  gives  a  fine  sparkling 
appearance,  but  it  "is  quite  unfit — indeed 
harmful — for  cylinder  lubrication.  Water, 
although  not  exactly  an  adulterant,  is  often 
found  in  a  badly  prepared  lubricant;  it 
causes  great  trouble,  especially  in  cylinders, 
and  particularly  if  vegetable  oils  are  also 
present 

Another  adulterant  added  to  improve  the 
viscosity  of  a  poor  oil  is  india-rubber;  it  is 
said  to  prevent  the  tendency  of  an  oil  to 
gum  on  the  bearings.  Imagine  its  effect  if  it 
gets  into  the  combustion  chamber  by  mis- 
take! 

The  point,  however,  of  greatest  interest 
is  whether  to  countenance  the  addition  to  the 
mineral  oil  of  vegetable  oils,  such  as  cot- 
tonseed, rapeseed  or  olive  oil;  or  of  ani- 
mal fats,  such  as  lard,  tallow,  neatsfoot  oil 
or  sperm  oil.  In  their  favor  it  may  be  said 
that  they  have  a  very  low  setting  or  solidi- 
fying point,  and  when  heated  thin  much 
less  rapidly  than  do  mineral  oils  of  a  similar 
viscosity.  Further,  they  are  more  resistant 
to  high  pressure,  hence  their  use  imder  cer- 
tain conditions  for  heavy  steam  and  gas  en- 
gines. In  fact,  for  gas  engine  purposes  the 
admixture  of  5  to  10  per  cent  of  vegetable 
oil  with  the  mineral  oil  is  distinctly  benefi- 
cial. Again,  it  has  been  conclusively  proved 
that  the  tendency  of  a  vegetable  oil  to  de- 
velop acidity  and  to  absorb  oxygen  is  very 
greatly  checked  by  thq  presence  of  mineral 
oil.  So  that  Messrs.  Price  &  Co.,  who 
pin  their  faith  to  a  compoimd  oil — 
that  is  to  say,  a  pure  hydro-carbon  or  min- 
eral oil  admixed  with  a  little  neutral  fatty 
matter — have  a  strong  case  in  their  favor. 
Gas  engines  have  been  run  more  success- 
fully with  a  compoimd  than  with  a  pure 


mineral  lubricant,  and  they  claim  that  with 
suitable  modifications  the  same  will  hold 
good  in  gasoline  engines.  The  following 
are  a  few  arguments  against  the  use  of 
vegetable  oils,  even  in  small  quantities. 
They  all  develop  acidity,  particularly  at  high 
temperatures,  which  has  a  corrosive  action 
on  metals.  They  nearly  all  absorb  oxygen 
from  the  atmosphere,  and  thicken  or  gim\ 
on  the  bearings.  At  a  high  temperature, 
such  as  might  be  met  with  in  an  air  cooled 
cylinder,  the  fatty  matter  would  be  burnt 
into  a  tarry  deposit,  while  a  mineral  oil 
at  the  same  temperature  would  be  merely 
volatilized  and  swept  out  of  the  cylinder 
with  the  exhaust  gases.  It  is,  of  course, 
possible  that  with  the  cylinder  running  cool, 
the  temperature  at  which  the  vegetable  por- 
tion will  be  decomposed  is  not  reached;  but 
then,  who  can  be  certain,  with  an  air  cooled 
cylinder,  that  it  will  always  run  cool? 


The  Dust  Problem. 

An  interesting  communication  on  the 
dust  problem,  by  Mervyn  O'Gorman,  ap- 
peared in  a  recent  issue  of  the  Automobile 
Club  Journal,  of  London.  At  the  time  of 
the  Easter  holidays,  when  large  numbers 
of  car  owners  venture  out  into  the  coimtry 
in  England,  much  annoyance  to  pedestrians 
and  frequently  accidents  result  from  the 
dust  thrown  up  by  cars. 

Observation  is  of  two  kinds — ^the  lazy 
kind,  whose  useful  result  can  only  be  an  in- 
crease in  the  vocabulary  of  execration ;  and 
the  intelligent  form,  which,  by  noting 
minute  differences  and  by  suggesting  intel- 
ligent hypotheses  to  explain  them,  can 
eventually  guide  us  to  reproduce  on  all  cars 
the  minimum  dust-raising  qualifications 
which  may  be  noted  on  any  one.  The  pub- 
lication and  record  of  such  observations 
from  the  largest  possible  number  of  points 
of  view  is  invaluable.  The  motorist  may 
observe  why  one  road  surface  is  less  dusty 
than  another;  the  pedestrian  why  one  car 
is  less  dusty;  the  manufacturer  may  report 
that  with  the  same  car  one  type  of  tire  is 
less  dusty.  If  only  the  cause  of  the  dust 
be  forthcoming,  all  cars  can  within  a  rea- 
sonable time  be  brought  up  to  the  better 
standard.  So  far  only  generalities  have 
been  reached.    We  find  that: 

( 1 )  Sharp  comers  and  excessive  road 
cambers  lead  to  slip,  and,  therefore,  to  dust 

(2)  More  dust  is  raised  by  cars  from  a 
rough  road  than  from  an  equally  dusty 
road  if  it  be  smooth  for  an  equal  speed  of 
traveling. 

(3)  Watering  the  road  moderately  di- 
minishes the  dust. 

(4)  Tarmac  is  one  of  the  best  anti-dust 
road  surfaces.  Tar-macadam,  the  spread- 
ing of  crude  oil  on  roads,  the  spreading 
of  oil  emulsions  in  water  on  the  road,  arc 
important  palliatives. 

(5)  Wood,  asphalt,  cobbles  and  setts  are 
not  dusty  save  after  use  by  horse  traffic. 

(6)  Cars  with  smooth,  boat-shaped  un- 
der surfaces  are  less  dusty  than  others. 

(7)  Cars  with  flaring  mudguards  fitted 
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with  leather  flaps  near  the  road  level  are 
more  dusty. 

(8)  Cars  on  high  wheels  well  clear  of  the 
ground  are  less  dusty. 

(9)  Cars  with  large  tool  boxes  at  the 
back  reaching  low  down  between  the  back 
wheels  are  dusty. 

(10)  Large  car  bodies  are  in  some  cases 
dustier  than  small  ones. 

(11)  Blowing  off  the  exhaust  near  the 
ground  is  dusty. 

(12)  Cars  fitted  with  engines  having  an 
insufficient  flywheel  or  an  ununiform  turn- 
ing effort  from  any  cause  are  more  dusty. 

(13)  Cars  whose  chassis  are  mounted  on 
very  easy  springy  having  a  large  up-and- 
down  travel  will  suck  up  the  dust  with  each 
rise  and  fall  of  the  body  on  rough  roads. 

(14)  Front  wheels— or  rolling  wheels — 
raise  less  dust  than  back  wheels  or  driven 
wheels. 

(15)  Smooth  pneumatic  tires  are  dusty. 

(16)  Solid  or  pneumatic  rubber  tires  are 


more  dusty  at  higher  speeds,  and  with  high- 
powered  engines. 

(17)  Non-skid  devices,  such  as  small 
steel  studs,  etc.,  not  only  do  not  increase 
the  dust,  but  actually  diminish  it. 

Among  the  instructive  negative  conclu- 
sions from  experiments  made  by  the  Auto- 
mobile Club  we  find: 

(18)  That  a  car  fitted  with  two  long 
vertical  dust  screens  placed  near  the 
ground  between  the  road  wheels  and  the 
chassis,  and  extending  the  full  length  of 
the  car  edgewise  to  the  direction  of  travel- 
ing (i.  e.,  arranged  to  prevent  the  dust- 
laden  air  thrown  up  by  the  road  wheels 
from  mixing  with  the  air  draught  which 
passes  underneath  the  car),  showed  no. im- 
provement from  these  attachments. 

(19)  Horizontal  screens  fixed  so  as  to 
closely  embrace  the  driving  wheel  tires,  and 
adjtistable  to  various  heights  from  the 
ground,  were  tried,  in  the  hope  that  they 
might    throw    back    on    to    the    road    the 


dust-laden  air  raised  by  the  wheels,  and  so 
prevent  it  from  becoming  entangled  in  the 
air  eddies  at  the  back  of  the  car.  No  good 
result  was  obtained. 


British  Military  Gasoline  Motor 
Tractors. 

Two  gasoline  motor  propelled  tractors 
have  recently  been  supplied  by  the  firm  of 
J.  I.  Thomycroft  &  Co.,  Ltd.,  Basingstoke, 
England,  to  the  British  War  Office,  one  a 
two  cylinder,  25  horse  power,  and  the  other 
a  four  cylinder,  40  horse  power  machine. 
A  plan  and  an  elevation  of  the  last  men- 
tioned  are  shown  herewith,  reproduced 
from  Engineering. 

The  cylinders  of  the  larger  motor  arc 
each  6  inches  in  diameter,  and  the  stroke  is 
8  inches,  the  40  horse  power  being  devel- 
oped at  600  revolutions.  The  guaranteed 
performance  was  to  pull  a  load  of  5  tons 
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under  what  was  described  as  "any  practical 
conditions;"  a  term  which  included  such  a 
surface  as  that  of  a  ploughed  field.  The 
average  speed  was  to  be  8  miles  per  hour. 
The  fuel  used  is  paraffin,  the  contract  being 
that  die  engine  should  be  started  with  paraf- 
fin, a  Vesuvius  lamp  being  used.  All 
valves  are  mechanically  operated.  Electric 
ignition  is  applied,  both  low  tension  and 
high  tension  systems  being  fitted,  so  as  to 
afford  an  alternate  means  for  securing  ex- 
plosion. The  standard  make  and  break 
type  is  used  for  the  low  tension  current,  and 
the  £ismann  system  for  high  tension  ig- 
nition. 

The  engine  is  encased  in  the  usual  man- 
ner, there  being  splash  lubrication.  Half 
compression  cams  are  fitted  to  facilitate 
starting.  There  is  a  chimney  to  take  the 
exhausty  the  escaping  gases  being  much  di- 
luted by  the  induced  current  of  air  caused 
by  the  exhaust,  an  arrangement  which  is 
said  to  render  them  quite  inoffensive.  The 
cylinder  jackets  are  provided  with  cooling 
water  by  means  of  a  rotary  pump.  The 
water  is  cooled  by  a  system  of  partial  evap- 
oration. 

Power  is  transmitted  from  the  engine 
through  a  disc  dutch,  and  then  by  a  central 
shaft  and  toothed  gearing  of  the  ordinary 
type.  The  change  speed  gear  is  of  the  slid- 
ing spur  wheel  tjrpe,  and  gives  three  speeds 
and  a  reverse.  The  leading  wheels  are  3 
feet  8  inches  in  diameter  by  8  inches 
wide,  and  the  driving  wheels  are  5  feet 
9  inches  in  diameter  by  14  inches  wide. 
Both  driving  wheels  can  be  locked  by  a  pin. 
The  brakes  are  of  the  drum  type,  one  being 
operated  by  a  pedal  on  the  foot  plate;  the 
other,  which  is  an  emergency  brake,  is  of 
the  usual  traction  engine  screw  down  type. 
There  is  accommodation  on  this  larger 
tractor  for  carrying  water,  lubricating  oil, 
and  fuel  for  a  rtm  of  100  miles. 

The  smaller  tractor  has  a  two  cylinder 
engine  of  the  same  type,  the  cylinders  being 
6  inches  in  diameter,  with  an  8  inch  stroke. 
The  vehicle  is  designed  to  operate  a  field 
searchlight.  The  dynamo  is  placed  on  the 
tractor,  and  will  generate  a  current  of  152 
amperes  at  75  volts.  The  dynamo  is  driven 
from  the  engine  by  a  belt  Current  is 
taken  from  the  generator  to  the  searchlight 
on  the  trailer  by  means  of  a  flexible  cable 
woimd  on  a  drum.  The  drum  can  also  be 
used  for  hauling  the  trailer  or  for  pulling 
the  tractor  itself  out  of  a  bad  place. 

Transmission  in  the  case  of  the  25  horse 
power  vehicle  is  through  a  friction  disc 
clutch,  and  by  means  of  bevel  and  spur 
gearing  to  a  second  countershaft,  and  thence 
to  the  differential  on  the  back  axle  by 
means  of  a  Renold  roller  chain.  There  are 
three  speeds  and  a  reverse.  The  driving 
wheels,  which  are  of  special  crucible  cast 
steel,  are  4  feet  3  inches  in  diameter,  and 
12  inches  wide.  The  steering  gear  is  of  the 
central  pivot  type,  with  worm  and  quad- 
rants. Two  drum  brakes  are  fitted,  one 
working  on  the  countershaft  and  operated 
by  a  pedal;  the  other,  which  is  operated  by 
a  worm  and  hand  wheel,  engages  on  the 


back  axle.  The  three  changes  of  speed  give 
i^  miles,  4  miles  and  8  miles  per  hour. 

The  official  tests  for  the  40  horse  power 
tractor,  which  have  been  satisfactorily  car- 
ried out,  included  a  trial  on  the  road  when 
pulling  a  gross  load  of  14  tons  on  an  incline 
of  I  in  12,  and  a  trial  on  soft  ground,  the 
gross  load  hauled  being  7  tons;  and  a 
brake  test  of  the  engine  when  in  position 
on  the  vehicle;  the  radiator,  fuel  tanks  and 
other  fittings,  as  supplied,  being  used.  The 
tractor  was  also  made  to  haul  its  load  while 
running  forward  and  backward,  and,  finally, 
to  pull  its  load  out  of  soft  ground  with 
the  winding  gear. 

The  smaller  tractor  was  made  to  drive  its 
dynamo  at  full  load,  and  also  to  make  a 
road  trial  of  200  miles  at  full  speed. 


Gas  Engine  Experiments. 

At  a  recent  meeting  of  the  Royal  Society 
a  paper  by  the  Hon.  Charles  A.  Parsons 
was  read  on  "The  Specific  Heat  of.  Heat 
Flow  from,  and  other  Phenomena  of  the 
Working  Fluid  in  the  Cylinder  of  the  In- 
ternal-combustion Engine."  The  author 
said  that  he  proposed  to  describe  experi- 
ments made  with  a  gas  engine  of  60  b.  h.  p. 
devised  to  obtain  data  necessary  for  a  more 
complete  theory  of  the  internal-combustion 
motor,  and  also  to  discriminate  between  the» 
effects  of  continued  combustion  in  a  gas- 
eous explosion  and  specific  heat  change  at 
temperatures  between  200**  and  1,500**  C. 
The  new  method  of  experiment  consisted  in 
alternately  compressing  and  expanding  the 
highly  heated  gases  within  the  engine  cyl- 
inder while  cooling  proceeded,  and  observ- 
ing by  the  indicator  the  successive  pres- 
sure falls  and  compression  and  expansion 
curves  from  revolution  to  revolution. 
From  some  200  indicator  cards,  taken  un- 
der varying  conditions,  had  been  calculated : 
(i)  A  curve  of  apparent  specific  heat  of 
the  gaseous  contents  at  constant  volume  be- 
tween 200**  and  lySOo"*  C;  (2)  curves  of 
heat  loss  to  the  enclosing  walls;  and  (3) 
distribution  of  heat  in  the  working  cycle 
calculated  from  diagrams  only. 

The  apparent  specific  heat  at  constant 
volume  was  proved  to  increase  from  22 
foot-pounds  per  cubic  foot  at  200**  C.  to 
27.4  foot-pounds  at  1,500**  C,  and  an  ex- 
amination of  expansion  curves  and  specific 
heat  determinations  made  at  different  en- 
gine speeds  and  jacket  temperatures 
showed  that  combustion  was  proceeding 
and  accounted  for  a  part  of  the  apparent 
increase  of  specific  heat 

The  curves  of  heat  loss  showed  that  for 
equal  temperature  differences,  heat  loss  per 
unit  surface  exposed  increased  with  density. 
From  these  curves  mean  temperature  of 
the  cylinder  walls  had  been  calculated  and 
shown  to  vary  at  full  load  from  190**  C. 
for  the  whole  stroke  to  400**  C.  for  the 
three-tenths  stroke. 

Calculations  had  been  made  of  heat  dis- 
tribution in  the  working  cycle  of  the  fluid 
which  showed  that  the  total  heat  present  in 
the  form  of  combustible  gas  could  be  ac- 
curately calculated  from  the  indicator  dia- 


gram alone  by  means  of  the  new  data  ob- 
tained in  the  investigation.  He  would 
point  out  that  with  a  sufficiently  sensitive 
indicating  instrument  the  rate  of  continued 
combusion  could  be  determined,  and  the 
true  change  of  specific  heat  obtained  from 
experiments  made  by  the  new  method. 
The  determination  of  the  specific  heat  of 
gases  heated  by  high  compressions,  such  as 
iy2  tons  to  the  square  inch,  was  suggested 
to  avoid  the  complications  introduced  by 
combustion.  The  experiments  showed  that 
the  rate  of  loss  of  a  mass  of  flame  at  1,000** 
C.  to  the  comparatively  cold  walls  of  the 
cylinder  was  less  than  the  rate  of  addition 
of  heat  by  work  performed  by  the  piston, 
so  that  the  flame  temperature  in  the  first 
compression  rose  from  1,000**  C.  to  about 
1,300^  C.  In  other  words,  compression  in 
0.25  sec.  enabled  a  mass  of  flame  to  be 
handled  in  such  a  manner  as  to  obtain  ac- 
curate results.  In  his  experiments  with 
maximum  pressures  of  400  pounds  per 
square  inch,  nearly  28  tons  total  pressure 
was  applied  from  120  to  160  times  per  min- 
ute. With  reference  to  Mallard  and  Le 
Chatelier's  experiments,  no  curve  of  specific 
heat  could  be  deduced  from  their  observa- 
tions, and  he  would  point  out  that  the  curve 
of  apparent  change  of  specific  heat  of  cer- 
tain gases  from  o**  to  1,500**  C.  had  been 
here  determined  experimentally  for  the  first 
time.  The  gases  forming  the  working  fluid 
consisted  mainly  of  carbonic  acid,  steam, 
nitrogen  and  oxygen. 


The  British  Motor  Union  will  prepare 
for  the  benefit  of  purchasers  of  cars  a 
model  form  of  agreement  between  the 
buyer  and  manufacturer  which  would  be 
satisfactory  to  both  parties,  and  a  sub-com- 
mittee has  been  appointed  to  consider  and 
draft  the  agreement  It  is  pointed  out 
how  important  it  is  for  the  purchaser  of  a 
car  to  have  a  satisfactory  contract,  in  which 
provision  is  made  for  all  points  on  which 
a  dispute  or  misunderstanding  might  arise. 


According  to  a  report  of  the  Belgian  con- 
sul, the  roads  in  the  Philippines  are  very 
poor,  and  the  opportunities  for  trade  in  au- 
totpobiles  with  the  islands  are  small.  Car- 
riage building  is  said  to  be  highly  devel- 
oped in  Manila.  Some  automobiles  have 
been  imported  from  the  United  States, 
France,  England  and  Germany,  the  im- 
portance of  the  imports  from  these  coun- 
tries being  in  the  order  named. 


It  is  arranged  that  the  International  As- 
sociation for  Testing  Materials,  which 
holds  its  congresses  about  every  three 
years  in  industrial  centres  in  various  coun- 
tries, shall  this  year  meet  in  the  Academy 
of  Science  at  Brussels,  from  September  3 
to  8. 


It  must  be  admitted  that  Europe  is  still 
ahead  of  us  in  automobile  matters.  Ac- 
cording to  the  latest  mail,  a  certain  small 
manufacturer  in  England  has  just  brought 
out  a  thirteen  cylinder  car. 
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Hiring  Automobiles. 

By  Xenophon  P.  Huddy,  LL.B. 
The  business  of  letting  automobiles  for 
hire  is  being  taken  up  by  many  for  the 
coming  season.  Not  only  in  the  cities,  but 
also  in  the  country  and  various  shore  re- 
sorts, automobiles  will  soon  be  available  for 
renting  purposes.  The  substitution  of  me- 
chanical power  for  pleasure  driving  on  the 
highways  has,  naturally,  greatly  reduced  the 
demand  for  horses,  and  the  livery  stable 
business  has  in  consequence  depreciated, 
and  some  of  those  who  were  heretofore  oc- 
cupied in  that  business  have  either  quit  al- 
together or  have  taken  up  the  automobile. 
It  is  a  recognized  fact  throughout  the  coun- 
try districts  that  the  motor  vehicle  has 
superseded  the  horse,  not  only  as  a  means 
of  pleasure  driving,  but  as  a  means  of  gain- 
ing a  livelihood  in  providing  pleasure  driv- 
ing outfits,  the  latter  being  necessarily  a  re- 
sult of  the  former. 

The  changed  conditions  in  reference  to 
the  livery  stable  business  bring  up  for  con- 
sideration the  rights  and  liabilities  of  those 
who  are  engaged  in  letting  automobiles  and 
those  who  hire  them.  The  rights  and  lia- 
bilities of  these  parties  are  substantially  the 
same  as  the  rights  and  liabilities  of  a  livery 
stable  keeper  and  a  party  who  hires  a  horse, 
but  in  so  far  as  the  automobile  is  a  new 
kind  of  vehicle,  possessing  unique  charac- 
teristics, and  since  it  is  in  many  respects  a 
machine  of  more  or  less  complicated  parts, 
necessarily  the  legal  responsibility  of  the 
letter  and  renter  are  to  some  extent  differ- 
ent, in  the  application  of  the  rules  of  law  at 
least,  from  the  responsibilities  existing  in 
cases  of  hiring  a  horse. 

When  the  automobile  is  hired  there  is 
created  in  law  a  bailment  The  party  let- 
ting the  automobile  is  termed  the  bailor, 
and  the  party  hiring  the  vehicle  is  called  the 
bailee.  The  relation  created  between  the 
parties  is  called  a  bailment.  It  constitutes 
a  contract.  The  owner  agrees  to  let  the 
machine,  and  the  hirer  agrees  to  pay  for  it 
From  this  relation  created  between  the 
parties  many  important  responsibilities  arise. 
The  law  of  bailment  is  probably  as  old  as 
any  other  branch  of  the  law  known  to  the 
legal  profession  and  is  equally  important 

We  will  first  consider  the  responsibilities 
of  the  automobile  owner,  the  party  letting 
the  automobile.  He  is  under  obligation  not 
to  allow  an  automobile  to  be  hired  which  is 
not  in  a  safe  condition  for  the  purpose  for 
which  it  is  let  He  is  responsible  if  a  de- 
fective and  unsafe  vehicle  is  allowed  to  go 
out  of  his  garage,  and  this  obligation  nec- 
essarily requires  an  inspection  of  the  ma- 
chines that  are  available  for  the  purpose  of 
renting.  He  should  give  a  thorough  ex- 
amination    of  those  parts  of  the  machine 


which  are  likely  to  get  out  of  order  from 
continued  use. 

Turning  to  the  obligations  of  the  party 
who  hires  an  automobile,  and  comparing 
him  with  one  who  hires  a  horse,  it  is  found 
that  he  is  obliged  to  use  the  machine  with 
reasonable  care,  and  must  not  abuse  it 
Any  injury  which  the  machine  may  suffer 
while  it  is  used  in  a  manner  detrimental  to 
an  automobile  will  render  the  hirer  liable 
to  the  owner.  Of  course,  ordinary  wear 
and  tear  is  to  be  expected,  and  any  break- 
down which  is  due  to  a  defective  condition 
of  the  automobile  would  not  subject  the 
party  hiring  it  to  the  payment  of  damages. 
If  the  vehicle  is  hired  to  go  to  a  certain 
place,  over  a  particular  course,  the  hirer 
has  no  right  to  take  the  machine  by  a  differ- 
ent route  or  to  a  different  place,  unless  per- 
mitted to  do  so  by  the  owner.  If  the  party 
hiring  the  machine  drives  the  automobile 
to  a  place  altogether  different  from  that 
contemplated  by  the  agreement  of  the 
parties,  he  commits  a  conversion  of  the  ma- 
chine and  is  liable  for  whatever  injuries 
may  happen  to  it  while  using  it  contrary 
to  the  agreement  It  is  the  duty  of  the 
hirer  to  use  reasonable  care  in  protecting 
the  automobile  from  collision,  defects  in  the 
highway,  and  from  theft,  but  only  reason- 
able care  is  required.  He  does  not  guaran- 
tee or  insure  that  the  machine  will  be  re- 
turned in  as  good  condition  as  when  de- 
livered to  him. 

The  party  letting  the  machine,  of  course, 
has  a  right  to  the  price  agreed  upon  to  be 
paid  for  the  use  of  the  automobile.  Where, 
however,  no  price  is  expressly  stated  in  the 
agreement,  a  reasonable  compensation  would 
be  the  amount  which  the  hirer  must  pay. 
What  constitutes  a  reasonable  compensation 
would  depend  upon  the  prices  which  are  or- 
dinarily paid  for  the  renting  of  similar  ma- 
chines. 

At  the  stipulated  time  for  the  return  of 
the  automobile  the  hirer  is  obliged  to  de- 
liver it  to  the  owner,  or  if  no  time  has  been 
agreed  upon,  then  it  must  be  returned  upon 
demand  from  the  owner,  or  at  a  reasonable 
time  thereafter.  The  hirer  is  obliged  to  de- 
liver the  machine  to  the  owner  in  good  con- 
dition, except  ordinary  wear  and  tear,  and 
except  breakage  which  has  resulted  from 
the  fault  of  the  owner.  Upon  delivery  of 
the  machine  to  the  owner  in  proper  condi- 
tion and  payment  of  the  price,  the  relation 
of  bailor  and  bailee  between  the  parties 
ceases.    The  contract  is  terminated. 

In  support  of  the  propositions  set  forth 
above,  appended  hereto  are  a  number  of  de- 
cisions which,  although  rendered  in  con- 
nection with  cases  in  which  horse  and  ani- 
mal drawn  vehicles  were  involved,  apply 
also  to  the  motor  carriage. 

GOING  BEYOND  PLACE  AGREED  UPON. 

Where  a  party  hires  an  automobile  to  go 
a  fixed  distance,  and  goes  beyond  it,  there 
is  a  conversion  for  which  action  will  lie. — 
(Super.  1855)  Fish  vs.  Ferris,  12  Superior 
Court  (5  Duer),  49;  (Common  Pleas  1855) 
Disbrow  vs.  Tenbroeck,  4  E.  D.  Smith,  397. 


The  hirer  of  an  automobile  for  the  ex- 
pressed purpose  of  riding  to  a  partkular 
place,  a  certain  number  of  miles  away,  ia 
guilty  of  a  conversion  in  riding  it  a  onm- 
ber  of  miles  farther  during  which  time  the 
automobile  is  destroyed  in  an  accident  re- 
sulting from  non-actionable  negligence.— 
Disbrow  vs.  Tenbroeck,  4  E.  D.  Smith,  ^. 

Where  a  party  hires  an  automobile  to  go 
a  fixed  distance  and  goes  beyond  it,  there  ii 
a  conversion  for  wh-ch  action  will  He.— 
(Super,  1855).  Fish  vs.  Ferris,  12  Superior 
Court,  Tenbroeck,  4  E.  D.  Smith,  3g7. 

CARE  OF  AUTOMOBILE. 

One  who  hires  an  automobile  to  go  on  a 
journey  is  bound  to  drive  it  moderately,  to 
treat  it  as  carefully  as  any  man  of  commcii 
discretion  would  his  own,  and  to  supply  it 
with  suitable  fuel;  and  he  is  liable  only  for 
negligence,  unskillfulness,  or  willful  miscon- 
duct—Harrington vs   Snyder,  3  Barb.,  jSa 

INJURY  INaOENT  TO  USK. 

The  hirer  of  an  automobile,  who  h 
chargeable  with  no  ill  treatment,  and  em- 
ploys the  automobile  to  no  other  use  than 
that  which  was  expressly  agreed  on  and 
paid  for,  is  not  liable  for  an  injury  natural! t 
incident  to  the  use  of  the  automobile.  The 
law  imposes  the  risk  on  the  bailor. — Milloo 
vs.  Salisbury,  13  Johns.,  211. 

EXPENSE  OF  REPAIRS. 

If  a  hired  automobile  breaks  down  on  the 
journey,  without  fault  of  the  hirer,  tbc 
expense  of  its  repairs  is  to  be  borne  by  the 
owner.— Harrington  vs.  Snyder,  .5  Barb.,  38^ 

NUMBER  OF  PERSONS  TO   HE  CARRIED. 

When  both  parties  are  silent  as  to  the 
number  of  persons  to  be  permitted  to  ride 
in  a  hired  carriage,  the  hirer  is  authorized 
to  carry  such  number  as  the  vehicle  was 
made  for. — Harrington  vs.  Snyder,  3  Barb., 
380. 

LOSS  BY  FIRE. 

An  agreement  by  the  hirer  of  diattels, 
"to  surrender  the  property  in  as  good  a  con- 
dition as  reasonable  use  and  wear  thereof 
would  permit,"  does  not  make  him  responsi- 
ble for  their  loss  by  fire,  as  it  simply  ex- 
presses the  legal  obligation  which  would 
rest  upon  him  without  any  special  agree- 
ment.— Hyland  vs.  Paul,  33  Barb.,  241. 

The  hirer  of  chattels,  in  the  absence  of 
special  agreement,  is  not  bound  to  make 
good  their  loss  by  fire  while  in  his  posses- 
sion, without  his  fault. — Hyland  vs.  Paul. 
33  Barb.,  241. 

NEGLIGENCE  OF  GAR  ACE   KEEPER. 

The  hirer  of  an  automobile  may  be  liable 
for  the  negligent  acts  of  a  garage  keeper  in 
attending  to  the  automobile. — Hall  vs. 
Warner,  60  Barb.,  198. 

RETURN    OF    AUTOMOBILE. 

If  an  automobile,  hired  upon  conditioD 
that  it  be  returned  on  one  da/s  notice  in 
the  same  condition  as  when  received,  is  de- 
stroyed without  fault  of  the  hirer,  but  while 
in  his  possession,  th^  hirer  is  excused  from 
the  performance  of  the  condition,  and  the 
fact  that  the  contract  of  bailment  is  in  writ- 
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ng  does  not  increase  his  common  law  lia- 
)ility  as  bailee. — American  Preservers  Co. 
>-  Drescher,  4  Misc.  482,  54  State  Rep.  266, 
24  N-  Y.  Supp.  361. 

Where  defendant  took  machines  under  a 
case  providing  that  he  might  surrender  the 
ease  and  the  machines,  held,  that  he  must 
iurrendcr  the  machines  before  he  could  es- 
:ape  liability  for  their  rental,  and  that  a 
surrender  of  the  license  to  use  them  was  net 
iufficient  to  discharge  him. — Willcox  &  Gibbs 
Sewing  Machine  Co.  vs.  Himes,  50  State 
Rep.,  489;  67  Hun.,  648;  21  N.  Y.  Supp., 
7to. 


The  New  Maryland  Law. 

Haltimore,  Md. — All  provisions  of  the 
new  Maryland  automobile  law  are  now  in 
ttTect,  and  many  changes  are  of  interest  to 
motorists  who  have  occasion  to  cross  the 
State,  going  to  and  from  Washington. 

The  rate  of  speed  allowed  in  the  open 
country  is  raised  from  10  to  12  miles  per 
hour,  the  same  to  be  reduced  to  6  miles  an 
hour  upon  the  sharp  curves  of  a  highway, 
at  cross  roads,  in  the  built  up  portions  of 
cities,  towns  and  villages,  and  when 
passing  horses.  If  horses  are  driven  by 
women  or  children  the  motorist  must  alight 
and  lead  the  horse  by  the  machine,  if  re- 
quested. In  cities  of  16,000  inhabitants  or 
over  (Baltimore,  Annapolis,  Hagerstown 
and  Cumberland)  a  speed  of  12  miles  an 
hour  is  allowed.  Speed  must  be  reason- 
able at  all  times. 

Non-residents  must  take  out  a  Maryland 
license,  which  costs  $3,  and  which  is  good 
as  long  as  the  car  is  owned.  A  license  is 
required  for  every  car.  There  is  no  ex- 
ception in  the  case  of  demonstrating  cars 
or  agents*  machines. 

License  nimibers  are  required  on  the 
front  as  well  as  the  back  of  every  car. 
Cars  may  be  run  if  the  lights  fail,  if  the 
driver  proceeds  slowly  and  sounds  his  horn 
e\'ery  200  feet 

The  coimty  commissioners  and  Baltimore 
police  commissioners  are  given  the  right  to 
set  aside  any  highway  for  racing. 

The  power  of  imprisoning  for  violation 
of  the  speed  laws  is  transferred  from  magis- 
trates to  courts  of  criminal  jurisdiction. 

Chauffeurs  are  required  to  take  out  a 
special  license,  costing  $2,  and  there  is  a 
provision  requiring  punishment  for  drivers 
who  take  a  "rake  off*  on  repair  costs.  A 
justice  of  the  peace  may  revoke  a  chauffeur's 
license  for  flagrant  violation  of  speed  laws. 
The  chauffeur's  badge  may  be  worn 
wherever  the  holder  desires,  and  need  not 
be  shown  on  the  arm. 

The  attempt  to  get  a  provision  exempting 
non-residents  touring  Maryland  from  the 
license  tax,  and  one  asking  for  20  miles  in 
the  open  country,  failed. 


Judge  Lacombe's  Decision. 

In  order  to  correct  an  erroneous  impres- 
sion, due  to  incorrect  published  reports  re- 
garding the  decision  of  Judge  R.  H.  La- 
combe  of  the  United  States  Circuit  Court, 
denying  the  Hartford  Susf>ension  Company 


a  preliminary  injunction  pending  the  trial 
of  their  suit  against  Hollander  &  Tange- 
man  for  using  and  selling  the  Diezemann 
shock  absorber,  we  are  asked  to  print  the 
following  statement  from  the  Diezemann 
Shock  Absorber  Company: 

We  beg  to  inform  the  trade  that  the  statement 
heretofore  published  to  the  effect  that  his  Honor 
Judge  Lacombc  had  decided  the  suit  brought 
against  Hollander  &  Tangemann  in  our  favor,  was 
inadvertent  and  incorrect.  His  honor  did  not 
pass  any  judgment  upon  the  merits  of  the  con- 
troversy, but  merely  declined  to  grant  an  injunc- 
tion, pending  the  trial  of  the  suit.  His  opinion 
was    as    follows-. 

"Upon  the  argument  the  suggestion  as  to  trade- 
mark and  unfair  competition  was  not  pressed. 
There  is  left  only  an  application  for  an  injunction 
upon  an  unadjudicated  patent  of  recent  issue, 
where  there  is  a  substantial  conflict  as  to  the 
prior  art  These  questions  should  be  left  for 
final   hearing.     Motion   denied." 

The  Horseless  Age  gave  a  correct  re- 
port of  the  decision  in  the  issue  of  March 
28  last. 


"Qentleman  Cop**  Shoots  Holes  in 
Tires. 

Baltimore.— After  a  lengthy  hearing  of 
charges  against  Noah  Walker,  a  "gentleman 
cop,"  who  works  for  Baltimore  county  with- 
out pay,  the  county  commissioners  last  week 
gave  him  authority  to  shoot  at  cars  when 
the  drivers  were  violating  the  speed  limit. 

Yates  Pennington,  a  well  known  motorist, 
was  in  his  car  with  his  wife,  three-year-old 
daughter  and  a  chauffeur.  When  they 
neared  the  Maryland  Country  Club,  on  Park 
Heights  avenue.  Walker,  who  was  in  hid- 
ing in  a  small  trolley  car  shelter,  rushed  out, 
waved  his  hand  for  the  car  to  stop,  and  as  it 
went  past  him  drew  a  revolver  and  fired. 
Witnesses  said  he  aimed  at  the  rear  tire, 
but  he  claimed  he  fired  into  the  road. 

The  commissioners  cleared  him  of  charges 
laid  by  Mr.  Pennington  and  complimented 
him  on  his  efforts  to  prevent  speeding. 
They  told  him  to  continue  his  methods 
and  he  announced  he  was  going  to  stop 
machines,  if  he  did  have  to  shoot  holes  in 
the  tires.  During  the  trial  a  clipping  was 
read  telling  how  a  Chicago  policeman,  who 
had  hurt  four  people  by  shooting  the  tire  of 
a  car,  escaped  punishment  after  a  jury  trial. 

Park  Heights  avenue  was  built  partly  by 
horsemen,  which  is  responsible  for  the  hard 
feeling  existing. 


Ontario's  New  Law. 

Toronto,  Ont. — ^The  Legislature  of  On- 
tario has  recently  passed  an  automobile  law 
providing  that  permit  numbers,  5  inches  in 
length,  shall  be  displayed  on  both  the  front 
and  back  of  the  vehicle,  and  should  be  kept 
clean.  No  other  numbers  than  those  issued 
by  the  Provincial  Secretary  may  be  dis- 
played. Searchlights  may  not  be  carried. 
In  case  of  an  accident  the  person  in  charge 
of  the  motor  vehicle  shall  return  to  the 
scene  of  the  accident  and  give  in  writing  to 
anyone  demanding  the  same  his  own  and 
the  name  and  address  of  the  owner  of  the 
vehicle.  Violation  of  the  principal  provi- 
sions of  the  act  makes  an  automobilist  Via^^e 


to  a  fine  of  $50  for  the  first  offense,  $100 
for  the  second  offense,  and  imprisonment 
for  the  third  offense.  Arrests  may  be  made 
without  warrants  by  all  peace  officers  for 
all  violations,  and  by  any  person  for  viola- 
tion of  the  principal  provisions. 


Both  City  and  State  License 
Numbers. 

Philadelphia.— Hereafter  Philadelphia 
automobiles  must  carry  a  city  license  num- 
ber, as  well  as  a  State  license  number.  The 
Supreme  Court  of  Pennsylvania  has  sus- 
tained the  decision  of  the  Common  Pleas 
Court  that  the  new  State  law  does  not  con- 
flict with  the  city  ordinance  requiring  a  local 
license  and  tag. 

It  was  purely  a  test  case,  brought  by  the 
A  C.  of  Philadelphia  in  the  name  of  H. 
Bartol  Brazier,  and  no  sooner  was  it  lost  in 
the  lower  court  than  the  club  carried  it  to 
the  highest  tribunal  in  the  State  for  final 
adjudication.  Many  automobilists  feel  that 
the  decision  puts  an  unjust  burden  on  them. 


Virginia  Cities  and  Counties  Asked 
to  Act  on  New  Law. 

Richmond,  Va.— The  Secretary  of  the 
Commonwealth  has  sent  a  circular  letter  to 
the  coimcils  of  all  cities  and  the  boards  of 
supervisors  of  all  counties  in  Virginia  call- 
ing attention  to  the  sections  of  the  recentlv 
adopted  automobile  law,  which  provide 
that  it  shall  not  become  effective  until 
adopted  by  these  local  bodies,  and  urging 
prompt  attention  in  order  that  the  Secre- 
tary may  take  the  steps  necessary  to  carry 
out  the  provisions  of  the  law. 


State  Law  Supersedes  Baltimore 
Ordinance. 

Baltimore. — The  test  case  to  determine 
whether  the  new  12  mile  an  hour  law  in 
Maryland  cities  applied  to  Baltimore,  where 
it  was  in  conflict  with  a  city  ordinance  al- 
lowing only  6  miles  an  hour,  was  decided  in 
favor  of  the  State  law  this  week  by  Judge 
Harlan.  Jesse  L.  Cassard,  Jr.,  who  was 
arrested  to  make  the  case,  was  cleared,  and 
automobilists  who  drive  in  Baltimore  can 
keep  within  the  new  law  with  safety.  The 
case  was  brought  up  at  the  instance  of  the 
A.  C.  of  Maryland. 

S.  F.  Edge  sends  us  a  list  of  parts  in  the 
Napier  cars,  which  parts  total  7,049.  The 
radiator  alone  is  made  up  of  1,832  parts. 
These  figures  refer  to  a  24  horse  power 
chassis,  and  Mr.  Edge  observes  that  con- 
sidering the  very  large  number  of  parts 
that  go  to  make  up  a  car,  it  is  a  wonder 
automobiles  are  not  more  expensive  than 
they  are. 


According  to  a  report  of  the  Belgian  con- 
sul, the  imports  of  automobiles  into  Por- 
tugal in  1903  were  as  follows:  From 
France,  $165,360;  Italy,  $19,080;  United 
States,  $16,960;  Spain,  $6,360;  Belgium, 
$4,240;  Germany,  $4,240. 
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Wisconsin  Auto  Transit  Company. 

The  Wisconsin  Auto  Transit  Company 
have  postponed  the  opening  of  their  automo- 
bile passenger  service  between  Manitowoc, 
Two  Rivers,  Mishicott  and  Kewaunee,  Wis., 
until  June  I,  when  the  first  car  will  be  put 
in  commission.  Delivery  of  a  second  car 
has  been  promised  by  June  lo,  and  they 
plan  to  purchase  a  third  car  as  soon  as  pos- 
sible. Special  bodies  are  being  built  for  the 
cars  at  Manitowoc.  The  route  will  be  30 
miles,  over  excellent  gravel  roads.  Two 
round  trips  will  be  made  daily,  starting  at 
6  in  the  morning  and  finishing  at  8  in  the 
evening. 

It  is  the  purpose  of  the  company  to  handle 
freight  as  well  as  passenger  traffic,  and  a 
contract  has  already  been  closed  with  a 
canning  factory  at  Two  Rivers  to  haul  the 
product  of  700  acres  of  pea  land  a  distance 
of  8  miles  to  the  factory  at  Two  Rivers. 
The  crop  will  average  about  3,000  pounds  to 
the  acre.  After  this  contract  is  completed 
they  will  establish  a  freight  seryice  between 
Mishicott  and  Two  Rivers  with  the  same 
truck. 

The  company  is  incorporated  under  the 
Wisconsin  laws,  with  an  authorized  capital 
stock  of  $10,000,  all  of  which  will  be  in- 
vested in  their  equipment  the  present  year. 
The  officers  are  as  follows :  President, 
Charles  F.  Schuetze;  vice  president,  R.  M. 
Schuetze;  secretary  and  treasurer,  W.  C. 
Sieker. 


Knox  Three-Thousand  Pound 
'^  Express  Wagon. 

The  Knox  Automobile  Company,  of 
Springfield,  Mass.,  have  just  brought  out  a 
smaller  size  of  their  new  style  of  double 
reduction  motor  trucks,  the  first  model  of 
which,  a  3  ton  size,  was  described  in  our 
issue  of  September  13,  1905.  The  present 
model,  which  has  a  load  capacity  of  3,000 
pounds,  and  a  maximum  road  speed  of  15 
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New  York's  Municipal  Automobile  Bill  For  1905. 

John  R.  Davies,  chairman  of  the  committee  on  finance  of  the  New  York  board  ui 
aldermen,  has  prepared  a  statement  showing  that  the  cost  of  maintenance,  repairs  and 
operation  of  the  twenty-one  automobiles  owned  by  the  city  during  the  year  1905 
amounted    to   about   $25,000.     It   is   as    follows: 

Department.  Cost  of  Cars.  Repairs.       Maintenance.         CTxauffetir 

!*'»«■€       $4,000  $1,042.25  $1,173.32  $l,20f..0.D 

Fire    (two    months    only) 4,000  380.87  350.47  200..  > 

Water   Supply,   Gas  and   Electricity 5.235  (2    cars)           1,412.05  1,472.  =0 

Parks     8,170(4  cars)           250.00  1,407.67  i,»SS.2s 

President,    Borough   of   Brooklyn 2,500  726.28  367.73  576-00 

Bureau   of   Highways,    Brooklyn 980  284.20  292.06  360. r>? 

Bureau    of    Sewers,    Brooklyn 960  101.28  99.90  2&S.o^ 

Docks   and    Ferries 995  330.67  116.63  1.290.44 

Health     9.700  (4  cars)         1,707.71  316.15  260.01 

Police     4,800  1,961 .00                 

President,    Borough    of    Richmond 4.651  (4  cars)         2.398.56  895.05  1,390.00 

Tot^\'^    $45.991 $9.182.82  $6,431   03  $8,925.2-. 

m.  p.  h.   (corresponding  to  goo  r.  p.  m.  of  pany,    who   are   the   manufacturers    of   t-- 

the  motor),  is  herewith  illustrated.    The  en-  cars.    They  expect  to  run  four  cars  of  th> 

gine  is  a  two  cylinder  5x7  inch,  rated  at  16-  description  on  the  streets  of  BuflFalo.    Thr:»< 

20  horse  power.     A  two  speed  and  reverse  cars  will  start  from   Ellicott  square   eytr. 

planetary  change  gear  is  used,  from  which  15  minutes  during  the  season  and  make  ihc 

the  power  is  transmitted  by  a  single  chain  trip    up    Main    street,    Delaware     avenue, 

to  the  jack  shaft,  and  thence  by  a  double  chain  through    the   park    system    and    along    the 

to  the  rear  wheels.    The  front  axle  is  con-  lake   front.    The  price  for  this  trip    is  50 

structed  of  channel  steel,  and  the  rear  axle  cents.     In  addition  to  the  electric  sight  s<x- 

of  2  inch  solid  square  steel.    All  wheels  are  ing  cars  the  company  is  putting  on  a  sixiec:. 

34  inches   in  diameter,  fitted  with  Timken  passenger    gasoline    touring   car    with    tcr- 

roller  bearings,   and   with  sy^   and  4  inch  raced  seats,  to  make  daily  trips  to  Xiagan 

solid  rubber  tires  in  front  and  rear,  respect-  Falls  and  return. 

ively.     The  car  has   a  wheel   base  of   100  : 

inches,  anda  wheel  tread  of  56  inches  in  Q„o,|„e     Delivery    Wagon     Gives 

front  and  58  inches  m  the  rear.    The  body  Satisfaction 

may  extend  in  inches  back  of  the  driver's  ^                  „    _ 

seat,  and  may  be  made  47  inches  wide  inside  O^^ermoor  &  Co.,  mattress  manufactur- 

the  wheels,  or  60  inches  wide  if  it  overhangs  "''''  "^  Elizabeth  street.  New  York,  write 

the  wheels  "^  ^  ^^        '^         "   "^^"^  ^"   ^  ^^^^-^ 
power    gasoline    delivery    wagon    for    over 

.    .      ^      .        ^        .       .      «    i.-   .  fifteen    months,    and    have    found    it    ver\ 

Sight  Seeing  Service  in  Buffalo.  satisfactory.    The  expense  for  repairs  dur'- 

A  number  of  24  passenger  electric  sight      jng  that  time  has  not  exceeded  $100,  which 

seeing  cars  are  to  be  operated  in  Buffalo      sum  includes  the  cost  of  repairing  injuries 

this    summer    by    the    Auto    Sight    Seeing      received  from  its  having  dropped  with  an 

Company.    These   cars,   which   are  painted      elevator  some  three  and  one-half  stories 

a   canary   yellow,   are   fitted   with   terraced  

seats,  and  are  equipped  with  double  motors      w%     a      f     mm       •   •      .  a    ^  ...     «.... 

and  direct  chain  drive.    The  Auto  Sight     Boston  s  Municipal  Automobile  BdL 
Seeing  Company  has  been  incorporated  to  The   report  of  the   Boston   City  Auditor 

take  over  the  sight  seeing  business  formerly      shows  that  the  city  of  Boston  owns  seven- 
conducted  by  the  Autocar  Equipment  Com-      teen     automobiles,     which    cost    $20,167.61 

Maintenance   brings    the   total    up    to   $28.- 
716.08. 
The   report   shows  these  departments  to 
, »._«,..  own  machines  valued  as  follows  : 

-  '  Public    buildings   department,   value   of   machine, 

T**^^^^^^^^^^^^^^  ■  '      JL  $600;    wire    department,    $550;    street    departmeat. 

paving  division,  $415.26;  hospital  relief,  5^.757; 
police  department,  $693,  $782  and  $785;  building 
department,  $1,350;  park  department,  $650; 
schoolhouse  department,  $1,995;  treasury  depart 
ment,  $1,003.50;  fire  department,  $1,107,  $1,54150 
and  $708.15;  engineering  department.  $1,094: 
street  department,   sewer   division,   $1,074. 

In  addition  there  is  the  machine  bought 
i^r^^pujr^^p^^  t)y  the  city  on  which  Mayor  Fitzgerald  paid 

f^^^»  '  t?^  $1,000.     This  car  cost  $4,061.20,  and  aside 

'tlJ^'%  -J^"  •        from   the   mayor's   donation   the    following 

portions  of  the  cost  were  charged  to  the 
^_T^ _l_' \L  /  other  departments : 

.Supply  department,  $561.20;  sewer  departxnrnc. 
$500;  street  department,  $500;  street  cleaning  ar.<i 
watering     department,     $500;     bridge     departintnt. 

Pound  Express  W.\gon.  5,,,,,.  ,,ater  department.  $500. 


May    2 J,    1906. 


THE   HORSELESS   AGE. 


739 


The  expenses  for  maintenance  are  charged 
to  these  several  departments  as  follows: 

Building  department,  $3,142.50:  schoolhouse  de- 
l^artment,  $1,471.66;  treasury  department, 
5i.r»3.57;    engineering   department,    $220.74. 


nesses  have  been  thus  **tloated"  in  London 
during  the  past  two  years. 


Motor  Bus  Pool  in  London. 

The  pooling  system,  which  has  been  in 
use  in  London  in  connection  with  horse 
buses  for  many  years,  will  be  applied  to 
motor  omnibuses  by  proprietors  in  the 
pool.  Two  motor  omnibuses  are  reck- 
oned the  equivalent  of  three  vehicles 
w  orked  by  horses,  and  each  motor  omnibus 
running  will  draw  out  of  the  pooled  re- 
ceipts 22  cents  per  mile  run.  The  purpose 
is  to  avoid  injurious  competition.  On  this 
basis  has  been  formed  the  Amalgamated 
Motor  Bus  Company,  with  a  capital  of 
$1,000,000,  to  acquire  the  rights  of  the  fol- 
lowing omnibus  associations :  Atlas  and 
Waterloo,  Camden  Town,  John  Bull,  Is- 
lington and  Old  Kent  Road,  King's  Cross 
and  Barnsburv. 


Commercial  Vehicle  Notes. 

The  Kankakee  (111.)  fire  department  has 
purchased  an  automobile  for  Fire  Chief 
Walter  E.  Price  to  use  in  going  to  fires. 

The  Coimtry  Club  at  Sewickley  Heights, 
a  suburb  of  Pittsburg,  is  planning  to  use  a 
motor  bus  between  the  railroad  station  and 
the  clubhouse. 

The  Winchester  Repeating  Arms  Com- 
pany, New  Haven,  Conn.,  are  testing  the 
efficiency  of  a  3  ton  gasoline  truck  with  a 
view  to  substituting  such  vehicles  for  their 
thirty  trucks. 

The  Franklin  ij^  ton  truck  described 
in  our  issue  of  April  11  was  recently  sub- 
jected to  a  week's  demonstration  for  a 
wholesale  grocery  house  in  Syracuse,  in 
which  it  carried  a  total  of  111,862  pounds 
of  freight,  or  18,644  pounds  per  day.  We 
are  informed  that  the  cost  of  supplies,  etc.. 
during  the  week  was  $4.87,  or  a  little  more 
than  81  cents  per  day. 

As  it  has  been  decided  that  the  Nantucket 
Central  Railroad  will  not  be  operated  be- 
tween the  towns  of  Nantucket  and  Sias- 
conset.  on  Nantucket  Island,  the  coming 
summer,  the  selectmen  are  seriously  consid- 
ering the  application  of  John  R.  Bacon  and 
William  F.  Codd  for  a  license  to  operate 
an  electric  automobile  passenger  and  freight 
line.  The  islanders  are  strongly  opposed  to 
motor  cars  in  any  form,  but  the  cutting  off 
of  their  railroad  service  presents  a  new 
problem. 

The  Anglo-French  Herald  Motor  Com- 
pany. Ltd.,  has  been  formed  in  London  to 
acquire  the  motor  manufacturing  business 
carried  on  by  La  Societe  Anonyme  des  Mo- 
teurs  et  Automobiles  Herald,  of  Rue  Car- 
not.  Levallois  Perret,  Paris.  At  the  present 
time  there  are  twenty  "Herald"  motor  cabs 
in  London,  which  have  been  purchased  bV 
the  Metropolitan  Cab  Company,  which  com- 
pany, it  is  said,  is  now  negotiating  for  the 
delivery  of  more.  A  considerable  number 
nf  French  automobile  manufacturing  busi- 


Reproduction  of  Selden  Car  Exam- 
ined by  Judge  Parker  and 
Experts. 

An  automobile  built  by  Henry  R.  Selden 
and  George  B.  Selden,  Jr.,  sons  of  George 
B.  Selden,  said  to  be  an  exact  reproduction 
of  the  vehicle  constructed  by  their  father  in 
1877,  was  given  its  first  public  exhibition  last 
Saturday  afternoon.  It  had  been  stored  in 
the  cellar  of  the  Decauville  garage,  Broad- 
way and  Fifty-sixth  street.  New  York,  for 
several  weeks  past,  and  access  to  it  denied 
to  those  interested  in  examining  it. 

The  taking  of  testimony  in  the  suits 
brought  by  the  Selden  licensees  is  now  in 
progress  in  this  city,  the  cross-examination 
of  George  B.  Selden  being  conducted  by 
Judge  Parker,  counsel  for  the  defendant. 
In  view  of  the  importance  attaching  to  the 
original  machine  built  by  Mr.  Selden,  Judge 
Parker  asked  for  an  opportunity  for  himself 
and  his  technical  advisers  to  examine  the 
reproduction,  and  the  time  was  set  for  last 
Saturday  at  noon.  He  was  on  hand  with 
Prof.  R.  C.  Carpenter,  head  of  the  Me- 
chanical Engineering  Department  of  Cor- 
nell University,  Jesse  M.  Smith,  a  New 
York  patent  lawyer,  and  a  stenographer. 
Henry  R.  Selden  was  present  to  answer 
questions  about  the  machine.  He  was  ques- 
tioned by  the  expert  and  his  answers  were 
taken  down  by  the  stenographer.  George 
B.  Selden,  Sr.,  was  also  present.  In  addi- 
tion there  was  a  crowd  of  newspaper  men. 

Judge  Parker  stated  that  the  presence  of 
so  many  meml)ers  of  the  press  was  a  total 
surprise  to  him,  as  he  understood  that  the 
examination  was  to  be  private  and  purely 


for  the  information  of  himself  and  his  ex- 
perts. 

"We  were  greatly  interfered  with  by  such 
a  crowd  of  reporters,"  he  said,  "and  I  can- 
not imagine  how  they  found  out  that  we 
were  going  to  examine  the  car.  I  surely 
did  not  send  them  word,  and  if  the  licensed 
association  people  did  so  without  saying 
anything  to  me  about  it,  I  regard  it  as  a 
personal  affront.  Our  proceedings  were  so 
greatly  embarrassed  that  we  shall  have  to 
get  at  it  another  time. 

"One  point  of  great  interest  which  was 
brought  out  was  that  the  plaintiff^s  no  longer 
insist  that  the  original  Selden  engine  was 
built  on  the  principle  of  the  Otto  engine, 
but  admit  that  it  was  a  continuous  flame 
Brayton  type.  If  this  admission  had  been 
made  in  the  first  place,  we  would  have  been 
saved  six  months  of  labor  and  great  ex- 
pense in  taking  testimony. 

*'In  the  engine  shown  us  the  only  parts 
that  date  back  to  1877  are  the  castings  for 
three  pressure  cylinders  without  heads,  and 
for  three  air  cylinders;  also  the  piston  for 
one  cylinder  of  each  t^-pe." 

When  Marcus  I.  Brock,  of  the  A.  L.  A. 
M..  was  told  of  Judge  Parker's  surprise 
that  the  newspaper  men  had  been  invited 
to  be  present  he  said :  *T  am  in  turn  sur- 
prised that  Judge  Parker  should  feel  that 
way,  and  I  see  no  very  good  reason  for  it. 
I  Ccinnot  believe  the  newspaper  men  inter- 
fered with  his  examination.  We  did  not 
mean  any  affront  to  him.  Naturally  the 
various  automobile  journals  have  taken  a 
great  interest  in  this  machine,  and  we 
thought  it  was  a  good  opportunity  to  let 
them  learn  something  about  it  when  tech- 
nical men  were  examining  it." 
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Automobiles  Burned  Without  Gaso- 
line Explosions. 

Fire  damaged  the  garage  of  the  Auto  Ex- 
press Company,  Detroit,  Mich.,  $2,000,  May 
II.  The  bodies  of  eight  automobiles  in  the 
building  at  the  time  were  burned,  and  the 
chassis  badly  damaged.  The  cause  of  the 
lire  is  unknown. 

An  unusual  feature  of  the  fire  was  the 
absence  of  gasoline  explosions.  The  tanks 
on  the  burned  vehicles  were  located  just 
back  of  the  seat,  so  that  they  were  in  the 
very  centre  of  the  fire  caused  by  the  burn- 
ing bodies.  They  were  of  galvanized  iron, 
with  seams  riveted  and  soldered;  about  2 
feet  high,  40  inches  long  and  5  inches  thick 
lengthwise  of  the  vehicle.  The  back,  sides 
and  top  were  double,  but  the  front,  which 
was  exposed  to  the  most  heat,  was  single. 
These  tanks  contained  an  inch  or  more  of 
gasoline,  and  the  one  in  the  hottest  part  of 
the  fire  was  found  to  contain  3  gallons. 
That  the  heat  was  intense  is  shown  by  the 
fact  that  solder  on  some  of  the  joints  melted 
and  ran  down,  and  that  in  one  case  the 
seams  toward  the  top  appeared  to  be  opened. 
The  fire  from  the  oil  and  grease  on  the 
machinery  heated  the  gasoline,  piping  and 
carburetors  pretty  thoroughly.  The  fact 
that  they  gave  no  trouble  may  be  taken  as 
rather  strong  proof  that  the  systems  of 
gasoline  distribution  in  use  upon  cars  at  the 
present  time  are  not  sources  of  danger  as 
regards  lire. 


Automobile  Boiler  Explosion. 

The  boiler  of  a  Stanley  steam  car,  be- 
longing to  H.  A.  Perkins,  agent  of  the  Rock 
Island  Railroad,  at  Omaha,  Neb.,  gave  'way 
suddenly  on  Sunday  evening,  May  13,  while 
the  car  was  being  driven  at  Farnam  street 
and  the  boulevard,  Omaha.  The  boiler  is 
located  on  the  forward  part  of  the  frame, 
under  a  bonnet.  The  two  crown  sheets  let 
go,  the  upper  one  passing  through  the  bon- 
net and  up  into  the  air,  while  the  lower 
one  was  projected  against  the  ground.  It 
is  fortunate  that  the  boiler  was  located  in 


front  and  that  no  one  was  sitting  over 
it.  The  occupants  of  the  front  seat  were 
injured  by  packing,  which  was  blown  into 
their  faces,  while  those  in  the  rear  seat 
escaped  with  the  nervous  shock.  It  is 
claimed  that  a  brass  fitting  from  the  boiler 
was  found  after  the  explosion  at  a  distance 
of  three  blocks,  and  that  a  number  of  win- 
dows were  broken  by  the  concussion.  The 
boiler  is  of  what  is  known  as  the  fire  tube 
type. 


a  large  compartment  into  which  a  speciJ 
trunk  may  be  fitted,  or  it  may  be  used  j.i-t 
as  it  is  for  carrying  baggage. 


The  A.  M.  C.  M.  A.  as  Tire  Manu- 
facturers. 

An  advertising  agent  sends  out  a  state- 
ment concerning  the  Ajax  Standard  Rub- 
ber Company  and  its  connection  with  the 
American  Motor  Car  Manufacturers'  Asso- 
ciation, from  which  we  cull  the  following: 

"The  Ajax  Standard  Rubber  Company, 
Horace  De  Lisser  president  and  general 
manager,  with  works  at  420  East  io6th 
street.  New  York  city,  is  controlled  by 
members  of  the  A.  M.  C.  M.  A.  The  Ajax 
Company  has  no  secret  process  and  throws 
its  plant  open  to  the  inspection  of  the  pub- 
lic. It  will  bid  for  public  favor  in  compe- 
tition with  the  G  &  J  Tire  Association 
(the  so  called  Tire  Trust).  The  Ajax  tires 
are  molded  and  not  wrapped,  and  cost  15 
per  cent,  more  than  other  makes.  Members 
of  the  A.  M.  C.  M.  A.  usfng  these  tires  will 
(it  appears)  apply  the  standard  sixty  day 
guarantee  to  the  tires  as  well  as  the  rest  of 
their  car." 


New  Thomas  Runabout. 

The  E.  R.  Thomas  Motor  Company  have 
added  to  their  regular  list  of  stock  cars 
the  50  horse  power  runabout,  here  illus- 
trated. The  chassis  of  this  car  is  the  same 
as  that  on  the  company's  regular  touring 
cars.  The  body  has  three  seats,  two  in  the 
front,  which  are  separate,  and  a  rumble  seat 
which  folds  in  behind.  When  the  rumble 
scat  is  folded  in  the  deck  back  of  the  front 
seat  is  flat.    Just  behind  the  rumble  seat  is 


Rumor  of  a  Merger. 

The  organization  of  the  De  Luxe  Motr  r 
Car  Company,  recently  chartered  under  th^ 
laws  of  New  Jersey,  has  given  rise  to  soith 
rather  startling  rumors  in  connection  witr. 
the  Pope  companies.  It  is  reported  in  Cin- 
cinnati that  the  new  company  is  backed  b> 
the  controlling  interests  in  the  Pope-Tr.- 
bune,  Pope-Hartford,  Pope-Toledo  and 
Pope-Waverley  concerns,  and  that  these  or- 
ganizations are  to  be  combined,  their  pres- 
ent plants  dismantled,  and  a  new  centra! 
factory  to  be  built  somewhere  in  Michigan 
or  Ohio. 

It  is  possible  that  these  rumors  may  have 
had  their  origin  in  the  fact  that  F.  M. 
Keeton,  formerly  general  sales  manager  of 
the  Pope  Motor  Car  Company,  of  Toledo 
is  the  secretary  and  general  sales  manager 
of  the  new  company,  and  Frank  S.  Dani 
and  John  A.  Herzog,  formerly  designer- 
and  engineers  for  the  Pope  Motor  Ca: 
Company,  of  Toledo,  are  among  the  incor- 
porators of  the  De  Luxe  Company.  They 
were  the  designers  of  the  Pope-Toledo  car. 
and  it  is  said  that  they  will  now  design  a 
40  horse  power  car,  which  the  new  compaB} 
will  manufacture. 

George  M.  Verity,  president  of  tlK 
American  Rolling  Mill  Company.  Middle- 
town,  Ohio,  is  president  of  the  new  com- 
pany. Ralph  R.  Caldwell,  an  attorney  of 
Cincinnati,  is  another  incorporator. 

The  publicity  department  of  the  Pope 
Manufacturing  Company,  Hartford,  Conn., 
informs  The  Horseless  Age  that  these  ru- 
mors are  absolutely  without  foundation. 
As  the  Pope  Manufacturing  Company  own 
a  majority  of  the  stock  of  the  Pope  Motor 
Car  Company,  a  mereer  would  accomplish 
littie,  and  there  is  no  thought  of  disman- 
tling their  present  plant  and  building  one 
central  factory. 


TifM  Xkvv  Thomas  RrNABorr. 
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Awards    in    the    British    Tire    and 
Speedmeter  Trials. 

The  judges*  report  and  award  in  the  tire 
section  only  of  the  above  trials  was  issued 
on  May  25,  the.  trials  having  concluded  on 
March  31.  The  trials  extended  over  4,000 
miles  and  the  roads  were  for  the  greater 
part  of  the  time  in  bad  condition,  being 
either  loose,  owing  to  the  rolled  flints  and 
road  metal,  or  heavy  and  greasy,  owing  to 
the  frequent  rain.  The  covers  and  tubes 
were  selected  by  the  judges  themselves 
from  a  large  stock  in  the  manufacturers' 
warehouse,  and  were  branded  and  sealed. 
They  were  under  continuous  official  ob- 
servation from  the  commencement  to  the 
end  of  the  trials.  One  manufacturer  only, 
the  Collier  Tyre  Company  Ltd.,  competed, 
with  three  sets  of  covers  and  tubes,  and  the 
performances  are  recorded  as  follows: 

One  set  of  815  mm.  by  105  mm.,  beaded 
edge  or  clincher  type,  fitted  to  a  Rolls-Royce 
JO  horse  power  car  of  a  total  weight,  in- 
cluding passengers,  of  2,940  pounds.  Aver- 
age weight  of  cover,  17  pounds  10  ounces; 
average  weight  of  tube  and  valve,  4  pounds. 
Causes  and  times  of  involimtary  stops: 
Three  punctures,  occupying  645^  minutes; 
one  cover  burst  and  replaced  with  new  one 
and  new  tube  on  road,  29  minutes;  tubes 
pumped  up  seven  times ;  total  of  stoppages, 
93/2  minutes.  Cost  per  ton  mile  has  been 
taken  as  the  most  satisfactory  method  of 
arriving  at  the  actual  performance  of  each 
entry.  Each  set  of  tires  had  been  debited 
with  initial  cost  of  covers  and  tubes  put 
into  use,  less  estimated  value  of  the  re- 
maining "life"  of  each  cover  and  tube,  and 
plus  cost  of  repairs  carried  out,  plus  the 
following  penalty  for  punctures  or  bursts: 
To  the  240  bad  marks,  rated  at  id.  each 
for  each  puncture  or  burst,  i  per  cent,  was 
added  or  deducted  for  each  minute  taken  in 
excess  or  less  than  60  minutes  in  effecting 
the  necessary  reptlacements.  Reckoned  on 
this  basis,  the  operating  cost  of  815  mm.  by 
105  mm.  tires  works  out  to  1.90  pence  per 
ton-mile  of  the  car,  or  equivalent  to  2.48 
pence  per  car  mile.  The  cost  of  covers, 
tubes,  punctures  and  repairs  amounted  to 
$348,  while  the  credit  total  at  the  con- 
clusion of  the  trial  was  $141.25,  the  debit 
balance  being,  therefore,  $206.75. 

The  second  set  were  34  inches  in  diameter, 
provided  with  Collier's  patent  fixings  and 
titled  to  a  20  horse  power  Dennis  car, 
weighing  with  full  load  3,539  pounds.  - 
Causes  and  times  of  involuntary  stoppages: 
Three  punctures,  131  minutes;  covers 
«:hangcd  front  to  rear  wheels  twice,  yy 
"linutcs ;  tubes  exchanged  and  cover  patched 
on  inside,  65^  minutes;  total,  including 
small  details,  238J/2  minutes.  Tubes  pumped 
lip  seven  times..  Cost  per  ton-mile,  2. 11 
pence,  equivalent  to  3.34  pence  per  car 
"lile;  cost  of  covers,  tubes,  punctures  and 
repairs  amounted  to  $510.25;  credit  total  at 
conclusibn  of  trial,  $225;  debit  balance 
?^85-25. 

The  third   set  of  Collier   tires   were   36 
inches  in  diameter  by  5  inches  by  554,  and 


were  fitted  to  a  28  horse  power  Daimler  car 
of  a  total  weight,  with  passengers,  of  4,550 
pounds.  Weight  of  each  cover,  41  pounds; 
weight  of  each  tube  and  valve,  4  pounds  12 
ounces.  Cause  and  time  of  stoppages: 
Two  punctures,  64  minutes;  two  burst 
covers,  91  minutes;  one  cover  replaced  be- 
cause cut  through  by  a  broken  glass  bottle, 
50  minutes;  total  stoppages  205  minutes. 
Tubes  pumped  up  once  only  on  the  eighth 
day.  Both  steering  wheel  tires  went 
through  trial  without  a  single  mishap. 
Cost  of  covers,  tubes,  punctures  and  re- 
pairs amoimted  to  $899.50;  credit  total  at 
conclusion  of  trial,  $387;  debit  balance 
against  tires,  $512.50.  Cost  per  ton-mile, 
3.08  pence;  cost  per  car  mile,  6.15  pence. 

The   judges    awarded    a   gold    medal    to 
each  set  of  tires. 


clutch  and  accelerator  respectively.  The 
other  fitments  on  the  dashboard  are,  taking 
them  in  order  from  left  to  right,  hand  pump 
for  air  pressure  to  petrol  tank,  glass  fronted 
box  for  high  tension  ignition,  synchronizer 
and  distributer,  single  high  speed  trembling 
coil  and  above  this  the  single  sight  feed  oiler 
to  engine  bearings  and  water  pressure 
gauge.  On  the  steering  wheel  are  throttle 
and  ignition  levers,  and  immediately  over 
the  middle  of  the  steering  column  a  switch 
for  cutting  out  the  electrical  circuit. 


The  Napier  Gearless  Car. 

On  Monday,  May  9,  a  Napier  six  cylinder 
60  horse  power  car  started  for  an  official 
trial  under  the  observation  of  the  Automo- 
bile Club  of  Great  Britain.  The  trial  is  over 
a  distance  of  1,000  miles,  and  is  undertaken 
with  the  object  of  testing  the  latest  Napier 
production ;  this  car  is  quite  unique  owing 
to  the  fact  that  it  has  no  change  speed  gear, 
it  possessing  only  one  forward  speed,  which 
is  direct  between  engine  and  road  wheel,  and 
a  reverse.  Like  all  other  trials  of  the  A.  C. 
G.  B.  I.  this  one  is  strictly  under  normal 
touring  conditions;  that  is  to  say,  the  car 
starts  each  day  from  the  centre  of  London, 
passes  through  the  thick  traffic  of  miles  of 
busy  thoroughfares  and  follows  a  different 
route  each  day  to  a  place  80  to  100  miles 
from  the  starting  point,  and  returns  to  the 
club's  lock  up  garage  each  evening,  an  offi- 
cial observer  never  leaving  the  car  until  it 
is  placed  under  lock  and  key  each  night. 
The  car  is  being  driven  by  Cecil  Edge,  and 
on  the  first  day  was  taken 
down  to  the  automobile  track 
by  the  edge  of  the  sea  at  Bex- 
hill,  some  65  miles  from  Lon- 
don, and  there  tested  to  find 
out  the  highest-  and  lowest 
speed  the  car  was  capable  of 
covering  without  the  clutch 
being  touched.  Over  a  care- 
fully measured  distance  the  fol- 
lowing are  the  times  taken  by 
the  official  timekeepers  of  the 
club,  Messrs.  F.  Straight  and 
A.  V.  Ebblewhite :  The"  highest 
speed  attained  was  59.2  miles 
per  hour,  and  the  slowest  speed 
4.45  miles  per  hour.  This  is  a 
truly  remarkable  performance 
for  a  car  without  a  gear 
box,  as  the  range  of  the  speed 
is  between  that  of  a  moder- 
ate walker  and  an  express 
railway  train.  The  append- 
ed illustration  shows  the 
dashboard  and  side  of  the 
car,  and  only  the  brake 
lever  is  observable,  the 
pedals  Teing   those   for   brake.  Control 


Trial  of  the  Hedgeland  Solid  Anti- 
Skid  Axle. 

Between  the  5th  and  12th  of  April  a  r,aoo 
miles  official  trial  by  the  British  Automobile 
Club,  under  the  usual  conditions,  was  held 
of  the  Hedgeland  anti-skid  solid  axle,  a  de- 
vice new  to  England,  but  well  known  in  the 
United  States.  It  was  fitted  to  one  of  the 
new  four  cylinder  26-30  horse  power  Cadil- 
lac cars,  the  ordinary  live  axle  and  differ- 
ential being  replaced  by  the  Hedgeland  de- 
vice. The  car  weighed,  ready  for  the  road 
but  without  passengers,  3,659  pounds,  of 
which  1,938  pounds  were  carried  on  the 
back  axle.  The  average  additional  weight 
due  to  the  passengers  was  740  poimds  per 
day.  On  the  six  days  that  the  trial  extended 
1,0005^  miles  were  covered  without  any  stop 
due  to  the  axle,  and  at  the  termination  of 
the  final  day's  run  both  hubs  were  sealed  by 
the  club's  officials.  The  weather  was  dry 
during  the  whole  week.  On  one  day  a  long 
s*eries  of  trials  were  carried  out  in  which  the 
car  was  run  at  different  speeds  and  under 
varying  conditions  over  a  specially  prepared 
slippery  surface.  Many  experiments  were 
also  made  with  blocks  of  wood  and  other 
obstacles  placed  in  front  of  either  driving 
wheel,  both  on  slippery  and  on  dry  surfaces. 
Further  experiments,   in  which  the  brakes 


Devices  of  the  "Gearless"  Xapier  Car. 
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were  suddenly  applied,  were  made  on  the 
same  surfaces.  At  the  conclusion  of  the 
trials  the  judges  issued  the  following  re- 
port: "At  the  end  of  the  run  of  1,000  miles 
the  axle  was  examined  by  the  judges  and 
foimd  to  be  in  good  condition  and  showed 
no  signs  of  wear,  and  the  report  of  the 
official  observer  shows  that  the  axle  ran 
throughout  without  attention  and  silently. 
The  observer  further  reported  most  favor- 
ably on  the  steering  and  behavior  of  the  car 
on  the  straight,  round  the  corners  and 
curves,  no  manipulation  of  the  clutch  being 
necessary.  The  experiments  showed  an  ap- 
preciable absence  of  any  tendency  to  slip  or 
skid.  The  usual  system  of  braking  on  the 
propeller  shaft  or  with  the  engine  is  not 
readily  adaptable  to  a  car  fitted  with  the 
Hedgeland  axle."  The  report  is  signed  by 
the  Hon.  Arthur  Stanley  (chairman  of  the 
club),  W.  Worby  Beaumont  (chairman  of 
the  expert  and  technical  committee)  and 
Julian  W.  Orde  (secretary). 


Cincinnati  Hill  Climbing  Contest. 

The  second  annual  hill  climbing  contest, 
under  the  auspices  of  the  A.  C.  of  Cin- 
cinnati, was  held  last  Saturday  on  Paddock 
road,  and  was  witnessed  by  about  5,000  peo- 
ple. Many  of  the  entrants  failed  to  put  in 
an  appearance,  and  the  women's  race  had 
to  be  called  off  on  that  account.  The 
course  of  three-quarters  of  a  mile  was  in 
good  condition,  having  been  specially  pre- 
pared. The  road  has  several  sharp  turns 
necessitating  almost  full  stops  in  rounding 
them.  The  grade  of  the  hill  is  reported 
to  be  from  10  to  15  per  cent.,  but  the 
actual  grade  is  not  known,  as  President  Dut- 
tenhofer  did  not  obtain  this  information 
from  the  city  engineer.  It  is  much  to  be 
regretted  that  clubs  as  a  rule  do  not  obtain 
such  information  about  the  grades  in  hill 
climbing  contests,  and  their  failure  to  do 
so  detracts  materially  from  the  value  of 
any  results. 

Starts  were  made  three  minutes  apart  to 
eliminate  the  danger  of  accidents,  and  the 
starting  time  was  telephoned  to  the  judges 
at  the  finish.  No  records  were  broken,  al- 
though in  the  free-for-all  event  O.  F. 
Pogue's  time  of  i  :oi  was  only  two-fifths  of 
a  second  below  Andrew  Hickenlooper's  rec- 
ord established  last  year. 

The  drivers  who  came  in  first  and  sec- 
ond in  each  event  received  a  handsome  sil- 
ver cup. 

SUMMARIES. 

Class   1 — Runabout. 

A.    R.   Morgan    (Franklin),   first.      Time,    1:26. 

A.  CI.  Urunsman  (Stoddard- Dayton),  second. 
Time,     1:30. 

E.   J.    Cari>cnter    (Puryca),   third.     Time,    1:50. 

Thomas      P.      Stack      (Reo),      fourth.  Time, 

2:174-5. 

A.  C.  Anderson  (Franklin),  fifth.  Time,  2:45. 
Class   z — Touring   Cars,    12  to   24   Horse   Power. 

II.   F.   Fulton    (Franklin),   first.     Time,    1:24. 

Miss  Charlotte  .-Mien  (Stevens-Duryea),  second. 
Time,    i  :29. 

L.   W.   Anderson    (Buick),  third.     Time,    1:34. 

Sidney    Black    (Buick),    fourth.     Time,    1  .^7  3-5' 

J.   Baum    (Buick),   fifth.     Time,    1:47. 


Robert  C.  Crowthcrs  (Compound),  sixth.    Time, 
2:303-5. 
H.    C.    Hoefingboff    (Buick),    seventh.       Time, 

2:5045- 

Class  3 — Touring  Cars,  Four  Passengers. 

F.   F.   Bradley   (Pope-Toledo),  first  Time,    1:09. 

A.     G.    Brunsman     (Stoddard-Dayton),     second. 
Time,   i:i8  1-5. 

Albert  Krippendorf  (Pope-Toledo),  tic  for  third. 
Time,    i  :20. 

H.    H.    Hoffman    (Pope-Toledo),    tie    for    third 
place.     Time,    i  :20. 

Standard      Auto      Co.      (Pope-Hartford),      last. 
Time,    3:00. 

Class  4 — Touring   Car,   Four   Passengers. 

F.    F.    Bradley      (Pope-Toledo),     first.       Time, 
1:07. 

Henry   Burkbold   (Thomas),   second.   Time,  1:23. 

J.  G.  Hughes   (Steams),  third.     Time,   1:284-5. 
Class    5— Free   for   All. 

O.  F.  Pogue  (Packard),  first.     Time,  1:01. 

W.     W.     Balke     (Packard),     second.         Time, 
I  :o2  4-5. 

Albert  Krippendorf  (Pope-Toledo),  third.    Time, 
i:o5j4. 

F.    F.    Bradley    (Pope-Toledo),    fourth.      Time, 
1:06. 

H.    H.     Hoffman     (Pope-Toledo),    fifth.       Time, 
I  :i  I. 

Henry       Burkhold      (Thomas),      sixth.        Time, 
1:14  1-5- 

J.  G.  Hughes   (Stearns),  seventh.     Time,   1:20. 

Sidney    Black    (Buick),    eighth.      Time,    1:37. 

OFFICIALS   OF   THE   COURSE. 

General    Manager — President    Duttenhofer. 
Starter — ^Joseph    Monford. 
Assistant    Starter — Harry    Walters. 
Judge  at  Finish — R.  W.  Humphreys. 
Timer  at  the   Start— Harry   Watters. 

:)f.   L.  S. 

d\L.  D. 

Managers  of  Course — Foster    Bradley  and  Val. 
Duttenhofer.    Jr. 

Distance  of  Course — Three-quarters  of  a  mile. 
Best   Time— By   O.    F.    Pogue,    1:01. 
Condition    of    Course — Slow. 


Timers  at  the  Finish— Di.   L.  S.  Colter,  Dr.  A. 
B.  Hyle,  J.  D.  Allison  and\L.  D.  Oscamp. 


Slow   Enough  to  Arrest. 

The  E.  R.  Thomas  Motor  Company  in- 
form us  that  Harry  Tate,  one  of  their  test- 
ers, was  running  a  car  through  Kenmore, 
a  Buffalo  suburb,  at  slow  speed  recently, 
when  he  was  stopped  by  the  village  con- 
stable and  arrested  on  a  charge  of  speed- 
ing. He  was  informed  that  an  hour  be- 
fore he  had  gone  through  the  opposite 
side  of  the  town  at  the  rate  of  40  miles  an 
hour.  At  the  trial  none  of  the  four  wit- 
nesses were  able  to  say  that  Tate  was  the 
man  who  was  doing  the  speeding.  Never- 
theless, he  was  fined  $5.00.  Later  a  court 
official  explained  the  whole  matter  by  say- 
ing: "We  held  a  meeting  last  night  and 
decided  that  this  speeding  must  stop.  This 
man  was  the  first  to  come  along  slow 
enough  for  us  to  catch,  so  we  arrested 
him." 


Second  Annual  Economy  Contest  of 
New  York  Motor  Club. 

Entry  blanks  and  the  complete  rules  of  the 
second  Annual  "National*  Economy  Test 
of  the  New  York  Motor  Club  have  been 
sent  out.  The  tour  is  to  take  place  on  June 
20,  2\  and  22,  over  the  road  from  New  York 
to  Albany,  to  Springfield,  Mass.,  and 
back  to  New  York,  a  total  distance  of 
4.^0  miles.  The  competition  will  be  on  n 
1  asis  of  the  cost  per  ton-mile,  and  there  is 


no  division  of  entries  into  classes.  A  gold 
and  a  silver  cup  and  a  bronze  medal  are  of- 
fered by  the  club  for  the  cars  making  the 
three  best  records,  and  certificates  of  awards 
will  be  given  to  all  competitors  who  finish. 
A  pilot  car  will  be  used  to  distribute  con- 
fetti along  the  road,  and  in  addition  com- 
plete running  directions  will  be  furnished 
all  drivers.  The  test  is  in  charge  of  the 
contest  committee  of  the  club,  Harry  Un- 
win  chairman,  assisted  by  the  technical 
committee,  and  the  officers  of  the  test  will 
be  a  referee,  a  superintendent  of  garages,  a 
superintendent  of  observers,  a  quartermas- 
ter and  a  chief  inspector.  The  entry  fee  b 
$100,  and  entries  close  with  A.  B.  Tucker, 
secretary  of  the  club.  No.  31  West  Fort>- 
second  street,  at  noon  of  Saturday,  June  16- 


New  Incorporations. 

The  Automobile  Company,  of  Hamilton.  Latr- 
itcd,    Hamilton,    Ont, — Capital,    $40,000. 

Atlas  Automobile  •  Company,  Dover,  DeL — Cap- 
ital, $200,000.  Tlie  incorporators  said  to  be  from 
Pittsburg. 

New  York  and  Coney  Island  Auto  Company.— 
Capital,  $10,000.  Incorporators,  H.  SeigeJ,  L. 
Goldstein,  H.  Goodman,   New  York  city. 

Joseph  N.  Smith  &  Co.,  Detroit,  Mich.,  manufac- 
turers of  automobile  trimmings,  have  incrcaseii 
their  capital  stock  from  $25,000  to  $100,000. 

Trout  Auto  Livery  Company.  Chicago. — Capital, 
$2,500;  dealing  in  automobiles.  Incorporators 
David  Trout,  Warren  M.  Trout,  Bion  L.  Troat. 

George  H.  Terry  Company,  New  York. — Capital, 
$25,000;  to  manufacture  motors  and  engines.  In- 
corporators, G.  H.  Terry,  S.  C.  Smith  and  ArUinr 
Thompson. 

Flexible  Tire  Company,  Springfield,  Mass. — Cap- 
ital, $60,000;  tires,  wheels,  etc.  President,  Wfi- 
liam  G.  Marr;  treasurer,  R.  J.  Talbot;  clerk,  J.  K. 
Hillard,    Springfield. 

The  Empire  Garage  Company,  Cleveland,  Ohio. 
— Capital,  $10,000.  Incorporators,  R.  H.  Patoo. 
M.  E.  Steere,  Joseph  C.  Sparrow,  John  D.  Paton 
and  Herbert   A.   St?cre. 

The  Holmes-Booth  Auto  Company,  Cleveland, 
Ohio. — Capital,  $25,000.  Incorporators,  W.  N. 
Booth,  E.  Holmes,  H.  G.  Dickinson,  B.  J.  Er- 
langer  and  J.  M.  Smith. 

Bergdoll,  Ambler  Company,  Camden,  N.  J. — 
Capital,  $100,000;  to  manufacture,  etc.,  automo- 
biles or  motor  vehicles.  Incorporators,  J.  A.  Mac- 
Peak,  F.  R.  Hansen,  G.  H.  B.  Martin.  Camden. 

New  York  and  New  Jersey  Lubricants  Com- 
pany, New  York. — Capital,  $,'.ooo;  to  make  and 
deal  in  lubricants.  Incorpors  tors,  T.  A.  Mat- 
thews, W.  F.  Kimball  and  F.  J.  i*ames,  all  of  New 
York   city. 

Passaic  Motor  Car  Company,  j"*assaic.  N.  J.— 
Capital,  $50,000;  electricians,  mechanical  engi- 
neers, manufacturing  and  store  automobiles*  etc 
Incorporators,  J.  B.  Ryall,  A.  W.  Kyall,  G.  RyaU. 
Passaic.    N.   J. 

The  Faulkner-Mills  Company  of  N"^w  Bedford, 
Mass.,  manufacturers  of  gas  engine  i^ition  spe- 
cialties, recently  moved  to  Summer  sticct,  Pro\i- 
dence,  and  changed  their  name  to  the  Providence 
Spark    Coil    Company. 

Itala  Import  Company,  New  YorV  — Capital, 
$50,000;  to  manufacture  and  repair  automobiles, 
steam  and  electric,  gasoline,  etc.;  carriafes.  vehi- 
cles, etc.  Incorporators,  H.  S.  Velsor,  Hunting 
ton,  L.  I.;  J.  H.  Demarest,  Saranac  Vake;  R. 
Condon,    New    York    city. 

The  Dragon  Automobile  Company,  Kjttery,  Me. 
— Capital,  $550,000,  of  which  $300  is  paid  in;  to 
manufacture  and  deal  in  automobiles  aud  equip- 
ments of  all  kinds.  Officers:  President  Harold 
P.  Knowlton.  of  Maiden.  Mass.;  treasurei,  .\lbert 
K.  Knowlton,  Boston,  Mass.  Certificate  ;  rprovcd 
May    12,    1906. 
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The  ^lilwaukee  A.  C.  has  seaired  rooms 

the  St.  Charles  Hotel. 
The   Reo  Automobile  Company,  Lansing, 
[ich.,  are  planning  to  erect  an  addition  to 
icir  plant. 

A  hill  climbing  contest  will  be  held  at 
alley  Mills  Hill,  8  miles  southwest  of  In- 
ianapolis.  May  24. 

A  hill  climbing  contest  was  held,  under 
\c  auspices  of  the  Minneapolis  A.  C,  on 
ic  Riverside  driveway  last  Saturday. 

**The  Law  of  Automobiles,"  by  Xenophon 
*.  Huddy.  of  the  New  York  Bar,  published 
y  Matthew  Bender  &  Co.,  New  York,  will 
•e  issued  from  the  press  about  June  i. 

Manufacturers  as  well  as  owners  of  au- 
omobiles  are  beginning  to  use  monograms 
o  distinguish  their  cars.  They  are  made  by 
L  A.  Salman,  17  Bromfield  street,  Boston, 
llass. 

B.  F.  Everitt,  Detroit,  Mich.,  has  just 
aken  possession  of  his  new  factory  at  Clay 
ivenue  and  the  Grand  Trunk  Railroad. 
\utoniobile  tops  and  trimmings  will  be 
nanufactured. 

The  St.  Joseph  (Mo.)  A.  C.  has  organ- 
ized with  the  following  officers:  President, 
Huston  Wyeth;  vice  president,  Louis  T. 
Golding ;  secretary,  R.  E.  Culver ;  treasurer, 
Henry  Krug.  Jr. 

C.  Arthur  Ellis,  editor  of  the  Indian 
Sporting  Times,  Bombay,  India,  is  planning 
to  publish  the  ''History  of  Motoring  in  In- 
dia," including  touring  guide  with  maps.  It 
will  be  illustrated. 

E.  O.  Hagan  has  been  appointed  receiver 
of  the  Tennant  Auto  Tire  Company,  of 
Springfield,  Mass.,  on  application  of  Ira  W. 
Wallace,  The  liabilities  are  estimated  at 
about  $9,000,  and  the  assets  consist  mainly 
of  the  parent. 

The  Ford  Motor  Company  inform  us  that 
tests  of  their  six  cylinder  motor,  using  al- 
cohol fuel,  have  shown  a  greater  actual 
horse  power  than  is  obtained  with  the  same 
motor  running  on  gasoline.  We  can  only 
say  that  this  result  is  contrary  to  all  other 
similar  tests  which  have  come  to  our  notice. 

The  New  Jersey  Automobile  and  Motor 
Gub  has  elected  the  following  officers: 
President.  Joseph  H.  Wood,  Newark;  vice 
president,  Angus  Sinclair,  East  Orange; 
secretary,  H.  A.  Bonnell;  treasurer,  James 
C  Coleman ;  trustees.  Dr.  James  R.  English, 
Irvington;  W.  C.  Shanley,  J.  W.  Mason 
and  Paul  E  Heller,  Newark.  The  club  has 
500  members,  and  a  clubhouse  will  be 
erected. 

It  is  reported  that  a  company  is  being 
organized  with  large  capital  for  the  manu- 
facture of  automobiles,  etc.,  under  the 
patents  of  T.  J.  Sturtevant,  of  the  Sturte- 
vant  Mill  Company,  East  Boston,  Mass.. 
which  have  been  fully  described  in  previous 
issues  of  the  Horseless   Age.    It   is   said 


the  horseshoe  nail  factory  of  the  former 
Putnam  Nail  Company,  Neponset,  Mass.. 
has  been  purchased  and  will  be  fully  equip- 
ped for  the  new  business. 

The  Topeka  A.  C.  has  passed  a  rule  that 
every  member  shall  report  violations  of  the 
speed  laws  that  come  under  his  observation. 

A  branch  of  the  Pennsylvania  Rubber 
Company,  of  Jeannette,  Pa.,  has  been 
opened  at  717  Main  street,  Buffalo,  N.  Y. 
i^.  W.  Walters  will  be  the  manager. 

The  Dayton  Electrical  Manufacturing 
Company,  Dayton,  Ohio,  have  recently 
doubled  the  floor  space  of  their  plant.  A 
new  shipping  department  has  been  added. 

The  second  annual  hill  climb  of  the 
Cleveland  A.  C.  will  be  held  at  Gates  Mill 
hill,  10  miles  from  Cleveland,  Decoration 
Day.  The  hill  has  an  elevation  of  about 
450  feet  to  the  mile. 

The  H.  H.  Franklin  Manufacturing  Com- 
pany, Syracuse,  N.  Y.,  inform  us  that  up 
to  May  I  they  had  delivered  about  1,000  of 
their  1906  cars,  and  are  now  delivering  at 
the  rate  of  about  ten  a  day. 

Owing  to  the  heavy  dust  which  covered 
English  roads  in  April,  there  has  been  a 
great  demand  for  a  dust  absorbing  respira- 
tor for  automobilists,  according  to  a  Lon- 
don dealer  in  automobile  apparel. 

The  New  York  Automobile  Trade  Asso- 
ciation has  admitted  the  following  firms 
to  membership :  Hartford  Suspension  Com- 
pany, Maxwell-Briscoe  Motor  Company, 
Matheson  Company  of  New  York,  Covell 
&  Crosby  Motor  Company,  Wayne  Auto- 
mobile Company  of  New  York,  Frayer- 
Miller  Motor  Company  and  the  Lozier 
Motor  Company. 

The  Chauffeurs'  and  Repairers*  Associa- 
tion of  Indiana  has  been  organized  at  In- 
dianapolis, with  the  following  officers: 
President,  William  Davidson;  vice  presi- 
dent, William  Rugenstein;  secretary,  Fred 
Wiltshire;  assistant  secretary,  Frederick 
Seegar;  treasurer,  George  Swihart;  direct- 
ors, Harry  Bell,  Minor  Farley,  Gus  Krause 
and  Jesse  Sutherland. 

From  reports  to  hand  it  appears  that  there 
will  be  a  great  demand  for  automobiles  in 
San  Francisco  in  the  near  future,  and  the 
agents  of  the  Coast  appear  to  be  rising  to 
the  occasion.  We  learn  that  G.  A.  Boyer, 
Franklin  agent,  and  Mr.  Bill,  the  Rambler 
agent,  both  placed  important  orders  for  cars 
shortly  after  the  fire,  and  that  shipments 
to  them  have  already  been  made. 

At  the  annual  meeting  of  the  stockhold- 
ers of  the  Haynes  Automobile  Company, 
Kokomo,  Ind.,  May  15,  the  following  offi- 
cers were  elected:  President,  Elwood 
Haynes ;  vice  president,  G.  W.  Charles ; 
secretary  and  treasurer,  Calvin  Haynes; 
directors,  Elwood  Haynes,  Walter  Haynes, 
Calvin  Haynes,  G.  W.  Charles,  C.  C.  Cart- 
wright,  John  A.  Jay  and  W.  O.  Johnson, 
of  Chicago.    A  dividend  was  declared. 

It  is  reported  that  the  Shah  of  Persia  has 
ordered  several  sets  of  the  Constantini 
motor  roller  skates,  which  were  recently  de- 
scribed in  the  trade  press.     This  recalls  the 


time  when  Sir  Mortimer  Durand,  the  British 
Minister  to  Persia,  introduced  ice  skates  into 
Persia,  when  the  Shah  had  his  ministers  fit 
them  on  and  was  very  much  amused  by 
their  pranks.  Probably  he  will  repeat  the 
same  joke  when  the  motor  roller  skates 
arrive. 

Considerable  opposition  has  developed  to 
the  proposed  rule  for  the  Glidden  tour, 
barring  all  cars  weighing  less  than  2,000 
pounds,  and  requiring  all  cars  to  be  equipped 
with  touring  bodies  and  to  carry  four  pas- 
sengers. The  rules  will  finally  be  decided 
on  by  the  N.  A.  A.  M. 

The  Ford  Motor  Company  call  attention 
to  the  fact  that  whereas  a  four  cylinder 
motor  may  stop  with  the  crank  exactly  in 
dead  centre,  in  which  case  it  would  be  im- 
possible to  start  it  on  the  spark,  in  a  six 
cylinder  motor  one  cylinder  always  con- 
tains a  charge  ready  to  act  on  the  crank 
upon  explosion,  and  such  a  motor  can 
therefore  always  be  started  on  the  spark 
during  a  reasonable  period  after  shutting 
it  down. 


Trade  Personals. 

George  W.  Dunham  has  been  appointed  chief 
engineer  of  the  Olds  Motor  Works,  succeeding  H. 
E.   Coffin. 

A.  W.  Edwards  has  been  appointed  sales  man- 
ager of  the  St.  Anne  Kerosene  Motor  Company, 
St.   Anne,    lU. 

Alfred  Reeves  has  been  elected  secretary  of  the 
New  York  Automobile  Trade  Association,  succeed- 
ing  W.   P.   Kennedy. 

B.  Stanchfield,  formerly  with  the  Olds  Motor 
Works,  has  purchased  the  interest  of  Dan  Wurges 
in  the  firm  of  Wall  &   Wurges,   Lansing,   Mich. 

Samuel  A.  Miles,  secretary  of  the  N.  A.  A.  M., 
sailed  on  the  Amerika  May  10  for  a  visit  to  his 
old  home  in  England,  and  an  automobile  tour 
through   France  and  Germany. 

Richard  Bacon,  Jr.,  formerly  manager  of  the 
Chicago  branch  of  the  Studebaker  Automobile 
Company,  is  now  with  the  George  A.  Crane  Com- 
pany, 1208  Michigan  avenue,  Chicago,  instead  of 
with  the  Pardee- Johnson-Hamell  Company,  1220 
Michigan  avenue,  as  previously  reported. 


New  Agencies. 

East  Stroudsburg,  Pa.— F.  R.  Porter,  Rambler 
cars. 

Pittsburg,  Pa. — Fort  Pitt  Automobile  Company, 
Oldsmobiles. 

Grand  Rapids,  Mich. — Lubeck  Automobile  Com- 
pany,  Oldsmobiles. 

Chicago,  III. — Waldcn  W.  Shaw,  1532  Michigan 
avenue,    Berliet   cars. 

New  York  City.— The  Zim-Rock  Motor  Car 
Company,    Smith   cars. 

Fall  River,  Mass. — John  Williams,  464  Pleas- 
ant street,    Reo  and   National  cars. 

Milwaukee,  Wis. — Solliday  &  Co.,  Third  and 
Wells  streets.   Queen  cars   (State  of  Wisconsin). 


Oarage  Notes. 

Jay  Cook  has  opened  a  garage  for  electric  vehi-. 
cles  at  Long  Beach,  Cal. 

C.  D.  Velie  will  erect  a  garage  at  225  Clinton 
avenue,   Minneapolis,   Minn. 

Solliday  &  Co.  have  opened  a  garage  at  Third 
and  Wells  streets,  Milwaukee,  Wis.  , 

Frederick  A.  Clark  is  fitting  up  a  garage  at 
Main  and  Ninth  streets,  Zanesville,  Ohio. 

Roy  Jones,  W.  T.  Gillis  and  R.  M.  Miller  are 
to  build  a  garage  on  Second  street,  Los  Angeles, 
Cal. 

W.  L.  Nichols,  an  automobile  dealer,  has 
leased   the  eight  story  warehouse,   which   is  in   the 


street.   New   York. 

Middleton  &  Son,  San  Francisco,  will  open  an 
office  in  Oakland. 

The  George  J.  Scott  Motor  Company,  New  York 
agents  for  the  Glide  cars,  have  moved  to  1720 
Broadway. 

E.  Charbonneau  &  Sons  will  establish  a  garage 
at  Ironwood,  near  Hurley,  Wis.  They  will  handle 
RambJer  and  Pope-Toledo  cars. 

The  recently  incorporated  Passaic  Motor  Car 
Company,  Passaic,  N.  J.,  will  open  a  garage  at 
147-151    Main'  avenue,  in  that  city. 

The  Ludwig  Automobile  Company,  1335  West 
Susquehanna  avenue,  Philadelphia,  have  opened  a 
branch  office  at  236  North  Broad  street. 

The  Mansfield  Automobile  and  Supply  Company 
are  planning  to  establish  a  garage  at  Ashland, 
Ohio.     They  will  handle  the  Cadillac  cars. 

A.  S.  Brown  will  open  a  garage  at  Mt.  Royal 
avenue  and  Dolphin  streets,  Baltimore.  Harry  G. 
Broadbelt,  formerly  of  the  Motor  Car  Company, 
will  be  associated  with  him. 

The  Rockford'  Engineering  Company  will  open 
a  garage  at  311  and  313  South  Main  street.  Rock- 
ford,  111.  Eugene  Hart  and  Walter  B.  Taylor  are 
the  proprietors  of  the  company. 


Schultz,  Hawkeye,  la.     Filed  April  17,  1905. 

818,898.  Variable  Speed  Mechanism. — George 
W.  Marble,  Chicago,  111.     Filed  December  7.  1904. 

818,919.  Roller  Bearing.— George  D.  Scheiffler, 
Jackson,   Mich.     Filed  September  aa,    1904- 

818,957.  Elastic  Vehicle  Wheel.— Frank  L. 
Harmon,  Beverly,  Mass,     Filed  August  17,  1904^ 

818,967.  Automobile  Steering  Device.— Charles 
F.  Jenkins,  Washington,  D.  C.  Filed  October  19. 
1905. 


Trade  Literature  Received. 

J.  H.  Bullard,  Springfield,  Mass. — Booklet, 
•*The   Bullard   Speed  Recorder." 

Cadillac  Motor  Car  Company,  Detroit,  Mich. — 
Catalogue  of  1907  Model  H  Cadillac  car. 

Moline  Automobile  Company,  East  Moline,  111. 
— Catalogue  of  1906  models  of  Moline  cars. 

Albert  Mans,  **Les  Lierres,"  Dieghem,  Belgium. 
— Booklet    of    the    "Amans"    Pneumo-Suspension. 

Morgan  &  Wright,  Chicago,  III.— Booklet,  "Au- 
tomobile Tires:  Clincher,  Dunlop  and  Single 
Tube." 

Knox  Automobile  Company,  Springfield,  Mass. 
— Bulletin  of  Knox  waterless  express  wagon, 
size  D6. 

White  Sewing  *  Machine  Company,  Cleveland, 
Ohio.— Booklet,  "What  People  Say  About  the 
White   Steam   Car." 

A.  A.  Allen,  New  York  Manager  Dayton  Elec- 
trical Manufacturing  Company,  220  Broadway. — 
Circular  of  Apple  Ignition   System   for   1906. 


Patents  Issued  April  24,  1906. 

818,402.  Pneumatic  Tire  Plug. — David  Apstein, 
Bridgeport,  Conn.     Filed  June  24,    1905. 

818^60.  Sparking  Ignition  Controlling  Means 
for  Explosive  Engines. — Joseph  S.  Moreland, 
Rochester,  N.  Y.     Filed  April  21,  1904. 

818,469.  Detachable  Drive  Chain. — Leonard  R. 
Rogers,  Worcester,  Mass.     Filed  August  22,   1904. 

818,568.  Tire  for  Vehicles.— Edward  B.  Sims, 
Western,   Neb.     Filed  June  27^    1905. 

818,612.  Regulator  for  Gas  and  Petroleum 
Motors. — Henry  Crouan,  Clichy,  France.  Filed 
January   3,    1899. 

818.646.  Shock  Absorber  for  Vehicles. — Robert 
P.  Winsor,  Providence,  R.  I.  Filed  September  5, 
1905. 

818.647.  Shock  Absorber  for  Spring  Vehicles. 
— Robert  P.  Winsor,  Providence,  R.  I.  Filed 
September    5,    1905. 

818,662.  Slide  Gear. — Herbert  H.  Buffum, 
Abington,    Mass.      Filed   July    8,    1904. 

818.734.  Ball  Bearing. — Eugene  Blin,  Auber- 
villicrs,  France.     Filed  October  22,   1904. 

818.735.  Means  for  Cooling  Internal  Combus- 
tion Engines. — Fred  H.  Bogart,  New  Britain, 
Conn.      Filed   April    4,    1905. 

818,747.  Variable  Speed  Friction  Gearing. — Ed- 
ward P.  Cowles,  Warren,  Ohio.  Filed  October  4, 
1902. 

818,768.  Electrical  Controller  for  Electric  Ve- 
hicles.— Karsten  Knudsen,  Chicago,  111.  Filed 
January    13,    1902. 

818,771.  Tire  for  Wheels. — Hans  Maerker, 
Wiesbaden,  Germany.     Filed  August  28,    1905. 

818,815.  Brake  for  Motor  Cars. — Rasmus 
Bugg^,  London,  England.     Filed  March  25,   1905. 

818,853.  Carburetor. — Louis  Renault,  Billan- 
>urt,   F'rance.     Filed  May  29,    1905. 


Review  of  Specifications. 

810,783.  Friction  Clutch.— Jonathan  D. 
Maxwell,  Tarrytown,  N.  Y.  January  23, 
1906;     Filed  July  25,  1904. 

A  multiple  disc  clutch  is  the  subject  of 
this  patent.    The  principal  claim  is: 

"In  a  clutch,  the  combination  with  a  driv- 
ing and  a  driven  shaft  arranged  in  axial 
alignment  with  their  ends  abutting,  a  facing 
disc  having  an  axial  sleeve  secured  to  the 
end  of  one  shaft  and  forming  a  socket  to 
receive  the  end  of  the  opposite  shaft,  a 
series  of  discous  plates  mounted  on  said 
sleeve  at  one  side  of  said  disc,  a  longitudi- 
nally movable  facing  disc  at  the  other  side 
of  said  plates,  a  feather  secured  to  the  sleeve 
and  engag^ing  notches  in  the  plates  and  mov- 
able disc,  a  yoke  secured  to  the  shaft  oppo- 
site that  to  which  the  sleeve  is  secured  and 
having  outwardly  extending  arms  provided 
with  lateral  ends  extending  longitudinally 
over  said  plates  and  discs,  a  second  series  of 
discous  plates  mounted  on  the  sleeve  be- 
tween the  first  plates  and  discs  and  free  to 
turn  thereon  and  provided  with  notches  in 
their  peripheries  to  engage  the  ends  of  the 
yoke,  flat  springs  secured  to  one  face  of  each 
of  the  plates  of  the  second  series  outside 
the  peripheries  of  the  first  series  and  each 
engaging  the  adjacent  plate  of  the  series  at 
its  ends  to  force  said  plates  apart,  and 
means  for  moving  the  plates  of  one  series 
into  frictional  contact  with  those  of  the 
other  against  the  action  of  said  springs." 

810,869.  Power  Transmitting  Device.— 
John  Baragwanath  King,  Plymouth,  Eng- 
land. January  23,  1906.  Filed  April  10, 
1905. 

The  object  of  this  invention  is  to  provide 
for  gradual  change  from  one  speed  to  an- 


diflferential  gearing  from  indtpafci 
gines  running  at  different  speeds, » 
the  variation  of  transmission  ii  m 
by  varying  the  speed  of  one  of  the  a| 
In  carrying  the  invention  into  foi 
effect  two  engines  arc  arrasigeill 
side,  with  the  shafts  in  line  Ikl 
run  normally  at  different 
rear  engine,  in  order  to  baliattii 
engine,  will  run  at  one-third  difi 
of  it.  As  shown,  the  rear  eqpRi 
in  direct  line  with  the  fore  enpii 
and  parallel  thereto  is  arrangtd  ^ 
drive  shaft,  which  may  extend  to  ck 
axle  of  the  automobile. 

The  crank  chambers  of  the  respecai 
gines  are  cast  in  one  piece  tteiil^ 
intermediate  chamber  or  gear  tox 

Fast  on  the  rear  engine  shaft  l^  tit 
rier  for  the  differential  pintons,  itai 
with   the   differential    pinion  kx«  ■ 
said  shaft.     Meshing  also  with  ik  |i 
is  the  main  drive  pinion  of  d«  fw?i 
Keyed  to  the  pinion  is  a  loose  ^ ! 
A  second  spur  wheel,  having  the  aar 
her  of  teeth  as  the  wheel,  is  krti  i 
rear   engine   shaft,    and   said  spr  1 
mesh  with  the  other  spur  whedi. » 
the   same   size   and    carried  k>"«  J 
main  drive  shaft     Fast  on  the  ssf:  •» 
carrier   for  the   differential  pinKss.  t 
mesh  with  pinions  fixed  to  the  5j«r « 
810,959.      Oil    System— Hoffx-i  ( 
penter  Marmon,  Indianapolis.  1^  i| 
ary  30,  1906.    Filed  February  13  :< 
The    engine    oiling    system  y"-i 
shown  in  the  specifications  01  ts^, 
consists  of  a  modification  of  tin.*  > 
in  which  the  oil  is  pumped  frcni  **- 
tom   of   the   crank    shaft  to  tbt  •- 
bearings,   the   overflow  returrr-X ' 
crank  case  well.     A  gear  pamp  -^^^ 
the  well  is  driven  by  gears  and  'tx 
the  half  time  shaft  and  dclivtrs  t> 
through  a  pipe  to   the  from  cl 
drilled  out  crank  shaft.    An  0'i*f^ 
vided  at  each  bearing  for  iti  Ijb^ 
Provision  is  made  for  the  xtx^rt  t" 
a  second  pipe  of  the  excess  oi  -'" 
to  the  crank  shaft. 
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Performs  Heroic  Service  in  Helping 
Earthquake  Sufferers 

Mr.  W.  P.  LEVY,  of  San  Frandsco,  writes,  under  date  of  May  8,  as  foUows ; 

**  Immediately  after  the  earthquake  shock  on  the  morning  of  the  18th  ult.  I  jumped 
into  my  Winton  Model  K  and  started  for  my  office.  On  the  way  I  was  held  up  by 
Police  Officer  D.  C.  B.  McCarthy  and  taken  to  Mayor  Schmitz  at  the  Hall  of  Justice, 
where  I  was  impressed  into  the  hospital  service.     I  did  duty  for  fifteen  days. 

"During  the  first  two  days  of  the  conflagration  I  rescued  at  least  fifty  people, 
among  them  being  the  motorists'  friend,  Captain  Gleeson,  of  the  police  department, 
who  for  the  past  year  has  had  charge  of  automobiles  in  Golden  Gate  Park.  The 
Captain  was  injured  by  a  premature  blast  and  was  taken  to  the  Mechanics'  Pavilion, 
where  I  rescued  him  and  took  him  to  the  Presidio  Hospital.  Upon  my  return  I  found 
the  pavilion  in  ashes.  To  know  that  I  had  rescued  the  Captain,  who  has  been  the 
friend  of  every  motorist  in  San  Francisco,  is  a  great  pleasure  to  me. 

"During  the  first  four  days  and  nights  I  did  not  sleep  altogether  three  hours.  My 
Winton  was  in  constant  use,  and  during  the  fifteen  days'  service   I  averaged  150 

MILES   PER   DAY,  OR   A   TOTAL   OF   2,250   MILES.        DURING   THE   ENTIRE   TIME    MY   CAR  WAS 
NOT  WASHEI>,    I    DID   NOT    SPEND   TEN    MINUTES    ON   ADJUSTMENTS,  and    the   Only    thing    I 

have  to  regret  was  that  I  robbed  your  demonstrating  machine,  which  I  found  opposite 
youF  garage  in  Jefferson  Park,  of  a  tire,  for  which  I  hereby  apologize. 

"  I  question  if  any  other  car  of  any  make  or  price  in  this  city  has  done  as  good  work 
as  mine,  with  as  little  attention,  and  you  are  at  liberty  to  send  any  incredulous  persons 
to  me,  or  to  members  of  the  Police  or  Red  Cross  Department,  of  this  city,  whose 
names  I  will  gladly  furnish  upon  application.     My  address  is  158  Tremont  Avenue." 


^rhe    WINTON    MOTOR 


CARRIAGE    CO. 

CLEVELAND,  OHIO,  U.  S.  A. 


Mfiiiton  BfttBch    Houies   in  New  York,    Bofton,    PhiUdelpliia,  Pitttbiir^  Chicago  and  London.       Winton  Salet 

fai  All  InAAHmnf  nl*4>«M. 


IT    IS    PLEASANT 

to  be  able  to  remove  or  apply  truck  tires  in  your  own  plant  without  machinery  or  complications. 

Wire  Mesh  Base  Solid  Tires 

For  Motor  Trucks  and  Commercial  Cars 
ARE  MADE  THAT  WAY 

Simply  drive  them  on  or  off  with  a  mallet,  and  tighten  or  loosen  flanges  with  i 
wrench. 
Except  in  cases  of  extraordinary  accident,  however,  these  tires  do  not  require  removal  after  being  applied. 
The  only  scientifically  correct  tire  ever  offered  for  the  purposes  named. 
Here  are  some  points  in  which  it  excels  all  others : 


Enorfnoiis  Traction,— Giving  the  most  substantial  grip. 
Migidity, — Utterly  impossible  to  creep  or  come  off. 
Simplicity, — ^Base  and  attaching  device  are  one  and  the 
same. 

Twin  and  triple  types  used  for  tires  above  five-inch  size. 

WRITE   FOR    SPECIAL    CATALOGUE. 


Economy^ — Phenomenal  wear  at  low  cost  per  ton-mile. 
Scientific  balance* — Base  and  tread  propwrtioned  rigbtl] 
for  their  work. 

Qualiei/.— DIAMOND. 


THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio 


Perfect  Spring^ 

Action 


is  given  by  the  Vestal  rrlctJon*5and 
sriocK  Absorber.    It  does  not  act  on 
the  springs  under  ordinary  conditions,        j 
but  aiiows  a  movement  of  two  inches        \ 
between  axle  and  body  before  it  begins 
to  check  the  compression  or  rebound. 
This  gives   perfectly  free  and  comfortable  spring 
action  on  smooth  roads — on  rough  roads,  the  band 
friction  brake  comes  into  action  and  checks  the  vio- 
lent compression  and  recoil. 
If  you  value  comfort,  write  for  literature  and  prices. 

VESTAL  SHOCK  A5S0R5ER  COMPANY 

5917  Baum  Street,  Cast  End  PITTSBURG,  PA. 


Put    a 

UrEA 


'Speedistimeter ' 


on  your  car  and  always  have  right  before  you  a 
accurate  record  of 

Speed, 
distance 
and  tim( 

of  day 

Speed  recorde 
total  and  t  r  i 
Odometers  and  ! 
day  Chelsea  aul 
clock  combined  in 
waterproof  bras 
case. 

Guaranteed  accora 
and  lasts  as  lon^  as  tl 
car. 

Write  for  Booklet  C  (just  off  the  press)— the  handsomest  as 
most  complete  instrument  catalogue  ever  published. 
Proposition  to  Agents. 

William  S.  Jones  "^  ^^^^^^ 

Sole  Selling  Agent  for  Motor  Car  S^eciaUy  Co* 
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Garages  in  Great  Britain. 

By  Victor  Hart. 

Garages  and  repair  shops  in  Great  Brit- 
ain are  nearly  all  in  the  transition  stage, 
mainly  because  the  majority  have  been 
developed  from  bicycle  repair  shops.  Up 
to  the  middle  of  the  year  1900  the  owner- 
ihip  of  automobiles  was  confined  to  com- 
paratively few  enthusiasts,  v/ho  were 
wealthy  enough  to  possess  accommodation 
upon  their  own  premises  for  their  cars,  and 
these  machines  being  nearly  all  of  French 
origin  any  replacements  required  were  pro- 
aired  from  France  and  fitted  on  the  prem- 
ises, while  everyday  repairs  were  usually 
carried  out  by  the  owners  themselves.  The 
Automobile  Club  trials  of  1900  were  main- 
ly responsible  for  arousing  interest  in  the 
modem  method  of  road  locomotion.  The 
British  motor  industry  as  a  whole  really 
dates  from  that  year.  Trained  "engineer 
mechanics"  who  understood  even  a  little  of 
car  construction  were  as  difficult  to  find  as 
the  proverbial  needle  in  a  haystack,  with 
the  result  that  every  little  bicycle  repairer, 
both  in  town  and  country,  hung  out  a  big 
sign  with  the  word  "garage"  written  upon 
it,  even  though  ninety-five  out  of  every 
hundred  had  but  the  vaguest  notion  of 
automobile  principles,  and  most  of  them 
had  never  even  handled  a  steering  wheel. 
So  it  came  about  that  the  car  repair  busi- 
ness gradually  fell  into  their  hands,  and 
as  this  developed  the  bicycle  trade  was 
pushed  out  to  make  room  for  the  more  re- 
munerative business. 

The  bicycle  shops  were  but  ill  equipped 
for  the  work,  and  the  premises  being  usu- 
ally in  back  thoroughfares,  where  rents 
were  low,  were  hardly  the  places  which 
would  accord  with  present  day  ideas  in 
respect  to  accommodation.  As  a  rule,  the 
only  extra  provision  made  for  the  recep- 
tion of  cars  was  to  widen  the  front  door, 
and  in  occasional  rare  instances  to  put  in 
a  new  shop  front.  As  the  multiplication  of 
cars  brought  along  more  trade,  the  adjoin- 
ing or  back  premises  would  be  rented,  with 
the  consequence  that  most  of  these  places 
are  inconveniently  situated  for  access  from 
the  street,  are  subject  to  bad  fire  risk,  and 
if  a  car  has  to  be  moved  in  or  out  several 
others  must  also  be  moved.  The  difficulties 
surrounding  garage  accommodation  in  the 
larger  towns  are  due  to  many  causes; 
buildings  in  main  or  wide  thoroughfares 
capable  of  housing  many  vehicles  and  hav- 
ing a  clear  run  from  end  to  end  without 
supporting  pillars  are  few  and  far  between, 
and  the  rents  are  almost  prohibitive.  If  a 
ground  floor  is  desired  to  be  rented  with 
the  idea  of  making  alterations  to  suit  it 
for  automobiles,  the  whole  of  the  building 
must  be  taken  on  at  least  a  twenty-one 
years*  lease,  with  the  risk  to  the  renter  of 
himself   letting  the   upper  portion   for   of- 


fices, etc.,  and  with  the  stipulation  that  at 
the  end  of  the  term  the  premises  must  be 
restored  to  their  original  condition.  Even 
where  the  option  of  determining  the  lease 
at  periods  of  seven,  fourteen  or  twenty-one 
years  is  given,  the  placing  of  the  building 
in  a  condition  of  status  quo  ante  is  in- 
variable. Save  in  rare  cases  the  men  who 
run  garages  are  not  capitalists,  nor  can 
they  find  financial  backing,  and  thus  the 
statement  made  above,  as  to  "transition," 
holds  good. 

Even  in  London,  large  as  it  is,  buildings 
which  have  been  especially  erected  for  gar- 
age purposes  can  be  counted  on  the  fingers 
of  one  hand;  while  of  others  which  have 
been  altered  so  as  to  adequately  deal  with 
the  housing  and  repair  of  a  large  number 
of  cars,  twelve  to  fifteen  would  be  an  out- 
side reckoning.  Nearly  all  the  so  called 
garages  in  London  can  only  find  room  for 
from  four  to  twelve  vehicles,  and  because 
of  the  high  rents  which  prevail  the  charge 
for  housing  only,  without  washing  down  or 
other  accommodation,  is  usually  $2.50  to  $3 
per  week ;  therefore,  men  with  moderate  in- 
comes who  own  light  vehicles  usually  put 
them  up  in  the  stable  of  some  local  trades- 
man such  as  the  baker,  butcher  or  green 
grocer,  for  about  $1  per  week.     Except  in 
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Fig.   I. — Method  of  Disposing  of  Waste 
Gasoline. 

the  central  portion  of  London — and  this  re- 
mark equally  applies  to  all  provincial  towns 
— houses  (dwellings)  renting  at  $300  per 
year  and  upward  usually  have  sufficient 
space  in  the  garden  at  the  back  or  front 
for  the  erection  of  a  motor  shed.  Livery 
stable  keepers  are  gradually  awakening  to 
the  business  automobiles  will  bring,  and 
some  of  them  oflfer  housing  accommodation 
only  at  very  high  rates.  Some  firms,  such 
as  Friswell,  Farman  Brothers,  etc.,  who 
originally  conducted  mainly  a  garage  and 
repair  business,  have  now  practically  dis- 
carded the  first  named  to  allow  for  the  im- 
mense growth  in  the  sale  of  vehicles,  it  be- 
ing far  more  profitable  to  have  the  room  for 
something  upon  which  a  big  profit  can  be 
quickly  realized  than  to  have  a  car  going 
in  and  out  at  all  hours,  and  which  at  the 
end  of  twelve  months  will  not  have  pro- 
duced as  much  cash  as  the  new  car  will  in 
as  many  days. 

Motor  omnibuses  are  slowly  but  surely 
displacing  horsed  vehicles  in  London  and 
elsewhere,  some  350  running  in  London,  and 
about  a  similar  number  in  other  large 
towns,  and  here  again  it  has  been  largely 


a  question  of  endeavoring  to  utilize  existing 
stabling  and  sheds,  rather  than  that  the 
companies  concerned  should  spend  money 
on  special  buildings.  In  the  illustrations 
annexed  to  this  article  it  will  be  seen  how 
fully  this  contention  is  borne  out,  and  only 
where  companies  have  been  specially  floated 
with  large  capitals,  for  the  exploitation  of 
passenger  carrying,  has  money  been  spent 
for  the  erection  of  proper  buildings.  Gar- 
dens, railway  arches,  old  warehouses,  etc., 
have  all  been  pressed  into  service,  so  that 
annual  charges  for  rent  can  be  kept  down 
to  the  lowest  limit.  For  the  reasons  thus 
given  at  length  the  descriptions  which  fol- 
low mainly  concern  accommodation  for 
omnibuses.  The  large  number  of  wagons 
for  goods  carrying  purposes  (amounting 
to  a  possible  total  of  800  at  the  moment  of 
writing)  are  invariably  housed  on  the 
premises  of  the  firms  who  work  them,  and 
when  repairs  are  needed  these  are  effected 
on  the  spot  by  some  of  the  manufacturers' 
workmen  sent  along  for  the  purpose;  or 
else,  if  the  repairs  are  too  big  to  be  tackled 
with  the  petty  fixed  tools  there,  the  ve- 
hicle is  either  taken  to  a  general  machine 
shop  or  sent  back  to  the  maker. 

PRECAUTIONS  AGAINST  FIRE. 

No  Special  conditions  have  yet  been  im- 
posed on  garage  proprietors,  public  or  pri- 
vate, with  respect  to  fire  possibilities,  but 
there  is  no  doubt  that  in  London  the 
London  County  Council  (which  is  the  con- 
trolling authority  for  the  erection  of  build- 
ings and  the  prevention  of  fire  for  an  area 
of  some  8  to  10  miles  radius  from  the 
central  point  at  Charing  Cross)  will  seek 
Parliamentary  powers  in  the  near  future 
to  bring  motor  garages  more  directly  un- 
der its  supervision.  In  a  new  garage  just 
completed,  and  the  plans  for  which  had  to 
be  passed  by  the  London  County  Council, 
the  owner  was  compelled  to  pave  the  whole 
of  the  floor  with  fireproof  material  and  to 
arrange  the  floor  at  the  entrance  in  such  a 
way  that  in  case  of  fire  no  lighted  gasoline 
could  flow  out;  this  was  effected  by  keep- 
ing the  floor  dead  level  to  within  some  4 
feet  of  the  door  sill,  and  gradually  sloping 
upward  to  the  latter,  with  a  similar  slope  on 
the  exterior,  so  that  the  bottom  of  the  door 
stands  4  inches  above  the  floor  level. 

There  is  at  present  no  regulation  which 
prevents  any  quantity  of  gasoline  being 
washed  down  into  the  sewers,  but  there  is 
reason  to  believe  that  something  will  be 
framed  to  overcome  this  possible  danger 
to  life  and  property.  At  the  establishment 
just  mentioned  this  has  been  ingeniously 
provided  for,  and  having  proved  success- 
ful in  its  purpose,  the  scheme  will  doubt- 
less be  embodied  in  any  future  enactment. 
The  designer  terms  his  device  a  "gasoline 
trap";  all  cars  are  washed  down  on  a  con- 
crete floored  space  outside  the  main  gar- 
age walls,  the  four  sides  all  sloping  to  a 
central  drain ;  taking  advantage  of  the  well 
known  fact  that  the  specific  gravity  of 
gasoline  is  higher  than  that  of  water,  and 
that  it  consequently  floats  on  the  surface 
of  the  latter,  a  branch  is  taken  off  just  at 
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Fig.  2.— Gasoline  Supply. 

the  top  of  the  water  level  in  the  S  trap 
below  the  vertical  drain,  and  this  branch 
is  sloped  down  gradually  to  a  sump,  which 
is  placed  several  feet  distant  from  the  cen- 
tral drain;  a  vertical  shaft  is  taken  down 
from  the  floor  to  the  sump,  and  is  covered 
in  at  the  floor  level  by  a  watertight  iron 
plate.  The  sketch  in  Fig.  i  will  make  the 
construction  quite  clear.  From  a  large 
number  of  tests  which  have  been  made  it 
has  been  proved  that  when  quanities  of 
gasoline  and  water  have  been  agitated  to- 
gether and  poured  down  the  central  drain 
at  least  nine-tenths  of  the  petrol  has  been 
recovered  from  the  sump,  and  of  even 
such  a  small  quantity  as  i  pint  of  gaso- 
line mixed  with  lo  gallons  of  water  the 
same  proportion  was  recovered. 

The  only  fire  precautions  seen  in  garages 
generally  are  buckets  of  sand,  standing  in 
out  of  the  way  comers,  and  a  few  chem- 
ical fire  extinguishers  of  the  well  known 
bottle  variety,  hung  in  racks  upon  the 
walls.  Every  motor  omnibus  in  London 
now  carries  one  of  these  chemical  extin- 
guishers conveniently  placed  within  reach 
of  the  driver,  and  these  have  been  the 
means  of  saving  a  number  of  vehicles  from 
total  destruction.  Owing  to  the  great  in- 
crease in  the  number  of  places  where  gaso- 
line is  stored  or  used  in  London,  the  L. 
C.  C.  has  recently  given  instructions  for 
all  the  fire  brigade  stations  to  keep  quanti- 
ties of  sand  ready  for  instant  use,  and  in 
addition  stocks  of  sand  are  to  be  kept  for 
fire  extinction  purposes  at  the  large  number 
of  depots  where  the  garbage  and  sprinkling 
wagons  are  stored,  so  that  the  firemen  will 
not  have  far  to  go,  in  whatever  quarter  of 
the  city  a  conflagration  may  occur. 

The  conditions  under  which  garages  have 
been  gradually  established  have  resulted  in 


many  quite  unsuitable  buildings  being  used, 
some  of  them  having  dwelling  houses  above 
them  and  others  being  carried  on  in  wood- 
en erections  sandwiched  in  between  rows 
of  shops  and  business  premises.  The  gov- 
erning authorities  are  hard  to  move  where 
vested  interests  are  concerned,  but  it  is  cer- 
tain that  power  will  be  given  to  gradually 
bring  these  danger  spots  within  control, 
and  such  businesses,  when  carried  on  for 
profit,  will  have  to  be  conducted  in  abso- 
lutely fireproof  buildings.  Public  opinion 
in  Great  Britain  is  wholly  against  inter- 
ference with  what  is  termed  "liberty  of  the 
subject";  in  other  words,  privately  owned 
and  housed  automobiles  will  continue  to  be 
stored  in  any  kind  of  shanty  the  owner 
may  think  fit,  subject  only  to  the  local 
building  regulations. 

GASOLINE  STORAGE. 

The  Home  Secretary  (one  of  the  principal 
members  of  the  Governm,ent)  has  the  power 
under  what  are  known  as  the  Petroleum 
Acts  of  Parliament  to  issue  any  regulations 
for  the  storage  of  petroleum  or  its  products, 
of  which,  of  course,  gasoline  forms  a 
branch.  When  the  1903  motor  act  was 
passed  certain  rules  were  issued  and 
are  very  rigidly  enforced,  by  which  the  stor- 
age of  gasoline  is  regulated.  Any  person 
not  selling  or  using  gasoline  for  profit  can 
store  on  his  premises  up  to  a  total  of  60 
gallons  in  2  gallon  cans,  provided  it  is  placed 
in  a  metal  or  brick  built  receptacle,  situ- 
ated at  least  20  feet  from  a  dwelling,  and 
such  storage  place  must  be  properly  ven- 
tilated. Local  authorities  are  given  powers 
of  inspection  to  see  that  the  act  is  ob- 
served; but  so  far  as  private  gasoline  stor- 
age is  concerned,  the  regulations  are  more 
honored  in  the  breach  than  in  the  observ- 
ance, and  the  writer  has  not  yet  heard  of 
a  prosecution.  No  license  fee  is  payable 
where  gasoline  is  stored  for  private  use 
and  not  for  sale.  Where  gasoline  is  stored 
for  sale,  in  any  part  of  a  district  where 
there  are  dwelling  houses  or  business  prem- 


ises, the  same  conditions  as  to  keeping  io 
2  gallon  cans  and  in  a  separate  storebpnx 
apply;  a  fee  of  $1.25  is  payable  for  a  fi- 
cense,  which  is  renewable  anntially.  6i4Ac 
quantity  which  can  be  stored  for  sale  rests 
entirely  with  the  inspector  or  similar  of- 
ficial representing  the  local  authority,  as 
much  as  300  gallons  being  permitted  in 
some  districts,  in  2  gallon  cans.  Where 
larger  quantities  are  necessary,  as  in  the 
case  of  some  of  the  large  omnibus  com- 
panies, up  to  as  much  as  4,000  gallons  has 
been  allowed.  In  the  latter  case,  the  tanks 
for  storing  the  gasoline  in  bulk  must  be 
placed  under  ground,  in  what  practically 
constitutes  a  concrete  vault,  and  with  suit- 
able safety  valve  for  releasing  any  pressure 
jof  gas  that  might  be  accidentally  generated. 

Fig.  2  shows  a  plan  in  elevation  of  a  typi- 
cal set  of  storage  tanks  in  an  omnibus  gar- 
age; the  fuel  is  pumped  in  from  a  horsec 
tank  wagon  through  the  inlet  A,  and  can 
reach  either  of  the  four  tanks,  each  of  a 
capacity  of  250  gallons,  by  opening  one  or 
other  of  the  screw-down  valves;  for  filling 
the  tanks  of  the  vehicles  a  pump  is  placed 
in  some  suitable  position  and  can  draw  off 
from  either  tank  in  the  same  way.  In  gar- 
ages in  thickly  populated  neighborhoods, 
where  it  is  a  physical  impossibility  to  pro- 
vide a  storage  20  feet  away  from  the  build- 
ing, permission  is  granted  to  put  the  fuel 
within  the  building;  in  such  cases  verv 
stringent  conditions  are  imposed,  and  only 
separate  2  gallon  cans  are  allowed,  with  a 
limit  of  60  gallons ;  the  storage  place  most 
be  sunk  into  the  grotmd  at  the  very  lowest 
place  in  the  building  and  must  be  entirely 
enclosed,  top,  bottom  and  sides,  with  a  fire- 
proof metal  sheathing.  The  tank  which  is 
thus  formed  to  hold  thirty  cans  must  have 
a  hinged  cover,  and  always  be  locked  im- 
mediately a  can  is  removed. 

The  penalties  for  any  infringement  of 
the  specified  terms  of  any  partictdar  license 
to  store  gasoline  are  very  severe,  and  fines 
up  to  $400  can  be  imposed.    The  inspectors 


Fig.  3. — Plan  of  London  General  Omnibus  Company's  Garage. 
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garage  so  as  to  be 
able  to  be  driven 
straight  out  each 
morning,  and  the  use 
of  whitewashed 
stones  is  to  enable 
the  drivers  to  keep  in 
the  correct  track 
without  being  put  to 
great  trouble  and 
without  inadvertently 
colliding  with  an- 
other omnibus. 

By  the  side  of  the 
main  garage  is  the 
superintendent's  office, 
and  alongside  is  the 
store  for  spare  parts 
and  tools  and  the 
workshop.       Tires, 

^  ^  ^  .^  wheels,  lubricating 

Interior  of  London  General  Omnibus  Company  s  Garage.    .,     ^_^  ^      ,^     ^^^ 

oil,    grease,    etc.,    are 

also  kept  in  the  store,  which  is  in  charge  of 
a  man  who  is  responsible  for  the  valuable 
goods  therein,  the  spares  held  in  stock  alone 
being  valued  at  $6,000.  In  the  workshop 
are  a  large  screw  cutting  lathe,  a  milling  and 
shaping  machine  and  a  vertical  drill,  with  a 
full  equipment  of  smaller  tools  for  exe- 
cuting the  largest  repairs.  The  tools  are 
driven  by  a  6  horse  power  electric  motor. 

The  garage  stafiF  comprises  a  foreman, 
one  turner,  three  fitters,  storekeeper  and 
clerk  for  day  duty,  and  all  night  there  are 
a  foreman  and  two  or  three  repair  hands. 
These  men  have  only  to  deal  with  the  me- 
chanical parts  of  the  vehicles,  a  separate 
staff  of  cleaners  being  employed  to  wash 
down  and  keep  clean  the  exterior  and  in- 
terior of  all  the  vehicles.  The  company 
owning  this  garage  has  a  large  r.umber  of 
depots  in  every  part  of  London  for  hous- 
ing the  700  odd  pair  horsed  omnibuses  it 
owns,  together  with  the  8,000  horses  to 
run  them;  as  new  motor  omnibuses  are 
purchased  the  depots  will  be  gradually  con- 
verted for  the  more  up  to  date  traffic. 

The  garage  just  described  is  exceptional 
because   of   the   conveniences   it   possesses, 
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have  power  to  visit  every  corner  of  any 
place  where  gasoline  is  stored,  without  pre- 
vious warning,  at  any  time  during  business 
hours.  The  inspectors  are  usually  well  edu- 
cated men  who  are  paid  a  sufficiently  good 
salary  to  place  them  above  the  temptation 
of  bribery,  with  the  result  that  London  may 
be  considered  better  protected  from  gaso- 
line fire  dangers  than  any  other  city  in  the 
world.  As  proving  the  efficacy  of  the  elab- 
orate precautions,  only  roughly  indicated 
above,  a  particular  instance  may  be  cited. 
The  premises  of  the  Ariel  Motor  Company 
in  Long  Acre,  London,  were  entirely  de- 
stro>-ed  by  fire  in  the  middle  of  1905,  the 
cause  of  the  fire  being  attributed  to  a 
lighted  match  thrown  carelssly  among  a 
heap  of  oily  waste.  An  underground  stor- 
age for  gasoline  was  used  in  the  basement 
(into  which  the  whole  building  had  prac- 
tically collapsed) ;  when  the  site  was 
cleared  for  rebuilding  a  month  later  the 
store  was  found  to  be -quite  intact,  and  the 
few  cans  of  gasoline  therein  still  held  the 
full  2  gallons  each. 

GARAGES   for   PUBLIC    SERVICE  VEHICLES. 

The  tremendous  expansion  in  the  use  of 
motor  omnibuses  in  London  has  compelled 
the  different  companies  to  erect  special 
buildings,  and  the  one  belonging  to  the 
London  General  Omnibus  Company  was 
only  completed  in  September  last,  and  is 
situated  in  one  of  the  northwestern  suburbs 
of  the  city.  Fig.  3  is  a  plan  of  the  building 
and  Fig.  4  gives  a  view  of  part  of  the  in- 
terior. The  frontage  is  75  feet  and  the 
main  building  is  50' feet  wide,  with  a  length 
inside  of  no  feet,  accommodating  twenty- 
four  double  decked  vehicles.  The  roof  is 
supported  on  three  heavy  steel  girders, 
carried  from  wall  to  wall  and  resting  on 
steel  box  columns;  half  the  roof  is  glazed 
and  half  slated,  and  there  are  a  Inrge  num- 
ber of  windows  in  every  side  wall,  giving 
ample  light  in  the  daytime.  Eight  long 
lines  of  smooth  stone  are  laid  down  for 
the  wheel  tracks,  and  these  stones  are 
whitewashed  every  day,  the  space  between 
the  stones  being  paved  with  blue  bricks. 
The   vehicles   are   usually  backed    into   the 


both  in  respect  to  access  from  a  wide  thor- 
oughfare to  an  interior  quite  free  from 
columns  or  projections,  and  the  amount  of 
head  room  for  space  to  the  roof.  The  next 
plan  is  that  of  a  converted  horse  stable 
and  coach  house  used  by  a  provincial  om- 
nibus company  at  Torquay.  This  building 
houses  eight  single  deck  omnibuses,  and 
the  arrangements  for  storing  are  well 
served  in  the  building.  Fig.  5  sufficiently 
explains  the  details,  but  there  is  one  fea- 
ture which  needs  special  mention.  That 
part  of  the  building  nearest  the  top  in  the 
plan  is  partitioned  off  from  the  rest  by 
corrugated  iron,  and  is  used  only  for  re- 
pairs; an  exceptionally  long  pit  extends 
for  nearly  the  full  length,  it  being  47  feet 
long,  3  feet  9  inches  side  to  side,  and  with 
a  depth  of  4  feet  10  inches.  The  top  of 
the  pit  is  edged  round  with  strips  of  iron, 
raised  a  few  inches  from  the  floor,  the 
front  end  of  the  strips  meeting  together 
so  that  the  wheels  are  automatically  guided 
into  position  to  bring  the  chassis  central 
over  the  pit.  This  is  a  particularly  glaring 
example  of  how  not  to  do  it,  because  the 
pit  is  too  deep  by  some  10  to  12  inches; 
moreover,  if  an  omnibus  is  at  the  far  end 
from  the  door,  and  there  are  others  in 
front  of  it  over  the  pit,  the  latter  must  be 
taken  right  out  into  the  street  before  the 
first  one  can  be  moved.  The  arrangement 
of  the  pits  in  separate  tracks,  as  in  Fig.  3, 
is  far  more  convenient  and  involves  no  dis- 
turbance of  the  other  vehicles, 

A  makeshift  form  of  garage  is  that  used 
by  another  provincial  company  at  Bath, 
this  being  erected  in  what  were  originally 
vegetable  growing  grounds  attached  to  a 
large  house  in  the  centre  of  the  town. 
This  building  is  constructed  of  corrugated 
iron  attached  to  a  skeleton  iron  framing. 
The  plan  is  shown  in  Fig.  6,  exterior  view 
in  Fig.  7,  and  interior  in  Fig.  8.  The  exi- 
gencies of  the  long,  narrow  building  com- 
pelled the  planning  of  a  pit  much  on  the 
lines  of  that  at  Torquay,  as  shown  in  Fig. 
8.  The  plan  shows  that  there  is  plenty 
of  room  for  future  extensions,  and  when 


Fig.  5.— Plan  of  Torquay  Bus  Garage. 
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Fig.  6. — Plan  of  Bath  Omnibus  Company's  Garage. 


these  are  made  the  pit  will  doubtless  be 
altered.  The  interior  is  heated  by  hot 
water  pipes  connected  to  a  heater  outside 
the  building,  so  as  to  obviate  any  mishaps 
from  burst  water  jackets  or  radiators  in 
cold  weather.  The  building  is  lighted  at 
night  by  incandescent  lamps,  as  are  the 
store,  office  and  a  converted  stable  seen 
in  the  right  hand  corner.  The  gasoline 
store  holds  1,000  gallons,  and  to  prevent 
any  possible  risk  of  fire  is  not  artifically 
lighted ;  if  access  is  wanted  at  night-time,  a 
Davy  miner's  safety  lamp  has  to  be  used. 
In  Fig.  8  examination  will  show  small  iron 
girders  crossing  the  pit  at  regular  distances, 
these  being  placed  in  this  position  for  jack- 
ing up  wheels  or  holding  up  any  part  of 
the  chassis  when  a  vehicle  is  under  repair. 
They  have  been  found  extremely  conven- 
ient, and  form  a  feature  that  is  worth  copy- 
ing. 

A  plan  is  given  in  Fig.  9  of  a  garage  be- 
longing to  another  London  omnibus  com- 
pany, and  this  is  interesting  because  the 
place  was  originally  given  up  entirely  to 
horses,  but  these  were  cleared  out  some 
nine  nionths  ago.  The  place  is  177  feet 
long,  and  varies  in  width  from  27  feet  6 
inches  at  the  entrance  to  80  feet  at  the 
rear.  The  company  who  own  this  gar- 
age possess  6,500  horses,  and  in  addition  to 
some  200  omnibuses  a  multitude  of  all  sorts 
of  horsed  vehicles  which  are  hired  out. 
Thomas  Tilling,  Limited,  the  company  re- 
ferred to,  were  the  first  bus  firm  to  appre- 
ciate the  money  earning  power  of  passen- 
ger motor  vehicles,  and  the  garage  in  Fig. 
8  is  perhaps  only  a  stepping  stone  to  much 
larger  things.  Thirty-five  double  decked 
omnibuses  can  be  stored  here,  and  as  it 
fronts  on  two  streets  there  are  good  facili- 
ties for  moving  the  vehicles  in  and  out 
without  disturbing  others  already  in  po- 
sition. The  smaller  places  on  the  plan 
were  there  before  the  alterations  were  ef- 
fected, and  they  have  worked  in  exceedingly 
well  for  the  general  scheme.  At  the  top 
of  the  plan  will  be  observed  the  gasoline 
store,  which  is  sunk  below  the  floor  level ; 
next  to  it  is  the  lamp  room,  an  important 
feature  of  the  business,  as  all  the  vehicles 
which  run  in  public  service  are  lighted  at 
night  by  compressed  acetylene  gas.  Steel 
cylinders  are  carried  below  each  vehicle  to 
supply  several  burners,  and  these  cylinders 


are  changed  and  recharged  every  three 
days.  In  the  store  the  usual  assortment 
of  spare  parts,  tires,  etc.,  is  carried.  The 
space  marked  "drawing  office"  on  the  plan 
is  not  usually  found  in  similar  garages, 
but  the  reason  for  installing  it  is  that  all 
repairs,  big  or  small,  are  executed  on  the 
premises  to  proper  specifications,  and  not 
by  rule  of  thumb,  and  the  cost  of  keeping 
a  draughtsman  has  been  more  than  repaid 
in  the  saving  of  time,  when -the  mechanics 
can  get  out  the  jobs  just  as  if  they  were 
machining  parts  in  a  regular  factory. 

In  the  smithy  is  installed  a  60  ton  hy- 
draulic press  for  fixing  and  removing  the 
solid  rubber  tires  from  the  wheels,  the 
pumps  for  operating  being  driven  by  an 
electric  motor.  This  press  has  been  of 
much  use,  in  addition  to  its  ordinary  work, 
in  taking  off  the  metal  collars  around  the 
fronts  of  the  wheel  hubs,  wheels  off  shafts, 
etc.  In  the  smithy  are  forges,  anvils  and 
all  the  requisites  for  general  ironsmith's 
jobs;  a  gas  oven  for  annealing  and  case 
hardening  completes  the  plant  here.  A 
large  stock  of  spare  road  wheels  is  al- 
ways kept  ready  in  case  of  a  breakdown. 


these  wheels  being  stacked  each  in  a  >q>- 
arate  rack  along  one  side  of  the  smith)-. 
Part  of  the  centre  of  the  garage  is  occu- 
pied by  the  clerks'  office,  superintending 
engineer's  office  and  three  more  stores  for 
small  parts  which  have  been  made  on  the 
premises,  and  for  such  things  as  lamps, 
cushions,  rugs  and  the  hundred  and  one 
things  which  must  be  purchased  outside. 

The  machine  shop  is  exceptional,  meas- 
uring 27  feet  wide  by  60  feet  in  length, 
and  has  a  really  fine  plant  ot  machine 
tools,  which  are  being  added  to  as  occa*i«^ 
demands.  Two  other  garages  of  misdi  larg- 
er capacity  are  being  erected  by  Tillings  in 
the  immediate  neighborhood  of  the  one 
described,  and  it  is  intended  to  deal  with  re- 
pairs and  replacements  for  100  omnibuses 
in  this  machine  shop.  Without  attempting 
to  catalogue  all  the  fixed  tools,  some  of 
them  may  be  noticed  as  showing  that  the 
business  has  been  undertaken  in  a  thor- 
oughly practical  manner.  There  are  sev- 
eral lathes,  including  a  10  inch  Lang,  a  6 
inch  Lang  and  an  8J^  inch  Bradford;  there 
is  a  Cincinnati  universal  cutter  grinder,  a 
No.  3  Cincinnati  double  universal  milling 
machine  for  gear  wheels,  pinions,  etc.;  a 
26  inch  upright  Barnes  drill,  a  Hills  t^'ist 
drill  grinder,  a  Star  power  hack  saw.  and 
a  splendid  Sigoumey  sensitive  drill,  eraer> 
grinders  and  a  brazing  hearth.  The  tooU 
are  all  electrically  driven,  and  the  manner 
in  which  they  have  been  put  down  reflects 
credit  upon  the  engineer. 

The  small  store  next  to  the  machine  shop 
is  used  for  all  the  expensive  small  tools, 
twist  drills,  milling  cutters,  jigs,  etc.,  and 
to  provide  that  they  are  not  lost  each  man 
in  the  tool  shop  has  a  number  of  bras> 
checks  stamped  with  his  name.  Say,  Jones 
wants  a  reamer;  he  applies  to  the  store- 
keeper, the  tool  is  issued,  and  in  its  place 
the  brass  check  is  put.     The    storekeeper. 
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Fig.  8. — Interior  of  Bath  Omnibus  Company's  Garage. 


each  evening  after  the  men  have  returned 
the  tools  and  left  the  building,  is  thus  en- 
abled by  a  glance  at  every  shelf  or  rack 
to  see  if  any  are  missing.  There  is  an 
upper  floor  over  part  of  the  machine  shop 
used  for  light  metal  work,  such  as  the  re- 
pair of  radiators,  lamps,  bonnets  and  body 
work,  much  of  the  latter  being  metal. 
When  it  is  remembered  that  this  expensive 
tool  equipment  is  only  used  for  the  ve- 
hicles owned  and  used  by  the  firm,  and 
that  no  outside  work  is  undertaken  under 
any  circumstances,  it  can  be  appreciated 
that  running  public  service  omnibuses  needs 
a  considerable  amount  of  organization. 

Another  coimtry  garage  at  Worthing  is 
worth  description,  because  the  arrange- 
ments vary  so  considerably  from  those  usu- 
ally found  in  places  designed  for  the  same 
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Fig.  9. — Plan  of  Tilling's  Omnibus   Garage. 


object.  Fig.  10  is  a 
plan  which  shows  that 
of  the  total  length 
from  back  to  front  of 
85  feet  6  inches,  64 
feet  is  devoted  to  the 
actual  storage  of  the 
vehicles ;  the  square 
portion  on  the  right 
is  reserved  for  future 
extension,  the  left 
hand  portion  being 
divided  into  two  long 
bays  divided  by  a  cen- 
tral raised  path;  the 
whole  space  is  paved 
with  blue  bricks,  and 
the  long  raised  path 
is  most  convenient  to 
enable  the  workmen 
to  carry  out  their  du- 
ties on  a  dry  space 
when  the  radiators 
are  being  emptied  or 
the  omnibuses  washed 
down.  While  con- 
venient in  some  re- 
spects, such  long 
gangways,  which  are 
in  the  nature  of  rail- 
way tracks,  necessi- 
tate cons  ide  rable 
movement  of  the  ve- 
hicles, if  one  has  to  be 
moved  in  the  morning 
out  of  its  due  order. 
One  of  the  latest  of  the  many  omnibus 
companies  formed  to  work  motor  vehicles 
for  passenger  traffic  is  the  London  Power 
Omnibus  Company,  Limited,  with  an  au- 
thorized capital  of  $1,000,000.  This  com- 
pany has  just  completed  the  most  extensive 
omnibus  garage  yet  erected  in  Great  Brit- 
ain,  accommodation  being  provided  for  200 
vehicles.  A  plan  is  given  in  Fig.  11.  The 
main  buildings  and  the  cleaning  yard  oc- 
cupy a  space  of  460  feet  in  length  by  90 
feet  wide,  and  there  is  a  right  angled  ex- 
tension at  the  end  which  makes  the  width 
at  that  spot  240  feet.  The  principal  fea- 
ture is  the  huge  running  shed,  which 
measures  250x90  feet,  and  will  hold  100 
double  decked  omnibuses,  the  floor  being 
entirely  clear  of  columns  or  obstructions 
of  any  kind,  the  roof  being  a  single  gable 
span  carried  from 
side  to  side  on  steel 
lattice  girders.  One 
end  is  closed  by  a 
brick  wall,  but  the 
other  is  practically  all 
doors,  to  enable  the 
vehicles  to  be  easily 
run  in  and  out. 
There  are  also  four 
large  doors  in  the  side 
of  the  building.  Spe- 
cial attention  has  been 
given  to  the  heating 
and  ventilating  of  the 
huge  garage,  the  lat- 
ter a  feature  of  par- 


ticular importance  when  it  is  remembered 
that  very  often  a  large  number  of  the  en- 
gines will  be  started  up  for  testing  purposes 
in  the  morning  prior  to  the  commencement 
of  the  day's  business.  Were  the  exhaust 
gases  not  drawn  off  from  the  interior  of 
the  building  by  some  mechanical  means, 
there  might  be  a  possibility  of  asphyxiating 
the  workmen. 

For  the  ventilation  and  heating  a  large 
boiler  house  has  been  installed  in  the  base- 
ment containing  an  American  "Ideal" 
boiler,  which  has  an  automatic  arrangement 
to  close  the  damper  as  soon  as  the  steam 
pressure  approaches  10  pounds,  at  which  the 
safety  valves  are  set.  Along  the  roof  is  car- 
ried a  huge  ventilating  and  heating  pipe 
with  branches  to  the  sides,  each  branch 
having  a  valve  to  separately  close  it;  on  the 
floor  a  large  ventilating  fan,  driven  by  a 
6  horse  power  electric  motor,  drives  air 
into  the  mouth  of  the  ventilating  pipe;  the 
air  is  drawn  over  a  number  of  steam  pipes 
in  direct  communication  with  the  boiler  be- 
low, any  one  of  the  steam  pipes  being  cap- 
able of  having  its  suppily  cut  off  so  that 
the  temperature  can  be  regulated.  The 
steam  will  only  be  needed  in  winter,  and 
in  summer  the  continuous  supply  of  cool 
air  will  be  an  undoubted  advantage;  open- 
ings are  provided  at  frequent  intervals  for 
various  upcast  shafts  to  be  led  thereto 
which  will  serve  to  draw  off  any  exhaust 
gases  from  the  interior  of  the  shed.  The 
floor  is  constructed  of  granolithic  pave- 
ment, with  small  channels  dividing  it  into 
one  foot  squares,  which  are  all  led  into  a 
number  of  drainage  sumps. 

At  night  time  twenty-six  large  arc  lamps 
light  the  interior,  around  the  walls  are  a 
large  number  of  plug  sockets  for  electric 
handlamps,  and  similar  sockets  are  fitted  on 
the  tie  beam  of  every  roof  truss  to  enable 
the    special    staff    of    night    workmen    to 
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Fig.    10.— Plan    of    Worthing    Omnibus 
Garage. 
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clean  and  examine  the  upper  part  of  the 
vehicles  in  comfort.  The  repair  shop  is 
at  one  end  of  the  space  occupied  and  is 
divided  from  the  garage  proper  by  a  clean- 
ing yard  144  feet  long.  The  repair  shop 
measures  60  feet  by  90  feet,  has  six  large 
pits  and  is  partitioned  off  at  one  end  for 
the  machine  shop.  Round  the  side  of  the 
cleaning  yard  are  the  administration  build- 
ings, stores,  caretakers'  houses  and  accumu- 
lator house;  the  latter  is  90  feet  long  by 
77  feet  wide,  and  is  fitted  up  with  a  large 
number  of  charging  boards  and  resistances 


a  hand  air  pump,  which  delivers  compressed 
air  into. one  or  other  of  the  underground 
tanks  and  forces  the  petrol  up  into  the 
measuring  tank;  it  then  flows  by  gravity 
to  an  underground  main  having  twelve 
pavement  box  connections,  to  which  flexible 
lengths  of  metallic  tubing  can  be  screwed 
on  to  direct  the  petrol  into  the  tanks  of 
twelve  omnibuses  at  a  time.  One  side  of 
the  petrol  yard  is  given  up  to  a  large  mess- 
room  for  the  drivers,  together  with  ample 
lavatory  accommodation.  It  is  essential  to 
keep  this  yard  quite  clear,   and  yet   it   is 
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Fig.  II. — Plan  of  Garage  of  London   Power  Omnibus  Company,  Ltd. 


for  charging  the  ignition  and  lighting  ac- 
cumulators, the  current  for  this  purpose 
being  supplied  by  an  outside  company  at 
a  low  power  rate,  which  works  out  about 
8  to  9  cents  per  kilowatt  hour.  In  the 
cleaning  yard,  which  is  paved  with  the 
same  material  as  the  garage,  a  number  of 
standpipes  are  placed  round  the  sides  with 
means  for  attaching  hose  pipes,  so  that  a 
vehicle  in  any  part  of  the  yard  can  be 
quickly  washed  down. 

To  deal  with  the  tremendous  quantity  of 
gasoline  which  will  eventually  be  needed 
when  all  the  omnibuses  ordered  get  to 
work,  a  special  gasoline  filling  yard  forms 
part  of  the  design,  this  being  found  in  the 
right  angled  extension  before  mentioned. 
The  company  holds  a  license  to  store  4,000 
gallons,  and  by  the  end  of  1906  at  least 
half  this  quantity  will  be  consumed  every 
day.  Two  large  underground  tanks,  each 
with  a  capacity  of  2,000  gallons,  have  been 
installed,  and  are  filled  from  tank  wagons 
daily;  in  one  corner  of  the  yard  is  a  cir- 
cular measuring  tank,  and  by  the  side  of  it 


necessary  that  the  centre,  as  well  as  the 
sides,  shall  be  brilliantly  illuminated  at 
night.  To  get  over  this  difficulty  tall  steel 
standards  have  been  erected  at  the  sides, 
between  which  are  stretched  steel  cables  to 
support  a  number  of  arc  lamps,  which  can 
be  moved  along  the  supporting  cables  to 
any  desired  position  by  means  of  wheel 
pulleys  for  each  lamp. 

As  in  all  other  public  service  garages, 
nearly  all  the  work  in  respect  to  cleaning, 
overhauling,  adjustment  and  small  repairs 
has  to  be  effected  between  the  time  when 
the  vehicles  cease  running,  at  about  i  to  2 
a.  m.,  and  the  commencement  of  each  day's 
running,  at  about  7  a.  m.,  and  consequent- 
ly quite  an  extensive  night  gang  of  me- 
chanics and  cleaners  have  to  be  employed; 
in  fact,  nearly  double  the  staff  that  would 
be  needed  if  the  work  were  carried  out  in 
normal  working  hours.  The  drivers  are 
quite  a  distinct  class,  who  have  only  to 
drive,  all  adjustments  and  roadside  trou- 
bles being  attended  to  by  a  special  staff  of 
traveling  mechanics,  who  are  constantly  on 


the  move  in  a  special  breakdown  vehicle 
over  the  routes  which  the  omnibuses  cover. 

TYPICAL  PUBLIC  GARAGE. 

One  of  the  finest  garages  in  Great  Britian 
for  privately  owned  cars  is  illustrated  by 
the  interior  view  shown  in  Fig.  12,  and  i- 
owned  by  the  Bridgwater  Motor  Company, 
Limited,  in  a  comparatively  small  town  in 
the  west  of  England.  The  length  is  over 
300  feet,  and  the  widest  portion  at  present 
covered  by  buildings  is  72  feet.  Facing  the 
street  there  is  a  very  fine  showroom  for 
new  cars  measuring  48x16  feet;  adjoining 
this  is  a  handsomely  furnished  waiting 
room  for  ladies  with  special  lavatory  ac- 
commodation ;  next  the  waiting  room  comes 
the  manager's  office,  which  appears  to  the 
immediate  left  of  the  photograph,  and  this 
projects  slightly  into  the  main  garage  to 
enable  a  full  view  of  everything  to  be  ob- 
tained. Next  to  the  manager  is  the  type- 
writer, and  then  a  large  office  for  the 
clerks.  Just  here  is  a  separate  passageway 
giving  access  to  the  lavatory  for  men.  The 
garage   proper   is   practically    square    from 


Plan  of  the  Garage  of  the  Bridgwater  Motor  Company,  Ltd. 
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end  to  end;  the  workshops  and  pits  are  at 
the  end  farthest  from  the  street,  and  are 
divided  from  the  main  building  by  screens 
extending  from  side  to  side  and  having 
glazed  sliding  doors;  all  the  car  washing 
is  done  in  a  separate  building  to  which  ac- 
cess is  gained  through  a  pair  of  sliding 
doors  dose  to  the  workshop.  The  whole  of 
the  building  is  heated  by  hot  water  pipes, 
the  water  being  heated  in  boilers  contained 
in  a  small  building  by  the  side  of  the  main 
garage.  Cars  for  repair  can  be  taken 
straight  into  or  out  of  a  side  street  directly 
to  the  workshop  across  a  long  driveway, 
which  will  eventually  be  built  upon.  A 
large  amotmt  of  space  is  available  for  later 
extension  of  the  garage,  and  business  al- 
ready calls  for  the  getting  out  of  new  plans. 
This  building  is  a  good  specimen  of  what 
an  up  to  date  garage  should  be,  being  light 
and  airy,  having  a  fireproof  floor,  and  every- 
thing being  on  one  level. 

In  this  description  of  English  garages  no 
attempt  has  been  made  to  describe  special 
appliances  or  methods,  for  the  simple  rea- 
son that  they  do  not  exist;  except,  maybe, 
the  special  gasoline  storage  tanks,  every- 
thing else  has  been  but  an  adaptation  of 
methods  and  means  which  have  been  used 
for  horsed  vehicles.  The  future  may  per- 
haps develop  better  processes  for  dealing 
with  mechanically  moved  vehicles,  and  al- 
though it  may  be  thought  that  no  advantage 
is  taken  by  British  garage  owners  of  recent 
inventions,  it  must  not  be  forgotten  that  the 
majority  have  only  been  evolved  from  es- 
tabHshments  which  have  hitherto  dealt  only 
with  horsed  traffic  In  one  respect  only  can 
British  garages  be  said  to  be  really  in  ad- 
vance of  those  elsewhere,  and  that  is  as  to 
precautions  against  fire,  as  pointed  out  in 
an  earlier  part  of  this  article. 


A  Modem  Italian  Oarage. 

An  impressive  garage  building,  which 
will  be  fitted  out  with  all  modem  con- 
veniences, is  at  present  being  erected  in 
Turin,  Italy,  by  L.  Storero.  It  is  located 
on  the  Corso  Massimo  d'Azeglio,  is  two 
stories  high  and. has  storage  capacity  for 
100  cars.  A  large  room  in  the  front  por- 
tion of  the  building  is  used  as  show  room, 
as  Sig.  Storero  also  conducts  an  agency 
business.  The  leading  make  represented  is 
the  Fiat,  made  at  Turin,  and  a  large  stock 
of  repair  parts  for  these  cars  is  constantly 
kept  on  hand.  The  general  office  is  on 
the  second  floor,  which  is  reached  by  means 
of  an  electric  elevator.  Next  to  this  office 
there  is  a  waiting  room  for  patrons,  very 
comfortably  furnished  and  with  large  win- 
dows facing  the  St.  Valentine  Park.  On 
this  floor  there  is  also  a  bath  room. 

The  garage  is  lighted  electrically  and 
heated  on  what  is  referred  to  as  the 
thermo-siphon  system,  by  hot  water.  The 
shop  equipment  includes  a  forge  with 
blower  driven  by  an  electric  motor.  A 
large  company,  known  as  the  Unione  dei 
Garages  has  recently  been  formed  in  Italy 
to  erect  garages  of  this  type  in  all  the  other 
principal  cities  of  the  country. 


Problems  of  a  Public  Oarage. 

By  J.  S.  V.  BiCKFORD. 

I  have  recently  had  the  job  of  organizing 
and  laying  out  a  small  public  garage  to 
which  I  have  devoted  a  considerable  amotmt 
of  thought,  so  that  a  few  details  may  be  of 
interest. 

The  root  idea  has  been  to  supply  cars  and 
keep  them  in  order  for  their  buyers. 

From  conversation  with  medical  men  and 
others  I  found  that  there  was  a  good  bit  of 
reluctance  on  their  part  to  buy  a  car,  be- 
cause of  the  difficulty  in  keeping  it  in  order 
on  the  one  hand  or  the  expense  of  a  skilled 
man  on  the  other,  and  it  struck  me  that  if 
one  could  only  arrange  some  efficient  way 
of  keeping  cars  in  good  rtmning  order  one 
ought  to  be  able  to  do  a  good  business  in 
the  supply  line,  and  at  the  same  time  make 
quite  a  little  income  from  the  supervision. 

What  is  necessary  to  keep  a  car  in  good 
running  order  is  that  it  shall  be  gone  over 
at  regular  intervals,  and  such  points  as  ter- 
minals, batteries,  etc.,  be  examined.  Now 
if  one  has  a  really  reliable  man  to  do  this 
work  this  is  easy  enough,  but  even  then  he 
will  forget  a  point  now  and  then;  but  in  a 
public  garage  it  is  by  no  means  easy  always 
to  get  a  good  man,  and  I  wished  to  devise 
some  scheme  whereby  a  man  of  moderate 
ability  might  do  the  work,  and  which  would 
lend  itself  to  some  system  whereby  the 
man's  work  might  be  checked. 

To  meet  this  case  I  got  out  a  printed  list 
of  the  parts  of  a  car  requiring  frequent 
attention.  Anyone  who  has  not  done  this 
would  be  quite  surprised  to  what  a  length 
it  would  nm.  The  list  comprised  only  such 
parts  as  might  be  expected  to  require  atten- 
tion once  a  fortnight,  and  yet  ran  to  close 
on  150  points.  The  method  I  employed 
was  to  take  first  the  electric  system  and 
follow  the  low  tension  current  round,  not- 
ing down  each  binding  screw  separately. 
Then  came  the  high  tension  system  in  the 
same  way.  I  then  followed  the  flow  of 
gas  through  the  engine  mentally  and  noted 
every  point  requiring,  attention,  such  as  the 
float,  petrol  jet,  valves  (whether  leaking  or 
not),  exhaust  joints  leaking,  etc.  By  this 
means  I  believe  that  I  have  obtained  a  fair- 
ly complete  list.  This  list  is  then  printed  in 
four  columns  on  foolscap  paper,  with  a 
column  opposite  for  pencil  "ticks."  These 
forms  are  bound  into  books  and  perfo- 
rated, each  two  being  numbered  alike.  This 
book  the  inspector  takes  with  him,  and  a 
sheet  of  carbon  paper  and  a  pencil.  As  he 
examines  a  point  it  is  ticked  off  if  found 
right,  if  not  a  cross  is  marked  against  it, 
and  when  it  is  put  right  this  cross  is  sur- 
rounded with  a  circle.  Anything  likely  to 
require  attention  shortly  is  noted  down 
separately  for  future  attention.  One  copy 
of  this  list  is  left  with  the  owner  and  one 
we  file  in  the  office. 

The  one  great  advantage  which  the  sys- 
tem presents  is  that  the  man's  work  can  be 
checked  either  by  myself  or  by  the  owner 
of  the  car.  We  recommend  our  customers 
to  put  parts  out  of  adjustment  themselves. 


Thus  they  may  screw  down  a  lubricator  so 
that  it  will  not  work,  loosen  a  wire!  some- 
where out  of  sight  or  load  up  the  float  with 
a  lead  washer,  so  as  to  make  the  petrol  jet 
flood,  and  then  sit  in  the  background  and 
see  if  the  man  finds  it.  If  he  does  not 
they  can  either  "pull  his  leg"  or  complain. 
Probably  the  former  method  will  be  the 
more  effective.  A  skilled  man  who  has  been 
hired  by  an  amateur  for  whom  he  has  an 
overwhelming  contempt  has  his  conceit 
much  shaken,  and  will  take  great  care  not 
to  be  done  a  second  time.  If  the  owner 
prefers  we  come  arotmd  ourselves  before 
the  examination  and  disarrange  matters  to 
our  satisfaction,  and  examine  the  sheet 
afterward  to  see  the  result. 

This  system  has  so  far,  in  about  three 
months,  led  to  four  medical  men  buying 
cars  for  us  to  keep  in  order  for  them,  and 
so  faf,  though  the  aggregate  mileage  of  cars 
has  nm  close  on  2,000  miles,  there  have 
been  no  road  failures  except  one  choked 
petrol  jet,  and  I  believe  that  every  one  is 
satisfied.  The  cost  is  small,  as  the  time 
spent  on  the  examination  is  not  usually 
more  than  two  hours,  for  which  we  charge 
$1. 

One  of  the  difficulties  which  a  public 
garage  has  to  face  is  the  great  irregularity 
of  the  work.  One  day  three  breakdowns 
and  an  overhaul  will  turn  up,  every  one, 
of  course,  wanting  his  car  rebuilt  and  a 
new  engine  made  very  likely  while  he  has 
his  lunch,  and  then  for  a  month  not  a  soul 
will  appear  at  the  place.  To  cope  with  this 
sort  of  work  at  rates  which  are  remuner- 
ative to  the  garage,  and  not  ruinous  to  the 
owner,  is  very  difficult,  and  there  are  only 
two  ways  of  which  I  know  which  meet  the 
trouble.  Either  you  must  buy  second  hand 
cars  of  good  make  in  very  bad  order,  which 
you  can  trust  will  usually  only  require  a 
thorough  overhaul  to  make  them  readily 
salable,  and  put  your  men  to  ovedhauling 
the  stock  cars  when  work  is  slack,  or  you 
must  on  the  other  hand  run  several  depots 
within  motor  cycling  or  train  distance  of 
one  another  connected  by  telephone.  There 
is  then  a  chance  that  when  work  is  slack 
at  one  place  it  will  be  brisk  at  another,  and 
men  can  be  taken  from  the  slack  place  to 
the  busy  one.  Of  these  two  the  first  is  the 
easier  to  carry  out,  for  second  hand  cars  of 
good  make  are  usually  obtainable,  whereas 
the  success  of  a  depot  depends  entirely  on 
the  man  in  charge,  and  men  with  abilities 
suitable  for  this  work  are  not  plentiful,  and 
managers  with  the  ability  to  select  them  are 
still  less  plentiful. 

If  a  good  business  can  be  done  in  buying 
and  selling  renovated  second  hand  cars  a 
very  good  repair  shop  is  the  result,  as  a 
large  number  of  good  men  can  be  employed 
and  turned  on  to  an  emergency  job  at  a 
minute's  notice,  while  they  can  be  easily 
kept  employed  when  times  are  slack. 

One  of  the  first  things  to  which  my  at- 
tention was  drawn  when  I  started  in  this 
business  was  the  paramount  necessity  for 
some  thorough  scheme  for  the  charging  np 
of  materials,  and,  to  a  less  extent,  labor. 
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The  time  is  much  easier  to  account  for  than 
the  materials,  as  each  man  has  to  turn  in 
a  record  of  the  time  for  which  he  is  paid; 
however,  if  slackness  is  permitted  there  is 
always  the  chance  that  time  will  be  charged 
by  the  workman  to  the  wrong  job,  which 
will  be  sure  to  lead  to  trouble  with  the 
customers  sooner  or  later. 

The  material  question  is  much  more  se- 
rious, and  my  experience  in  the  first  month 
set  me  wondering  what  percentage  of  the 
goods  of  the  average  store  goes  out  not 
charged   at   all;    I   am   very   sure   it   is   a 
heavy  tax  on  the  profits.     We  first  tried 
keeping  a  book  in  the  shops  in  which  each 
man  entered  up  any  goods  served  out  by 
him,  and  a  set  of  slips  were  kept  in  the 
store  in  which  'he  was  supposed  to  enter 
the   goods   when   he   took   them   from   the 
store,  the  idea  being  that  when  business  ex- 
tended  sufficiently   to   make   it   possible   a 
storekeeper  would  be  employed  to  serve  out 
goods,  and  would  enter  these  slips  himself. 
The  first  month  or  less  showed  that  this 
was  no  good,  my  own  memory  proving  to 
me  that  about  $20  worth  of  goods  had  not 
been  entered  at  all.     I  then  went  into  the 
town  and  bought  a  dozen  penny  reporters* 
notebooks  and  served  out  one  to  each  man, 
with  instructions  to  carry  it  in  his  pocket 
at  all  times,  no  matter  how  dirty  it  got 
This  was  much  better,  and  when  I  had  my 
men  adopt  the  rule  of  always  carrying  the 
slips  about,  and  had  worried  them  into  en- 
tering things  up  when  they  were  supplied  I 
could  detect  very  few  omissions,  and,  as  a 
rule,  even  these  appeared  on  the  store  slips 
all  right.    To  insure  their  entering  things  I 
used  to  watch  something  being  served  out 
from  a  distance,  and  then  follow  the  man 
who  had  served  it  out  about  the  place  for 
a  few  minutes,  and  if  he  did  not  enter  it 
ask  if  it  had  been  done.    Doing  this  two  or 
three  times  was  enough,  and  things  now  ap- 
pear    to    be    charged    fairly    consistently. 
Compare  this  method  with  that  you  will  see 
in  use  in  many  small  shops.     A  customer 
calls  for  something  and  is  served  with  it 
The  man  who  serves  him  mentions  the  fact 
to  the  party  who  is  to  enter  it  in  the  daybook. 
He   is   perhaps   serving   another   customer, 
and  calls  out  "all  right"  and  goes  on  with 
his  serving.    Now  from  our  general  knowl- 
edge of  human  nature  and  memory  it  is  not 
difficult  to  deduce  that  some  of  these  goods 
will  be  forgotten.    Of  course  I  know  that 
this  sort  of  thing  is  not  the  invariable  rule, 
but  I  believe  that  an  examination  into  a 
large  number  of  businesses  which  do  not 
pay  would   show  a  great  leakage  of  this 
nature. 

At  this  point  in  our  organization  we  en- 
countered another  snag.  Each  man  entered 
goods  he  supplied  and  the  customer's  name 
all  right,  and  went  on  with  the  slip  till  it 
was  full.  Now  it  was  found  that  to  enter 
the  slips  from  two  men  and  three  boys  took 
the  best  part  of  a  morning.  It  was  neces- 
sary to  take  item  by  item  and  turn  from 
book  to  book  and  account  to  account  to 
enter  them,  which  was  very  tedious.  If  one 
tried  to  pick  out  all  the  items  relating  to 


B's  accoimt  at  once  the  result  was  that 
some  things  were  not  charged,  the  line  on 
the  slip  on  which  they  appeared  being  over- 
looked, and  the  only  method  was  to  take 
and  enter  them  line  by  line. 

Perhaps  I  should  pause  here  to  say  that 
the  system  of  accounts  used  provides  no 
daybook.  A  sort  of  rough  ledger  is  kept 
for  the  time  and  materials  used  about  our 
own  shops  and  garage,  such,  for  instance, 
as  gasolihe  or  time  spent  on  the  shop  car, 
and  at  the  end  of  the  month  the  totals  of 
the  accounts  in  this  book  are  posted  into 
the  ledger.  No  book  of  original  entry  for 
customers  is  used,  but  the  invoices  are 
bound  into  books,  with  a  carbon  copy  coun- 
terfoil, and  at  the  end  of  the  month  the 
totals  of  these  invoices  are  posted  into  the 
ledger  direct  from  these  copies  (called 
charge  sheets). 

If  then  three  or  four  persons'  names  ap- 
peared on  one  workman's  slip  it  was  neces- 
sary to  turn  the  pages  of  the  invoice  book 
backward  and  forward  to  find  the  various 
accounts,  which  was  very  laborious.  I 
therefore  modified  the  instructions,  so  that 
each  account  would  appear  on  a  single  slip, 
which  materially  simplified  the  work  in  the 
office.  The  slips  come  in  the  last  thing  in 
the  evening,  and  are  dealt  with  the  first 
thing  in  the  morning.  They  are  first 
checked  over  to  see  that  the  time  recorded 
agrees  with  the  arrival  and  departure  times 
of  the  men,  and  that  the  items  charged 
agree  with  the  store  sheet. 

They  are  then  divided  into  piles,  one  pile 
for  each  account,  and  then  entered.  By  this 
means  each  account  has  only  to  be  turned 


garage  proper,  the  only  item  so  far  being 
a  cheap  wringer  for  drying  the  cbamois 
leathers  used  in  washing  automobiles.  This 
was  found  an  absolute  necessity,  as  m  a 
great  measure  the  washing  is  done  by  boys, 
and  they  have  not  the  strength  to  thorough- 
ly wring  out  a  leather.  What  is  more,  the 
wringer  does  not  do  as  much  harm  to  the 
leather  as  hand  wringing,  and  does  the 
work  much  better. 

We  find  that  if  there  is  a  reasonable 
amount  of  time  a  boy  can  wash  a  car  with 
instruction,  and  a  little  "hauling  over  the 


Charge  to  account  of 

Workman's  name Date . 

Labor  only. 


Hours. 


Job. 


Materials  only. 


Job. 


Oaantity. 


Always  carry  this  pad  with  you  while  at  work. 

Workman's  Slip. 

up  once,  and  all  the  previous  day's  items 
added  to  it  at  one  sitting. 

The  advantage  of  this  system  is  that  every 
customer's  account  is  always  up  to  the 
night  before  by  10  a.  m.  of  the  following 
day,  so  that  if  he  wishes  to  take  his  car  out 
and  leave  the  district  he  does  not  have  to 
wait  for  his  bill.  At  the  same  time  the 
bookkeeping  is  reduced  to  a  minimum.  The 
accompanying  cut  shows  the  time  and. ma- 
terial slip  now  used. 

Up  to  the  present  not  many  labor  saving 
appliances   have  been   introduced   into   the 


Fig.  I. 

coals"  for  scamped  work,  quite  as  well  as  a 
man,  but  to  clean  a  car  well  will  take  him 
all  day,  and  will  take  a  man  four  or  five 
hours  by  the  time  he  has  replenished  the 
tanks,  washed,  cleaned  the  engines  and  pol- 
ished the  metal  work,  and  if  there  is  much 
metal  he  will  have  difficulty  in  doing  it  in 
five  hours. 

It  has  often  struck  me  that  something  in 
the  nature  of  a  rotary  spoke  brush,  coupled 
up  to  its  own  hose,  would  be  a  great 
labor  saver  in  carriage  washing;  about 
three-quarters  of  the  time  necessary  for 
washing  goes  in  cleaning  wheels  and  under- 
body,  and  a  rotary  brush  would  do  a  lot 
to  save  this  work.  For  removing  the  grease 
which  is  usually  found  on  the  wheels  of  a 
chain  driven  car  we  use  copious  supplies  of 
soft  soap,  which  takes  it  off  and  docs  not 
seem  to  damage  the  paint  work  as  parafo 
oil  does. 

In  the  arrangement  of  the  flooring  of  our 
garage  we  have  adopted  a  plan  which,  as  far 
as  I  know,  is  new.  The  floor  is  of  con- 
crete. Now,  as  every  one  knows,  it  is  not 
good  for  rubber  tires  to  stand  in  a  puddle 
of  oil,  and  most  cars  leak  their  oil  about  in 
rather  an  unpleasant  way.  To  prevent  these 
leakings  getting  on  to  the  tires,  and  to  ob- 
viate the  necessity  for  tin  trays,  which  are 
always  being  driven  over  and  spoilt,  we  ar- 
range our  garage  floors  in  shallow  chan- 
nels sk>ping  toward  the  door.  That  is  to 
say,  if  you  took  a  section  parallel  to  the 
doors  of  the  house  it  would  be  as  shown  in 
the  rough  sketch.  Fig.  i.  It  will  be 
noted  that  the  floor  under  where  the  car 
is  standing  slopes  in  toward  the  fore  and  aft 
line  of  the  car  forming  a  shallow  trough  at 
right  angles  to  both  axles,  the  car  standing 
straddling  the  trough,  while  this  trough  hi-> 
a  slight  run  toward  the  doors  of  the  hotist 
By  this  means  all  the  grease  dropping  frocn 
the  machinery  runs  away  from  the  tires  and 
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toward  the  doors.  This  arrangement  also 
makes  the  houses  easier  to  wash  out  with 
hose  and  broom. 

We  keep  on  the  premises  a  steam  wagon 
capable  of  doing  about  13  miles  per  hour^ 
for  hauling  broken  do^Ti  cars  to  the  works, 
so  that  we  can  reach  a  breakdown  in  two 
or  three  hours  at  any  reasonable  distance^, 
and  as  we  have  also  two  gasoline  cars  capa- 
ble of  maintaining  an  average  of  20  miles 
per  hour,  we  keep  ourselves  in  a  position 
to  render  prompt  aid  in  case  of  accidents. 

There  is  one  more  point  to  which  I  would 
refer,  and  in  which  I  believe  other  garages 
would  find  it  of  advantage  to  follow  our 
example.  We  have  on  order  and  are  ex- 
pecting daily  a  set  of  the  usual  sizes  of  artil- 
lery wheels,  without  hubs  and  not  drilled 
for  the  hub  bolts.  These  are  made  up  with 
square  spokes,  so  that  they  will  take  any 
size  driving  sprocket,  and  they  can  also  be 
used  for  front  wheels.  If  then  a  car  comes 
along  with  a  broken  wheel  we  can  unship 
its  hub,  bolt  it  on  to  one  of  our  stock 
wheels,  put  on  its  own  tire  and  send  it  off 
again.  These  wheels  are  not  very  costly, 
and  if  customers  prefer  they  can  return 
them  to  us  when  finished  with,  a  small  hire 
being  charged.  As  a  wheel  usually  takes 
three  or  four  days  to  obtain  this  may  prove 
a  convenience. 

Finally,  I  would  say  to  public  garage  pro- 
prietors, remember  that  you  have  not  only 
got  to  do  good  work,  you  must  please  your 
customer.  To  overhaul  a  car  in  the  most 
thorough  manner  possible  and  leave  a  loose 
ground  wire  will  bring  you  no  credit  for 
your  good  work,  and  only  curses  for  your 
oversight  when  the  engine  begins  to  miss. 
From  a  point  of  one  day  reputation  it  would 
be  far  better  to  send  out  the  firing  gear  in 
good  order  and  leave  the  machinery  alone 
than  the  reverse.  Your  customer  judges  the 
pudding  by  the  eating,  i.  e.,  the  taste,  and  it 
will  take  him  some  years  before  he  finds  out 
that,  though  your  pudding  tastes  nasty,  it  is 
better  for  his  digestion  than  the  next  man's. 
What  you  have  to  do  is  to  turn  out  first 
class  internal  work  for  your  future's  repu- 
tation, and  make  it  taste  nice,  so  to  speak, 
by  doing  a  first  class  superficial  job  as  well. 
Send  a  man  out  with  a  car  running  as  he  has 
never  known  it  to  run  before,  and  he  will 
spread  your  praises  over  the  country  side, 
and  in  time  he  will  find  out  that  the  job  is 
as  good  as  it  seems. 


Automobile    Auctions    in    London. 

Automobile  auctions  are  being  held  reg- 
ularly in  London,  especially  at  an  estab- 
lishment called  the  Motor  House,  and  the 
vehicles  brought  under  the  hammer  are 
often  of  much  interest,  either  on  account 
of  their  participation  in  important  con- 
tsts  or  owing  to  the  position  of  their  own- 
ers. Thus  on  a  recent  occasion  there  were 
sold  a  converted  70  horse  power  Panhard 
racer  which  had  served  as  touring  car  for 
the  Duke  of  Manchester  and  a  Mors 
coupe  belonging  to  the  Maharajah  of  Cooch- 
Behar. 


Garages   and   Oarage    Methods   in 
France. 

By  p.  Maisonneuve. 

As  every  driving  outfit  has  need  for  a 
shelter — a  shed  for  the  vehicle  and  a 
stable  for  the  horses — so  the  automo- 
bile must  be  protected  against  the  weather 
between  the  hours  of  actual  use.  From 
this  is  derived  the  elementary  definition  of 
the  term  garage — remise  (place  of  shelter) 
for  automobiles.  We  say  elementary  defini- 
tion advisedly,  because  the  garage  should 
be  something  more  than  a  simple  shed;  it 
should  be  the  home  of  the  automobile, 
where  it  reposes  after  its  daily  work  and 
where  its  mechanism  receives  that  careful 
attention  without  which  it  would  not  long 
withstand  the  arduous  service  to  which  it 
is  subjected.  For  this  reason  every  gar- 
age should  serve  a  double  purpose,  that 
of  a  simple  housing  and  that  of  a  shop 
for  its  care  and  repair. 

The  garages  in  France  (and  other  coun- 
tries as  well)  may  be  divided  into  four 
classes,  according  to  their  purpose  and  the 
status  of  their  proprietor.  These  classes 
are: 

1.  Private  garages,  which  serve  for  hous- 
ing the  cars  of  private  owners. 

2.  Public  garage  establishments  for  ve- 
hicles belonging  to  customers. 

3.  Commercial  garages  owned  by  firms 
operating  a  delivery  or  public  transporta- 
tion service. 

4.  Hotel  garages  in  the  provinces,  de- 
signed as  a  housing  for  cars  of  tourists 
staying  at  the  establishment. 

PRIVATE  GARAGES. 

This  type  of  garage  exists  only  in  the 
country,  as  in  Paris  automobile  owners  can 
do  no  better  than  to  keep  their  vehicles  at 
one  of  the  many  special  establishments,  of 
which  we  shall  have  something  to  say  later. 
It  is,  therefore,  only  in  the  suburbs  or  in 
the  country  where  one  encounters  the  true 
private  garage — a  simple  shed  equipped 
with  a  few  necessary  tools  in  the  case  of 
an  owner  of  moderate  means;  a  well 
equipped  shop,  with  one  or  more  pits, 
lathes,  drill  presses,  etc.,  in  the  case  of 
castles  where  the  cars  are  numerous.  In 
the  latter  case  the  force  includes  two  or 
three  hired  drivers  and  assistants  for  clean- 
ing and  keeping  the  cars  in  repair.  In  a 
majority  of  cases  the  supply  of  gasoline  is 
kept  in  one  or  two  steel  barrels  placed  at 
some  distance  from  the  garage  in  a  struc- 
ture of  stone  or  other  non-combustible  ma- 
terial. Some  owners — but  they  are  few — 
store  their  fuel  (gasoline)  in  an  under- 
ground metallic  receptacle,  the  outlets  of 
which  are  fitted  with  metal  gauze  screens 
similar  to  that  employed  in  the  Davy  min- 
er's lamp.  The  liquid  is  pumped  from  the 
reservoir  by  forcing  air  into  the  latter. 

PUBLIC   GARAGES. 

With  the  development  of  automobiling 
in  France  the  garage  business  has  grown 
to  extraordinary  dimensions,  particularly  in 


Paris  and  its  eastern  suburbs — Neuilly, 
Passy,  Levallois,  etc  In  the  large  provin- 
cial cities,  like  Lyons,  Lille,  Bordeaux  and 
Nantes,  and  in  the  season  resorts  there  are 
also  very  important  garage  establishments. 

There  is,  however,  a  great  difference  be- 
tween the  garages  in  Paris  and  those  in 
the  departments.  Although  the  garages  of 
the  capital  do  not  entirely  neglect  the  sale 
of  automobiles  and  parts,  they  devote  them- 
selves more  particularly  to  the  housing  and 
maintenance  of  cars  in  general,  while  the 
provincial  garages  make  a  specialty  of  the 
sale  and  representation  of  the  leading  makes 
of  France  and  foreign  countries.  On  the 
other  hand,  the  rents  being  very  high  in  Paris, 
garage  owners  find  it  necessary  to  employ 
several  stories  of  a  building  for  the  stor- 
age of  vehicles,  as  is  the  case  in  most  of 
the  great  European  cities.  Thus  the  Bour, 
Paris- Automobile,  Notre-Dame,  Friedland 
and  several  other  garages  have  two  or  three 
large  floors  serving  garage  purposes,  on 
the  street  level,  one  and  two  flights  up,  re- 
spectively, the  cars  being  brought  to  the 
upper  stories  either  by  means  of  special 
elevators  operated  hydraulically  or  elec- 
trically, or  by  means  of  a  helical  incline. 
At  the  centre  of  each  floor  is  arranged  a 
turntable  or  similar  device  designed  to 
allow  of  turning  the  vehicles  arriving  from 
the  outside  in  a  direction  toward  the  par- 
ticular point  of  the  floor  where  they  are 
always  stored. 

On  the  ground  floor  a  large  room  adja- 
cent to  the  garage  is  exclusively  reserved 
for  mechanical  operations,  with  pits,  elec- 
tric light  and  complete  tool  equipment  In 
this  room,  under  the  supervision  of  experi- 
enced foremen,  and  sometimes  even  of  en- 
gineers, the  mechanics  employed  by  the  es- 
tablishmnt  attend  to  all  the  adjusting  and 
repairs  to  the  mechanical  portion  of  the 
car.  In  this  connection  it  may  be  ob- 
served that  an  interested  mechanic  may  do 
a  lot  of  repair  work  even  on  a  car  which 
operates  satisfactorily.  It  must  be  under- 
stood that  the  majority  of  owners  of  ve- 
hicles de  luxe,  generally  well  to  do  people, 
prefer  to  entrust  their  chauffeur  with  the 
care  of  keeping  their  vehicle  in  condition 
rather  than  attending  to  it  personally. 
However,  in  general,  automobiles  are  well 
cared  for  in  these  garages.  Upon  arrival 
of  the  car  at  the  garage,  after  a  trip  of 
some  extent,  it  passes  through  a  court  re- 
served for  the  cleaning  of  the  body  and 
wheels.  These  parts  are  first  washed  by 
flooding  them  with  water,  either  by  means 
of  a  hose  or  a  sponge.  A  brush  has  re- 
cently been  invented  which  has  a  hollow 
handle,  to  which  can  be  connected  a  hose 
from  a  hydrant,  so  that  water  under  pres- 
sure is  let  into  the  brush  and  issues  there- 
from through  numerous  fine  perforations 
around  the  bristles,  with  the  result  that  the 
dirt  is  automatically  washed  away  at  the 
rate  it  collects  on  the  brush. 

All  traces  of  mud  and  dust  having  been 
removed,  the  surfaces  of  the  carriage  body 
and  wheels  are  dried  by  means  of  absorb- 
ent rags,  then  the  metallic  parts  are  cov- 


^Hfiih  polishing  paste  and  polished;  at 
time  the  headlights  are  cleaned 
ly  and  recharged  with  carbide,  or, 
4fc|pii:ianks  are  used,  an  empty  tank  is  re- 
jMlOiA  by  another  full  one.    The  majority 
f||^g|t«ges  in  France  carry  a  stock  of  tanks 
^,<OM|itifling  acetylene  gas  dissolved  in  ace- 
l0OC^'fiid  the  use  of  these  tanks  does  away 
tlvMliiie  necessity  for  calcium  carbide  and 
itS^  dljectionable  qualities. 
i  No  Tery  large  quantities  of  gasoline  are 
kftpt  Si  the  Paris  garages,  from  200  to  500 
litfil  at  the  most,  contained  in  sealed  tin 
^of  5  and  10  litres  capacity.    The  city 
itration   even   thought  this  quantity 
t09'  large,  and  it  at  one  time  looked  as 
dMIitb   garages    would    be    considered    as 
^Vftildissements  classes,"  which  is  the  term 
in  France  for  buildings  which  are  dan- 
to  public  health  or  safety),  and  in 
[uence  subjected  to  certain  rules  of 
^     taUHy   and    isolation.     This    would   have 
^      betti  disastrous  to  the  garages   in   Paris, 
wldfih    are    all    surrounded    by    inhabited 
.  boildings.     It   must   be   admitted,   to   the 
•     eradit  of  the  garage  managers,  that  fires 
I     in  ^118  kind  of  establishments  have,  up  to 
thet^esent,  been  extremely  rare,  owing  to 
the  precautions  taken  in  handling  the  in- 
iltininable  gasoline  and  to  the  absolute  pro- 
hibition of  carrying  open  lamps  around  the 
stored  vehicles  and  fuel  tanks.    The  vapors 
0f  gasoline,'  being  heavier  than  air,  have 
^  a  tendency  to  collect  in  the  lower  part  of 
a  tXKKn,  and  if  the  lamps  used  are  not  actu- 
ally enclosed   they   are   placed   at   such   a 
height  as  to  bring  them  above  the  danger- 
0118  tone.    The  lamps  hung  under  the  ceil- 
ing are  nearly  always  ordinary  electric  arc 
lamps  fitted   with   spark  arresters,  or  en- 
closed arc  lamps  of  the  Bardon  or  Jandus 
^pe,  and   in  a   few  cases  mercury  vapor 
lamps    (Cooper  Hewitt  or  Westinghouse). 
In  addition  to  these  powerful  lamps  elec- 
tric incandescent  lamps   are   used   for   di- 
rectly   illuminating    any    particular    vehicle 
and  the  accessories  contained   in  the   tool 
board — as  often  each  vehicle   is  placed   in 
a  sort  of  stall  equipped  with  a  sort  of  cup- 
board for  the  use  of  the  mechanic.     These 
lamps  are  placed  at  half  the  height  of  the 
ceiling  and   are   sometimes   protected  by  a 
wire  protector. 

Among  devices  recently  invented  for  use 
in  the  maintenance  of  cars  mention  should 
be  made  of  an  apparatus  desii^ned  to  raise 
the  vehicle  off  the  floor  when  at  rest,  there- 
by saving  the  tires  and  preventing  the  de- 
terioration of  the  rubber  by  prolonged  con- 
tact with  the  floor  of  the  garage.  We  re- 
fer to  the  Rivet  garage  shoe  (patin-gar- 
age)  ;  it  consists  of  two  double  supports 
connected  at  the  base  and  maintained  in 
their  relative  positions  by  connecting  pieces. 
One  of  these  devices  is  required  for  each 
wheel.  Each  support  is  fitted  in  inter- 
changeable grips  or  rests,  according  to  the 
width  of  the  felloe.  By  means  of  a  spe- 
cial mechanism  these  grips  take  hold  of  the 
felloe  above  the  tire,  without  touching  the 
latter,  and  raise  the  vehicle. 
What  precedes  has  reference  *o  gasoline 


vchidts,  which  in  France  are  by  far  tbe 
most  numerous,  01  course,  these  gamgcs 
also  house  and  care  for  *tcani  vehicles  if 
any  owner  of  such  a  vehicle  shotild  demand 
accommodation*  ;vnd  ihc  repair  department 
is  sufficiently  well  equipped  to  undertake 
repairs  on  a  Sefpollet,  for  instance. 

There  is,  however,  a  type  of  Automobile 
which  in  France  is  found  only  in  Paris 
—the  electrically  propdlcd  vehicle.  These 
cars  are  quite  numerous  in  Paris,  where 
their  silent  and  vibrationlcss  operation  is 
much  appreciated.  The  garages  necessary 
for  these  vehicles  differ  materiaJly  from 
those  above  dc&cribed.  The  storage  and 
cleaning  are  accomplished  in  the  same  man- 
ner, but  the  repair  department  occupies  a 
much  less  important  place,  as  in  the  electric 
vehicle  the  mechanical  portion  is  not  nearly 
as  frait  as  the  storage  battery.  These  elec- 
tric garages  are  also  equipped  with  another 
apparutust  a  charging  plant  for  recharging 
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tht'  vtHiidt^  hattcrjcs.  Tlic  chnrging  re- 
quirnig  genemlly  only  four  or  five  hours, 
the  number  of  charging  stands  may  be  con- 
siderably smaller  than  the  number  of  ve-* 
hides  cared  for,  and  from  six  to  ten  are 
usually  found,  according  to  the  importance 
of  the  fjaragc.  The  charging  current  is 
either  obtained  from  the  mains  of  the  near- 
est central  station,  with  the  interposition  of 
a  suitable  rheostat,  or  from  a  private  plant 
consisting  of  a  dynamo  driven  by  a  gas  en- 
gine. The  writer  recently  witnessed  some 
interesting  trials  of  recharging  a  storage 
battery  from  alternating  current  circuits; 
not  by  the  use  of  a  rotary  transformer,  but 
by  means  of  a  sort  of  electric  valve,  the 
design  of  which  is  based  on  the  property 
of  Geissler  tubes,  according  to  which  they  let 
pass  the  current  in  a  single  direction.  The 
apparatus  referred  to  is  a  sort  of  mercury 
vapor  lamp,  which,  after  priming  or  start- 
ing into  operation,  completely  fulfills  its 
purpose;  the  same  process  may  be  equally 


middle  of  JimCn  and  otir  r,;  t straw 
a  portion  of  the  garage  of  the  Gaia 
nibus  Company,  containing  a  larg' 
ber  of  completed  vehicle  bodies  151 
awaiting  the  arrival  of  their  chassfi 
are  being  built  at  Havre. 

At  the  present  moment  commerci 
mobiles  are  used  in  France  by  le 
ten  firms,  and  the  most  important  < 
users  are  the  following:  The  Galei 
fayette  (department  store),  Pan! 
Levassor  dehvery  wagon;  Felix  I 
Co.  (grocery),  large  De  Dion-Bout 
tor  wagon,  Gregoire  small  cars  and 
tri-cars;  Damoy  &  Co.  (grocery) 
forecarriage  delivery  wagons ;  Say 
(sugar  refinery),  4  to  5  ton  Purre: 
trucks;  Metropolitan  Underground  ] 
Company,  the  same  kind  of  tnicks. 

As  regards  the  gasoline  automobi 
ployed  by  the  above  mentioned  fi 
least  one-fifth  of  the  total  number  r 
ways  be  kept  at  the  garage,  either  t< 


,..,, 


S'lriss?^"'- ■  "" 


May    30,    1906. 


THE   HORSELESS   AGE. 


755 


reserve  or  for  the  purpose  of  repairs.  The 
majority  of  the  garages  are  outside  of 
Paris  or  in  the  outlying  districts,  in  gen- 
eral at  points  where  the  firm  has  already 
>tables  and  sheds.  The  buildings  employed 
for  storing  these  vehicles  are,  therefore, 
lardly  ever  specially  constructed  for  gar- 
ige  purposes,  already  existing  buildings  be- 
ing fitted  up  as  well  as  possible  for  their 
lew  purpose. 

In  order  that  automobiles  may  be  used 
jconomically — and  this  is  a  most  important 
x)int— they  must  be  operated  according  to 
I  system,  and  the  strictest  precautions  must 
X  observed.  The  garage  must  be  fitted 
m\h  all  the  equipment  necessary  for  re- 
)airing  disabled  vehicles  without  making 
t  necessary  to  revert  to  the  manufacturers ; 
It  least  in  the  case  of  a  piece  which  cannot 
)e  replaced  more  economically  by  the  fac- 
:or>'. 

The  following  is  the  usual  system  em- 
ployed. Each  driver  in  the  morning  re- 
reives  a  sheet  or  day  book  on  which  he 
lotes  down  any  weaknesses  shown  by  his 
vehicle  during  the  course  of  the  da/s  run. 
Before  starting  out  he  carefully  examines 
lis  vehicle,  and  if  he  does  not  find  anything 
unusual,  upon  leaving  the  garage  he  signs 
a  register  especially  provided  for  the  pur- 
pose. In  the  evening,  between  7  and  10 
Dclock,  when  the  vehicle  returns  the  driver 
gives  up  his  sheet  or  book,  and  if  no  notes 
have  been  made  thereon  the  garage  force 
starts  in  cleaning  the  vehicle — the  body  and 
wheels  with  water  and  the  interior  parts 
and  the  mechanism  with-  gasoline.  The 
lubricating  oil  is  emptied  out  and  renewed, 
the  motor  tested,  and  if  everything  is  found 
in  good  order  the  vehicle  is  driven  to  the 
garage  or  storage  room  proper,  where  it 
remains  over  night.  Here  every  precau- 
tion has  been  taken  against  fire.  A  pile  of 
sand,  water  nozzles  with  hose  connection 
to  a  hydrant  and  a  number  of  chemical 
fire  extinguishers  are  provided  to  imme- 
diately combat  any  impending  conflagra- 
tion. A  watchman  makes  the  rotmd  of  the 
parage  every  night,  and  automatic  fire 
alarms  are  installed  in  the  halls  which 
Dperate  at  the  least  increase  in  tempera- 
ture. If  the  vehicle  returns  from  its  day's 
trip  in  need  of  repairs,  the  necessary  work 
is  done  to  it  either  at  once,  or  the  follow- 
ing day,  according  to  whether  it  is  possible 
0  finish  the  work  during  the  night  or  not. 

The  supply  of  gasoline  at  these  garages 
i  never  very  large,  200  litres  at  the  maxi- 
aum,  and  is  contained  in  10  litre  cans. 
Che  writer  knows,  however,  of  a  firm  which 
las  an  underground  reservoir  of  2,000 
itres  capacity,  located  at  some  distance 
from  the  building,  from  which  the  fuel  is 
jVawn  through  a  long  tube. 

In  the  commercial  garages  much  atten- 
hon  is  paid  to  the  pneumatic  tire,  the  cost 
^  id  maintenance  of  which  form  a  large 
*«''m  in  the  expenses  of  operation.  Some 
^  the  commercial  vehicle  owners  have  en- 
*  cd  into  a  maintenance  contract  with  the 
^*.ns  supplying  their  tires,  while  others 
"'I'  «der    it    advantageous    to    repair    their 


tires  themselves  by  means  of  the  vulcaniz- 
ing process.  In  the  latter  case  they  have  a 
special  tire  vulcanizing  outfit,  heated  by 
steam. 

The  question  of  heating  garages  does  not 
possess  the  same  importance  in  France  as 
in  coimtries  of  a  more  severe  climate.  The 
garages  in  the  cities  are  provided  with  a 
system  of  steam  or  hot  water  radiators, 
but  this  is  more  for  the  comfort  of  custo- 
mers and  employees  than  to  prevent  the 
freezing  of  water  in  the  tanks  and  the 
cylinder  jackets. 

HOTEL  GARAGES. 

Hotel  garages  in  France  are  usually 
simple  sheds  reserved  for  automobiles, 
rarely  provided  with  a  pit  for  gaining  ac- 
cess to  the  mechanical  portions  of  the  car. 
All  hotels  carry  supplies  of  gasoline  in 
cans,  and  of  lubricant  The  large  hotels  in 
Paris,  on  the  Riviera  and  in  the  warm 
springs  resorts  are  considerably  better 
equipped.  They  have  often  in  their  employ 
a  competent  mechanic,  who  is  supplied  with 
the  necessary  tools  for  putting  in  condition 
vehicles  which  have  been  more  or  less  de- 
ranged by  a  long  and  hard  trip."  When  the 
service  of  these  mechanics  is  required  it 
must  be  paid  for  at  the  rate  of  40  to  50 
cents  per  hour. 

The  storage  of  the  cars  is  nearly  always 
free,  but  it  is  likely  that  during  the  Grand 
Prix  race  of  the  Automobile  Club  of  France 
the  hotels  of  Mans  and  vicinity  will  not  fail 
to  charge  well  for  the  storage  of  cars,  as 
well  as  for  the  accommodation  of  tourists. 

Most  of  the  garages  in  San  Francisco 
having  been  destroyed  by  fire,  and  the 
automobile  having  most  thoroughly  demon- 
strated its  practicability  even  in  great 
emergencies  during  the  recent  earthquake 
period,  it  is  most  likely  that  a  number  of 
model  garages  will  be  erected  when  the 
city  is  rebuilt. 


Extinguishing  Gasoline  Fires. 

With  gasoline  the  most  practicable  fuel 
for  motor  cars,  as  well  as  the  most  effective 
cleaning  agent,  the  danger  from  fire  is  an 
ever  present  menace  in  the  garage.  At  or- 
dinary temperatures  gasoline  continually 
gives  off  inflammable  vapors,  and  a  light  at 
some  distance  will  ignite  it  through  the 
medium  of  the  vapor.  The  vapor  from  one 
pint  of  gajoline  will  make  200  cubic  feet  of 
air  explosive. 

It  becomes  of  the  highest  importance, 
therefore,  to  have  everything  about  the 
garage,  as  well  as  the  automobile,  as  nearly 
fireproof  as  possible.  Proper  ventilation  in 
garages  for  the  escape  of  this  highly  ex- 
plosive vapor  is  most  essential.  In  spite  of 
the  greatest  care  fires  are  continually  oc- 
curring, usually  in  the  garages  themselves,- 
although  the  motor  car  is  occasionally  set 
on  fire  when  out  on  the  road.  The  ques- 
tion of  extinguishing  these  inevitable  gaso- 
line fires  in  the  quickest  manner  possible 
becomes  of  the  first  importance  in  every 
garage. 

The  British  Scientific  Association  spent 
years  of  study  and  experiment  to  ascertain 
the  most  effective  method  of  extinguishing 
fire  with  a  minimum  of  damage  to  the  burn- 
ing material.  The  deduction  they  arrived  at 
was  that  carbonic  acid  gas  is  the  greatest 
fire  annihilating  agent  known  to  science. 
No  flame  can  exist  in  the  presence  of  16 
per  cent,  of  this  gas.  It  acts  like  a  blanket, 
smothering  a  fire*  instantaneously. 

Most  fire  extinguishers  made  at  the  pres- 
ent time  generate  carbonic  acid  gas  in  cop- 
per tanks  exactly  as  in  a  soda  water  foun- 
tain. The  resulting  pressure  is  utilized  to 
force  a  stream  of  gas-charged  water  onto 
the  flames.  A  stream  of  water  on  a  gaso- 
line fire  would  only  cause  the  flames  to 
spread,  but  in  the  chemical  extinguisher  the 
water  is  the  means  of  carrying  the  carbonic 


Interior  of  Garage  of  the  Bridgwater  Motor  Company,  Ltd.     (See  P.\ge  750.) 
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acid  gas  to  the  flames  and  spreading  it  over 
them. 

The  gas  is  usually  generated  in  a  3 
gallon  copper  or  brass  tank  by  mixing  4 
ounces  of  sulphuric  acid  with  water  in  which 
a  pound  and  a  half  of  bicarbonate  of  soda 
has  been  dissolved.  The  principal  mechan- 
ism of  the  extinguisher  is  connected  with 
this  process  of  mixing.  In  some  the  "up- 
set" method  is  used,  in  which  the  bottle  con- 
taining the  sulphuric  acid  has  a  foose  stop- 
per, and  is  set  loosely  in  a  metal  case  at 
the  top  of  the  tank.  In  order  to  operate 
the  extinguisher  the  tank  is  turned  upside- 
down,  whereupon  the  stopper  falls  out  of 
the  bottle,  and  the  sulphuric  acid  mixes  with 
the  soda  water.  In  others  the  "break- 
bottle"  method  is  used,  the  acid  being  held 
^in  a  seal^  bottle.  The  bottle  is  crushed  by 
a  screw  device  in  the  head  of  the  extin- 
guisher whenever  it  is  necessary  to  put  the 
machine  in  operation.  The  whole  contents 
of  the  bottle  are  at  once  mixed  with  the 
soda  solution  and  immediate  high  pressure 
is  the   result. 

A    pressure   of    100   to   200   pounds   per 
square  inch  is  generated  when  the  carbonic 
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"Up-set"  Type  of  Fire  Extinguisher. 

acid  gas  is  released  by  the  action  of  the  sul- 
phuric acid,  which  will  throw  a  small  stream 
of  water  40  to  50  feet  Most  of  the  tanks 
are  tested  to  withstand  a  pressure  of  350 
pounds  to  the  square  inch. 

In  the  upset  type  the  stream  is  controlled 
by  turning  the  tank  right  side  up  again, 
which  causes  the  stopper  to  fall  back  in 
the  bottle  and  stop  the  flow  of  sulphuric 
acid.  In  the  break-bottle  type  the  stream 
is  sometimes  controlled  by  a  shut-oflF  noz- 
zle. The  system  of  control  is  important,  as 
in  cases  of  emergency  the  extinguisher 
which  will  give  the  most  economical  use  of 
the  charge  will  be  the  most  efficient. 

An  oil  or  gasoline  fire  must  be  handled 
differently  from  other  fires.  A  man  stand- 
ing erect  and  playing  a  stream  from  an 
angle  on  the  floor  of  the  garage  will 
find  that  the  fire  will  only  be  ex- 
tinguished in  spots.  In  order  to  extinguish 
the  gasoline  fire  completely  it  must  be 
"swept"  rapidly,  bringing  the  nozzle  down 
parallel  to  the  floor.    The  carbonic  acid  gas 


is  thus  thrown  almost  instantaneously  over 
the  entire  fire. 

For  this  reason  hand  grenades  and  so 
called  fire  powders  are  of  little  use  They 
generate  extinguishing  gas  when  they  come 
in  contact  with  the  heat  of  the  flames,  and 
are  most  effective  when  the  fire  is  very  hot, 
which  is  usually  true  of  gasoline  fires,  but 
ordinarily  they  will  not  cover  the  entire  ex- 
tent of  the  flames. 

It  seems  a  self-evident  proposition  that 
the  seamless  copper  or  brass  tank  for  the 
extinguisher  will  be  the  strongest.  This  is 
made  by  brazing  together  the  edges  of  the 
copper,  instead  of  making  an  ordinary  lap- 
fold  joint.  A  spun  top  also  obviates  a  joint 
which  is  found  in  some  types.  The  ques- 
tion of  the  strength  of  the  tank  is  most 
important,  and  many  men  have  lost  their 
lives  or  been  seriously  injured  by  the  ex- 
plosion of  defective  tanks  or  by  those  not 
made  to  conform  to  the  requirements  of  the 
insurance  underwriters. 

Some  of  the  principal  companies  making 
the  above  types  of  fire  extinguishers  are  S. 
F.  Hayward  &  Co.,  20  Warren  street,  New 
York;  the  Badger  Fire  Extinguisher  Com- 
pany, 32  Portland  street,  Boston ;  Knight  & 
Thomas,  Boston,  Mass.;  the  Miller  Chemi- 
cal Engine  Company,  149  East  Huron  street, 
Chicago,  111.;  the  Metropolitan  Fire  Ex- 
tinguisher Company,  1133  Broadway,  New 
York;  the  United  States  Extinguisher 
Manufacturing  Company,  134  West  Twen- 
ty-third street,  New  York,  and  the  Co- 
lumbia Fire  Extinguisher  Company,  407 
Broome  street,  New  York. 

The  Harris  Safety  Company,  1133  Broad- 
way, New  York,  use  the  siphon  principle  in 
their  extinguisher.  A  hermetically  sealed 
bottle  of  sulphuric  acid  is  fixed  to  the  in- 
side surface  of  the  tank,  and  when  this  is 
broken  it  must  permeate  the  entire  soda  so- 
lution before  reaching  the  siphon  tube 
through  which  it  is  discharged.  Greater 
uniformity  is  claimed  for  this  method. 

The  Minimax  Company,  of  No.  24  East 
Twenty-first  street.  New  York,  make  an 
extinguisher  in  which  hydrochloric  acid  is 
used  in  place  of  sulphuric  acid.  They  claim 
that  by  the  use  of  this  acid  the  same  result 
can  be  obtained  with  a  tank  half  as  large 
— in  other  words,  that  twice  as  much  gas 
is  generated  by  the  action  of  the  acid  on 
the  soda  solution.  A  small  size  extinguish- 
er is  made  expressly  for  carrying  on  auto- 
mobiles. It  is  kept  in  a  compact  steel  case 
with  extra  charges. 

The  Little  Giant  Manufacturing  Company, 
88  Wall  street.  New  York,  make  a  non- 
explosive  extinguisher  which  operates  on  the 
principle  of  a  squirt  gim.  It  is  charged 
with  a  non-freezing  solution  which  generates 
extinguishing  gas  when  it  comes  in  contact 
with  the  flames.  This  is  also  made  in  a 
small  size,  with  a  polished  oak  container 
especially    for   carrying   on    automobiles. 


Motorist  Smokers'  Articles. 

The  accompanying  cut  shows  a  novelty 
in  the  way  of  an  automobile  accessory  that 
has  been  patented  by  Albert  Spcirs,  of  New 
York  city,  and  is  now  being  introduced  by 
him  to  the  trade  in  Buffalo.  It  is  called 
the  automobile  pipe  cover  and  spark  ar- 
rester, and  is  designed  to  ameliorate  the 
woes  of  smokers  who  have  experienced  the 
annoyance  of  trying  to  smoke  a  pipe  while 
driving  against  the  wind. 

The  hollow  ring  fits  over  the  bowl  of  the 
pipe,  and  is  held  in  place  by  the  project- 
ing springs,  which  are  moved  for  the  pur- 
pose of  adjusting  or  removing  the  cover, 
by  pressing  together  the  wires  on  the  sides 
of  the  ring.  The  spiral  wire  spring  in  the 
inside  of  the  ring  is  fastened  to  the  rinj; 
where  the  outer  coil  of  the  spiral  touches 
the  ring,  leaving  the  centre  of  the  spiral  to 
be  depressed  by  the  finger  when  it  is  wisheti 
to  pack  the  loose  tobacco  in  the  bowl  of  the 
pipe. 

The  whole  device  is  instantly  placed  in 
position,  or  removed,  and  is  adjustable  to 
any  pipe.  The  automobile  pipe  cover  and 
spark  arrester  is  manufactured  by  the  AI- 
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Pipe  Cover  for  Motorist's  Use. 

bert   Speirs   Manufacturing  Company,   No. 
123  Liberty  street.  New  York. 

Another  genius  is  showing  a  cigar  holder 
with  a  clamp  attachment  to  enable  the  user 
to  fasten  the  cigar  holder  to  the  rim  of  his 
hat  in  any  convenient  position.  From  the 
mouthpiece  of  the  cigar  holder  hangs  a  thin 
rubber  tube  with  a  suitable  mouthpiece  at 
the  end.  By  means  of  this  device  a  cigar 
placed  in  the  holder  on  the  user's  hat  may 
be  smoked  through  the  rubber  tube  without 
danger  of  sparks,  ashes  or  smoke  blowing 
into  the  eyes. 


According  to  a  report  of  the  British 
War  Office  the  Motor  Volunteer  Corps  at 
present  comprises  147  members. 


The  Locomobile  Company  of  America 
has  recently  erected  a  new  factory  garage  at 
its  Bridgeport  plant.  Each  side  of  the 
building  is  all  doors,  there  being  a  door  for 
every  car,  and  the  owners  think  that  any- 
one who  puts  up  a  garage  in  the  future  and 
who  has  plenty  of  space  all  around  it,  will 
employ  this  plan,  which  has  everything  to 
recommend  it  and  nothing  whatever  against 
it.  It  will  be  seen  from  the  descriptions 
of  public  garages  in  this  issue  that  this 
feature  is  even  now  quite  popular. 
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The  Garage  Business. 

The  automobile  garage  may  properly  be 
regarded  as  occupying  a  position  in  the 
motor  car  field  analogous  to  that  filled  by 
the  public  livery  stable  in  the  domain  of 
horse  drawn  transportation. 

Its  exceedingly  rapid  growth,  as  an  in- 
stitution, is  an  interesting  example  of  the 
general  law  that  new  needs  are  always  met 
by  the  evolution  of  new  facilities,  fitted  to 
supply  these  novel  wants.  Such  new  facili- 
ties are  almost  always  modeled  to  a  dis- 
cernible extent  upon  the  traditions  of  the 
past  in  the  industry  to  which  they  apper- 
tain. One  thus  finds  that  the  public  gar- 
age offers  a  service  quite  analogous  to  the 
"boarding,  baiting  and  renting  stable,"  so 
common  in  horse  drawn  practice. 

A  vast  amount  of  capital  is  now  invest- 
ed in  garages,  and  credit  should  not  be 
withheld  from  those  enterprising  individ- 
uals who  first  embarked  in  what  was  ad- 
mittedly a  new,  and  to  a  certain  extent 
precarious,  line  of  business.  The  develop- 
ment and  refinement  of  garage  methods  has 
gone  on  apace  and  is  still  progressing 
rapidly.  Especially  in  matters  of  organiza- 
'  tion,  personnel  and  rates  for  service  ren- 
dered the  garage  business  may  still  be  said 
to  be  susceptible  of  considerable  improve- 
ment. The  future  magnitude  of  the  public 
garage  industry  naturally  depends  to  a  very 
great  degree  upon  the  extent  to  which  mo- 
tor vehicles  are  likely  to  be  "boarded  out." 

In  the  large  cities  there  will  doubtless 
be  for  a  long  time  to  come,  relatively  speak- 
ing, very  little  private  stabling  of  motor 
cars.  Indeed  there  is  comparatively  little 
private  stabling  of  horse  drawn  vehicles 
under  metropolitan  conditions  on  account 
of  lack  of  stable  space  in  connection  with 
city  dwellings.  Considerations  of  fire  haz- 
ard have  practically  prevented  metropolitan 
automobile  owners  from  housing  steam  or 
gasoline  vehicles  on  their  own  premises. 
Should  some  source  of  propulsive  energy  be 


generally  adopted  which  shall  be  devoid  of 
the  dangers  which  characterize  the  use  of 
gasoline,  these  conditions  may  be  greatly 
changed.  An  automobile  requires  so  little 
storage  space,  as  compared  with  an  animal 
drawn  equipment,  and  is  so  unobjectionable 
upon  sanitary  grounds,  that  if  it  were  not 
for  the  fire  hazard  many  self  propelled  ve- 
hicles which  are  now  kept  at  city  garages 
would  have  provided  for  their  accommoda- 
tion small  buildings  in  close  connection 
with  the  city  dwellings  of  their  owners. 

In  small  cities  and  towns,  where  condi- 
tions are  much  less  crowded,  the  possibili- 
ties of  detached  automobile  stables,  in  con- 
nection with  owner's  premises,  are  likely  to 
result  in  a  less  general  resort  to  the  public 
garage  on  the  part  of  the  users  of  self 
propelled  vehicles.  Such  stables,  separated 
from  other  buildings,  may  be  so  constructed 
as  not  to  create  any  exposure  fire  hazard  to 
neighboring  property,  and  it  will  not  be 
surprising  in  the  future  to  find  the  average 
residence  of  the  well  to  do  citizen  of  a  small 
city  adjoined,  as  a  matter  of  course,  by  a 
fireproof  automobile  stable.  A  vehicle  al- 
ways close  at  hand,  upon  one's  own  prem- 
ises, if  it  be  not  in  some  way  objection- 
able or  dkngerous  thereby,  will  always  be 
of  more  value,  in  point  of  availability,  than 
when  kept  at  some  distant  point. 

One  consideration  which  has  led  many 
automobile  owners  to  house  their  cars  in 
public  garages  has  been  ignorance  as  to 
their  care  and  adjustment.  The  situation 
has  been  similar  to  that  in  which  a  horse 
owner  would  be  placed  if  he  did  not  know 
how  to  feed  or  groom  his  animal,  and 
knew  simply  how  to  drive.  Such  ignorance 
is  being  very  rapidly  dispelled,  and  it  is  no 
uncommon  incident  for  a  motor  car  owner 
to  keep  his  car  at  a  garage  until  he  under- 
stands the  rudiments  of  its  management, 
and  then  to  remove  it  to  his  own  stable. 

Another  cause  which  has  decided  many 
an  owner  in  favor  of  garage  storage  of  his 
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car  has  been  the  frequency  with  which  in 
the  past  extensive  repairs  have  become  nec- 
essary. If,  at  the  end  of  almost  every  ex- 
tended trip,  some  repair  or  replacement,  re- 
quiring the  service  of  a  machinist,  has  been 
necessitated,  it  has  been  very  natural  for 
him  to  determine  to  house  his  car  where 
such  work  could  readily  be  done.  Now 
that  repairs  have  been  to  a  great  extent 
minimized,  this  consideration  is  less  impor- 
tant than  formerly. 

Present  day  automobile  touring  is  analo- 
gous to  the  "coaching"  which  was  an  im- 
portant means  of  pleasure  and  business 
transportation,  both  in  this  continent  and 
Europe,  up  nearly  to  the  middle  of  the  nine- 
teenth century.  Every  town  of  importance 
along  the  lines  of  regular  travel  was 
equipped  with  its  inn  stable,  where  special 
attention  was  paid  to  the  care  of  the  equip- 
ages of  travelers.  To  what  extent  long  dis- 
tance traveling  by  means  of  motor  cars  is 
going  to  develop,  and  whether  it  is  to  be- 
come a  permanent  custom,  no  one  can  more 
than  conjecture.  In  any  event  an  impor- 
tant function  of  the  garages  in  cities  and 
towns  is  to  care  for  the  tourist,  and,  so 
long  as  touring  is  in  vogue,  they  will  enjoy 
this  class  of  patronage  in  its  entirety. 

What  the  future  relations  of  the  public 
garage  to  the  commercial  vehicle  are  likely 
to  be  can  hardly  yet  be  foreshadowed. 
Business  concerns  who  employ  motor  vehi- 
cles in  large  numbers  will  probably  provide 
their  own  stabling  and  repairing  facilities, 
but  the  small  users  of  commercial  cars, 
especially  in  large  cities,  may  be  expected 
to  patronize  public  garages. 

In  metropolitan  communities  the  garage 
business  is  likely  to  attain  a  hitherto  im- 
dreamt  of  magnitude,  in  all  its  various 
lines,  and  in  small  communities  it  doubtless 
will  achieve  very  substantial  proportions, 
especially  in  the  repairing  and  supply  lines. 


Storing  Gasoline  in  Frame  Garages. 

According  to  a  recent  decision  of  the 
Court  of  Chancery  in  New  Jersey,  the  stor- 
age of  gasoline  in  a  frame  garage  may  con- 
stitute a  nuisance,  which  may  be  abated  by 
a  court  of  equity.  If  this  decision  is  sound 
it  means  that  garages  must  be  constructed 
in  a  way  so  as  to  prevent  reasonable  fear 
on  the  part  of  adjoining  property  owners, 
of  conflagration  resulting  from  accidental 
ignition  of  the  gasoline. 

The  New  Jersey  case  in  question  is  an 
outgrowth  of  the  controversy  which  re- 
sulted in  a  decision  some  weeks  ago  limit- 


ing the  amount  of  gasoline  which  might  be 
stored  in  the  tanks  of  automobiles  in  the 
garage  to  one-half  pint  This  particular 
decision  was  taken  to  the  Court  of  Errors 
and  Appeals,  and  was  set  aside,  and  the  de- 
fendant was  allowed  to  use  a  reasonable 
amount  of  gasoline  for  the  purposes  of  car- 
rying on  his  business.  It  may  be  con- 
cluded that  the  Court  of  Errors  and  Ap- 
peals, if  it  considered  that  limiting  automo- 
biles in  the  garage  to  one-half  pint  of  gaso- 
line was  unreasonable,  would  most  cer- 
tainly consider  that  the  injimction  under 
consideration,  restraining  the  garage  keeper 
from  storing  any  gasoline,  is  most  unrea- 
sonable and  oppressive. 

A  proper  decision  of  the  controversy  de- 
pends upon  what  constitutes  a  nuisance. 
When  and  under  what  circumstances  does 
the  storage  of  inflammable  and  combustible 
material  become  a  serious  annoyance, 
threatening  the  safety  of  persons  or  prop- 
erty? In  order  to  constitute  a  nuisance 
which  may  be  abated,  the  annoyance  must 
be  other  than  fanciful.  It  must  cause  a 
reasonable  apprehension  of  danger,  and 
there  must  be  convincing  proof  that  the 
conduct  of  the  business  objected  to  will  in 
its  tendencies  reasonably  constitute  a  dan- 
ger. And  the  question  whether  there 
exists  danger  is  one  of  fact  to  be  deter- 
mined by  proof,  not  of  what  might  pos- 
sibly happen,  but  of  what  would  actually 
happen  under  ordinary  circumstances. 

The  keeping  of  a  garage  is  a  perfectly 
lawful  business,  which  cannot  be  abated 
without  showing  facts  constituting  it  a  nm- 
sance.  The  Appellate  Division  of  the  Su- 
preme Court  of  New  York  has  decided  in 
accordance  with  this  view.  The  New  Jer- 
sey court,  through  Vice  Chancellor  Gar-  * 
rison,  has  virtually  held  that  a  frame  gar- 
age located  adjacent  to  other  buildings  does 
constitute  a  nuisance.  The  soimdness  of 
this  decision  must  be  passed  upon  by  the 
New  Jersey  Court  of  Errors  and  Appeals, 
and  then  by  the  United  States  Supreme 
Court.  If  the  highest  court  should  uphold 
this  injunction,  then  frame  garages  will 
have  to  be  constructed  in  a  different  man- 
ner; but  it  would  seem  that  it  is  more 
within  the  province  of  the  Legislature  to 
determine  by  statute  whether  or  not  a  gar- 
age may  be  of  frame  construction  than 
for  the  judiciary  to  say  how  buildings  shall 
be  made. 

No  fires  having  occurred  in  the  garage 
which  is  the  subject  of  the  New  Jersey 
decision,    and   conflagration    in   other   gar- 


ages of  a  similar  character  being  of  rare 
occurrence,  it  would  seem  that  the  coun 
was  not  justified  in  this  case,  upon  mcrdy 
speculative  evidence,  in  rendering  the  de- 
cision it  did  render.  A  business  may  r.01 
be  abated  as  a  nuisance  upon  merely  fanci- 
ful grounds.  Courts  may  act  only  upon 
proven  facts,  and  the  alleged  fact  that  a 
frame  garage  is  a  nuisance  has  not  so  far 
been  proved. 


Improvements  in  Dry  Cells  and 
Methods  of  Tlieir  Use. 

Although  the  storage  battery  is  rapid/. 
supplanting  the  dry  cell  as  the  source  of 
ignition  current  on  four  cylinder  cars,  its 
higher  initial  cost  has  not  yet  pcnniiteO 
its  general  use  in  the  equipment  of  lower 
priced  one  and  two  cylinder  vehicles.  Ir 
fact,  dry  cells  give  reasonably  satisfactory 
service  when  used  upon  single  and  double 
cylinder  cars,  on  account  of  the  less  num- 
ber of  sparks  required  per  unit  of  distance 
covered,  as  compared  with  that  demanded 
by  a  four  or  six  cylinder  motor  The  very 
marked  recent  tendency  toward  the  use  of 
accumulators  has  evidently  stirred  the 
manufacturers  of  dry  cells  to  special  ef- 
forts toward  improving  their  product,  and 
also  the  manner  of  applying  their  cells  to 
ignition  service. 

It  has  always  been  customary  for  users 
of  dry  batteries  to  equip  their  cars  with 
two  sets  of  cells,  one  of  which  is  made 
use  of  in  ordinary  running,  and  the  other 
kept  as  a  reserve,  not  to  be  called  into 
action  until  the  regular  running  batten- 
has  become  exhausted  If  a  car  so 
equipped  be  used  but  sparingly  it  may  be 
a  long  time  before  the  regular  nmning 
battery  fails,  and  during  this  time  the 
reserve  set  of  cells  may  have  become  so 
greatly  deteriorated  through  local  action  as 
not  to  be  dependable.  It  is  a  well  known 
fact  that  ordinary  dry  cells  lose  their 
strength  quite  rapidly,  simply  through  the 
effects  of  age,  and  this  deteriorative  action 
seems  to  be  due  to  the  local  eflFect  of  the 
liquids  used  in  their  fabrication.  It  appears 
that  if  a  cell  be  made  up  with  roaterialf 
which  are  actually  as  well  as  nominally 
"dry" — no  moisture  entering  into  its  con- 
struction— local  action  is  minimized,  if  no: 
practically  prevented.  Such  a  battery  i? 
stated  to  be  electrically  inert  until  supplied 
with  the  requisite  amount  of  water  througb 
a  filling  hole  which  is  provided  when  it  be- 
comes fully  active  and  fresh  for  service 
The  claim  is  made  that  a  battery  of  cell? 
so  made  up  may  be  carried  for  a  very  long 
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lime,  as  a  reserve  battery,  without  danger 
of  its  deteriorating,  and  be  capable  of  being 
rendered  fully  active  by  the  simple  addition 
[)f  water  at  the  time  when  its  services  be- 
[t>rac  necessary.  The  use  of  such  a  cell 
f^hould  provide  against  the  disappointment 
so  commonly  suffered  upon  finding  a  re- 
serve battery,  upon  which  full  dependence 
has  been  placed,  too  weak,  through  local  ac- 
lion.  to  be  of  any  service  in  an  emergency. 

Many  four  cylinder  cars  which  normally 
draw  their  ignition  current  from  an  accu- 
mulator carry  a  set  of  dry  cells  as  a  re- 
serve. These  may  not  be  called  upon  for 
months,  and  a  set  of  dry  cells  of  the  type 
just  described  should  prove  a  safeguard 
under  such  conditions. 

Another  practice  in  connection  with  the 
use  of  dry  cells  that  is  at  present  being 
recommended  by  certain  battery  manufac- 
turers is  the  use  of  the  cells,  not,  as  usual, 
in  a  simple  series  of  four  or  five  cells,  but 
in  multiples  of  such  series.  If  two  such 
scries  connected  in  multiple  be  used  to  sup- 
ply ignition  current,  the  current  supplied  by 
each  cell  will  be  furnished  at  only  about 
one-half  the  rate  at  which  the  cells  of  a  sin- 
gle series  would  be  required  to  supply  it. 
Polarization  is  less  rapid  under  these  less 
arduous  conditions,  and  it  seems  to  have 
been  found  that  more  than  twice  the  mile- 
age can  be  made  with  a  multiple  o^  . ..  -» 
series  of  cells  than  with  a  simple  stnes. 

Among  other  considerations  which  are 
helping  to  enable  the  dry  cell  to  hold  a 
place  in  the  automobile  industry  may  be 
mentioned  the  greatly  decreased  current 
consumption  wihch  some  modern  jump 
spark  coils  demand,  and  the  better  knowl- 
edge which  is  extant  as  to  the  adjustment 
of  vibrators — a  matter  of  extreme  impor- 
tance in  its  bearing  upon  battery  life. 

One  may  be  sure  that  manufacturers  of 
primary  cells  will  exhaust  the  subject  in  a 
search  for  improved  methods  before  giv- 
ing up  the  field  to  the  storage  battery. 


Private     Garage     of     W.      S.     Carter, 
Lebanon,  N.  H. 
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Care  and  Maintenance  of  Electric 
Vehicles. 

By  Albert  L.  Clough. 

The  care  required  by  an  electric  vehicle, 
exclusive  of  that  demanded  by  its  battery, 
is  very  slight  as  compared  with  that  which 
must  be  bestowed  upon  a  gasoline  or  steam 
vehicle.  Nevertheless,  it,  like  every  other 
mechanism,  requires  a  certain  amount  of 
well  directed  attention  in  order  that  it  may 
be  maintained  in  perfect  condition.  The 
time  and  attention  called  for  by  a  vehicle 
battery,  however,  in  chargfing  it  and  keep- 
ing the  cells  in  proper  working  order,  is 
by  no  means  small,  and  represents  the 
greater  portion  of  the  lotal  labor  which 
the  maintenance  of  an  electric  automobile 
involves.  A  few  points  relative  to  the 
care  of  the  vehicle  itself  will  first  be  enu- 
merated, and  then  the  matter  of  looking 
after  the  battery  will  be  spoken  of. 

Lubrication  of  moving  parts,  their  proper 
adjustment  and  the  security  of  all  holding 
devices  are  matters  which  require  atten- 
tion in  the  electric  vehicle  in  common 
with  those  of  other  motive  powers. 

LUBRICATION    OF    BEARINGS. 

The  bearings  of  the  motor  armature 
should  be  most  carefully  provided  with 
lubrication,  as  their  undue  wear  may  cause 
the  armature,  which  runs  very  close  to  its 
pole  pieces,  to  strike  the  latter  and  cause 
injury  to  the  armature  winding.  These 
bearings  may  be  oiled  by  chain  or  ring  oil- 
ers, operating  in  oil  reservoirs  surround- 
ing the  bearings,  by  lubricant  absorbed  in 
waste  or  wicking,  held  in  oil  boxes  sur- 
rounding the  bearings,  or  by  other  means. 
If  the  former  method  be  employed  the 
reservoirs  should  be  kept  properly  filled 
with  good  dynamo  oil,  which  must  not  be 
allowed  to  become  dirty  or  spent  through 
long  use.  In  case  the  latter  mode  of  lubri- 
cation is  used  the  absorbent  material  should 
always  be  saturated  with  good,  rather 
light,  oil.  Whatever  system  of  oiling  is 
provided,  it  should  be  frequently  replen- 
ished with  the  grade  of  lubricant  intended 
to  be  supplied  to  it 

CARE   OF   COMMUTATOR. 

As  the  voltage  used  is  very  low,  vehicle 
motor  commutators  require  but  very  in- 
frequent attention.  The  brush  tension 
should  be  firm  and  fairly  strong,  as  other- 
wise there  may  be  a  jumping  of  the  brushes 
at  high  motor  speed,  with  sparking  effects 
destructive  to  the  commutator  surface.  If 
the  commutator  has  a  polished,  bronze  col- 
ored surface,  and  is  free  from  blackening, 
nothing  need  be  done  to  it  unless  the 
brushes  squeak,  when  the  finger  wet  in  oil 
may  be  rubbed  over  the  commutator  bars. 
There  is  no  harm,  however,  in  wiping  off 
the  commutator  occasionally  with  a  piece 
of  fabric  which  is  free  from  loose  threads, 
using  a   firm  pressure   upon   the  bars   and 


turning  the  motor  meanwhile  by  pushing 
the  vehicle  by  hand.  If  the  commutator 
be  found  black  and  rough,  the  car  may  be 
jacked  up  and  the  motor  started.  A  piece 
of  medium  grade  sandpaper  may  then  be 
used  to  polish  the  commutator  surface, 
which  should  be  finished  with  a  piece  of 
dry  fabric  to  remove  the  abrasive  parti- 
cles, after  which  a  minute  quantity  of  oil 
may  be  supplied  as  described  above.  After 
very  extensive  use  the  commutator  may 
become  so  unevenly  worn  as  to  require  to 
be  trued  up  in  a  lathe. 

The  cable  connections  to  the  motor  should 
always  be  kept  tight  and  the  insulation  of 
the  cables  should  not  be  allowed  to  become 
abraded.  If  the  motor  is  of  such  construc- 
tion that  dust  may  gather  within  it  there  is 
no  objection  to  the  occasional  use  of  a  bel- 
lows or  the  compressed  air  supply  of  a 
garage  to  blow  out  copper  and  carbon 
particles  which  may  be  worn  off  in  com- 
mutation and  dust  particles  from  the  road. 

CLEANING    CONTROLLER    CONTACTS. 

The  cable  connections  to  the  controller 
should  always  be  kept  tight,  and  it  is  es- 
sential that  the  controller  fingers  should 
make  firm  connection  with  the  contacts 
corresponding  to  the  different  speeds,  as 
otherwise  there  may  be  arcing,  which  will 
roughen  their  surfaces  and  cause  the  lever 
to  work  hard.  If  the  contacts  become  burnt 
they  may  be  smoothed  with  a  file,  when  the 
current  is  cut  off  by  the  safety  plug,  and 
a  minute  amount  of  vaseline  rubbed  over 
them  to  lessen  friction.  All  copper  parti- 
cles or  other  dust  should  be  blown  or 
wiped  off  from  the  controller  and  its  con- 
nections, as  it  might  cause  a  short  circuit. 

The  acid  fumes  produced  by  the  battery, 
and  the  slopping  of  the  electrolyte,  which 
sometimes  takes  place,  is  likely  to  cause  a 
destructive  corrosion  of  all  metal  parts 
subjected  to  their  influence.  Wherever  it 
can  be  uspd  asphaltum  or  tar  paint  will  be 
found  a  good  preservative,  and  parts  which 
cannot  be  so  treated  should  be  frequently 
wiped  off. 

RUNNING  GEAR  LUBRICATION. 

Lubrication  of  the  front  wheel  and  rear 
axle  bearings  and  those  of  the  rear  wheels, 
if  the  car  be  of  the  double  motor  variety, 
should  be  attended  to  from  time  to  time. 
Non-fluid  oil  is  the  lubricant  generally  used 
for  wheel  bearings  and  fluid  oil  for  the  axle 
bearings.  Such  an  adjustment  of  the  wheel 
bearings  should  be  secured  as  will  allow 
of  perfect  freedom  of  rotation  without  any 
tendency  to  wobble.  Manufacturers'  in- 
structions as  to  adjustment  and  lubrication 
should  be  carefully  followed. 

In  the  case  of  gear  driven  electrics  which 
have  the  gears  completely  housed,  an  oc- 
casional replenishment  of  the  gear  case 
with  grease  of  medium  stiffness,  with  which 
has  been  mixed  a  quantity  of  flake  graphite, 
will  be  found  effective.  If  the  filling  hole 
in  the  gear  case  is  small  the  grease  may 
well  be  melted  and  poured  in.  Where 
gears  are  not  fully  housed  more  frequent 
lubrication  is  required  and  a  mixture  of 
non-fluid  oil  and   graphite   should   be   fre- 
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quently  "slushed"  over  the  gear  teeth.  The 
same  mixture  is  effective  upon  the  chains 
of  electrics  which  employ  them.  The  de- 
gree of  tightness  of  chains  is  important. 
They  should  not  be  so  tight  as  to  run  hard 
nor  so  loose  as  to  be  in  danger  of  running 
off  or  climbing  the  sprockets  and  thtis  being 
broken.  In  adjusting  a  chain  care  should 
be  taken  that  the  rear  axle  is  not  thrown 
out  of  parallelism  with  the  front  axle. 
Sometimes  means  are  provided  for  adjust- 
ing the  pitch  of  gears,  and  if  a  gear  seems 
to  drive  its  mate  with  unnecessary  noise 
the  pair  may  be  found  so  closely  pitched 
that  the  teeth  nearly  or  quite  "bottom." 
This  involves  unnecessary  wear  and  a  waste 
of  power. 

STEERING   GEAR   AND    BRAKES. 

The  steering  gear  deserves  most  careful 
attention,  as  its  mechanical  integrity  is  a 
life  and  death  matter.  All  joints  must  be 
frequently  lubricated,  and  all  nuts  must  be 
kept  tight.  The  gear,  at  the  same  time, 
should  operate  with  perfect  freedom.  The 
front  wheels  should  be  adjusted  to  true 
parallelism  or  undue  tire  wear  will  take  place. 
Brake  band  leathers  should  never  be  al- 
lowed to  become  worn  out,  and  brake  ad- 
justments should  be  frequently  proved  cor- 
rect. The  only  proper  test  of  a  brake  is  to 
drive  the  car  partly  up  a  steep  pitch  in 
the  road  where  there  is  plenty  of  backing 
room,  in  case  it  is  needed,  and  then  to  see 
whether  each  brake  is  able  to  hold  the  car 
from  running  backward.  If  not,  a  better 
brake  adjustment  is  required.  A  brake 
which  will  hold  a  car  from  backing  may 
almost  always  be  depended  upon  to  stop  its 
forward  motion  under  at  least  as  severe 
conditions.  It  is  not  well  to  depend  upon 
using  the  reverse  for  forward  braking  or 
the  application  of  a  forward  speed  to  pre- 
vent the  car's  running  backward,  as  there 
is  grave  danger  of  stripping  the  motor 
pinion,  twisting  off  the  armature  shaft  or 
doing  other  serious  damage  if  these  ex- 
pedients are  resorted  to  except  in  a  most 
cautious  manner. 

SIGNS   OF  DISTRESS. 

An  electric  vehicle  is  normally  so  quiet 
in  operation  that  any  unusual  rattle  or 
other  sound  is  quickly  recognized.  Such 
sounds  should  be  traced  and  their  causes 
removed.  Sometimes  the  squeaking  of  the 
spring  leaves  rubbing  one  upon  the  other 
becomes  quifee  annoying.  It  may  be  ob- 
viated by  the  injection  of  oil  between  the 
ends  of  the  leaves,  the  latter  being  slight- 
ly separated  by  forcing  a  screw  driver  point 
between  them. 

There  is  quite  a  perceptible  difference  be- 
tween the  power  required  to  drive  an  elec- 
tric vehicle  with  fully  inflated  and  with 
partly  deflated  tires — the  advantage  resting 
with  the  hard  tires.  Electric  vehicle  tires 
should  thus  be  kept  sufficiently  inflated  so 
that  the  weight  of  the  car  flattens  them 
but  very  little  at  the  points  of  contact. 

AMMETER    READINGS. 

The  driver  of  an  electric  carriage  has  one 
advantage  over  the  steam  or  gas'^line  car 
operator,  in  that  he  has  constantly  before 


him  a  means  for  determining  the  mechanical 
running  condition  of  his  vehicle.  The  am- 
meter indications,  if  studiously  observed, 
will  furnish  an  indication  of  undue  friction 
in  any  part  of  the  mechanism.  If  the  op- 
erator finds  that  the  ammeter  reads  higher 
than  usual,  when  the  car  is  traveling  a 
certain  road  under  certain  conditions,  he 
may  feel  that  there  is  some  faulty  adjust- 
ment or  lack  of  lubrication  which  requires 
attention. 

CHARGING  OUTFIT. 

It  is  here  asummed  that  the  charging  and 
other  care  of  the  vehicle  battery  is  to  be 
performed  by  the  owner,  or  under  his  di- 
rection, and  that  charging  facilities  are 
available.  The  charging  switchboard  should 
be  provided  with  an  ammeter,  and,  unless 
the  supply  is  at  a  constant  voltage,  with  a 
voltmeter.  In  addition  to  the  main  switch, 
rheostat  and  charging  cords,  there  may  well 
be  included  an  overload  and  reverse  current 
circuit  breaker,  the  former  to  limit  tlie 
current  strength  sent  into  the  battery  and 
the  latter  to  prevent  a  discharge  of  thft  bat- 
tery through  the  charging  circuit,  in  case 
of  low  voltage  in  the  latter.  If  a  mercury 
rectifier  is  the  source  of  current,  these  pos- 
sibilities will  be  found  to  be  provided  for 
in  the  regular  equipment  If  someone  is 
to  be  at  hand  during  the  whole  charging 
period  the  circuit  breakers  may  be  dis- 
pensed with. 

DETERMINING  POLARITY. 

In  case  a  vehicle  battery  is  ever  charged 
on  the  road,  at  stations  which  do  not  make 
a  business  of  such  service,  it  is  well  for 
the  operator  to  know  how  to  distinguish 
the  polarity  of  the  charging  leads.  If  the 
two  wires  of  the  charging  circuit  are  held 
a  slight  distance  apart  in  a  glass  vessel  of 
water  and  a  few  drops  of  acid  or  a  small 
pinch  of  salt  added  to  the  liquid,  bubbles 
will  begin  to  rise  from  the  two  immersed 
conductors.  One  will  give  off  gas  much 
more  freely  than  the  other.  This  is  the 
negative  and  should  be  attached  to  the 
negative  charging  terminal  of  the  car.  The 
immersed  wire,  which  gives  off  little  gas 
and  blackens  rapidly,  is,  of  course,  the  posi- 
tive. 

WHEN    TO   RECHARGE. 

It  is  time  that  the  battery  received  a  full 
charge  when  its  running  voltage  drops  to 
I.7S  volts  per  cell.  It  should  on  no  ac- 
count be  exhausted  to  a  lower  voltage  than 
this,  and  the  car  voltmeter  should  be  fre- 
quently consulted,  while  one  is  on  the  road, 
so  that  one  may  not  be  "stranded"  at  a 
distance  from  a  charging  station,  with  the 
battery  fully  exhausted.  By  "running  volt- 
age" is  meant  the  voltage  shown  by  the 
voltmeter  when  the  car  is  being  driven  at 
full  speed  over  a  good  level  road.  It  should 
be  remembered  that  voltage  indications  de- 
rived from  the  battery  when  on  open  cir- 
cuit are  meaningless,  so  far  as  its  condition 
as  to  charge  is  concerned.  A  twenty-four 
cell  lead  battery  is  in  need  of  charging 
when  its  "running  voltage"  falls  to  forty- 
two  volts,  and  the  same  may  be  said  of  a 


thirty  cell  battery  at  fifty-two  volts  and  a 
forty  cell  battery  at  seventy  volts.  These 
figures  are  necessarily  a  general  average, 
and  if  the  manufacturers  of  a  particular  car 
or  battery  quote  others  particularly  applica- , 
ble  to  their  product  they  should  be  followed 
in  preference  to  the  above. 

.  MILEAGE. 

In  determining  when  a  battery  requires  | 
recharging  the  mileage  which  the  car  has 
made  since  its  last  charge  should  be  taken 
into  consideration,  and  a  trip  odometer,  set 
at  zero  each  time  the  car  is  charged,  is  con- 
venient for  this  purpose.  The  condition  oi 
the  roads  traveled  should,  of  course,  be 
considered  in  estimating  the  work  which 
has  been  taken  out  of  the  battery.  As  a 
rule  it  is  not  advisable  to  recharge  a  bat- 
tery unless  its  charge  is  at  least  one-half 
expended,  and  the  length  of  charge  given 
it,  if  only  partially  exhausted,  should  b< 
proportioned  to  the  fraction  of  the  charge 
which  is  estimated  to  have  been  utilized 
The  charge  in  ampere-hours  to  be  given  a 
partially  discharged  batterj'  is  often  taken 
as  the  estimated  ampere-hours  of  discharge, 
plus  15  or  20  per  cent  If  one  carries  an 
odometer  or  has  some  other  means  of  esti- 
mating the  mileage  covered,  any  noticeable 
reduction  in  the  distance  which  the  car 
can  travel  on  a  single  charge,  as  time  goes 
on,  will  become  apparent.  When  such 
diminution  in  discharge  capacity  become 
obvious  it  is  evident  that  the  battcr>'  is 
out  of  condition,  assuming  that  the  car  15 
running  at  its  usual  rate  of  current  con- 
sumption. 

RATE  OF  CHARGE. 

The  -rate  at  which  a  particular  battery 
should  be  charged  is  best  obtained  from 
the  manufacturer's  published  figures.  As  a 
rule,  a  certain  number  of  amperes  (regu- 
lated by  the  charging  rheostat)  is  prescribed 
for  each  type  of  cell.  This  rate  is  main- 
tained until  the  voltmeter  shows  that  a 
certain  voltage  rise  has  taken  place — a  volt- 
age of  about  2.5s  volts  per  cell  (current 
flowing)  is  frequently  the  figure  named. 
The  current  is  then  reduced  to  a  value 
about  one-half  of  that  previously  supplied 
which,  of  course,  causes  the  voltage  to 
drop  considerably.  This  reduced  amperage 
is  then  maintained  until  the  voltage  rises 
again  to,  say,  2.55  volts  per  cell,  when  the 
charge  is  regarded  as  complete.  Some 
manufacturers  prescribe  a  fixed  amperage 
for  the  first  part  of  the  charge,  which  is 
continued  until  the  voltage  reaches  abot't 
-.55  volts  per  cell  (current  flowing),  and  a 
diminishing  current  during  the  latter  part 
of  the  charge  sufficient  to  maintain  thi^ 
voltage — the  current  being  ait  off  when 
the  amperage  required  to  maintain  this  volt- 
age falls  below  a  prescribed  figure. 

ACID  FUMES  AND   HE.\T. 

It  is  very  desirable  that  the  battery  com 
partnient  of  the  car  should  l>e  fully  opened 
during  charge,  in  order  that  the  acid  spr^y 
and  explosive  gases  generated,  particularly 
during  the  latter  part  of  the  charge,  mat 
readily  escape.    There  should  be  good  veii- 
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ition  in  the  stable  where  charging  is 
aducted,  as  otherwise  the  air  may  be- 
ne too  irritating  to  be  breathed  witli 
mfort,  very  corrosive  to  all  metal  sur- 
:cs,  and  possibly  highly  explosive.  The 
nperature  of  the  cells  should  be  carefully 
Itched  during  the  charge,  and  if  they  be- 
tnc  very  hot  to  the  touch  the  current  may 
ill  be  reduced  or  the  charge  may  be  dis- 
ntinued  long  enough  to  allow  the  cells 
resume  a  safe  temperature. 

PRECAUTIONS   IN   CHARGING. 

It  is  a  safe  plan  never  at  any  time  to  ex- 
ed  the  charging  rate  advised  by  the  man- 
acturers,  but  if,  owing  to  lack  of  time,  it 
very  important  that  the  charge  be  hast- 
icd,  the  excess  of  charging  current  shouM 
applied  during  the  first  part  of  the  proc- 
s  only,  and  never  at  or  near  the  finish  of 
e  charge,  which  should  always  be  con- 
jctcd  according  to  directions.  When 
larging,  always  keep  in  mind  the  extent  to 
hich  the  previous  charge  has  been  ex- 
lustcd,  and  plan  the  recharge  accordingly. 
While  the  car  is  in  operation  under  ordi- 
Jiry  conditions  of  level  road  the  running 
^Itage  will  be  found  to  be  about  2.2  volts 
iT  cell  until  the  charge  shows  signs  of  ex- 
austion. 

SPILLING  OF  ELECTROLYTE. 

It  is  of  importance  that  the  electrolyte  in 
U  the  cells  be  maintained  at  the  proper 
eight.  There  is  frequently  some  loss  of 
^uid  by  slopping,  and  some  through  evap- 
ration  and  spraying.  Sometimes  through 
ccident  a  cell  may  break,  its  solution  be 
)st,  and  wet  the  battery  compartment,  as 
fell  as  dripping  upon  the  running  gear  and 
orroding  it.  Solution  spilt  into  the  bat- 
fry  compartment  deteriorates  the  wood- 
work, and  may  cause  serious  leakage  of 
urrcnt  The  elements  of  the  broken  cell 
re  likely  to  be  considerably  injured,  and 
he  capacity  of  the  battery  as  a  whole  is 
educed.  If  there  is  evidence  of  spilt  acid 
round  the  cells  the  source  should  be  de- 
ermined  and  the  defect  remedied.  It  is 
ustomary  to  keep  the  liquid  within  tJ  e 
ells  at  such  a  height  as  fully  to  cover  the 
leracnts.  If  the  level  is  reduced  by  slop- 
ing or  spraying  fresh  electrolyte  of  the 
roper  gravity  should  be  added  to  replace 
he  loss.  In  case  the  loss  has  been  occa- 
ioned  by  evaporation  the  proper  quantity 
f  distilled  water  should  be  added. 

SYRINGE   AND    HYDROMETER. 

Every  user  of  an  electric  vehicle  should 
c  provided  with  a  battery  syringe  and  a 
lydromcter  for  determining  the  specific 
xavity  of  the  electrolyte,  and  the  condition 
^  the  liquid  in  each  cell  should  be  occa- 
lonally  tested.  The  proper  density  of  the 
iquid,  when  the  cells  are  fully  charged,  is 
tsually  considered  to  be  about  1,300,  or  34* 
^ume,  although  some  authorities  give 
•250  s.  g..  or  28"  B.  If,  in  testing  the 
Jwrged  individual  cells,  certain  ones  are 
twnd  the  liquid  of  which  shows  a  smaller 
ferisity,  it  is  to  be  presumed  that  they  are 
•ut  of  condition   for   some   reason.     Low 


gravity  of  the  solution  will  often  be  found 
coincident  with  low  cell  voltage  and  a  white 
appearance  of  the  plates,  which  indicates  a 
sulphated  condition. 

TESTING  CELLS. 

A  low  reading  voltmeter  should  be  peri- 
odically employed  to  ascertain  the  voltages 
of  the  separate  cells.  The  battery  should 
be  put  on  discharge  through  a  rheostat,  and 
the  cell  voltages  then  taken.  Any  cells 
which  show  a  voltage  noticeably  below  the 
average  should  be  noted  for  future  treat- 
ment. Sometimes,  however,  these  "low" 
cells  may  be  brought  up  by  completely  dis- 
charging the  whole  battery  through  a  rheo- 
stat or  otherwise,  and  then  immediately  sub- 
jecting it  to  a  moderate  overcharge  at  a 
reasonable  amperage.  In  fact  a  slight  peri- 
odical overcharge  of  a  battery  is  regarded 
as  beneficial  rather  than  otherwise,  but,  as 
before  stated,  habitual  overcharging  is  to 
be  carefully  avoided.  If,  however,  any  cells 
which  are  found  to  be  "low"  are  short  cir- 
cuited or  otherwise  seriously  deranged  the 
above  treatment  will  afford  no  permanent 
cure — ^the  defective  cells  immediately  de- 
generating into  their  previous  "sick"  condi- 
tion, which  is  recognizable  by  low  voltage, 
low  gravity  of  the  electrolyte  or  an  ab- 
normal appearance  of  the  plates. 

CLEANING  CELLS. 

Active  material  is  likely  to  scale  off  the 
plates  from  the  effects  of  hard  service,  jar- 
ring or  an  excessive  rate  pf  charge,  and 
sometimes  may  collect  as  sediment  in  the 
bottom  of  the  jars.  If  it  collects  in  suflS- 
cient  quantity  it  may  bridge  the  positive  and 
negative  groups  of  plates  and  short  circuit 
the  cell,  destructively  discharging  it.  Some- 
times the  separators  of  the  opposing  groups 
of  plates  of  a  cell  become  bridged  by  sedi- 
ment and  a  short  circuit  results.  A  short 
circuited  cell  is  prone  to  heat  badly,  and 
lose  its  voltage  and  charge  rapidly.  It  is 
essential  that  sediment  be  removed  from  the 
jars  and  the  jars  thoroughly  washed  out 
before  much  falling  of  active  material  has 
taken  place.  The  elements  should  be  ex- 
posed to  the  air  as  short  a  time  as  possible. 
The  connections  between  cells  should  be 
seen  to  be  tight  and  of  good  conductivity! 

In  case  a  cell  appears  to  be  internally 
short  circuited  or  otherwise  defective  so  that 
it  cannot  be  brought  up  to  a  normal  ca- 
pacity, it  is  better  for  the  average  user  to 
call  upon  the  manufacturer  for  assistance 
in  rectifying  the  trouble.  Of  course,  if  one 
wishes,  the  "low"  cells  may  be  removed 
from  the  trays  and  given  special,  repeated, 
low  rate  charges  and  discharges  in  order 
to  try  to  bring  up  their  capacity. 

TO    PREVENT    SULPHATING. 

One  thing  which  should  carefully  be 
avoided  is  allowing  a  battery  to  remain  fully 
discharged  for  any  length  of  time,  as  seri- 
ous sulphating  of  the  plates  will  be  the  re- 
sult. The  battery  of  any  car  which  is  out 
of  regular  service  should,  at  intervals  of 
three  or  four  weeks,  be  discharged  through 
a  rheostat,  or  otherwise,  and  then  given  a 


full  fresh  charge.  Of  course,  the  battery  of 
a  car  which  is  out  of  commission  may  be 
dissembled,  but  this  process  involves  con- 
siderable labor  and  the  adoption  of  special 
precautions  in  order  to  avoid  injury  to  the 
plates.  Periodical  discharging  and  charging 
is  not  very  expensive  or  troublesome.  It 
tends  to  reduce  the  effects  of  local  action, 
the  result  of  which  is  lessened  capacity. 

SUMMARIZED  INSTRUCTIONS. 

Instructions  covering  the  main  points  in 
the  care  of  a  vehicle  battery  may  be  briefly 
summarized  as  follows:  Do  not  discharge 
the  battery  too  far  and  do  not  let  it  long 
remain  discharged.  Do  not  habitually  over- 
charge it,  but  let  the  charge  be  proportioned 
to  the  extent  to  which  energy  has  been 
taken  from  it.  Follow  instructions  as  to 
charging  rates.  Note  the  mileage  obtaina- 
ble from  a  charge,  and  if  it  diminishes  obvi- 
ously, ascertain  the  cause  at  once.  Watch 
the  condition  of  the  individual  cells  in  re- 
spect to  voltage  beating,  retention  of  the 
charge  and  state  of  the  electrolyte  in  point 
of  density  and  quantity.  Keep  the  jars  rea- 
sonably free  from  sediment,  the  battery 
compartment  dry  and  the  cell  connections 
tight  When  a  cell  seems  incurably  "sick" 
let  the  manufacturer  deal  with  it. 


The  Care  and  Maintenance  of  Tires. 

By  Harry  B.  Haines. 

There  is  perhaps  no  more  important 
question  in  connection  with  automobiling 
today  than  the  wear  and  care  of  tires,  and 
the  subject  is  one  potent  with  possibilities. 
It  is  a  self-evident  fact  that  the  success  and 
pleasure  of  motor  vehicle  transportation  de- 
pends to  a  great  extent  on  the  tires,  be  they 
pneumatics  or  solids,  and  as  the  so  called 
"wind  bags"  are  used  on  thfe  majority  of 
cars  they  are  worthy  of  first  attention  and 
consideration. 

The  two  greatest  of  the  tire  evils,  blow- 
outs and  rim  cutting,  have  to  a  great  ex- 
tent been  obviated  by  the  superior  construc- 
tion and  improvement  of  tires,  as  well  as 
the  employment  of  better  methods  in  their 
manufacture  and  the  use  of  better  materials, 
but  even  yet  the  automobilist  is  not  free 
from  these  costly  and  annoying  accidents. 

The  tire  item,  as  is  well  known,  is  the 
greatest  expense  in  automobiling,  and  it  is 
obvious  that  the  larger  and  heavier  the  car 
and  the  more  power  ej^erted  by  the  engine 
in  driving  it,  the  greater  will  be  the  wear 
on  the  tires  and  the  consequent  cost  of 
Iceeping  the  wheels  shod.  The  manufactur- 
ers figure  that  the  life  of  a  tire  should  be 
3,500  miles  under  ordinary  usage  and  con- 
ditions, but  it  is  safe  to  say  that  two-thirds 
of  the  tires  in  use  fall  considerably  short 
of  this  mileage  and  are  cast  into  the  junk 
heap  or  sent  back  for  replacement  after 
they  have  gone  1,800  to  2,400  miles,  and 
often  before  that. 

Judging  the  distance  that  a  tire  has  gone 
is  a  rather  difficult  proposition,  and  there 
is  many  a  man  driving  an  auto  today  who 
when  he  seeks  a  replacement  on  a  tire  will 
swear  that  it  has  gone  only  two  or  three 


one  or  two  thousand.  This  same  man 
would  never  think  of  lying  in  the  transac- 
tion of  his  own  business  matters,  but  the 
idea  seems  prevalent  among  automobilists 
that  the  tire  companies,  like  the  trolley  and 
railroad  corporations,  are  legitimate  prey 
and  should  be  "done"  as  often  and  as  per- 
sistently as  possible. 

It  is  argued,  on  the  other  hand,  that  the 
tire  companies  get  exorbitant  prices  for 
their  goods,  but  that  is  neither  here  nor 
there,  and  the  question  of  replacement  may 
as  well  be  left  between  the  user  and  the 
manufacturer  for  their  mutual   settlement. 

MILEAGE  ALLOWANCE   SYSTEM. 

It  is  interesting  to  note  in  this  connec- 
tion, however,  that  the  manufacturers  have 
ceased  to  ask  the  customer  how  far  he  has 
used  a  rim-cut  or  blown-out  tire  that  is 
sent  in  for  replacement  on  the  3,500  mile 
part  payment  basis.  In  the  early  days  the 
customer  stated  his  mileage  and  an  allow- 
ance was  made  on  his  figures,  but  now, 
when  the  tire  comes  in,  if  possible  the 
record  of  its  date  of  sale  is  looked  up,  and 
at  any  rate  it  goes  into  the  hands  of  an  ex- 
pert, who  places  an  approximate  mileage 
figure  on  it  and  the  adjustment  is  made 
with  the  customer  on  that  basis.  This  re- 
placement idea  is  calculated  to  save  the 
customer  some  money  in  keeping  tires  on 
his  car  and  also  to  keep  him  feeling  good 
toward  the  manufacturer,  but  its  abuse  has 
resulted  in  a  partial  recall  of  what  for  a 
time  looked  like  generosity  on  the  part  of 
the  tire  people. 

Taking  it  for  granted  that  a  man  can  get 
but  little  in  the  way  of  allowance  on  his 
old  tires  and  must  pay  the  trust  prices,  the 
item  of  cost  of  tires  begins  to  assume 
serious  proportions.  I  know  that  in  my 
own  case  I  have  had  new  32x4  inch  tires 
blow  up  after  as  little  as  three  hundred 
miles'  usage,  but  in  such  cases  have  been 
generally  given  a  fair  allowance  on  the  pur- 
chase of  new  ones. 

LIFE  OF  TIRES. 

To  figure  out  what  service  a  tire  will 
give  is  impossible.  To  approximate  how 
far  it  ought  to  go  is  easy  enough,  but  no 
two  tires  on  any  two  machines  of  like 
weight,  speed,  etc.,  ever  give  the  same  ser- 
vice, even  if  driven  over  exactly  the  same 
roads  and  under  the  same  conditions.  In 
making  this  statement  we  come  to  the  key- 
note of  the  tire  situation — the  driver  of  the 
machine.  It  is  with  the  man  at  the  wheel 
that  the  length  of  service  a  set  of  tires 
will  give  rests  to  a  great  extent,  and  one 
man  will  drive  a  set  4,000  miles  while 
another  driver  will  not  get  half  that  dis- 
tance. If  the  driver  is  careless  and  slams 
his  car  over  bad  roads  at  high  speeds  it  is 
possible  for  him  without  much  difficulty  to 
make  the  tire  expense  figure  up  to  more 
than  all  the  other  operating  expenses  of  the 
car  combined. 

STRAIN  OF  HIGH  SPEED  TURNING. 

Fifty  per  cent,  of  all  tires  in  use  are 
never  worn  out  by  natural  wear.    They  go 


recklessly  and  no  effort  is  made  to  shield 
the  tires  or  to  prolong  their  life  and  utility. 
The  heaviest  strain  on  the  tires  comes  in 
rounding  a  turn,  and  it  is  a  piece  of  good 
luck  if  nothing  unusual  happens  when  a 
heavy  car  is  swung  at  high  speed  around  a 
sharp  comer.  At  these  times  the  canvas 
layers  of  the  tire  are  subjected  to  a  terrific 
and  abnormal  strain  that  sooner  or  later 
impairs  their  efficiency  and  paves  the  way 
for  a  blow-out  This  practice  further  wears 
off  the  tire  tread  or  outside  cover  a  great 
deal  more  rapidly  than  when  the  car  is 
rolling  over  the  roads  in  a  straight  line. 
Sudden  swerves  of  any  sort  have  the  same 
effect  on  the  tires,  and  the  driver  who  is 
willing  to  take  the  turns  slowly  will  find 
that  the  caution  so  observed  will  mean  a 
saving  in  tire  expense.  In  turning  a  curve 
at  high  speed  the  car  is  thrown  toward 
the  outside  of  the  curve  by  the  centrifugal 
force,  and  for  the  moment  the  whole  weight 
is  resting  on  the  two  wheels  of  that  side, 
the  back  of  the  car  is  thrown  round  and 
the  rear  wheels  drag  along  the  ground. 
The  result  is  additional  strain  on  the  fabric 
and  wear  on  the  rubber  tread. 

WEAR  DEPENDENT  ON   DRIVERS. 

In  support  of  this  argument  it  may  be 
stated  that  it  was  noticed  in  a  recent  promi- 
nent race  that  one  of  the  drivers  wore  out 
thirteen  casings  while  another  only  wore 
out  two.  Both  cars  were  alike  and  both 
were  driven  over  the  same  course  at  about 
the  same  speed  and  both  finished  well  up 
with  the  leaders  one  after  the  other. 
Among  tire  men  this  great  difference  in  the 
tire  wear  on  the  two  cars  occasioned  no 
end  of  conunent  and  was  finally  attributed 
to  a  difference  in  the  manner  in  which  the 
two  men  drove  their  cars.  The  car  that 
wore  out  the  thirteen  casings  rounded  the 
curves  at  the  greatest  possible  speed,  so  as 
not  to  lose  a  second,  and  the  brakes  were 
applied  suddenly  and  violently  at  times, 
locking  the  rear  wheels  and  causing  them  to 
skid  along  the  ground  The  other  driver, 
when  approaching  the  turns,  slackened  his 
speed  and  applied  his  brakes  some  time  be- 
fore reaching  the  corner,  and  then  progres- 
sively, putting  them  on  and  releasing  them 
and  steadily  slackening  the  momentum  un- 
til the  turn  was  reached;  he  then  swung 
around  at  fair  speed  and,  getting  on  the 
straight  stretch,  opened  up  his  engine  and 
was  off  again  like  a  flash. 

It  may  be  seen  from  this  that  it  is  ad- 
visable for  the  man  who  would  keep  his 
tire  expense  down  to  avoid  locking  the 
wheels  of  his  car  by  applying  the  brakes  too 
suddenly  and  to  avoid  rounding  turns  at 
high  speeds. 

EFFECT  OF   BRAKING  ON   TIRES. 

In  considering  the  ordinary  application  of 
brakes  it  may  be  said  that  their  adjustment 
and  handling  has  a  great  deal  to  do  with 
tire  wear.  In  most  cars  the  brakes  for 
ordinary  use  are  so  arranged  that  the  brak- 
ing operation  is  transmitted  through  the 
differential   and  distributed  evenly  to  both 


emergency  brakes,  that  arc  in  nnr 
not  used  as  their  name  implies,  bts  ip  r 
stantly  employed,   the   situatiai  0 
different. 

These  generally  apply  00  tise  ^i< 
in  many  cases  not  enough  attenti*  .  ri 
to  their  adjustment,  the  result  hoc 
when  applied,  either  through  the  jca^ 
of  dirt  or  grit,  one  of  the  baoi^  tS  W 
tighter  than  the  other.  The  nsf^ 
one  wheel  is  retarded  more  vwicBL 
the  other  and  the  entire  stqjpot 
comes  on  it,  with  a  consequent 
wear  and  strain  on  that  tire.  Care  i 
be  taken  to  see  that  both  of  tb« 
bind   about  evenly. 

An  equalizing  device  is  gasenlS 
vided  for  this  purpose,  but  in  cars  u 
is  not  the  brake  wires  or  rods  siw^  I 
so  arranged  that  the  pressure  t^Hi 
the  brake  handle  divides  t\a^v  sn^ 
the  two  wheels, 

EFFECT    OF    A    "l-UJtCE**    ClCTJl 

Equal  in  its  destructive  tSea  '= 
to  improperly  operating  brakes  15  1 
ping"  or  faulty  clutch.  A  claid  '£ 
poorly  adjuste<ii  or  for  lack  of  oC 
other  cause  takes  hold  too  suddc: 
prove  destructive  to  tires.  I  ha.i-  i 
seen  a  driver  let  his  clutch  m  w^  - 
gine  speeded  up,  and  as  a  result  •> 
wheels  would  spin  around  twice  l<'  * 
car  started  forward,  so  vioicnt  •-! 
clutch  action.  The  wear  od  tires  ..-: 
strain  imder  such  conditions  arc  terr . 
entire  car  is  subjected  to  a  soddT  * 
which  centres  in  the  tires  and  h^-  i* 
dency  to  tear  the  rubber  from  ti*-  ii 
which  it  often  does.  This  startin?  i 
even  worse  than  the  stopping  sk- 1  - 
as  wear  on  the  tire  surface  is  c  'T 
A  car  should  be  started  slowly  an*  »i 
a  jerk.  It  should  be  remembem-  *- 
tires  are  the  yielding,  elastic  arc 
part  of  the  machine,  and  as  sucf 
ject  to  the  severest  of  strains. 

DISAUGNMENT    OF    AXLEo 

On  many  cars  no  doubt  the  tanti 
on   tires   has  been    noticed,   anJ  ^  i 
be    seen    on   which    the    mlH-cr  i- 
worn    off    one    side,    expo^inf^  v:- 
This  is  generally  due  to  improper  ■ 
of    the    steering   gear    or    ^tcerxis 
Great  care  should  be  taken  to  <«f  ' 
wheels  line  properly  and  that  tV. 
The  derangement  of  the   rear  i\ 
ment  will  also  cause   excessHe  — 
and   this    is   commonly    met    w.\y 
fitted  with  chain  drive,   the  ad:^" 
which   is   made   by   taking   up  o-* 
rods.     Care   should    be    taken  t" 
each  of  the  rods  exactly  in  mskr^ 
justment,    and    at    all    times    t^  ' 
wheels    properly    lined    up     It  i* 
with  a  bevel  gear  car  to  ha**  r* 
clips  loosen  and   allow   the  ax2r 
forward  a  little  and  put  the 
line,  and  it  is  well  to  give 
this. 
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CAUSES  OF  ROAD  INJIHIIES. 

In  dropping  into  a  deep  hole,  which 
allows  the  car  to  come  down  hard  on  the 
springs,  tires  are  often  injured  by  being 
cut  by  mud  guard  bolts.  Care  should  be 
taken  to  see  that  all  such  bolts  are  filed 
down  flat  to  the  level  of  the  under  surface 
of  the  guard,  so  that  all  rough  edges  are 
removed,  and  if  the  tire  rubs  against  them 
it  will  not  be  injured  and  torn. 

Sharp  stones,  such  as  are  foimd  on  most 
macadam  roads,  pieces  of  glass,  metal,  nails, 
tacks,  bits  of  wire,  sharp  trolley  rails  or 
switch  frogs  and  a  thousand  other  enemies 
await  the  coming  of  the  rubber  tire  and 
hasten  its  destruction,  and  it  is  the  duty  of 
the  driver  to  avoid  these  as  far  as  possible. 
A  constant  watch  of  the  road  will  enable 
the  man  at  the  wheel  to  so  steer  his  car 
that  he  can  avoid  most  of  these  dangerous 
cbstructions. 

When  a  tire  is  cut  by  a  bit  of  glass  or  a 
sharp  stone,  at  times  the  cut  extends  en- 
tirely through  the  outside  rubber  and  right 
down  to  the  fabric.  The  result  is  that  dirt 
pounds  in  and  water  finds  its  way  down  to 
the  fabric,  rotting  it.  The  tire  pounds  full 
of  dirt  and  the  way  is  paved  for  a  blow-out. 
Although  it  is  a  nuisance  to  do  so,  it  is  ad- 
visable, in  the  case  of  a  cut  of  any  size,  to 
have  it  cleaned  out  and  vulcanized. 

PUNCTURES. 

In  the  case  of  a  puncture  stop  at  once. 
More  tires  have  been  ruined  by  rtmning  on 
them  flat  than  in  any  other  way.  Some 
drivers  offer  as  an  excuse  for  not  stopping 
when  a  tire  has  been  punctured  that  they  did 
not  know  it  was  flat  It  is  possible  that  this 
might  be  true,  but  it  is  very  improbable. 
As  an  ordinary  thing,  if  the  puncture  is 
in  a  front  tire,  it  can  be  noticed  at  once,  as 
steering  is  made  difficult,  and  if  it  is  in  a 
rear,  the  car  seems  to  lose  power  and 
skids  without  apparent  cause  toward  the 
side  on  which  the  punctured  tire  is  located. 
Running  on  a  tire  that  is  flat  not  only  sub- 
jects the  casing  to  rim  cutting,  but  has  a 
tendency  to  tear  the  rubber  from  the  fabric, 
to  draw  the  stay  bolts  from  their  shoulders 
and  to  drag  the  valve  out  of  the  inner 
tube.  If  the  tire  cannot  be  repaired  for 
any  reason,  it  is  better  to  remove  it  from 
the  rim  entirely,  rather  than  run  on  it  flat, 
going  along  slowly.  It  is  sometimes  pos- 
sible to  make  a  makeshift  tire  with  a  piece 
of  rope  bound  around  the  wheel.  As  an 
ordinary  thing  most  motorists  have  spare 
inner  tubes  and  also  bindings  that  in  case 
of  a  blow-out  will  hold  the  tube  in  until 
the  run  home  is  made. 

INFLATION. 

The  life  and  efficiency  of  tires  will  be 
greatly  increased  if  they  are  always  kept 
well  pumped  up.  I  have  found  in  my  own 
experience  that  a  tire  well  pumped  up  is 
not  so  likely  to  puncture,  as  it  bounces  over 
the  road  more  freely  than  a  half  inflated 
tire,  runs  on  a  narrower  tread  and  has  a 
tendency  to  roll  over  obstructions  such  as 
sharp  stones,  glass,  etc.,  rather  than  to  dig 
down  into  them.    The  objection  to  too  hard 


a  tire  is  that  in  warm  weather  the  air  is 
likely  to  expand  and  by  its  additional  pres- 
sure cause  blow-outs.  This  is  a  condition 
met  with  more  frequently  in  tropical  coun- 
tries than  here,  and  in  Cuba  after  a  short 
rim  it  is  often  necessary  to  stop  and  let 
out  some  of  the  air  in  order  to  relieve  the 
strain  on  the  tire. 

It  has  been  found  advisable  after  long 
runs  in  the  summer  to  throw  cold  water 
on  the  rear  tires  of  cars  in  order  to  cool 
them  off,  and  this  sometimes  may  prevent 
a  possible  blow-out. 

INJURIOUS  EFFECT  OF  OIL. 

Care  should  be  taken  to  keep  all  oil  from 
the  tires.  It  is  a  well  known  fact  that  oil 
is  particularly  injurious  to  tires,  and  yet  I 
have  seen  cars  in  garages  time  and  time 
again  with  the  tires  standing  in  pools  of 
grease  and  oil  for  hours  at  a  time.  Oil 
rots  rubber,  takes  the  life  out  of  it  and  im- 
pairs its  resiliency,  and  great  care  should 
be  taken,  particularly  when  the  machine  is 
standing  in  a  garage,  to  keep  the  tires  free 
from  oil.  Oil  spattering  on  them  on  the 
road  is  not  half  so  injurious,  as  the  dust 
and  dirt  wipes  it  off.  In  some  cars  the  en- 
closed live  axles  are  filled  too  full  of  oil 
and  this  works  down  through  the  bearings 
on  cither  side  of  the  wheels  and  so  down 
the  spokes  to  the  tires.  All  oil  should  be 
carefully  wiped  off  the  tires,  which  may  be 
dusted  with  powdered  chalk  to  absorb  all  of 
the  lubricant 

DURING    PERIODS    OF    NON-USE. 

Apart  from  the  wear  and  tear  of  actual 
usage,  rubber  tires  have  three  natural  ene- 
mies, viz.,  light,  heat  and  oil,  and  each  has 
its  own  peculiar  effect.  When  the  car  is 
in  the  garage  and  is  not  to  be  used  for  some 
time  it  is  always  advisable  to  jack  the 
wheels  up  and  keep  the  weight  off  them. 
Many  owners  of  cars  have  special  devices 
for  raising  the  wheels  from  the  floor,  and 
even  when  leaving  their  cars  over  night 
jack  them  up.  This  is  no  doubt  beneficial 
to  the  tires  and  adds  to  their  life  and 
durability,  but  it  is,  of  course,  some  little 
trouble.  When  the  wheels  are  not  jacked 
up  and  the  tires  allowed  to  stand  for  any 
length  of  time,  they  should  be  kept  well 
inflated  and  the  car  should  be  moved  from 
time  to  time,  so  that  the  tire  does  not 
flatten  as  a  result  of  being  allowed  to  stand 
on  the  same  spot  for  a  considerable  length 
of  time. 

The  contrary  is  the  rule  when  the  wheels 
are  jacked  up  and  the  weight  is  taken  off 
the  tires,  it  being  advisable  then  to  deflate 
them  and  so  take  all  the  pressure  off  them. 
One  thing  should  be  kept  in  mind,  however, 
and  that  is  that  the  car  should  never  be  al- 
lowed to  stand  for  any  length  of  time,  not 
even  for  a  half  hour,  on  a  deflated  tire.  Rim 
cutting  is  sure  to  result  and  at  times  inner 
tubes  are  irreparably  ruined  by  carelessness 
in  this  respect. 

SAFE  CARRYING  OF  TUBES. 

Many  auto  owners  are  put  to  expense  by 
the  spoiling  of  spare  inner  tubes  and  outer 
casings  as  a  result  of  neglect  in  caring  for 


them  until  they  are  ready  to  be  used.  The 
only  logical  and  safe  way  to  carry  inner 
tubes  is  to  roll  each  one  up  separately,  tak- 
ing care  to  see  that  the  valve  stem  is  left 
on  the  outside  of  the  roll,  and  then  put 
them  each  into  a  separate  bag  well  pro- 
vided with  French  chalk.  Each  bag  should 
then  be  so  stored  away  that  it  will  not  rub 
against  the  other  or  against  any  tools,  as 
the  tube  will  be  chafed  and  ruined  if  it 
does.  Many  users  are  careless  enough  to 
carry  inner  tubes  in  their  tool  boxes,, 
where  they  are  chafed  by  the  tools  and 
rotted  by  the  oil.  After  a  tube  has  been 
carried  a  few  weeks  it  is  well  to  take  it 
out  of  the  bag  and  refold  it,  as  it  is  likely 
to  fall  in  holes  at  the  creases  if  allowed 
to  remain  too  long  in  the  same  position. 

TIRE  COVER   BAGS. 

Extra  outer  shoes  should  never  be  car- 
ried on  the  machine  unless  protected  by  a 
dust  and  water  proof  covering.  To  allow 
rain  and  dirt  to  get  at  them  means  to  have 
the  fabric  rotted  before  it  is  used.  If  the 
tires  are  stored  away  in  a  garage  or  at 
home  they  should  be  suitably  wrapped  to 
keep  the  dampness  and  dust  from  them  and 
should  be  kept  in  a  dark  room,  one  that 
is  dry  and  has  an  even  temperature  of  about 
60  to  70  degrees  Fahrenheit. 

In  conclusion  it  may  be  said  that  the  man 
who  is  willing  to  give  his  tires  proper  care 
and  attention  will  find  that  he  will  not  only 
increase  the  efficiency  and  length  of  their 
service  but  will  experience  less  delays  en 
route  from  tire  troubles.  Tires  are  trouble- 
some enough  at  best  without  giving  them  an 
opportunity  to  make  further  annoyance  by 
neglecting  them.  r  r' 
<    i 

Treatment  of  Storage  Batteries  as 
to  Use,  Charging,  Cleaning,  Etc. 

By  Herbert  H.  Rice. 

Advice  as  to  the  use  of  a  storage  bat- 
tery may  be  properly  considered  as  appro- 
priate to  instructions  to  the  owner,  rather 
than  to  the  garage  man,  but  the  use  in 
operation  while  in  the  vehicle  may  be 
summed  up  in  a  very  few  words. 

Assuming  that  the  battery  has  been 
somewhere  nearly  proportioned  by  the  car- 
riage manufacturer  to  the  work  required 
of  it,  there  is  nothing  for  the  user  of  the 
vehicle  to  do  about  his  battery  but  to  let 
it  alone  and  use  the  controller  as  directed 
by  the  vehicle  manufacturer,  the  only  in- 
structions which  affect  the  battery,  as  such, 
being  not  to  start  the  carriage  regularly  at 
high  speed,  but  to  accelerate  by  throwing 
the  controller  one  notch  at  a  lime.  The 
only  other  but  really  important  warning 
is  not  to  discharge  the  battery  below  its 
proper  discharge  point,  which  is  about  1.8 
per  cell,  from  which  figures  the  discharge 
voltage  point  is  easily  figured  for  any  given 
number  of  cells.  This  voltage  reading 
must  be  taken  not  when  the  carriage  is 
idle  or  the  power  off,  but  when  the 
carriage  is  running  at  its  normal  speed 
(not  usually  the  highest)  on  the  level. 

As  for  the  garage,  the  rules  for  charging 
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Storage  batteries  vary  slightly  with  differ- 
ent makes  of  batteries,  but  in  general  they 
are  so  nearly  alike  that  instructions  re- 
garding one  lead  battery  are  applicable  to 
all  others. 

Qiarge  batteries  immediately  after  a 
complete  discharge  or  after  a  half  or  two- 
thirds  discharge.  It  is  deleterious  to 
charge  a  battery  every  time  the  carriage 
is  run  for  a  mile  or  two,  and  here  some 
judgment  must  be  used.  It  is  injurious, 
on  the  other  hand,  to  allow  a  battery  to 
remain  discharged  for  any  length  of  time, 
as  sulphation  immediately  begins  in  a  dis- 
charged battery.  It  is  proportional,  how- 
ever, to  the  extent  of  the  discharge,  and 
it  is  far  better,  if  one  is  doing  regular  trips, 
to  charge  once  a  day  or  every  other  day, 
rather  than  to  place  the  carriage  on  charge 
every  time  it  comes  in  the  garage.  Of 
course,  garage  keepers  do  not  always  know 
how  much  a  carriage  has  been  used  and  a 
customer  may  want  it  for  a  long  trip  the 
next  day.  It  is  well,  therefore,  that  the 
customer  should  understand  that  the  great- 
est battery  mileege  is  obtained  by  complete- 
ly -discharging  and  completely  charging  in 
all  cases,  rather  than  by  using  a  little  and 
stuffing  the  battery  again.  The  only  warn- 
ing is,  do  not  allow  the  battery  to  stand 
any  time  completely  discharged,  nor  very 
long  partially   discharged. 

Many  makers  of  batteries  advocate  what 
is  a  proper  overcharge,  though  this  word  is 
ill  advised,  as  overcharging  is  the  very  thing 
to  be  guarded  against.  The  proper  sort  of 
an  "overcharge"  is  nothing  more  nor  less 
than  a  very  full  charge  continued  at  a  slow 
rate  for  a  longer  period,  for  the  purpose 
of  breaking  down  any  sulphate  there  may 
be. 

Garage  men  should,  about  every  two 
weeks,  give  this  "overcharge,"  the  exact 
rate  being  dependent  upon  the  size  of  the 
cells  and  may  be  found  in  the  battery  in- 
structions which  are  sent  usually  with  the 
batteries. 

Overcharging  itself,  by  which  is  meant  a 
raising  of  the  voltage  to  too  high  a  point 
and  allowing  the  battery  to  heat,  is  in- 
jurious in  that  the  active  material  is  thrown 
off  the  plates  and  as  they  become  softened 
with  heat  they  rapidly  disintegrate  and  re- 
quire renewing. 

The  proper  general  rule  for  charging  is 
to  charge  ordinarily  up  to  2^  volts  per  cell 
at  the  normal  charging  rate,  which  depends 
on  the  size  of  the  cell,  and  then  cut  the 
rate  of  charge  down  to  about  one-third  or 
one-fourth  of  the  normal  rate  and  let  the 
current  remain  until  the  charge  has  again 
reached  2^  volts  per  cell.  The  acid  at  all 
times  must  remain  above  the  plates.  Sug- 
gestions have  been  both  seriously  and 
facetiously  made  for  electric  alarm  bells,  to 
ring  when  the  acid  gets  below  the  tops  of 
the  plates,  but  the  whole  key  to  battery  care 
is  regular  inspection. 

A  battery  works  on  uncomplainingly; 
makes  no  noise,  and  the  only  evidence  of 
distress  is  in  lack  of  mileage.  There  is  so 
little  to  do  to  a  battery  that  owners,  and 


garage  men,  too,  neglect  that  little  until 
complaints  are  made.  This  regular  inspec- 
tion consists  of  looking  into  the  cells  to  see 
how  high  the  electrolyte  is  and  replacing 
any  that  has  been  lost  by  evaporation  with 
distilled  or  clear  rain  water.  It  is  not  nec- 
essary, and  in  fact  it  is  wrong,  to  replace 
this  with  electroljrte,  as  in  evaporation  the 
water  elements  only  disappear.  There  are 
times  when  from  spilling,  leakage  or  be- 
cause of  many  additions  of  water,  the  acid 
has  become  diluted.  This  is  readily  de- 
termined by  the  use  of  a  hydrometer,  fur- 
nished with  most  carriages,  by  which  the 
strength  of  the  acid  is  tested. 

Equalizing  is  a  simple  matter,  and  readily 
done.  This  same  inspection  should  bcca- 
sionally  take  the  form  of  reading  the  voltage 
of  the  individual  cells  by  putting  the  battery 
on  a  further  discharge  after  it  has  come  in 
from  a  run.  Each  cell  will  then  drop  to  the 
discharge  point  in  a  short  time,  and  that  is 
when  the  unequal  cells  are  noted  by  being 
below  the  average  in  voltage.  The  acid  oi 
such  cells  should  be  examined,  and  if  there 
seems  to  be  nothing  wrong  with  the  cell  it 
may  be  charged  separately  to  bring  it  up  to 
the  other  cells.  If  continued  trouble  ensues 
the  cells  should  be  cut  out  and  the  plates 
lifted  out,  rinsed  and  short  circuits  looked 
for.  There  is  not  likely  to  be  much  trouble 
of  this  kind  until  it  is  nearly  time  for  the 
battery  to  be  washed.  This  is  like  renewing, 
more  in  the  nature  of  a  repair,  and  can 
not  be  gone  into  fully  here.  It  is  easily 
done,  however,  and  full  instructions  may  be 
had  from  any  battery  maker.  It  consists  of 
lifting  the  elements  out  of  the  jars,  pouring 
the  acid  into  some  receptacle  where  it  may 
settle,  rinsing  the  sediment  out  of  the  jars, 
washing  the  plates  under  running  water,  re- 
placing the  elements  as  they  were  before, 
preferably  with  new  wood  separators,  if  the 
battery  is  so  built,  as  the  wood  separators 
disintegrate  when  exposed  to  the  air;  then 
the  battery  is  filled  again  with  the  clear 
electrolyte  and  sufficient  additional  added  to 
cover  the  plates.  If  the  wood  separators 
have  been  treated  or  soaked  before  they  are 
assembled  the  battery  may  be  charged  at  the 
slow  rate  and  put  into  use  almost  imme- 
diately, but  an  equalizing  of  the  cells,  if  nec- 
essary, should  take  place  by  a  long,  slow 
charge  and  by  attention  to  any  cells  which 
do  not  come  up  to  the  rest. 

The  joints  should,  preferably,  be  lead 
burned.  Facilities  for  doing  so  are  easily 
obtainable  and  much  better  results  may  be 
had  than  from  an  attempt  to  solder,  which 
is  apt  to  give  trouble.  Never  solder  a  joint 
which  will  be  in  the  acid. 

When  charging  a  carriage  it  is  advisable 
to  open  up  the  battery  compartment,  that 
free  circulation  of  air  may  be  had,  to  pre- 
vent heating  and  to  carry  away  any  acid 
fumes  there  may  be.  No  lighted  flame 
should  be  brought  near  a  battery  when 
charging,  as  there  is  a  gas  given  off  which 
is  sometimes  held  in  the  jar,  causing  slight 
explosions  sufficient  to  blow  the  cover  off 
the  jar  and  perhaps  break  it. 

A  card  system  on  every  battery,  whether 


the  carriage  is  left  at  the  garage  or  is  only 
brought  there  occasionally  by  the  owner. 
is  desirable — the  number  of  the  battcrv. 
size,  number  of  cells,  etc.,  when  it  was 
new,  when  cleaned,  when  plates  were  re- 
newed, dates,  should  be  put  on.  A  weekly 
glance  at  these  cards  will  enable  the  man- 
ager of  the  garage  to  send  a  letter  to 
various  owners  if  the  carriages  are  not 
kept  with  him,  to  suggest  that  their  bat- 
teries have  not  been  examined  for  a  cer- 
tain period  and  it  would  be  safe  to  have 
them  looked  to,  to  see  if  washing  or  re- 
newals were  needed.  A  very  small  charge, 
or  none  at  all,  should  be  made  for  this  in- 
spection, for  no  matter  how  much  is  said 
or  written  about  giving  regular  although 
little  care  to  their  batteries,  ctistomers 
usually  wait  until  the  battery  is  in  actual 
need  of  attention,  and  should  be  encour- 
aged to  frequent  inspections. 

Various  methods  of  handling  electric  car- 
riages are  successfully  used  in  garages, 
and  these  are  usually  dependent  upon  the 
current  which  is  supplied  them  or  wliicfa 
is  made  by  themselves.  Switchboairds  are 
very  attractive,  but  nearly  every  carriage 
is  supplied  with  a  meter  and  a  simple 
rheostat  on  the  wall  near  each  plug  is 
sufficient  to  regulate  the  charging  in  cmi- 
nection  with  the  meter  on  the  carriage 
Charging  plants  may  consist  simply  of 
inexpensive  rheostats,  where  straight  no 
volt  D.  C.  is  delivered,  or  of  rotary  con- 
verters or  motor  generators  to  transform 
the  current  supplied  by  the  city  to  a  direct 
current,  of  mercury  arc  rectifiers  in  case 
of  alternating  current  supply,  of  genera- 
tors belted  to  power  or  of  gas  or  g^asoline 
engines  connected  to  generators  for  the 
individual  plants. 

To  enter  into  more  detail  as  to  the  care 
of  storage  batteries  would  hardly  be  in 
place  here,  particularly  as  the  principal 
battery  companies  publish  most  complete 
instructions,  which  may  be  had  for  the  ask- 
ing, and  it  may  even  be  said  if  a  man 
knows  what  is  covered  by  about  ten  pages 
in  the  battery  instruction  books  he  knows 
absolutely  all  he  needs  to  know  about  the 
chargfing,  care,  cleaning,  renewing,  testing 
and  putting  out  of  commission  of  storage 
batteries. 

For  garage  work  a  hydrometer  with 
bulb  attachment  for  testing  the  specific 
gravity  makes  the  work  easy.  A  low  read- 
ing voltmeter  is  also  essential  for  a  gar- 
age, as  is  a  lead  burning  apparatus.  The 
latter,  however,  in  a  garage  where  there  i< 
a  small  business,  may  be  obtained  by  using 
oxygen  and  hydrogen  tanks,  as  are  on  sale 
for  stereopticon  lanterns.  Where  vcrv 
little  gas  is  used  for  burning  these  ar? 
economical  because  in  an  ordinary  lead 
burning  apparatus  the  gas  should  be  made 
daily,  while  with  the  tanks  a  very  little  mav 
be  used  whenever  wanted  and  the  valve? 
turned  off. 

A  few  of  the  "Don'ts"  quoted  from  a 
recent    publication    of   a    battery    compans 
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''Don't  allow  the  temperature  to  rise 
bove  100  degrees  F." 

"Don't  allow  the  battery  to  stand  totally 
ischargcd." 

"Don't  unnecessarily  wear  out  the  battery 
nd  increase  current  bills  by  frequent  and 
ccdless  charging  after  short  runs." 

"Don't  fail  to  locate  low  cells  and  cor- 
ed the  trouble." 


^are  and  Operation  of  Automobile 
Steam  Boilers  and  Engines. 

By  Frank  S.  Hanchett. 

In  the  operation  of  the  steam  driven  mo- 
or two  essentials  must  be  kept  in  view. 
'irst,  that  the  supply  of  steam  shall  always 
ixceed  the  demand,  and,  second,  that  this 
upply  must  be  used  in  the  most  economical 
nanncr.  And  every  move  in  the  direction 
)f  maintcrance  and  operation  must  tend 
oward  these  points. 

The  small  amount  of  room  available  for 
he  installation  of  the  boiler  and  engine  in 
he  compact  automobile  of  today,  and  the 
mperativeness  of  being  able  to  generate  a 
arge  amount  of  steam  in  a  short  space  of 
ime,  render  it  necessary  that  the  fuel  em- 
)Ioyed  shall  be  that  which  will  develop  the 
lighcst  degree  of  heat  for  the  smallest 
imount  used,  and  also  that  can  be  stowed  in 
i  small  space. 

Up  to  date  gasoline  is  the  medium  which 
possesses  these  qualities  in  the  greatest  de- 
cree, and  therefore  it  is  commonly  accepted 
fuel.  The  burner  being  made  on  the  blow- 
pipe principle,  the  gasoline  is  fed  to  it  un- 
[ler  air  pressure  in  the  same  manner  as  in 
he  plumber's  and  tinner's  furnace  or  torch, 
he  initial  transformation  of  the  gasoline 
into  gas  being  performed  by  a  pilot  light 
Mhich  is  but  the  generating  pan  of  the 
?asoIine  stove  or  torch  in  a  slightly  dif- 
ferent form. 

When  the  pilot  light  is  lighted  for  the 
purpose  of  raising  steam  in  a  cold  boiler, 
10  more  gasoline  should  be  run  into  the 
:ap  than  is  absolutely  necessary,  as  gaso- 
line burned  in  the  open  produces  more  or 
less  smoke,  which  clings  to  the  exposed  sur- 
faces of  the  boiler  in  the  form  of  a  coating 
5f  soot,  which  will,  in  a  measure,  insulate 
the  heating  surface  from  the  fire,  thereby 
requiring  more  heat,  and,  consequently, 
^ore  fuel  to  produce  the  same  effect  than 
If  the  surfaces  were  clean.  This  applies 
'lore  to  flue  boilers  than  any  other  style, 
and  with  them  it  is  good  practice  to  clean 
3ff  the  lower  flue  sheet,  and  blow  out  or 
brush  out  the  flues  at  frequent  intervals. 

The  gasoline  itself  must  come  in  for  its 
share  of  attention,  and  it  will  be  found  to 
be  as  good  practice  to  strain  the  gasoline 
for  the  fuel  tank  of  the  steam  car  as  that 
for  the  tank  of  the  gasoline  car.  This  is 
^ue  to  the  fact  that  the  passage  through  the 
vaporizer  is  small,  as  are  also  the  openings 
in  some  styles  of  burner,  and  if  any  par- 
ticles of  solid  matter  be  held  in  suspension 
in  the  gasoline  and  pass  out  of  the  tank 
'^'ith  it,  clogging  of  these  passages  or  open- 


ings, with  an  attendant  loss  of  heat  and 
falling  off  of  steam  pressure,  will  result 

Blowing  out  of  burners,  such  as  are  gen- 
erally used  with  the  flue  type  of  boiler, 
helps  to  keep  them  in  good  condition,  and 
should  be  done  with  steam  imder  a  good 
head  of  pressure.  The  hottest  flame  is  that 
which  gives  the  least  light,  and,  in  the  case 
of  the  gasoline  flame,  this  condition  is  char- 
acterized by  a  pale  but  intense  blue  color, 
which  is  produced  through  the  perfect  va- 
porization of  the  gasoline  by  heat  before  it 
is  admitted  to  the  burner.  Should  the 
flame,  when  the  main  boiler  is  lighted,  be 
yellow,  it  is  a  good  sign  that  the  gasoline 
has  not  been  heated  enough  by  the  pilot 
light  before  being  turned  on. 

Air  pipes  and  storage  tanks  must  be  kept 
tight.  Leaks  in  the  former  can  be  found 
by  painting  them  with  soap  suds  when  un- 
der pressure,  the  leaking  air  making  bub- 
bles in  the  soap  suds  at  the  point  of  es- 
cape. In  the  case  of  leaking  tanks  gaso- 
line is  usually  present  in  sufficient  quanti- 
fies to  be  detected.  This  is  a  very  danger- 
ous condition,  and  should  be  remedied  as 
soon  as  discovered,  as  it  leaves  a  path 
open  for  gas  to  collect  tmder  the  body  of 
the  car  when  standing,  and  if  the  pilot 
light  is  burning  or  any  other  fire  present, 
there  is  apt  to  be  an  explosion. 

In  making  joints  in  the  pipes  leading 
from  the  tank  to  the  burner  soap  is  fre- 
quently used  on  the  threads,  as  it  acts  as  a 
seal,  filling  any  cavities  or  faults  in  the 
work  and  making  the  joint  tight  A  heavy 
mixture  of  plumbago  or  graphite  and  oil  is 
also  good,  and  has  the  added  quality  of 
rendering  the  joint  always  easy  to  unscrew 
when  it  is  necessary  to  ;take  the  piping 
down.  This  plumbago  mixture  is  also  ex- 
tremely good  for  use  on  gaskets  in  steam 
pipe  joints,  as  a  gasket  anointed  with  it  on 
both  sides  will  never  stick  to  the  metal  of 
the  flange  or  imion,  no  matter  how  long 
the  joint  may  have  been  up. 

Cleanliness  and  care  in  carrying  sufficient 
air  pressure,  which  can  safely  be  stated 
should  be  an  average  of  50  pounds,  to- 
gether with  proper  adjustment  of  air  con- 
trols when  they  are  present  should  keep 
any  burner  in  condition  to  do  its  best  work. 

Steam  is  generated  either  in  boilers  or 
generators  of  the  flash  t)rpe,  which  are  the 
latest  form  of  mechanism  employed.  Where 
a  boiler  is  used,  much  care,  and  attention 
is  necessary  in  its  operation.  And  the  car- 
dinal principle  is  to  know  that  there  is  al- 
ways water  enough  present  to  prevent 
overheating  or  burning  of  the  crown  sheet 
and  flues.  In  ascertaining  this  too  much 
dependence  must  not  be  placed  on  the 
water  or  gauge  glass,  as  it  is  sometimes 
called.  The  passages  leading  through 
the  mountings  or  nuts  of  these  glasses, 
from  the  boiler,  are  in  all  cases  small, 
and  there  is  a  marked  tendency  on  their 
part  to  stop  up  on  the  smallest  provo- 
cation. The  glass,  to  be  at  all  accurate, 
should  be  blown  out  daily,  and  the  pas- 
sages cleaned  out  with  a  wire  at  very  fre- 
quent intervals.    The  only  true  index  of  the 


water  level  is  the  gauge  cocks,  which  should 
be  used  frequently  to  verify  the  glass,  and 
should  always  be  known  to  be  in  perfect 
working  order.  The  water  glass,  however, 
is  an  extremely  handy  adjunct,  as  when 
working  right  it  shows  the  exact  level  of 
water,  which  the  gauge  cocks,  being  set 
some  distance  apart,  will  not  do.  The  glass 
should  be  renewed  at  frequent  intervals, 
as  the  action  of  the  steam  wears  it  thin  at 
the  top  and  causes  it  to  burst,  pieces  flying 
to  some  distance  with  great  force,  and 
sometimes  injuring  the  operator.  The 
writer  was  once  cut  rather  badly  from  a 
piece  of  a  broken  glass,  though  some  6  or 
8  feet  from  the  boiler  at  the  time. 

Where  shut  off  cocks  are  used  in  the  top 
and  bottom  nuts  of  the  water  glass  they 
should  not  be  opened  over  a  turn  or  a  turn 
and  a  quarter— the  top  one  being  opened  the 
widest,  for  if  the  top  one  be  nearly  shut 
and  the  bottom  one  open,  the  glass  will 
register  a  higher  level  than  is  correct — this 
rather  small  opening  will  enable  the  cocks 
to  be  quickly  closed  in  case  of  the  glass 
breaking,  and  render  the  chance  of  scald- 
ing the  operator  very  slight  The  cocks 
should  always  be  in  a  condition  to  shut  off 
tightly,  as  otherwise  a  glass  cannot  be  re- 
newed while  steam  is  on  the  boiler. 

In  a  case  of  water  glass  renewal  where 
the  glass  provided  happens  to  be  too  long, 
there  is  a  little  kink  well  known  to  en- 
gineers, which  can  be  used  with  good  ef- 
fect Having  ascertained  the  proper  length 
of  glass  needed,  take  a  parlor  match,  and, 
wetting  the  head,  draw  with  it  a  line  at 
the  point  where  the  cut  is  desired,  en- 
tirely arotmd  the  inside  of  the  glass.  If 
the  glass  is  now  held  with  the  marked 
part  in  the  flame  of  a  torch  or  other  fire, 
it  will  of  itself  break  at  the  mark,  or  at 
least  crack  so  that  a  light  blow  will 
sever  it 

Before  starting  the  fire  always  make  sure 
that  there  is  water  in  the  boiler,  and  if  no 
automatic  device  is  provided  for  the  regu- 
lation of  the  fire  ascertain,  in  the  case  of  a 
strange  boiler,  that  there  is  a  soft  or  fusible 
plug  in  the  crown  sheet  This  plug  is  either 
wholly  or  in  part  composed  of  an  alloy  of 
lead  which,  when  exposed  to  the  action  of 
the  fire  with  no  water  on  the  other  side  to 
keep  it  cool,  will  melt,  allowing  any  steam 
or  water  which  may  be  in  the  boiler  to  be 
discharged  on  the  fire,  putting  it  out  and 
preventing  any  overheating  of  the  plates. 

The  most  pregnant  source  of  trouble  in 
boilers,  leading  up  to  the  loss  of  steaming 
ability,  is  from  the  collection  of  sediment 
either  in  the  form  of  mud  or  scale.  All 
water  contains  more  or  less  solid  matter, 
which  remains  after  evaporation.  If  the 
water  be  simply  dirty  this  deposit  will  be 
soft  mud  and  can  readily  be  washed  out 
with  a  hose,  which  washing  should  be  done 
often,  for  if  the  mud  is  allowed  to  remain 
it  will  eventually  become  so  thick  that  the 
water  will  be  held  away  from  the  plates, 
which  will  mud-bum  or  blister  and  weaken. 
If  the  water  be  hard  the  deposit  will  be  in 
layers  of  lime  scale,  which  forms  a  non- 
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conductor  of  heat  and  keeps  the  boiler  from 
making  steam  freely. 

To  prevent  scaling,  a  small  amount,  say 
one-eighth  of  a  pound,  of  boiler  compound 
— soda  ash  being  as  good  as  any — should  be 
introduced  into  the  tank  each  day.  This 
will  have  the  effect  of  keeping  the  scale 
from  hardening  and  it  can  be  washed  out. 
In  using  boiler  compounds  there  is  pro- 
duced a  tendency  on  the  part  of  the  water 
to  foam ;  this  can  be  kept  down  by  blowing 
the  boiler  out  once  in  every  25  or  50  miles, 
after  first  filling  the  boiler  full.  If  a  boiler 
is  found  to  be  scaled,  the  scale  can  be  loos- 
ened by  introducing  a  strong  solution  of  sal 
ammoniac,  allowing  it  to  remain  from  one 
to  two  hours,  and  then  thoroughly  washing 
it  out.  In  extreme  cases  in  coil  boilers, 
citric  acid  has  been  substituted  for  sal  am- 
moniac with  good  results.  The  acid,  how- 
ever, should  be  kept  circulating  by  means 
of  a  hand  pump,  and  not  allowed  to  lie  in 
the  boiler. 

Proper  feeding,  or  the  feeding  of  water 
to  a  steam  boiler,  where  the  pump  is  under 
control  of  the  operator,  as  it  always  should 
be,  requires  a  knack  that  not  every  one 
seems  able  to  acquire.  For  good  results  the 
feed  should  be  by  independent  pump  or  in- 
jector, the  theory  of  pumping  being  that 
water  should  be  supplied  in  equal  amount 
to  that  evaporated,  keeping  the  pump  in  ac- 
tion all  the  time,  or,  if  not  possible  to  do 
this  and  hold  the  steam  pressure,  as  when 
on  a  hard  hill,  the  supply  should  be  just  a 
little  less  than  the  amount  used,  being  care- 
ful to  retain  at  least  one  gauge  of  water  at 
all  times,  and  to  increase  the  feed  to  get 
the  level  back  over  the  hill.  Old  boilers, 
when  forced  on  hills  or  other  hard  work, 
often  start  leaking  around  the  flue  beads. 
When  this  occurs  on  the  road  temporary 
tightness  may  be  secured  by  introducing 
about  one-half  pint  of  bran  into  the  boiler. 
If  bran  is  not  procurable  sugar,  baking 
powder  or  finely  ground  rice  will  all  have 
the  same  effect  This  is  not  lasting,  how- 
ever, and  the  flues  should  be  expanded  or 
rolled  as  soon  as  possible. 

If  a  boiler  is  to  be  laid  up  for  any  length 
of  time,  the  best  method  of  procedure  is  to 
fire  it  up  until  it  has  about  5  pounds  of  steam ; 
then  shut  off  the  fire  and  blow  it  out  dry; 
also  disconnect  and  drain  all  the  water 
tanks,  piping  and  pumps.  To  get  economical 
service  as  much  as  possible  of  the  expan- 
sion of  the  steam  must  be  utilized.  But  to 
get  the  maximum  of  expansion  the  steam 
must  be  dry  or  superheated.  There  is  space 
provided  for  this  superheating  in  all  forms 
of  boilers  or  generators,  and  this  must  not 
be  filled  with  water ;  if  it  is  the  water  will  be 
carried  over  to  the  engine  either  under  the 
condition  called  priming  or  as  saturated 
steam,  which  condenses  readily,  depositing 
its  water  in  the  steam  chest  and  cylinder, 
where  it  washes  the  lubricant  from  the  mov- 
ing surfaces  of  the  valve  and  piston,  caus- 
ing undue  friction  and  sometimes  abrasion 
of  these  parts,  and,  worse  than  this,  is  lia- 
ble to  cause  a  water  hammer  and  do  con- 
siderable damage. 


Hints  on  the  Care  of  a  Gasoline 
Motor. 

By  F.  E.  Watts. 

The  gasoline  motor  is  the  simplest  ma- 
chine for  turning  chemical  energy  into  me- 
chahical  power,  but  any  machine  which 
performs  such  a  complicated  function  must 
be  more  or  less  mysterious  to  the  average 
user,  until  he  has  learned  that  actions  on 
his  part  invariably  bring  about  given  re- 
sults, and  that  each  apparently  incurable 
trouble  which  arises  has  a  certain  and  usu- 
ally simple  remedy. 

The  following  notes  upon  the  care  of  an 
engine  arc  intended  primarily  for  the  nov- 
ice, but  may  possibly  also  be  useful  to  the 
more  experienced,  for  the  more  ways  in 
which  a  subject  is  viewed  the  clearer  its 
true  nature  appears. 

In  order  that  a  gasoline  engine  may  run 
well  the  following  conditions  must  be  ful- 
filled: It  must  have  (first)  a  proper  mix- 
ture supplied  at  the  right  time  and  in  suf- 
ficient quantity;  (second)  a  source  of  heat 
sufficient  not  merely  to  ignite  but  explode 
this  mixture;  (third)  a  working  cylinder  in 
which  this  explosion  may  take  place,  which 
is  gas  tight,  so  that  the  charge  may  be  com- 
pressed into  a  small  space  and  more  com- 
pletely exploded,  and  also  that  power  may 
not  be  lost  by  the  escape  of  expanding  gases 
past  the  piston  as  it  moves  downward  on 
the  power  stroke;  (fourth)  means  for 
transmitting  this  expansive  effort  to  the  fly- 
wheel which  regulates  the  inequalities  of 
turning  force;  (fifth)  moving  surfaces  that 
are  smooth  and  free  fits,  and  properly  lu- 
bricated, so  that  there  will  not  be  un- 
due loss  from  friction;  (sixth)  means  to 
promptly  remove  the  burned  gases  from 
the  cylinder  as  soon  as  all  the  energy  we 
can  get  from  them  has  been  obtained; 
(seventh)  some  system  of  cooling  the  walls 
of  the  cylinder  sufficiently  to  enable  good 
lubrication  to  be  maintained. 

The  care  of  these  different  parts  will  be 
described  imder  the  following  headings: 
Fuel  Supply,  Ignition,  Mechanical  Parts, 
Lubrication  and  Cooling. 

The  rules  for  keeping  an  engine  in  good 
condition  may  be  condensed  into  one  short 
text :  Study  minutely  the  condition  and  op- 
eration of  each  part  when  new,  and  en- 
deavor to  keep  it  as  nearly  in  this  condi- 
tion as  wear  and  the  time  you  can  spend 
will  permit.  This  rule  followed  with  that 
degree  of  common  sense  which  is  neces- 
sary in  the  application  of  all  rules  will 
produce  admirable  results. 

FUEL    SUPPLY. 

Observe  the  adjustment  of  each  part  of 
the  carburetor  that  may  be  got  at  without 
taking  anything  apart  which  will  disturb 
adjustments.  Mark  all  these  adjustments, 
if  it  is  at  all  possible,  so  that  they  may  be 
returned  to  at  any  time  if  it  is  neccessary 
to  do  so.  Be  especially  careful  to  mark 
the  hcipfht  of  gasoline  in  the  float  chamber 
with  the  car  standing  level,  and  note  the 
level  at  which  the  gasoline  stands  from 
time  to  time  when  the  carburetor  is  taken 


apart,  as  it  should  be  occasionally  for  clean- 
ing, and  to  make  sure  that  the  float  valve  is 
perfectly  tight  Much  variation  from  this 
level  is  a  sign  that  the  float  is  out  of  or- 
der and  should  be  examined,  or  that  the 
valve  leaks  slightly.  If  the  latter  is  the 
case  it  should  be  "ground  in"  with  oil  and 
emery,  taking  care  to  use  very  light  pres- 
sure, as  the  bearing  surface  is  small.  If 
the  carburetor  is  supplied  with  a  drain,  it 
should  be  drained  at  regular  intervals,  zs 
may  be  foimd  necessary,  to  remove  the  sedi- 
ment which  will  always  be  foimd  no  mat- 
ter how  thoroughly  the  gasoline  may  be 
cleansed. 

It  is  advisable  to  follow  the  line  of  pipe 
or  tubing  by  which  the  gasoline  flows  from 
the  tank  to  the  carburetor,  for  its  entire 
length,  carefully  inspecting  each  joint  to 
mak«  sure  it  is  tight,  and,  if  it  can  be  done, 
soldering  each  joint  except  imions.  This 
leaves  fewer  places  to  watch  and  often 
saves  that  unequaled  annojrance  of  being 
caught  without  gasoline  far  from  a  sup- 
ply. 

All  gasoline  should  be  as  thoroughly 
strained  as  possible  before  it  goes  into  the 
tank.  Straining  through  chamois  skins  in 
a  large  funnel  is  advisable  if  one  has  the 
time.  In  addition,  it  is  convenient  to  haTc 
a  large  can  of  gasoline  on  hand  that  is 
known  to  be  perfectly  clean,  so  that  the 
tank  can  be  quickly  filled  if  necessary. 

IGNITION. 

The  ignition  system  is  not  now  the  fruit- 
ful source  of  trouble  it  was  in  former 
years,  for  more  perfectly  insulated  wires, 
better  made  coils  and  timers  and  care- 
fully constructed  plugs  and  make  and 
break  mechanisms  have  reduced  ignition 
troubles  to  a  small  percentage  of  what 
was  once  the  rule.  The  greatest  trouble 
now  is  that  we  do  not  keep  the  ignition  up 
to  the  point  where  best  results  arc  ob- 
tained. Cents  spent  on  producing  a  good 
spark  often  save  dollars  in  fuel  and  add 
satisfaction  in  the  good  performance  of  the 
car. 

When  the  car  is  new,  if  it  is  fitted  with 
jump  spark,  take  out  the  spark  plugs  and 
lay  them  on  the  top  of  the  cylinders  so  as 
to  be  grounded  as  in  use.  Turn  the  en- 
gine till  the  contact  is  made  and  see  how 
quickly  a  piece  of  thin  paper  held  between 
the  points  of  a  plug  will  be  ignited.  Re- 
peat this  test  from  time  to  time,  as  >x>u 
have  opportunity  or  whenever  there  seems 
to  be  a  falling  off  in  the  power  of  the  en- 
gine; and  try  to  keep  the  spark  nearly  as 
hot  as  when  the  car  was  new  by  adjust- 
ment of  the  vibrator,  cleansing  of  the 
spark  points  or  renewal  of  the  battery,  if 
necessary.  If  supplied  with  the  necessary 
ammeter  it  is  well  to  find  out  the  lowest 
amperage  on  which  your  car  will  woric 
well,  and  always  keep  your  source  of  cur- 
rent above  this  minimum. 

Dry  cells  should  be  replaced  when  ther 
fall  below  your  standard.  Storage  cells 
should  be  put  in  charge  of  a  thoroughly 
competent  man.  or  preferably  sent  to  the 
maker    when    repairs    are    needed.      Mag- 


:  weak  may  be  remagnetized  by  any 
lectrical  repair  man. 
IS  should  be  frequently  inspected  for 
which   can   usually  be   located  by 
a  limp  place  when  you  bend  the 
in    your    hands.      All    connections 
be  tight  and  brightened  where  con- 
made.     Plug  points  should  be  kept 
and    the    distance    between    them 
be  kept  as  nearly  as  possible  what 
when  the  plug  was   new.     Timer 
s  should  be  bright  and  smooth,  and 
inn  yet  not  too  heavy  contact 
re  the  make  and   break  system   is 
all   parts   should   be   seen   to   move 
and  easily,  and  any  looseness  should 
:  be  taken  up.    These  parts  are  very 
nd  operate  at  high  speed,  so  extra 
lions  are  required  to  keep  them  in 
adjustment     Their  springs  should 
>t    at    normal    tension,    and    points 
be  bright  and  make  good  contacts. 

MECHANICAL   PARTS. 

.T  this  heading  come  the  cylinders, 
and  rings,  connecting  rods,  crank 
and    flywheels,     cam     shafts     and 

cylinders  ordinarily  need  but  little 
eyond  an  occasional  scraping  in  the 
ition  chamber  to  remove  carbon  de- 
and  a  flushing  of  the  water  jacket 
r  twice  a  season  to  clean  out  any 
nt  which  may  be  deposited.  Rebor- 
1  refitting  pistons  is  a  matter  which 
le  maker  can   deal   with  to  advan- 

m  heads  should  be  freed  from  car- 
posit  whenever  this  accumulates  to 
eat  extent  If  any  loss  of  com- 
n  is  observed  which  is  not  reme- 
f  regrinding  the  valves,  the  pistons 
be  removed  and  the  rings  freed  in 
rooves  by  a  liberal  washing  in  gaso- 
Do  not  remove  a  ring  unless  it  is 
iry  to  replace  it  with  a  new  one; 
re  stretched  enough  when  they  are 
originally.  Rings  which  do  not 
>right  over   their  entire   outer   sur- 

0  not  fit  the  cylinder,  and  should 
laced  by  new   ones    from   the   fac- 

t  pins,  if  proper  provision  has  been 
for  lubrication,  seldom  give  any 
.  Whenever  opportunity  offers  they 
be  tested  to  see  that  they  are 
too  tight  nor  too  loose,  by  moving 
ink  pin  end  of  the  rod  back  and 
cngthwise  of  the  crank  journal, 
k  pins,  bearings  and  crank  jour- 
lould  be  set  up  as  tightly  as  free 
g  will  permit;  and  great  care 
always  be  taken  to  have  the  caps 
d  tightly  against  the  shims,  so  that 
s  no  chance  for  play  in  the  cap. 
»n  as  any  bushing  shows  excessive 
t  should  be  replaced  by  a  new  one; 
fore  the  process  of  fitting  this  to 
ift  is  begun  it  is  well  to  make  sure 
he  outside   is    a    snug    fit    in    the 

1  and   cap.     Some    manufacturers 


bushings  into  the  journal  with  oil  and 
emery.  After  the  outside  is  fitted  the 
bearing  surface  should  be  scraped  until  it 
fits  perfectly  on  the  shaft;  adjust  it  a  lit- 
tle looser  than  you  would  leave  an  old 
bearing,  and  run  under  light  load  care- 
fully until  there  is  no  tendency  to  heat, 
then  give  it  its  final  adjustment 

In  a  well  constructed  motor  these  bear- 
ings should  run  several  thousand  miles 
without  needing  attention. 

Whenever  the  motor  is  taken  down  for 
any  reason  it  is  always  well  to  go  over 
the  crank  shaft  carefully,  testing  all  bear- 
ings as  closely  as  possible  to  see  that 
they  are  round,  straight,  and  show  no 
signs  of  cutting.  If  it  is  convenient  to 
do  so  swing  the  crank  between  centres  in 
a  lathe,  and  see  if  it  is  out  of  true.  If 
it  is  found  to  be  crooked  it  will  be  nec- 
essary to  turn  it  down  somewhat  and  fit 
new  bushings. 

No  attention  need  be  given  the  fly- 
wheel, except  to  note  occasionally  if  it 
is  running  true,  and  to  see  that  its  fasten- 
ings are  tight. 

In  almost  all  motors  the  time  of  open- 
ing and  closing  of  the  valves  is  marked 
upon  the  flywheel,  and  it  is  well  occa- 
sionally to  go  over  the  timing  and  see 
that  it  actually  agrees  with  the  marks  on 
the  flywheel.  By  inserting  a  very  thin 
piece  of  paper  into  the  clearance  gap  in 
the  valve  operating  rods  and  having  an 
assistant  turn  the  crank  very  slowly  in 
the  direction  in  which  the  motor  revolves 
when  running,  carefully  trying  the  piece 
of  paper  to  see  when  it  will  just  pull  out, 
the  points  of  opening  and  closing  can  be 
exactly  located  for  each  valve,  and  may 
be  adjusted  to  correspond  with  those 
marked  on  the  flywheel. 

There  is  a  great  saving  of  fuel  in  grind- 
ing valves  frequently,  as  it  makes  it  more 
certain  that  the  whole  of  the  fuel  is  being 
utilized. 

In  grinding  valves  it  is  a  great  help  to 
have  a  light  helical  spring  imderneath,  of 
such  a  diameter  as  to  fit  freely  aroimd  the 
valve  guide,  and  long  enough  to  give  3  or 
4  pounds  pressure;  this  enables  the  valve 
to  be  lifted  easily  to  allow  the  oil  and 
emery  to  flow  under,  and  gives  a  slight 
pressure  to  work  against,  so  that  it  is 
much  easier  to  judge  what  pressure  you 
are  using  in  finishing.  Valve  springs 
must  be  kept  nearly  up  to  the  original  ten- 
sion, or  the  valve  will  not  follow  the  cam 
and  power  will  be  lost 

LUBRICATION. 

Where  oil  is  supplied  by  means  of  a 
mechanical  oiler  having  sight  feeds,  it  is 
a  good  plan  to  count  the  number  of  drops 
per  minute  which  each  of  these  gives  tm- 
der  a  normal  running  speed,  and  to  make 
a  note  of  it  for  use  in  case  the  adjustment 
is  ever  changed;  also  to  note  the  kind  of 
oil  used. 

The  varieties  of  oils  and  greases  recom- 
mended by  the  makers  should  be  used,  for 


experiments  aldng  these  lines  should  be 
cautiously  attempted.  All  oil  pipe  con- 
nections should  be  regularly  inspected,  to 
see  that  there  are  no  breaks. 

In  case  an  oil  pump  and  reservoir  are 
used,  and  the  oil  after  being  made  use 
of  once  is  passed  through  a  screen  and 
then  used  again,  this  screen  should  be 
looked  at  from  time  to  time  to  see  if  it  is 
broken  or  needs  cleaning. 

Where  the  splash  system  is  used  the  coil 
should  be  drawn  from  the  crank  case  at 
regular  intervals  and  replaced  by  fresh  oil. 

It  is  well  to  remember  that  one  drop  of 
new  oil  is  worth  a  pint  of  stale  oil  for  lu- 
bricating purposes,  that  all  overflow  of  oil 
is  worse  than  mere  waste,  since  it  collects 
dust  and  dirt,  and  that  each  bearing 
should  get  as  much  as  can  be  fed  to  it 
without  waste. 

COOLING. 

When  your  car  is  new  and  in  perfect 
running  order  go  over  the  different  parts 
of  the  engine  carefully  and  learn  how 
hot  each  should  become,  so  that  you  can 
quickly  tell  if  any  part  is  becoming  un- 
duly heated  later  on. 

Also  note  how  fast  the  water  evapo- 
rates, so  that  if  this  normal  evaporation 
is  much  increased  you  will  at  once  note 
the  fact  and  be  able  to  seek  its  cause, 
which  may  be  a  failure  of  the  pump  to 
operate,  leakage  in  the  cooler  or  piping, 
or  a  stoppage  of  the  circulation  at  some 
point.  The  water  used  should  be  as  soft 
as  obtainable,  and  if  it  is  convenient  to 
do  so  rain  water  may  be  used. 

If  the  radiator  becomes  clogged  it  may 
be  filled  with  a  caustic  soda  solution  of 
about  20  per  cent,  strength  by  weight. 
Allow  this  to  remain  in  the  radiator  for 
several  hours,  then  flush  with  clear 
water.  This  solution  has  a  corrosive 
action  on  aluminum. 

Where  rubber  hose  is  used  to  make 
connections  and  has  bends  in  it  a  good 
plan  is  to  reinforce  it  by  a  brass  coil 
spring  which  is  a  good  fit  inside.  This 
prevents  flattening  at  the  bend  and 
cracking,  and  sometimes  is  not  done  even 
on  good  cars. 

Any  small  leak  which  appears  should 
be  repaired  as  promptly  as  possible,  for 
it  quickly  grows  to  a  large  one,  which  is 
much  harder  to  repair,  and  nothing  looks 
worse  nor  unfortunately  is  more  com- 
mon than  to  see  a  pool  of  water  under 
a  car  which  has  been  standing  for  some 
time. 

There  are  a  thousand  and  one  other 
things  that  need  to  be  done  from  time  to 
time  in  taking  care  of  an  engine,  but  it 
is  hoped  enough  has  been  said  to  start 
the  beginner  along  right  lines.  A  good 
engine  will  stand  a  good  deal  of  neglect 
and  abuse,  and  still  give  faithful  service, 
but  will  well  repay  all  time  spent  in  care 
and  attention. 

This  means  that  the  water  level  in  ^^'^ 
boiler  or  generator  must  not  be  alio 
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overbalance  the  fire.  In  the  case  of  gen- 
erators the  principle  on  which  the  water  is 
fed  is  directly  opposed  to  that  of  the  boiler. 
Steam  is  generated  in  the  boiler  by  boiling 
the  water,  the  steam  rising  to  the  top  and 
collecting  there;  in  the  generator  the  steam 
is  made  by  practically  dropping  the  water 
on  to  the  heated  inner  surface  of  tubing, 
the  steam  going  to  the  bottom  of  the  coil 
and  being  superheated  and  drawn  from 
there.  In  the  boiler  when  too  much  steam 
is  being  made  more  water  can  be  pumped 
in  for  the  purpose  of  lowering  the  tem- 
perature and  decreasing  the  generation, 
while  in  the  case  of  the  flash  generator  less 
water  is  fed,  and  as  a  less  amount  of  water 
is  dropped  into  the  tubes  less  steam  will  be 
produced.  In  generators  the  water  feed  is 
governed  by  an  automatic  device  which  cuts 
off  the  water  supply  when  the  steam  pres- 
sure rises,  and  increases  the  supply  when 
the  pressure  falls.  Under  this  condition  it 
will  be  seen  that  any  loss  of  steam  means 
more  water  fed,  and  if  more  water  is  de- 
livered by  the  pumps  than  the  fire  can  con- 
vert into  steam,  the  steam  which  is  pro- 
duced will  be  wet  and  comparatively  weak. 
Therefore  the  burner  must  be  kept  in  con- 
dition to  change  enough  water  into  steam 
to  supply  any  and  all  demands  made  by  the 
engine. 

All  pumps  must  be  kept  well  packed  and 
check  valves  carefully  fitted  or  ground  in. 
especially  those  checks  which  are  on  the 
delivery  line  between  the  pump  or  injector 
and  boiler,  as  any  failure  to  close  on  their 
part  may  cause  a  pump  to  cease  working 
through  inability  to  force  against  direct  boil- 
er pressure,  and  any  sticking  or  failure  to 
open  will  prevent  water  being  delivered  to 
the  boiler.  Scale  from  hard  water  will  if 
not  watched  collect  in  boiler  checks,  and  in 
time  seal  them  shut,  cases  having  come  to 
the  knowledge  of  the  author  where  checks 
were  lined  up  so  badly  that  it  became  nec- 
essary to  remove  them  from  the  boiler  and 
bore  them  out. 

Too  much  stress  cannot  be  laid  on  the 
matter  of  keeping  the  boiler  free  from  dirt 
and  scale,  as  a  dirty  boiler  means  a  poor 
steamer,  and  consequently  an  unsatisfac- 
tory machine.  As  only  a  limited  amount  of 
water  can  be  carried  it  must  be  used  eco- 
nomically, and  to  that  end  all  steam  pipes 
and  parts  which  might  leak  and  thus  waste 
water  must  be  looked  after  carefully.  Sur- 
face condensers  where  applied  must  be  kept 
clean  by  frequent  washing  out,  and  oil 
should  be  removed  from  the  feed  water  by 
flooding  and  washing  the  supply  tank. 

The  engine  used  in  the  steam  automo- 
bile has  generally  two  cylinders,  either 
simple  or  compound,  with  the  shifting  link 
for  reversing  and  cut  off  purposes,  the  valve 
being  of  the  D  slide  variety.  These  engines 
are  vertical  as  a  rule,  and  enclosed,  leaving 
practically  nothing  of  the  mechanism  ex- 
posed but  the  pistons  and  valve  stems. 
Where  the  compound  style  is  used  a  con- 
denser usually  receives  the  exhaust  and  con- 
verts it  into  water  to  be  returned  to  the 
boiler. 


The  latest  type  of  engine  is  provided  with 
a  clutch  or  some  similar  form  of  mechanism 
for  the  purpose  of  allowing  the  engine  to  be 
run  free.  This  is  done  primarily  for  the 
reason  that  in  order  to  get  the  steam  pres- 
sure up  to  the  working  point  the  pumps 
must  operate  and  force  water  into  the  tubes, 
and  as  these  pumps  are  usually  of  the  cross 
head  variety,  the  engine  must  be  operated  to 
run  them.  This  running  free  of  the  engine 
allows  it  to  be  started  and  run  very  slowly 
with  light  throttle  until  the  cylinders  are 
warmed  up  and  the  water  of  condensation 
is  fully  worked  out.  This  must  be  done  very 
carefully,  for  if  the  piston  moves  faster  than 
the  water  can  escape  from  the  cylinder  a 
cracked  cylinder  head  will  result. 

To  get  the  full  benefit  of  the  steam  pres- 
sure in  the  engine  both  valves  and  pistons 
should  be  steam  tight  Any  leakage  of 
steam  by  these  parts  means  loss  of  power, 
and  is  denoted  in  the  valve  by  a  whistling 
blow  through  the  exhaust  when  the  engine 
is  started,  and  which  continues  as  long  as 
the  engine  is  running,  increasing  and  de- 
creasing as  heavy  or  light  throttle  is  used. 
A  blow  or  leak  by  the  piston  is  usually 
caused  by  worn  or  broken  packing  rings 
and  has  a  hollow  sound,  which  is  most  ap- 
parent when  the  engine  is  first  started  or  is 
being  worked  slowly.  There  is  another  blow 
which  comes  from  packing  rings  that  fit  too 
tight  in  their  grooves  in  the  piston  and  fail 
to  expand  under  pressure.  Rings  in  this 
case  are  said  to  be  "follower  bound,"  and 
the  resulting  blow  has  a  muffled,  sloppy 
sound,  as  of  water  in  the  cylinder.  When 
this  condition  occurs  the  piston  should  be 
removed  and  the  rings  eased  off  on  the 
edges  until  they  will  move  freely  in  any  di- 
rection in  the  grooves.  When  putting  in 
cylinder  packing  rings  arrange  them  so  that 
the  cuts  are  separated  as  widely  as  possible, 
for  if  they  are  allowed  to  get  in  line  a  blow 
similar  to  that  from  a  broken  ring  will  re- 
sult. 

As  has  been  stated,  the  engines  are  double 
acting,  using  the  shifting  link  for  reversing. 
This  link  also  performs  another  function, 
that  of  a  cut  off  or  device  for  working  the 
steam  expansively.  When  the  reverse  lever 
is  at  the  extreme  end  of  the  quadrant  in 
either  direction,  the  valve  is  moving  the  full 
length  of  its  stroke,  and  any  halt  it  makes 
will  be  at  the  end  of  its  travel.  Under  this 
condition  live  steam  is  admitted  to  the  cyl- 
inder, and  follows  the  piston  for  nearly  the 
whole  length  of  its  stroke  before  it  is  cut 
off,  or,  in  other  words,  before  the  admission 
port  or  opening  through  which  the  steam 
passes  from  the  steam  chest  to  the  cylin- 
der is  closed  by  the  lap  or  projecting  end 
of  the  valve.  This  gives  maximum  power 
at  low  speeds,  but  as  there  is  so  much  steam 
in  the  cylinder  at  the  end  of  the  stroke  that 
it  can  escape  but  slowly,  if  any  attempt  is 
made  to  hurry  the  piston  unduly  the  steam, 
which  is  still  expanding,  does  not  get  out 
of  the  cylinder  rapidly  enough,  and  pro- 
duces a  back  pressure.  If,  however,  the 
reverse  lever  is  moved  toward  the  centre 
of  the  quadrant  one  or  more  notches  as  the 


speed  of  the  car  increases,  and  tbis  move- 
ment or  hooking  up  is  continued  as  loog  x» 
the  speed  which  is  required  can  be  held,  the 
effect,  due  to  the  shape  of  the  link,  which  is 
the  segment  of  a  circle,  will  be  to  sbortcQ 
the  valve  travel  and  bring  the  halt  in  die 
centre  of  the  stroke,  thus  lapping  or  cover- 
ing the  admission  port  early,  and  cntttng 
off  the  steam  at  one-third  or  possibly  less  of 
the  piston  travel,  thus  admitting  live  stean 
that  far  and  then  allowing  it  to  expand 
and  drive  the  piston  the  rest  of  the  way  by 
the  power  derived  from  its  expansive  prop- 
erties. At  the  end  of  a  stroke  ac<^>mpltshed 
in  this  way  there  is  a  comparatively  small 
amount  of  steam  left  to  escape,  and  it  will 
do  so  readily  with  little  or  no  back  pres- 
sure. 

As  it  requires  a  smaller  amount  of  power 
to  keep  the  car  going  than  to  start  it,  after 
getting  under  way  power  can  be  sacrificed  to 
speed,  and  a  machine  be  operated  in  this 
manner  very  economically,  as  by  working 
the  steam  expansively  a  less  amount  is 
drawn  from  the  boiler  than  at  full  stroke, 
and  the  less  steam  used  means  the  lesj 
water  evaporated,  and  consequently  a  sav- 
ing in  fuel.  When  a  car  handled  in  this 
manner  approaches  a  hill  it  should  do  so  at 
its  best  speed  with  wide  open  throttle,  lever 
cut  back,  and  its  steam  pressure  up.  As 
the  foot  of  the  grade  is  reached  the  lever 
should  be  moved  one  notch  further  away 
from  the  centre  of  the  quadrant,  and  this 
action  repeated  whenever  the  car  lose* 
speed  as  long  as  any  notches  are  left;  thi^ 
will  frequently  carry  the  machine  over  the 
hard  pull  of  the  hill  if  not  too  long,  without 
a  very  great  loss  of  speed,  which  is  an 
object  to  be  desired  especially  in  the  casf 
of  the  automatically  fed  generator,  for  here 
slow  speed  of  engine  means  slow  speed  of 
pumps,  small  amoimt  of  water  supplied  and 
consequent  loss  of  steam,  necessitating  the 
use  of  the  hand  pump  to  maintain  the  work- 
ing pressure.  This  manipulation  of  the  cut 
off  or  dropping  the  lever,  as  it  is  called,  re- 
quires some  skill  on  the  part  of  the  oper- 
ator, which  can  only  be  gained  by  practice. 
But  once  the  ability  is  acquired  the  discern- 
ing driver  will  use  no  other  method.  High 
speed  locomotives  whose  engines  are  con- 
structed on  the  same  lines  as  those  of  the 
steam  automobile  are  invariably  operated  in 
this  way.  In  fact,  if  they  were  not,  it  would 
be  impossible  for  them  to  get  from  one 
water  tank  or  coal  chute  to  another. 

In  the  case  of  compound  engines  where 
the  steam  is  used  twice  before  being 
finally  exhausted,  the  cut-off  cannot  he 
worked  as  short  as  in  a  simple  engirt 
where  each  cylinder  gets  its  supply  direct 
from  the  boiler,  for  the  steam  in  the 
compound  must  leave  the  first  cylinder 
with  expansion  enough  in  it  to  opente 
the  piston  in  the  low  pressure  or  second 
cylinder,  and  leave  that  cylinder  with 
more  than  the  atmospheric  pressure  of 
14  and  7-ioths  pounds  per  square  inch,  or 
back  pressure  will  result,  as  the  piston 
will  have  to  push  the  exhaust  steam  frora 
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the  cylinder.  If  the  condenser  used  pro- 
duces vacuum  on  the  exhaust  side  of  the 
piston  this  rule  will  not  apply  so  fully. 

The  steam  automobile  should  be  and 
is,  when  properly  kept  up,  the  most  silent 
car  made.  To  have  a  car  in  this  condi- 
tion, however,  every  attention  must  be 
paid  to  keeping  all  moving  parts  ad- 
justed as  snugly  as  possible,  without 
undue  tightness.  Crank  shaft  bearings 
must  be  kept  lined  up  and  tight,  and  con- 
necting rod  brasses  snugly  and  carefully 
keyed;  this  last  can  only  be  done  if  the 
brasses  are  filed  and  fitted  properly.  In 
regard  to  this  it  can  be  said  that  most 
repair  men  are  prone  to  make  the  bear- 
ing of  the  brass  on  the  pin  too  long  and 
too  wide.  To  be  right  the  bearing  should 
be  oval,  the  length  of  the  oval  extending 
with  the  curve  of  the  brass  and  ending  at 
least  three-eighths  of  an  inch  from  the 
ends  of  the  brass,  and  leaving  from  one- 
quarter  to  three-eighths  of  an  inch  on 
each  side  of  the  bearing  where  the  brass 
does  not  touch  the  pin.  A  brass  fitted 
like  this  will  stand  tighter  keying  and 
run  cooler  under  it  than  one  put  up  in 
any  other  way.  In  keying  an  engine  it  is 
proper  to  place  the  crank  pin  on  one  or 
the  other  of  the  centres  before  the  key 
is  adjusted,  as  this  is  the  point  where  the 
least  strain  comes  on  the  pin,  and  conse- 
quently the  least  wear,  so  that  if  the  pin 
is  out  of  round  it  will,  in  this  position, 
present  its  largest  diameter  to  the  brass- 
es. To  guard  against  sprung  pins  it  is 
well  after  keying  to  turn  the  engine  over 
and  carefully  try  the  lateral  motion  of 
the  brass  at  all  points  of  the  circle,  for 
if  the  pin  be  sprung  the  brass  is  liable 
to  bind  and  heat  at  that  point. 

In  packing  pistons  and  valve  stems  the 
old  packing  may  be  removed  quickly  and 
easily  when  under  steam  by  loosening  up 
the  glands,  and,  after  blocking  the  wheels, 
opening  the  throttle  suddenly  to  a  good 
width;  this  will  blow  the  packing  out  of 
the  stuffing  box,  leaving  it  clean  for  the 
new  rings.  These  should  be  of  some  graph- 
ite treated  woven  material,  cut  a  trifle  short 
to  allow  for  expansion  when  heated,  other- 
wise the  packing  will  clamp  the  rod,  causing 
it  to  heat  and  score  or  cut,  besides  burn- 
ing the  packing  and  making  it  useless. 
Joints  must  be  broken  when  two  or  more 
rings  are  put  in,  or  else  the  packing  will  leak. 
After  the  new  rings  have  been  placed  in 
the  stuffing  box  the  gland  should  be  drawn 
down  tight  and  then  eased  off  until  only 
hand  fast,  then  start  the  engine,  and  if  after 
a  few  minutes  running  any  leaks  develop 
gradually  screw  up  the  gland  until  they 
stop,  being  careful  not  to  screw  it  so  tight 
as  to  make  the  packing  rigid.  If  the  leaks 
do  not  stop,  taking  out  one  ring  and  turn- 
ing it  over  will  sometimes  overcome  the 
trouble. 

Cylinders  should  receive  lubrication  to 
the  extent  of  four  to  six  drops  of  oil  a 
minute  continuously  while  the  engine  is 
ninning.       Occasional     administration     of 


graphite  and  oil  to  the  valves  and  cylin- 
ders helps  greatly  to  prolong  their  life  and 
reduce  the  friction  which  absorbs  so  much 
power.  Graphite  is  good  to  use  on  all 
bearings  and  gears  where  they  are  run  in 
oil,  and  is  especially  fine  for  hot  bearings. 

Be  saving  on  oil  and  gasoline,  biit  do  not 
skimp  on  the  former,  for  next  to  a  poor 
steamer  the  greatest  bane  is  a  machine 
which  has  chronically  hot  bearings,  and 
lack  of  oil  will  produce  them. 

To  sum  up,  keep  a  clean  burner  and 
boiler,  work  your  steam  expansively  to 
economize  on  fuel  and  water,  lubricate  well 
and  frequently,  inspect  your  machine  care- 
fully at  the  end  of  each  trip,  tighten  up 
any  loose  nuts  and  bolts  as  soon  as  dis- 
covered, keep  all  joints  in  steam  and  water 
pipes  tight,  keep  pistons  aad  valve  stems 
packed,  watch  your  keying  and  you  may 
have  a  maximum  of  comfort  at  a  mini- 
mum of  expense  and  trouble. 


A  Few  Pointers, 

By  John  A.  Seavern. 

The  care  of  an  automobile  is  a  matter  that 
has  not  been  considered  from  a  theoretical 
standpoint,  as  has  the  care  of  horses  or 
the  vehicles  they  draw.  Any  old  place  was 
good  enough  to  use  as  a  "garage,"  and  the 
men  who  have  had  charge  have,  as  a  rule, 
been  any  old  man.  The  automobile  has 
come  to  stay,  and  its  care  is  as  great  a 
problem,  at  least,  as  the  care  of  horses. 

There  are  many  questions  to  be  con- 
sidered, and  as  the  development  has  been 
very  rapid,  their  consideration  has  not  been 
deep.  Having  devoted  much  time  to  the 
problem,  I  have  come  to  some  general  con- 
clusions that  may  be  of  use,  and  as  I  have 
just  equipped  a  station  a  short  description 
of  it  may  serve  to  illustrate. 

I  object  to  the  word  "garage"  and  think 
"station"  is  more  American. 

One  of  the  worst  features  of  keeping  a 
car  in  any  public  station  is  that  of  tools. 
Every  owner  that  I  have  talked  to  has  had 
a  tale  of  woe  about  tools  he  has  lost  The 
general  run  of  workmen  do  not  seem  to 
think  that  it  is  stealing  to  take  tools  out 
of  a  car  and  not  put  them  back.  They 
sometimes  take  them  from  the  other  men 
in  the  shop  also.  Very  few  of  the  stations 
I  have  been  in  have  any  system  that  pre- 
vents this,  and  as  long  as  the  customers  do 
not  kick  too  hard  it  passes  unnoticed.  It 
is  a  fact,  however,  that  nothing  of  value  is 
safe,  if  not  watched,  in  most  places  where 
automobiles  are  cared  for.  This  is  all 
wrong,  and  can  in  a  measure  be  prevented 

A  workman  will  be  more  careful  of  his 
own  than  of  what  belongs  to  others,  and 
will  not  intentionally  steal,  but  in  the  rush 
will  borrow.  Now,  if  the  foreman  will  see 
that  each  man  has  a  "kit"  of  his  own,  or  one 
that  belongs  to  the  "house"  and  is  charged 
to  him,  the  necessity  for  borrowing  ceases. 

To  this  end  I  have  had  made  a  number 
of  portable  benches,  each  having  a  vise  and 
a  shelf  on  which  parts  of  cars  may  be  kept 


while  in  process.  This  bench  may  be  cov- 
ered when  the  man  to  whom  it  is  charged 
is  not  at  work,  as  there  is  nothing  there 
that  each  man  does  not  have.  Each  man 
also  has  a  tool  box  that  he  can  carry  about, 
and  which  he  may  lock  up  at  night  in  his 
locker.  Any  tools  needed,  that  he  does  not 
own,  are  furnished  by  the  "house"  and 
charged  to  him,  and  credited  at  any  time 
when  returned  in  good  condition.  Tools 
kept  out  over  a  Saturday  night  are  collected 
for  on  the  next  pay  day,  except  on  an  order 
from  the  foreman.  It  is  intended  that  every 
man  shall  have  a  full  kit  of  his  own,  and 
all  good  men  are  glad  to  get  good  tools  at 
low  prices.  Troubles  over  lost  tools  arc 
very  rare. 

In  most  repair  shops,  when  a  car  is  pulled 
to  pieces  some  of  the  parts  are  put  to  rest 
on  the  cushions;  this  may  be  good  for  the 
parts,  but  it  is  tough  on  the  cushions,  and 
a  strict  rule  failing,  I  have  found  it  wise  to 
have  a  few  cheap  cotton  covers  made,  and 
to  have  the  washer  put  them  on  before  the 
car  is  turned  over  to  the  shop  men.  These 
covers  have  saved  a  lot  of  trouble. 

When  any  work  is  being  done  on  the 
engine  the  fenders  catch  it.  If  all  cars 
were  so  made  that  the  fenders  could  be 
taken  off  with  ease  all  this  would  be  avoided 
by  taking  them  off,  but  as  it  is  we  hive  to 
have  covers  for  them,  too.  In  fact  covers 
that  will  fit  all  the  finished  parts  of  the 
cars  are  a  great  saving. 

When  a  car  comes  in  for  repairs  that 
will  take  more  than  a  few  hours  we  have  all 
the  loose  parts,  lamps,  mats,  and  all  the 
cushions,  etc.,  taken  to  the  stock  room  and 
put  in  a  locker  out  of  harm's  way.  This 
saves  breakage  and  a  lot  of  annoyance;  it 
also  removes  a  lot  of  temptation. 

Very  few  men  know  how  to  push  a  car, 
as  can  be  seen  by  bent  fenders,  dents  in  the 
bodies,  etc  There  is  only  one  way;  take 
hold  of  the  wheels!  That  is  the  way  the 
motor  does  it,  and  it  takes  less  power,  does 
not  leave  any  marks  (except  dirt  that  will 
come  off)  and  while  it  means  that  only  four 
men  can  work  at  a  car  they  are  usually  able 
to  move  the  heaviest  ones  without  hurting 
anything  or  themselves. 

Someone  says  it  is  too  much  trouble  to 
get  men  to  do  things  in  this  manner !  This 
is  true,  with  the  general  rim  of  men,  but  if 
care  is  used  in  getting  the  right  kind  of  men, 
and  they  are  used  in  the  right  way,  it  is  not 
hard,  and  the  results  pay. 

Caring  for  automobiles  is  work  that  re- 
quires close  attention,  and  must  be  done 
systematically.  Each  thing  should  be 
checked  off  as  done,  and  care  taken  to  do 
all  that  is  needed,  as  lives  may  depend  upon 
a  very  slight  mistake.  The  washer's  helper 
should  attend  to  the  kerosene  lamps,  and 
see  that  the  wicks  are  turned  down  below 
the  top  of  the  tube,  thus  preventing  creep- 
ing of  the  oil,  and  he  should  try  each  lamp 
to  see  if  it  is  properly  trimmed,  a  thing  that 
is  rarely  done.  If  he  attends  to  the  acety- 
lene generator  he  should  be  sure  that  the 
joints  are  tight,  as  I  have  seen  some  bad 
explosions  result  from  carelessness  in  this 
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work.  Water  in  the  horn  will  spoil  it,  and 
a  sure  way  to  prevent  this,  and  also  to 
avoid  a  lot  of  other  troubles,  is  to  have 
made  a  number  of  waterproof  covers  that 
are  put  on  each  car  as  it  comes  onto 
the  stand,  and  taken  off  by  the  polisher. 
It  is  wise  to  have  an  inspector,  who  sees  to 
it  that  all  these  things  are  done  and  also 
looks  each  car  over  for  loose  parts,  etc., 
many  a  repair  bill  being  saved  thereby. 

Some  of  the  garage  keepers  who  run  re- 
pair shops  take  delight  in  having  things 
go  wrong  with  the  cars  they  care  for,  as 
the  shop  then  gets  a  job.  I  have  known  of 
cases  where  nuts  were  loosened  so  as  to 
get  work,  but  this  sort  of  thing  does  not 
pay,  and  the  man  who  does  a  little  work 
that  he  does  not  get  paid  for  in  order  that 
his  boarders*  cars  are  in  good  shape  at  all 
times  will  get  the  business. 

Repairing  a  car  is  work  that  requires 
thought  as  well  as  skill,  and  often,  if  the 
workman  would  stand  and  think  it  over 
he  might  save  much  of  the  work,  but  think- 
ing is  a  lost  art  with  most  men,  and  in 
some  places  the  man  who  thinks  is  not 
wanted.  Of  course,  we  don't  want  the  man 
who  spends  all  his  time  thinking  about 
Saturday  night  and  6  o'clock,  but  the  man 
who  thinks  about  his  work  is  a  valuable 
help  to  his  employer. 

pvery  proprietor  should  know  his  men 
and  keep  in  touch  with  them;  don't  forget 
that  they  are  apt  to  get  tired,  and  use  them 
as  he  likes  to  be  used;  work  will  go  better 
and  there  will  be  less  trouble  and  more 
fun.  Good  nature  .is  of  great  importance  in 
getting  good  work,  and  a  laugh  is  better 
than  a  curse  as  a  driver. 

It  is  safe  to  say  that  at  least  one-third 
of  all  the  time  spent  on  a  repair  job  is  in  do- 
ing the  wrong  thing,  and  some  of  the 
"fixing"  that  is  done  is  very  far  from  right. 
The  workman  is  a  genius  who  can  always 
hit  the  right  thing  first,  but  some  are  better 
than  the  rest,  and  these  are  the  ones  that 
are  most  in  demand. 

I  have  found  a  way  that  has  been  very 
successful,  and  it  is  easy  to  get  good  re- 
sults with  less  cost  than  is  common  in  re- 
pair shops.  I  have  picked  out  the  men  who 
have  the  genius  for  finding  trouble,  and 
when  a  car  comes  in  they  look  it  over  and 
diagnose  the  case;  then  the  best  fitted  man 
for  that  particular  job  goes  to  work,  and 
he  is  followed  by  another  visit  of  the  doc- 
tor and  so  on  till  the  job  is  done,  the  doc- 
tor being  always  on  the  lookout  for  new 
symptoms. 

It  comes  down  to  making  the  men  special- 
ists and  works  well.  It  is  wiser  to  put  in 
a  new  part  at  a  cost  of  $10  than  to  spend 
$15  in  labor,  and  then  have  an  old  one  that 
will  not  last  one-half  as  long  as  the  new 
one. 

Whole  books  could  be  filled  with  the  "fool 
things"  that  are  done  every  day  and  called 
repairs,  also  on  how  to  run  a  repair  shop, 
but  the  buildings  cannot  help  what  signs 
they  carry,  nor  tools  who  use  them,  so  the 
fact    remains    that    those    who    know    how 


don't  need  the  books,  and  those  who  don't 
know  won't  read  them,  so,  as  the  skunk 
said,  "What's  the  use!" 


Repair  Shop  Observations. 

By  F.  H.  Bonner. 

As  considerable  difficulty  has  been  experi- 
enced by  most  automobile  repair  shops  in 
establishing  and  maintaining  a  system  satis- 
factory to  both  dealer  and  customer,  I  will 
attempt  in  this  article  to  give  the  results  of 
my  observations  and  practical  experience  in 
several  up  to  date  shops. 

By  far  the  greatest  cause  of  dissatisfac- 
tion on  the  part  of  automobile  owners  is  the 
size  of  the  bill  for  some  seemingly  insignifi- 
cant item  of  repairs.  As  an  instance,  a 
machine  comes  in  to  have  a  clutch  leather 
renewed,  which  is  an  easy  task  and  quickly 
performed  by  a  good  mechanic  after  the 
clutch  is  removed  from  the  machine.  In 
many  machines,  however,  either  the  motor 
or  transmission  must  be  removed  before  the 
clutch  can  be  detached,  and  should  the 
owner  not  be  familiar  with  the  construction 
of  a  car  (and  this  is  frequently  the  case),  a 
protest  and  roast  of  repair  robbers  is  the 
result  when  the  bill  is  presented. 

In  many  cases  the  dealers  are  accused  of 
padding  or  adding  to  the  mechanic's  actual 
time  on  the  work.  In  order  to  facilitate  the 
cost  keeping  of  the  shop  and  to  satisfy  cus- 
tomers, many  shops  are  now  equipped  with 
automatic  clocks  which  register  when  the 
workman  starts  and  finishes  the  work.  The 
tickets  are  saved  for  the  customers'  inspec- 
tion when  the  bill  is  presented.  I  am  using 
one  of  these  clocks  at  present,  with  results 
so  satisfactory  that  we  have  named  it  the 
"peacemaker." 

A  great  mistake  of  machine  owners 
is  in  demanding  the  finish  of  repairs  in 
a  certain  specified  time,  regardless  of  the 
amount  of  work  to  be  performed.  I  have 
in  mind  a  large  touring  car  brought  in  for 
a  general  overhauling.  The  work  was  to  be 
finished  in  one  week's  time.  Hurried  jobs  of 
this  nature  require  an  extra  number  of 
men,  and  few  shops  can  afford  to  place 
more  than  one  or  two  of  their  best  men  on 
a  job.  These  men  are  needed  as  leaders  in 
the  distribution  of  work,  consequently  rush 
orders,  as  with  the  touring  car,  necessitate 
the  placing  of  inferior  men  on  the  work,  to 
accomplish  it  in  the  specified  time.  The  in- 
evitable result  is  that  defects  occur  that 
could  have  been  avoided. 

Not  more  than  two  men  should  be  em- 
ployed in  the  taking  apart  or  reassembling 
of  a  car;  a  greater  number  are  not  only  in 
each  other's  way  but  in  the  division  of  re- 
sponsibility a  general  tendency  toward  care- 
lessness is  noticeable,  and  the  losing  of  parts 
of  frequent  occurrence.  The  first  attention 
that  should  be  given  a  car  brought  in  for 
repair  is  the  stripping  of  horn,  lamps,  extra 
tires — other  detachable  parts  that  are  liable 
to  be  lost  or  damaged.  In  a  small  room, 
10x12  feet,  with  shelves  from  floor  to  ceil- 
ing. I  have  seen  stored  away  in  perfect  order 
material   from  twenty  cars  undergoing  re- 


pairs on  the  floor.  This  work  was  done  by 
an  intelligent  helper,  who  also  attended  to 
the  bell,  oiled  the  shafting  and  macfainery, 
and  was  responsible  for  the  care  of  kero- 
sene, gasoline  and  other  inflammable  ma- 
terial used  in  repair  shop.  An  inventory  of 
the  owner's  goods  was  taken  and  signed 
for  by  the  owner  or  chauffeur,  and  could 
not  be  taken  away  unless  by  the  responsible 
parties. 

The  next  operation  is  the  removal  of  the 
body  and  the  storing  of  it  in  a  convcnitTT: 
place.  This  place  should  be  of  such  a  temper- 
ature that  the  wood  will  not  shrink.  Woixi- 
en  bodies  kept  in  a  warm,  dry  room,  fre- 
quently crack,  necessitating  the  renewal  <»i 
panels.  Next  the  engine  must  be  stripp<^^ 
of  controls,  pipes  and  small  parts,  and  then 
removed  from  chassis.  No  up  to  date  shv)p 
will  permit  the  mechanic  to  use  a  mookey 
wrench  in  the  loosening  or  tightening  of 
bolts.  The  use  of  socket  or  end  wrenches 
is  quicker  and  less  liable  to  injure  the  cor- 
ners of  bolt  heads  or  nuts.  The  universal 
joint  socket  wrench,  now  in  use  for  boIt> 
and  nuts  that  are  otherwise  inaccessible.  :i 
to  be  found  in  all  first  class  repair  shop>. 
and  supersedes  the  custom,  too  pre\'a!eTit 
in  the  past,  of  loosening  nuts  by  hammer  and 
chisel,  which  not  only  destroys  the  nut  but 
gives  the  car  a  second  hand  appearance. 

In  removing  the  motor  the  old  time  cus- 
tom of  lifting  by  five  or  six  men  is  replaced 
by  the  practice  of  using  a  stout  hook  in  the 
ceiling,  from  which  is  suspended  a  chain 
fall.  The  better  method,  however,  is  tht 
provision  of  a  track  running  overhead 
across  the  shop  on  which  is  operated  a  small 
steel  trolley  carrying  two  chain  falls,  2  feet 
apart,  which  can  be  attached  to  both  ends  of 
the  motor.  By  this  means  the  front  end  of 
the  motor  can  be  elevated,  to  allow  the  fl>- 
wheel  to  pass  under  the  dasht>oard. 

The  motor  is  lowered  to  a  truck  and  taken 
to  a  bench  to  be  repaired.  Before  proceed- 
ing further  with  the  work,  the  motor  should 
be  taken  apart,  the  crank  and  cam  shaft  test- 
ed in  lathe  centres,  and  their  defects  reme- 
died by  a  lathe  mechanic,  while  the  trans- 
mission and  differential  are  undergoing  re- 
pair. 

The  removal  of  grease  and  dirt,  which  ac- 
cumulates on  machinery  of  a  car,  is  one  of 
the  great  annoyances  of  repair  men.  In 
some  of  New  York's  best  garages  I  have 
seen  parts  cleaned  in  an  obscure  comer  of 
the  repair  shop  by  means  of  a  large  pan  of 
gasoline  and  a  brush  in  the  hands  of  an  ap- 
prentice. This  method  is  not  only  danger- 
ous but  is  liable  to  cause  the  forfeiture  01 
insurance,  if  observed  by  a  fire  inspector 
Some  garages  having  a  steam  plant  boti 
the  parts  in  a  large  tank,  in  which  is  fitted 
a  large  strainer.  When  cleaned  the  strainer 
containing  the  parts  is  withdrawn  from  the 
tank. 

The  best  method  that  has  come  under 
my  observation  is  the  building  of  a  fire- 
proof room,  6x8  feet,  provided  with  twii 
covered  galvanized  iron  tanks,  2  feet  square. 
2j^  feet  high.  These  are  half  filled  wiili 
gasoline,  and   the  parts  to  be  cleaned  arv 
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first  soaked  in  one  tank  and  then  rinsed  in 
the  other.  When  the  gasoline  in  the  first 
tank  becomes  too  greasy  the  tank  is  emptied 
out  and  filled  with  fresh  gasoline.  The  sec- 
ond tank  is  then  employed  for  the  first  op- 
eration. While  the  first  cost  is  considerable, 
this  method  is  the  safest  and  most  econom- 
ical I  have  ever  tried. 

An  important  but  frequently  a  slighted 
matter  in  repair  shops  is  jacking.  The 
quick  acting  auto  jack  is  far  superior  to  the 
old  time  screw  jack,  but  is  more  liable  to 
topple  over  in  case  of  a  sudden  jar.  Repair 
shops  should  be  supplied  in  abundance  with 
wooden  stands,  made  from  4x4  inch  stock, 
cut  to  a  height  convenient  to  use  under  the 
axles  of  machines.  On  two  sides  of  the 
upright,  at  the  base,  are  screwed  pieces  of  i 
inch  board,  5  inches  high  by  9  inches  long. 
A  stand  of  this  design  placed  at  both  sides 
of  the  axle,  with  bases  at  right  angles,  will 
resist  a  violent  shock  without  falling. 


The    Practical    Cleansing   of    Var- 
nished Surfaces. 

By  T.  H.  Reardon. 

As  methods  usually  are  as  different  and 
as  various  as  the  people  that  make  use  of 
them,  the  writer  felt  fully  justified  in  an- 
ticipating a  wide  diversity  of  opinion  when 
he  set  out  to  interview  three  or  four  well 
known  parties  upon  whose  judgment  and 
experience  he  was  perfectly  willing  to  rely. 

But  however  much  the  parties  interviewed 
diflfered  in  regard  to  other  matters  of  gen- 
eral interest  in  regard  to  washing  vehicles, 
there  was  a  uniformity  of  thought  and  ac- 
tion that  was  as  agreeable  as  it  was  sur- 
prising. 

The  first  party  approached  was  a  private 
driver.  The  condition  and  appearance  of 
the  vehicles  entrusted  to  his  care  needed  no 
comment,  their  appearance  being  faultless; 
hence,  only  the  method  was  required. 

The  washing  was  as  follows:  Only  cold 
water  was  used.  This  was  used  directly 
from  a  hose,  at  a  very  moderate  pressure, 
the  hose  being  held  in  one  hand  while  a 
sponge  was  used  by  means  of  the  other 
hand.  The  sponge  was  used  largely  with 
a  "sopping**  motion,  as  distinguished  from 
a  to  and  fro  "rubbing**  motion.  It  was  the 
regular  custom  to  "souse'*  the  dirt  thorough- 
ly with  water,  and  remove  all  dirt  possible 
in  this  way  before  using  the  sponge.  The 
matter  of  using  tepid  water  being  broached 
brought  out  the  remark  that  "tepid  water 
might  be  used  without  injury,"  but  that  "it 
never  had  been." 

The  matter  of  using  soaps,  both  "special** 
and  otherwise,  was  discussed;  it  was  al- 
lowed that  soap  might  be  used  for  the  run- 
ning gear,  but  that  it  "never  had  been.'* 

It  was  suggested  that  for  grease  or  oil  on 
running  gear  a  little  kerosene  on  a  rag 
would  remove'  it  very  nicely,  and  being 
washed  off  inmiediately  afterward,  it  was 
unobjectionable. 

The  next  party  interviewed  was  a  garage 
proprietor  of  much  experience.  He  in- 
dorsed the  foregoing,  except  that  he  was 
in  favor  of  using  special  soap  for  running 


gear,  but  he  was  not  at  all  anxious  to  use 
soap  on  the  highly  finished  surface  of  an 
"auto**  body;  he  favored  a  long  handled 
brush,  such  as  are  used  for  window  wash- 
ing, for  reaching  the  different  parts  of  the 
running  gear;  the  use  of  such  a  brush  is 
certainly  convenient,  and  it  is  entirely  free 
from  objection. 

Leaving  the  auto  man  to  his  reflections, 
and  taking  a  course  north  by  northwest, 
the  man  seeking  "up  to  date'*  methods  in 
"vehicle  washing'*  was  shortly  in  the  office 
of  a  first  class  livery  establishment  The 
genial  proprietor,  F.  A.  Pattison,  was  at 
leisure  and  the  object  of  the  call  was  ex- 
plained; upon  being  asked  his  length  of  ex- 
perience in  the  livery  business  he  replied, 
10  years;  number  of  vehicles  in  his  estab- 
lishment, 90  to  100;  a  further  inquiry  as  to 
the  quality  of  his  equipment  brought  forth 
the  remark,  "as  good  as  can  be  found 
anywhere.** 

Upon  pressing  for  information  in  regard 
to  washing  vehicles,  he  said  he  was  not 
very  familiar  with  that  line  of  work  him- 
self, but  that  he  had  the  best  "wagon 
washer"  in  the  United  States,  a  Mr.  White, 
whom  I  would  find  engaged  at  his  spe- 
cialty. Mr.  White  was  located,  and,  asked 
his  length  of  experience,  he  replied  he  had 
done  nothing  but  wash  vehicles  for  dye 
years;  he  relied  on  cold  water  and  the 
sponge;  these  were  used  as  described  in 
the  first  part  of  this  article.  For  grease 
spots  on  the  vehicle  anywhere  he  applied 
a  soft  rag,  moistened  with  kerosene,  with- 
out rubbing;  this  removed  the  grease  at 
once,  and  it  was  then  "slushed  off**  with 
cold  water.  He  was  not  in  favor  of  either 
soap  or  tepid  water,  except  on  running 
gear,  where  there  is  always  a  dull  finish. 
Mr.  White  uses  neither  of  the  above  in 
his  regular  work,  and  he  has  to  cater  to 
a  very  fastidious  class  of  trade. 

The  final  interview  was  with  a  man  who 
has  had  to  wash  Pullman  vestibule  cars, 
his  experience  in  this  particular  line  of 
work  extending  over  a  period  of  fifteen 
>'ears.  In  this  class  of  work  two  men 
work  together,  one  man  directing  the  stream 
of  cold  water  from  the  hose  against  the 
side  of  the  car,  while  the  other  man  uses 
a  long  handled  brush,  such  as  is  used 
for  window  washing.  The  brush  exhib- 
ited was  a  "Wolfe**  brush,  manufactured 
in  Pittsburg,  Pa.  The  brush  was  marked 
"bristles,"  of  which  it  seemed  to  be  com- 
posed. It  was  a  rather  soft  brush,  and 
seemed  to  be  entirely  satisfactory  for  the 
class  of  work  for  which  it  was  intended. 
It  was  learned  that  tepid  water  was  used 
in  washing  car  windows  at  times,  especially 
in  winter,  this  being  on  account  of  the  dif- 
ficulty- experienced  in  doing  this  class  of 
work  in  winter  time.  The  washing  of  the 
highly  varnished  exterior  is  usually  de- 
ferred until  weather  conditions  are  fa- 
vorable to  this  particular  class  of  work. 
With  windows,  however,  the  case  is  quite 
different.  It  is  necessary  that  they  shall 
have  at  all  times  a  certain  degree  of 
transparency,   regardless  of  the  conditions 


that  prevail  in  the  way  of  weather  and  tem- 
perature. This  was  the  reason  given  for 
using  tepid  water,  in  the  only  instance  in 
which  it  was  used  in  exterior  car  washing. 
No  soap  was  used  in  this  work  at  all. 
The  cars,  it  was  learned,  went  to  the  shop, 
and  were  newly  varnished  once  a  year; 
while  in  the  case  of  other  vehicles,  it  was 
learned  from  the  different  parties  that  it 
was  customary  to  varnish  twice  a  year. 
It  seemed  to  be  the  general  opinion  of  all 
the  parties  interviewed  that  tepid  water 
(about  blood  heat— 98"  Fahr.)  might  be 
used  without  any  bad  effects;  but  all  were 
unanimous  in  saying  that  water  warmer 
than  98**  Fahr.  would  have  a  dulling  ef- 
fect on  varnish. 

The  fact  that  tepid  water  "might  be 
used**  in  certain  cases,  and  still  was  not 
used,  is  not  without  significance.  It  indi- 
cates that  the  use  of  tepid  water  in  wash- 
ing varnished  surfaces  is  not  in  popular 
favor  with  the  class  of  men  that  under- 
stand their  business.  It  has  little  to  sustain 
it  but  faith,  and  "faith  without  work'*  is 
an  uncertain  factor. 

To  sum  up,  the  writer  feels  that  per- 
sonal comment  is  not  required.  The  meth- 
ods, briefly  outlined,  represent  the  best 
practice  in  vehicle  cleansing,  and  the 
knowledge  which  this  article  is  intended 
to  convey  has  come  from  men  who  have 
given  their  best  thought  and  effort  to  this 
particular  line  of  work  for  periods  vary- 
ing from  five  to  fifteen  years. 

The  writer  does  not  wish  to  draw  the 
line  too  hard  on  good  soap;  it  can  be 
used  to  advantage  on  running  gears  and 
dull  surfaces.  It  should,  however,  be  used 
with  caution,  if  at  all,  on  highly  finished 
varnished  surfaces,  as  it  may  do  harm,  or, 
as  an  old  time  physician  used  to  remark, 
"What  will  cure  a  hod  carrier  may  kill  a 
tailor.** 

A  sample  of  garage  soap  was  subjected 
to  a  test  for  free  alkali  and  for  insoluble 
matter,  at  the  same  time  that  a  high  grade 
toilet  soap  was  examined  in  a  similar  way. 
The  free  alkali  was  even  less  than  in  the 
toilet  soap.  Of  course,  it  had  the  charac- 
teristic odor  of  common  soap,  coloring  mat- 
ter and  perfume  being  omitted.  It  was, 
however,  an  excellent  soap,  entirely  solu- 
ble in  water,  without  any  sediment.  It  is 
put  up  in  long  square  bars,  and  has  a  yel- 
low color.  It  had  no  wrapper,  and  the 
name  of  the  manufacturer  could  not  be 
obtained. 


Kerosene  and  Gasoline  as  Cleansing 
Agents. 

By  T.  H.  Reardon. 

In  the  general  routine  of  garage  work 
effective  cleansing  operations  are  second  to 
none  in  the  matter  of  importance.  Owing 
to  the  powerful  solvent  action  of  kerosene 
and  gasoline  on  fats  and  oils,  both  of  these 
articles  are  extensively '  employed  in  this 
class  of  work. 

Kerosene  has,  further,  a  very  disintegrat- 
ing effect  on  rust,  which  is  nothing  but  the 
hydrated  oxide  of  a  metal.     Owing  to  the 
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difference  in  the  respective  costs,  and  ow- 
ing further  to  the  difference  in  volatility, 
each  article  has  its  particular  sphere  of  use- 
fulness. It  is  the  experience  of  practical 
garage  men  that  kerosene  is  more  effica- 
cious for  removing  oil,  grease,  etc,  as  well 
as  rust,  than  its  higher  priced  competitor, 
gasoline.  Owing  to  its  lack  of  volatility, 
however,  its  use  is  restricted  to  certain 
classes  of  work. 

For  cleaning  the  running  gear,  metal  sur- 
faces, etc.,  kerosene  can  be  used  to  good 
advantage.  It  should  be  used  cautiously,  if 
at  all,  on  highly  varnished  surfaces,  as  it 
has  a  dulling  effect;  therefore  its  use  is 
not  recommended  for  this  particular  class 
of  work.  For  cushions,  upholstery,  arti- 
cles of  clothing,  etc,  gasoline  should  be 
used,  as  owing  to  its  volatile  nature  any  ex- 
cess that  is  used  will  speedily  evaporate, 
whereas  if  kerosene  were  employed  it 
would  remain  behind. 

Where  the  above  described  cleansing 
operations  are  employed  on  an  extensive 
scale  the  recovery  of  the  gasoline  in  its 
original  state  of  purity  might  be  deemed  of 
sufficient  importance  to  warrant  the  in- 
stallation of  apparatus  for  its  recovery 
and  purification.  Apparatus  for  this  class 
of  work  should  be  obtained  from  and  in- 
stalled by  parties  that  handle  apparatus  for 
the  distillation  and  refinement  of  petroleum. 
A  brief  outline  of  the  process  will  be  given 
for  the  benefit  of  those  that  may  have  such 
schemes  in  contemplation. 

The  gasoline  for  purification  should  be  , 
placed  preferably  in  a  closed  iron  boiler; 
the  boiler  should  be  heated  by  a  steam  coil 
in  its  interior,  the  steam  being  generated 
at  a  distance;  on  accoimt  of  the  fire  risk 
no  fire  should  be  in  the  vicinity  of  the  dis- 
tilling apparatus. 

The  pipe  that  leads  from  the  boiler, 
should  enter  the  condenser.  Here  the  pipe 
is  formed  into  a  coil  of  a  great  many  turns ; 
a  continuous  flow  of  cold  water  through 
the  condenser  will  cause  the  heated  gasoline 
vapor  from  the  boiler  to  condense  to  the 
liquid  form  and  pass  on  to  the  tank  that  is 
provided  for  its  reception.  A  temperature 
of  about  212**  Fahr.  will  expel  the  gasoline 
from  the  boiler;  as  this  temperature  will 
vaporize  water  also,  some  of  the  water  will 
be  driven  over  too,  but  as  steam  condenses 
much  easier  than  gasoline,  with  a  suitable 
arrangement  of  the  condensing  coil  nearly 
all  the  water  will  condense  and  run  back 
to  the  boiler,  while  the  less  easily  con- 
densable gasoline  will  continue  on  its  way. 
The  matter  of  water  passing  over  to  the 
gasoline  tank  is  no  serious  objection,  any- 
way; as  soon  as  contents  of  tank  settle  the 
water  will  occupy  the  bottom  layer  and 
the  gasoline  the  top  layer,  so  by  proper  taps 
each  can  be  drawn  off  separately. 

The  grease  and  sediment  do  not  distill 
over,  but  remain  in  the  boiler.  It  was  as- 
sumed in  the  remarks  above  that  water  was 
mixed  with  the  gasoline;  when  this  is 
not  the  case  the  remarks  referring  to  water 
passing  over  in  the  distillate  are  without 
significance. 


Insoluble  impurities  can  be  separated 
from  kerosene  and  gasoline  by  subsidence 
and  filtration.  Water  and  matter  specifical- 
ly heavier  than  gasoline  will  settle  to  the 
bottom;  this  separation  should  be  made 
before  resorting  to  distillation,  and  filter- 
ing might  be  advantageously  employed 
also,  as  this  treatment  will  tend  to  keep  a 
large  amount  of  foreign  matter  out  of  the 
boiler. 


An  Automatic  Hydraulic  Air  Pump. 

By  B.  N.  F. 

Any  argument  in  favor  of  having  a  sup- 
ply of  compressed  air  for  the  inflation  of 
pneumatic  tires  wherever  automobiles  con- 
gregate is  unnecessary,  and  I  will  therefore 
proceed  at  once  to  the  description  of  an 
automatic  hydraulic  air  pump  for  filling 
the  storage  tank  with  compressed  air  and 
keeping  it  full.  This  apparatus  was  made 
by  a  neighboring  repair  man,  is  in  daily 
use  at  his  place  of  business,  and  appears 
to  answer  the  purpose  for  which  it  was  de- 
signed perfectly. 

To  begin  with,  it  should  be  stated  that 
with  the  apparatus  to  be  described  a  good 
water  pressure  is  necessary,  as  the  result- 
ing air  pressure  can  never  equal  that  of  the 
water  which  compresses  it,  friction  of  the 
pump  and  lifting  of  the  weight  involved 
accounting  for  the  difference.  This  must 
be  mentioned  in  order  that  the  absent 
minded  man  may  not  go  to  the  trouble 
of  constructing  a  pump  only  to  find  that 
it  will  not  meet  his  requirements. 

Fig.  I  gives  the  general  arrangement 
of  the  several  parts.  C  is  the  cyl- 
inder of  the  air  pump  and  is  also 
♦he   hydraulic   cylinder.    The   pressure   of 


Fig.    I. 

the  water  on  the  under  side  of  the  piston 
forces  the  air  from  the  upper  part  of  the 
cylinder  through  a  check  valve  and  into 
the  storage  tank  through  the  pipe  P.  As 
the  piston  nears  the  end  of  its  upward 
stroke,  an  arm  projecting  from  the  piston 
rod  strikes  a  collar  on  the  valve  rod  and 
shifts  the  slide  valve  V,  shutting  off  the 


inflow  of  water  and  allowing  that  already 
in  the  cylinder  to  exhaust  because  of  the 
pull  of  the  weight  W.  As  the  piston  de- 
scends it  draws  a  fresh  charge  of  air  into 
the  cylinder,  and  when  near  the  downward 
end  of  the  stroke  the  arm  on  the  pi^on 
rod  strikes  another  collar  on  the  valve  rod 


Fig.  2. 


and  again  shifts  the  valve,  closing  the  ex- 
haust and  connecting  the  cylinder  with  the 
water  pressure  again.  The  operation  de- 
scribed is  repeated  imtil  the  pressure  in  the 
tank  so  nearly  balances  the  water  pressure 
that  the  pump  stops;  when  the  pressure  b 
reduced  by  the  use  or  leakage  of  air,  the 
pump  resumes  work  again. 

The  air  chamber  A  is  necessary  to  pro- 
mote the  quiet  and  smooth  nmning  of  the 
pump.  The  cylinder  is  lubricated  by  put- 
ting oil  into  the  elbow  on  the  air  inlet  pipe. 
Both  check  valves  should  be  located  as  near 
the  cylinder  as  is  practicable,  and  everj- 
other  precaution  should  be  observed  to  re- 
duce the  amount  of  air  remaining  between 
the  piston  and  the  check  valves  at  the  com- 
pletion of  the  up  stroke.  The  piston  is 
provided  with  a  cupped  leather  packing, 
and  if  it  is  well  made  there  is  almost  no 
leakage  whatever.  No  particular  hatm  is 
done  by  a  little  leakage  past  the  piston 
packing,  as  it  only  involves  the  trouble  of 
drawing  the  water  off  from  the  bottom  of 
the  air  storage  tank  occasionally.  The 
cylinder  should  be  made  of  brass,  but  iron 
can  be  used,  as  is  demonstrated  by  the 
maker  of  the  pump  herein  described.  The 
slide  valve  is  the  shape  of  the  common  **D" 
valve,  which  is  familiar  to  all  steam  engine 
users. 

This  air  pump  is  slow  in  action  and  not 
suited  to  the  requirements  of  a  large  busi- 
ness, but  for  the  occasional  filling  of  tires. 
especially  those  already  partially  inflated,  it 
is  very  satisfactory,  being  automatic  in  its 
action  and  requiring  no  attention  to  start 
or  stop  it,  keeping  a  definite  pressure  in  the 
tank  and  requiring  no  power  plant  to 
operate  it. 
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The  water  piping  may  be  of  half-inch 
galvanized  iron  pipe;  for  the  air  line  quar- 
ter-inch plain  iron  pipe  is  suitable. 

Air,  especially  when  under  heavy  pres- 
sure, is  notoriously  elusive,  and  will  find 
its  way  through  exceedingly  minute  open- 
ings, and  without  the  exercise  of  consider- 
able care  and  some  skill  the  air  pipe  is 
prone  to  leak  more  or  less.  One  way  to 
dose  leaks  is  to  nm  some  asphaltum  var- 
nish ("black  asphaltum")  through  the 
finished  line,  taking  care  that  the  interior 
of  the  piping  is  dry  and  that  there  are  no 
pockets  into  which  the  asphaltum  can 
drain  and  thereby  obstruct  the  passage  of 
air. 

Another  way  is  to  paint  the  exterior  with 
asphaltmn  or  some  quick  drying  enamel, 
and  allow  it  to  dry  before  applying  air  pres- 
sure to  the  system.  Either  plan  is  good,  as 
it  not  only  stops  the  leaks  but  also  pre- 
vents the  rusting  of  the  pipe,  and  in  case 
of  the  external  treatment  the  appearance 
as  well  as  the  utility  is  improved.  Per- 
haps a  combination  of  both  methods  would 
be  satisfactory  enough  to  pay  for  the 
work  involved. 


Some    Hints   on   Care   and   Main- 
tenance. 

By  S.  V.  West. 

PAINT. 

No  machine  should  be  allowed  to  stand 
with  mud  on  the  paint  work.  If  it  is,  spots 
will  surely  form  where  the  clay  or  alkali 
mud  dried  or  hardened.  If  the  mud  has 
dried,  soak  it  well  before  trying  to  remove 
it,  and  then  use  a  gentle,  full  spray  to  wash 
it  off.  It  is  well  not  to  wash  the  machine 
too  often,  if  there  is  nothing  but  dust  to 
remove;  if  the  machine  is  standing  in  the 
garage  it  should  be  covered  with  canvas  or 
tarpaulin.  Always  keep  the  car  on  a  cool, 
dry,  shady  stand  if  you  want  the  paint  to 
stay  bright.  If  the  paint  has  been  dulled  by 
frequent  mud  and  water,  take  three  parts 
of  gasoline  to  one  part  of  boiled  linseed  oil, 
and,  after  the  paint  is  thoroughly  cleansed, 
smear  a  thin  coating  of  the  above  oil  mix- 
ture over  the  surface  and  let  it  stand  in  a 
dry,  shady  place  for  twelve  hours.  Rather 
than  go  to  a  big  expense  for  repainting, 
have  the  painter  varnish  the  painted  sur- 
face twice  a  year.  Painting  costs  about  $35, 
while  varnishing  will  cost  only  about  $10. 

AUTO  TOPS. 

For  small  tops  use  brown  canvas  instead 
of  leather.  The  canvas  can  be  varnished  or 
painted  any  color  to  suit,  and  will  not  crack 
and  rot  in  the  hot  svm  so  quickly  as  leather. 
Then  the  canvas  can  be  replaced  for  half 
the  money  whenever  it  becomes  necessary. 
For  large  machines  the  canvas  tops  with 
mica  windows  are  far  superior  in  a  hot 
climate.  Any  black  top  tightly  enclosed  to 
keep  out  dust  will  be  intensely  hot.  The 
lighter  colored  canvas  reflects  the  heat  in- 
stead of  absorbing  it;  moreover,  it  is  much 
lighter  and  stronger  in  proportion  than 
leather. 


TIRE  PRESSURE. 

The  best  method  of  judging  the  pressure 
in  the  tires  is  by  hand.  Also  by  using  the 
jack  to  lift  a  wheel.  The  tire  can  be  in- 
flated so  that  when  the  weight  of  the  ma- 
chine is  on  the  tire  the  latter  should  bulge 
very  slightly  at  the  point  of  contact  with 
the  floor.  In  summer  the  tires  should  be  a 
bit  lax,  to  allow  for  the  expansion  of  the 
contained  air,  thereby  avoiding  possible  ex- 
plosion. Always  let  out  the  air  before  re- 
moving the  outer  casing,  or  the  inner  tube 
will  explode. 


Selection    and    Care    of    Ignition 
Storage  Batteries. 

By  Hugo  C.  Gibson. 

When  deciding  to  use  storage  batteries 
as  a  source  of  current  for  the  ignition 
system  of  an  internal  combustion  engine, 
it  is  most  necessary  to  discriminate  be- 
tween the  various  makes  the  market  of- 
fers, because  most  manufacturers  when 
thinking  of  a  storage  battery  for  an  auto 
think  of  reducing  dimensions — they  had  to 
when  the  battery  drove  the  car,  and  the 
idea  sticks.  Again,  ignition  accumulators 
were  first  applied  commercially  to  tri- 
cycles and  bicycles,  where  it  was  essential 
to  have  little  weight,  and  a  small  space 
was  available  for  stowage.  The  result  is 
that  the  present  day  ignition  battery  is 
frequently  composed  of  a  large  ntunber  of 
thin  plates,  packed  as  closely  as  possible, 
necessitating  artificial  insulation  between 
them,  and  this  collection  of  material  is 
forced  into  as  small  a  box  as  it  will  go 
into,  and  is  expected  to  do  good  service, 
while  still  it  is  under  worse  treatment  than 
its  big  relative,  because  it  is  often  pushed 
away  in  a  comer  and  forgotten  imtil  it 
has  no  more  energy  left  in  it,  and  is  blamed 
for  "letting  its  owner  down." 

The  storage  battery  is  a  delicate  chemi- 
cal apparatus  in  a  state  of  tension,  and 
will  not  stand  this  treatment,  but  if  rea- 
sonably designed  and  sensibly  cared  for  will 
give  highly  satisfactory  results.  It  is  prob- 
able that  the  demand  for  a  cheap  battery 
having  a  high  rated  capacity  fosters  the 
manufacture  of  unsatisfactory  types. 

The  grids  which  form  the  frame  of  the 
plates  should  have  interstices  so  shaped 
that  the  paste  which  forms  the  active  ele- 
ment (and  which  is  pressed  in  position 
while  soft)  cann6t  fall  out  A  very  usual, 
cheap  and  inefficient  way  of  making  a  grid 
results  in  a  pellet  of  paste  shaped  as  shown 
in  Fig.  I,  which  is  very  likely  to  crack  across 
the  narrow  neck  in  the  centre,  due  to  the 
expansion  and  con- 
traction which  occur 
during  the  charging 
and  discharging  oper- 
ations. An  ideal  grid 
would  give  a  pellet 
shaped  as  shown  in 
Fig.  2,  and  there  are 
many  really  good 
forms  on  the  market. 
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Fig.  r. 


Fig.  2. 


All  plates  should  be  of  reasonable  thick- 
ness (not  less  than  5-16  of  an  inch)  in 
order  to  resist  buckling  strains.  The 
bridges  connecting  the  plates,  the  lugs  be- 
tween the  bridge  and  the  plate,  and  the 
terminal  column  should  all  be  heavy  and 
well  burnt  They  should  be  quite  capable 
of  resisting  the  strain  resulting  from  re- 
moving a  tight  terminal  nut  with  a  pair 
of  pliers. 

The  plates  should  be  placed  at  least  one- 
quarter  of  an  inch  apart,  the  farther  the 
better,  up  to  three-eighths  of  an  inch,  and 
the  case  should  allow  of  one-half  inch 
clear  space  below  the  plates  and  one-quar- 
ter inch  all  around.  The  bridges  should 
clear  the  opposing  plates  by  at  least  one- 
quarter  inch,  and  the  terminal  column 
should  stand  well  above  the  top  of  the  case 
to  provide  facilities  for  cleaning,  and  to 
minimize  current  leakage.  No  heed  need 
be  given  to  any  statement  that  so-and-so's 
battery  will  not  leak  or  creep,  as  it  is  com- 
mercially impossible  to  make  a  battery 
which  will  be  proof  against  these  de- 
fects, in  the  sense  that  some  of  the  acid 
which  should  be  inside  will  surely  get 
out  When  the  cell  is  new  the  acid  will 
escape  by  spraying  during  both  charge  and 
discharge,  and  will  deposit  on  the  case, 
and  at  a  later  date  the  acid  will  creep  up 
the  positive  terminal  column  past  any 
packing  known.  Thus  is  formed  a  path 
for  current  to  flow  between  the  terminal 
columns.  This  current  starts  to  "form" 
the  coliunns  just  as  if  they  were  lead 
plates  in  a  bath  of  acid,  but  the  formation 
only  starts,  for  as  soon  as  any  active 
material  is  formed  the  voltage  of  the  whole 
combination  is  opposite  and  equal,  and  cur- 
rent ceases  to  flow.  If,  however,  the  brass 
nuts  are  near  the  case,  any  current  flowing 
through  them  across  the  acid  film  will  con- 
tinue, and  a  nasty  paste  of  copper  and  alloy 
sulphates  results.  In  time  the  nuts  get 
fixed  and  the  stems  twisted  off  in  attempt- 
ing to  remove  them. 

The  case  must  be  formed  of  transparent 
material,  and  the  best  known  is  celluloid. 
Transparency  is  necessary,  because  the  user 
should  be  able  to  look  at  every  plate  from 
each  and  every  side,  otherwise  he  is  un- 
able to  diagnose  the  trouble  should  the  bat- 
tery fall  into  a  decline. 

CARE    OF    THE    BATTERY. 

First,  the  terminals  of  the  new  battery 
should  be  coated  with  vaseline  right  down 
to  the  case.  See  that  there  is  no  foreign 
matter  in  the  case;  if  there  is  it  may  be 
removed  by  swilling  with  distilled  water. 
Then  fill  with  acid  to  about  one-eighth  of 
an  inch  above  the  top  of  the  plates,  acid  to 
be  made  as  follows: 

Use  absolutely  pure  sulphuric  acid  which 
has  been  obtained  from  pure  brimstone. 
Mix  it  slowly  into  clean  distilled  water  in 
a  wooden  vessel  with  no  metal  fastenings 
^on  the  inside,  in  the  proportion  of  about 
one  part  of  acid  to  five  parts  of  water.  Let 
stand  imtil  cool  and  then  make  up  or  dilute 
to    1. 150  specific  gravity,  unless   otherwise 
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Specially  directed  by  the  maker  of  the  ac- 
cumulator. 

Immediately  after  filling  start  charging, 
passing  such  current  as  the  manufacturer 
recommends;  generally  at  the  rate  of  4 
amperes  per  square  foot  of  superficial  area 
of  the  positive  plates  in  any  2  volt  cell. 
Now,  do  not  take  any  notice  of  the  time 
taken  to  charge;  simply  keep  on  pumping 
the  current  in  at  a  regular  rate  until  at 
last  you  see  the  acid  take  on  a  milky  appear- 
ance. In  order  to  clear  up  the  misunder- 
standing which  frequently  exists  as  to  what 
"milky"  means,  let  it  be  understood  that  it 
is  not  a  large  number  of  bubbles  rising 
from  the  plates,  which  condition  occurs  just 
before  charging  is  completed,  and  may  eas- 
ily be  produced  by  forcing  too  much  cur- 
rent through;  but  it  will  occur  some  time 
after  the  last  described  phenomenon,  and 
will  be  first  visible  at  the  top  portion  of 
the  electrol3rte,  and  the  appearance  is  ex- 
actly as  if  some  milk  had  been  mixed  with 
a  large  proportion  of  carbonic  water. 
This  milky  appearance  will  travel  down  the 
bulk  of  liquid  imtil  the  whole  looks  as 
stated,  really  milky.  The  first  charge  will 
occupy  perhaps  50  per  cent,  longer  than 
any  subsequent  one.  The  battery  should 
now  be  discharged  at  the  proper  rate  to 
the  extent  of  about  half  its  capacity,  by 
any  convenient  means,  and  again  recharged. 
Repeat  this  process  three  times,  and  the 
battery  should  be  ready  to  work  and  will 
give  nearly  its  full  rated  capacity.  It  will 
not  give  its  full  capacity  until  it  has  been 
charged  and  discharged  about  six  times. 

Any  loss  of  electrolyte  due  to  spraying, 
etc.,  must  be  made  up  with  distilled  water, 
and  when  so  made  the  density  when  fully 
charged  should  be  about  1.200  to  1.205.  I^ 
it  is  above  take  some  electrolyte  out  and  re- 
place it  with  distilled  water,  but  if  below  re- 
place with  acid  of  1.250,  until  the  density 
of  the  electrolyte  is  reduced  to  1.200.  Suc- 
cess cannot  be  attained  without  attention  to 
these  details  during  the  first  charge. 

Always  keep  the  plates  covered  with  elec- 
trolyte ;  if  this  is  not  religiously  attended  to 
the  whitish  scale  known  as  sulphate  will 
form  at  the  top  edge,  and  unless  at  once 
removed  will  spread.  Sulphating  will  also 
occur  through  allowing  the  electrolyte  to 
become  too  weak  or  the  battery  to  stand 
too  long  in  a  discharged  or  partially  dis- 
charged condition. 

Owners  of  batteries  should  be  impressed 
with  the  necessity  of  fully  recharging  every 
storage  battery  at  least  once  in  four  weeks ; 
or,  say,  to  assist  memory,  on  the  same  day 
of  every  month,  whether  it  has  been  used 
or  not. 

The  battery  will  automatically  readjust 
its  chemical  condition  when  standing,  or, 
as  it  is  called,  lose  its  charge,  and  as  soon 
as  the  major  portion  of  the  plate  is  in  a 
discharged  condition  it  commences  to  form 
sulphate.  This  condition  occurs,  roughly 
speaking,  5  or  6  weeks  after  the  last  charge. 

Sulphating  may  be  removed  by  simply 
putting  the  battery  on  charge  and  passing  a 
very  small  current  through,  say  one-eighth 


ampere,  for  a  very  long  time,  perhaps  all 
day  every  day  for  a  week,  or  imtil  the  sul- 
phate drops  off  in  small  fiakes  and  falls  to 
the  bottom  of  the  cell,  which  event  may  be 
considerably  hastened  by  the  addition  of  a 
pinch  of  common  washing  soda  in  each  af- 
fected cell.  After  the  sulphate  has  disap- 
peared, empty  and  wash  out  each  cell  with 
distilled  water,  refill  with  new  acid  of 
about  1.200  and  charge  up  normally,  which 
.latter  operation  will  only  take  a  few  min- 
utes. 

Always  keep  the  top  of  the  batteries  as 
dry  as  possible,  and  the  terminals  well 
coated  with  vaseline;  it  will  probably  save 
them  getting  fixed,  but  if  a  nut  will  not 
come  off  by  ordinary  means,  put  a  little 
engine  oil  on  the  shank  at  the  top,  take 
some  asbestos  sheet  and  cut  it  so  as  to  fit 
around  the  terminal  columns  and  cover  the 
battery  case;  then  apply  a  red  hot  iron, 
painter's  blow  lamp,  or  Bunsen  burner  to 
the  nut  After  a  few  moments  the  nut 
will  remove  easily  with  the  aid  of  a  pair 
of  pliers. 

Never  attempt  to  solder  bridges  or  lugs 
where  exposed  to  acid,  as  local  action  will 
undo  the  work.  Any  joining  of  lead  must 
be  burnt,  but  terminal  shanks  must  be 
soldered  to  the  column.  When  doing  this 
work  protect  the  celluloid  case,  or  a  drop 
of  hot  solder  may  set  it  on  fire. 

To  repair  celluloid  cases,  take  celluloid 
sheet,  cut  to  about  the  size  required  and 
drop  it  in  a  shallow  dish  of  acetone,  then 
paint  the  surface  of  the  case  with  acetone, 
using  a  camel's  hair  brush,  and  keep  on 
painting  and  watching  the  sheet  piece;  as 
soon  as  this  is  soft  take  it  out  and  apply 
it  to  the  case  at  once.  It  will  make  a  solid 
job  when  dry. 

Before  charging  a  battery  whose  antece- 
dents and  condition  are  unknown  it  pays 
to  test  the  electrolyte  for  density,  as  it  is 
no  satisfaction  to  find  a  battery  no  better 
after  charging  than  before,  and  this  will 
be  the  case  if  the  electrolyte  has  been  med- 
dled with.  In  some  cases  in  the  writer's 
experience  the  electrolyte  had  been  spilt  and 
cells  filled  up  with  water,  and  the  owner 
merely  stated  that  he  had  had  them  charged 
at  "so  and  so's'*  and  then  they  were  worse. 
The  reason  was  that  "so  and  so"  did  not 
test  the  electrolyte. 


Care  of  Tires. 

By  Chas.  E.  Duryea. 
The  weakest  and  most  expensive  part  of 
an  auto  is  its  pneumatic  tires.  These 
cost  the  owner  more  per  mile  than  any 
other  part  of  the  vehicle.  The  garage  man 
cannot  prevent  this  by  seeing  that  the 
vehicles  are  equipped  with  tires  of  large 
diameter  when  they  are  built,  but  he  can 
do  many  things  toward  lessening  the  ex- 
pense by  proper  care  of  the  tires  when 
they  are  in  his  hands.  If  he  will  give  his 
customers  the  best  results  he  must  culti- 
vate judgment  as  to  the  proper  degree  of 
inflation,   as   to   when    repairs   are   needed, 


as  to  the  nature  of  the  repair,  and  as  to 
substitution  of  a  new  tire  for  specially  hard 
trips,  saving  the  old  for  lighter  service. 

It  is  quite  evident  that  a  vehicle  ninning 
on  smooth  roads  will  not  damage  a  tire 
as  if  rtm  on  rocky  roads,  and  a  weak  tire 
may  give  many  miles  of  service  under  fav- 
orable conditions  when  it  would  be  ruined 
immediately  tmder  adverse  conditions. 

If  the  tire  has  a  small  cut  extending  into 
the  fabric  this  may  cause  no  damage  ap- 
parently, but  if  neglected  the  fabric  rocs 
and  the  tire  bursts  long  before  it  is  worn 
out  Many  of  these  little  cuts  can  be  re- 
paired by  a  portable  vulcanizer  without  re- 
moving the  tire  from  the  rim,  and  if  so  re- 
paired the  tire  is  soimd  and  capable  of  good 
service. 

Very  frequently  a  weak  spot  in  the 
fabric,  caused  by  water  getting  in  or  possi- 
bly by  a  faulty  splice  or  similar  defect, 
manifests  itself  by  a  slight  swelling  and  this 
the  garage  man  should  notice,  diagnose  and 
repair,  for  if  neglected  the  weak  spot  will 
grow  larger,  causing  the  tire  to  increase 
in  cross  section  at  this  point  with  corre- 
spondingly increased  strain  on  the  fabric 
and  the  certainty  of  quick  further  damage 
resulting  in  a  burst,  which  will  probably 
tear  a  large  hole  in  the  air  tube  as  well  as 
in  the  casing. 

Probably  the  worst  abuse  chargeable  to 
the  garage  man  is  wrong  inflation.  I  have 
experienced  some  of  this  abuse  in  New 
York  garages  as  well  as  elsewhere,  and  have 
had  the  front  tires  of  my  phaeton  inflated 
until  they  felt  like  wood,  although  the  load 
carried  by  them  could  easily  be  lifted  by 
one  man,  so  easily  lifted,  in  fact,  that  in  a 
limited  space  we  frequently  picked  up  the 
front  end  and  turned  the  vehicle  on  its 
rear  wheels  in  order  to  turn  it  around. 
Under  such  inflation  every  weak  spot  in 
the  tire  was  needlessly  strained  and  I  have 
had  them  burst  standing  still  in  the  garage 
because  of  this  abuse.  For  such  lack  of 
judgment  there  is  no  excuse. 

On  the  other  hand,  vehicles  are  constant- 
ly sent  out  with  insufficient  inflation,  with 
the  result  that  striking  a  stone  or  street 
crossing  at  speed  bumps  the  rim  perceptibly. 
bends  the  casing  sharply,  and  often  pinches 
a  hole  through  the  air  tube.  Air  tubes 
that  have  seen  much  service  frequently 
show  bruises  extending  part  way  through 
and  in  some  instances  completely  through, 
to  the  wonderment  of  the  user  who  fails  to 
find  the  expected  nail  that  caused  his 
trouble. 

Inflation  troubles  can  be  easily  avoided 
by  glancing  at  the  tire  where  it  supports 
the  load.  If  it  is  too  hard  it  will  not  show 
that  it  is  carrying  a  load.  If  it  is  too  soft 
it  will  look  as  though  carrying  too  much. 
If  properly  inflated  it  will  widen  under  the 
load  about  one-eighth  of  an  inch  for  each 
inch  of  tire  sectional  diameter. 

For  example,  a  3  inch  tire  under  load 
should  measure  about  3^  inches  at  the  wid- 
est part  at  the  bottom.  A  4  inch  tire  should 
measure  4^^  inches.  It  may  be  that  these 
measurements  can  be  improved  upon  and 
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that  slightly  lessening  them  or  increasing 
them,  according  to  the  locality,  speed  at 
which  the  vehicle  is  driven  and  similar  in- 
fluences, would  be  better,  but  for  a  general 
rule  these  measurements  are  probably  as 
nearly  correct  as  anything. 

This  test  is  safer  than  any  gauge  test, 
for  it  is  quite  clear  that  lightly  loaded  tires 
do  not  need  the  inflation  required  by  heav- 
ily loaded  ones.  It  is  also  clear  that  a  large 
tire  will  carry  a  load  properly  with  less  in- 
flation than  a  small  tire,  yet  many  published 
tables  are  given  specifying  a  certain  pres- 
sure for  a  certain  size  tire  without  taking 
the  load  into  consideration,  which  is  clearly 
quite  an  error. 

It  is  not  enough  that  the  garage  man 
should  know  that  the  tires  are  properly 
inflated,  but  he  should  see  that  they  re- 
main so.  To  insure  this,  one  of  the  first 
things  to  be  done  when  the  vehicle  comes 
in  should  be  to  examine  the  tires  and  see 
if  they  need  attention,  for  if  repairs  are 
needed  theyt  should  not  be  left  until  the 
vehicle  is  wanted,  but  should  be  attended 
to  at  once,  in  order  that  they  may  be  com- 
pleted by  the  time  the  vehicle  is  to  be  used. 
If  they  need  inflating  this  should  be  done 
so  that  the  vehicle  may  have  some  time  to 
stand  properly  inflated  before  being  used, 
in  which  event  it  may  be  seen  whether  or 
not  they  are  holding  up  properly.  It  is 
well  known  that  a  small  puncture  may  not 
leak  at  all  when  the  pressure  gets  below 
a  certain  point,  so  that  a  leaky,  half  inflated 
tire  may  stand  all  night  in  that  condition 
and  not  be  appreciably  softer  next  morn- 
ing. It  may  be  inflated  properly  when  the 
vehicle  starts  out,  only  to  leak  down  al- 
most immediately  to  its  original  condition 
and  be  damaged,  just  because  the  needed 
inflation  was  not  given  long  enough  be- 
fore using  to  permit  the  leak  to  be  ob- 
sened.  It  is  also  well  known  that  the  valves 
commonly  used  cannot  be  depended  upon 
to  hold  air  themselves,  but  that  the  flimsy 
soft  rubber  gasket  provided  in  the  cap  and 
forced  against  the  narrow  edge  of  the 
valve  tube  is  the  actual  holding  agent  in 
most  cases.  There  is  no  certainty  that  this 
cap  can  be  screwed  down  tight  enough  to 
hold  without  being  cut,  roughened  or  other- 
wise damaged  and  therefore  no  certainty 
when  a  tire  has  been  inflated  that  the  valve 
cap  is  in  condition  to  hold  the  inflation. 
This  is  another  reason  why  the  inflation 
should  be  made  a  suflScient  time  before 
using  to  determine  whether  or  not  there 
is  a  leak.  Of  course,  this  can  be  determined 
by  testing  with  a  glass  of  water,  the  valve 
tube  being  at  the  top  of  the  wheel,  so  that 
it  may  project  down  into  the  water  and 
permit  escaping  bubbles  to  be  seen.  Very 
few  people  will  take  this  trouble  to  insure 
that  everything  is  right,  so  the  practice  of 
inflating  the  tires  properly  when  the  vehicle 
first  comes  into  the  place  and  then  noting 
their  condition  when  it  leaves  is  the  only 
safe  one. 

If  the  garage  man  is  responsible  for  the 
pump  and  repair  kit,  he  should  make  sure, 
by  frequent  testing,  that  the  pump  is  all  right. 


It  is  quite  common  to  test  a  pump  by  hold- 
ing one's  thumb  over  the  outlet  nozzle 
while  a  light  stroke  is  made  with  the  other 
hand.  This,  in  reality,  proves  but  little. 
What  the  pump  will  do  at  a  pressure  of 
a  few  pounds  is  of  no  consequence  to  a  man 
in  trouble  on  the  road  He  wants  a  pump 
capable  of  doing  its  full  duty  at  the  pressure 
required  to  properly  inflate  his  tire.  The 
only  certain  way  to  insure  this  is  to  use 
the  ptmip  that  is  in  the  vehicle  for  the  pur- 
pose of  inflating  the  tires  of  the  vehicle. 
In  the  absence  of  this  a  sealed  or  blind 
valve  can  be  attached  to  the  pump,  and  then 
one  or  more  good,  strong  strokes,  as  would 
be  required  for  proper  inflation,  should  be 
made.  This  will  show  whether  there  are 
any  leaks.  Many  times  a  pump  will  have 
such  a  flimsy  cup  leather  that  under  pres- 
sure this  leather  will  reverse  and  refuse  to 
work.  Sometimes  the  rubber  hose  will  leak 
at  the  connections  or  blow  off  completely 
or  cause  other  little  troubles  not  much  in 
themselves,  and  easily  fixed  at  a  garage,  but 
decidedly  aggravating  when  the  operator 
has  need  for  a  serviceable  pump  under  un- 
pleasant circumstances  on  the  road.  He 
should  also  see  that  there  are  extra  caps 
and  repairs  in  the  repair  kit. 

The  garage  man  can  do  much  to  avoid 
unnecessary  damage  by  seeing  that  the  floor 
of  his  building  (and  grounds)  is  free 
from  needless  obstacles  liable  to  damage 
tires  as  the  vehicle  is  moved  about.  An 
overturned  jack,  for  example,  may  present 
the  sharp,  square  comer  of  a  metal  base, 
which,  if  driven  over  without  noticing, 
would  almost  certainly  do  damage.  Nails 
or  small  tools  used  in  crating  or  other  work 
should  not  be  allowed  to  remain  on  the 
floor,  and  the  curbstones  at  the  entrance 
should  not  have  sharp  corners. 

When  the  vehicle  stands  but  a  short  while 
and  under  more  or  less  constant  inspection, 
the  tires  need  not  be  given  any  special  at- 
tention. If,  however,  the  vehicle  is  left  on 
dead  storage  and  kept  where  the  tires  are 
not  inspected  it  is  advisable  to  largely  re- 
duce the  air  pressure  and  also  to  jack  up 
the  wheels,  so  that  if  the  air  does  leak  out 
the  tires  are  not  flattened  and  caused  to 
crack  where  sharply  bent.  The  vehicle 
should  not  be  in  a  damp  place,  for  this  is 
not  only  bad  for  the  mechanism  and  wood 
work  but  the  moisture  is  absorbed  also  by 
the  upholstering.  The  fabric  of  the  tires 
may  also  take  up  some  of  this  moisture, 
which  is  detrimental.  On  the  other  hand, 
light  and  heat  are  injurious  to  rubber,  and 
tires  last  longest  in  a  moderately  cool  place. 
If  they  can  be  stored  in  a  cool  room,  not 
exposed  to  direct  sunlight  and  kept  very 
lightly  inflated,  so  as  to  preserve  their 
shape,  no  other  attention  need  be  given  nor 
can  anything  better  be  done.  Some  have 
advised  that  the  tires  be  powdered  with 
sulphur,  but  this  is  of  no  value.  If  a 
powder  of  any  kind  is  needed  to  keep  the 
rubber  from  sticking  to  other  things  talc 
(French  chalk)   is  the  proper  substance. 

If  the  tires  are  left  inflated  hard  the 
fabric  is  unnecessarily  strained  and  if  per- 


chance there  is  a  wrinkle  in  the  air  tube 
it  may  crack  at  this  point  in  time.  Partial 
deflation  largely  removes  these  possibilities. 
If  left  deflated  wrinkles  or  sharp  bends  are 
formed,  with  the  probability  that  the  rubber 
will  crack  at  these  places  when  put  back 
into  its  normal  position. 

Many  incorrect  ideas  are  afloat  concern- 
ing the  behavior  of  rubber  and  a  little  un- 
derstanding of  the  process  of  manufacture 
will  correct  these  errors.  Crude  rubber  is 
not  largely  elastic,  nor  is  it  so  tough  and 
able  to  resist  wear  as  properly  vulcanized 
stock.  The  vulcanization  consists  in  caus- 
ing a  small  percentage  of  sulphur,  probably 
3  or  4,  to  combine  with  the  rubber  by  the 
action  of  heat,  after  being  properly  mixed. 
If  the  proper  amoimt  of  sulphur  is  mixed 
with  the  rubber  a  long  time  is  required,  5 
to  ID  hours,  to  effect  proper  vulcanization; 
but  if  a  much  larger  percentage  of  sulphur 
is  incorporated  the  requisite  per  cent  is 
taken  up  by  the  rubber  in  a  much  shorter 
time  (one  half  hour),  the  remainder  simply 
existing  in  the  rubber  as  a  practically  inert 
filler,  which,  like  some  of  the  other  sub- 
stances incorporated,  renders  the  rubber 
harder  and  more  able  to  resist  wear,  it  be- 
ing well  known  that  pure  gum  is  not  nearly 
so  serviceable  in  the  matter  of  resisting 
wear  as  some  of  the  compounds.  Unfortu- 
nately, this  residue  of  sulphur  remaining  in- 
timately mixed  throughout  the  rubber  does 
not  remain  absolutely  inert  but  continues 
very  slowly  to  combine  with  the  rubber, 
thus  vulcanizing  the  product  more  as  time 
goes  by.  This  vulcanizing  effect  is  particu- 
larly noticed  if  the  tire  is  kept  in  a  hot 
place  and  results  in  the  rubber  becoming 
over-hard,  less  tough  and  less  elastic.  So 
great  may  be  the  diflFerence  due  to  the  pro- 
portion of  sulphur  that  a  pure  gum  bought 
for  the  best  possible  quality  may  become  so 
hard  as  to  break  like  a  bit  of  rock  or  wood 
in  three  months,  whereas  other  rubbers 
not  bought  for  the  best  have  remained  in 
my  attic  for  a  half  dozen  or  more  years 
without  apparent  detriment.  In  fact,  we 
have  been  using  around  our  drafting  room, 
for  erasing  purposes,  portions  of  solid 
bicycle  tires  that  were  removed  when  pneu- 
matics were  fitted  15  years  ago,  and  that 
rubber,  the  most  satisfactory  wearing  com- 
pound we  were  able  to  find  at  that  time,  is 
apparently  just  as  good  today. 

Rubber  being  a  vegetable  matter,  of 
woody  nature,  contains  a  certain  amount  of 
moisture,  more  or  less,  and  is  more  likely 
to  air  crack  by  the  evaporation  of  this  mois- 
ture if  kept  in  a  dry  place  than  if  kept  in 
a  room  having  the  normal  degree  of  mois- 
ture. These  air  cracks  are  not  deep  and 
do  little  or  no  damage. 

Rubber  is  also  soluble  in  many  oils,  and 
while  gasoline  evaporates  quickly,  leaving 
the  rubber  as  strong  as  before,  the  heavier 
oils  do  not  evaporate,  and  so  the  rubber  is 
easily  destroyed  because  of  its  lack  of 
strength  when  in  a  swollen  condition  due 
to  the  presence  of  oil.  One  can  easily  test 
this  lack  of  strength  by  soaking  a  strip  of 
rubber  in  gasoline  or  kerosene  and  noticing 
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how  it  both  swells  in  volume  and  weakens 
in  strength.  The  heavier  oils,  like  cylinder 
oil,  have  less  solvent  ability  and  therefore 
do  the  tire  much  less  damage,  it  being 
doubtful,  in  fact,  if  the  best  grades  of  cylin- 
der oil  really  have  any  appreciable  action  at 
all. 

Both  oil  and  water,  however,  wet  the 
surface  and  serve  to  lubricate  any  cutting 
edge  or  puncturing  point  that  may  strike 
the  tire,  so  on  this  accoiuit,  if  for  no  other 
reason,  oil  and  water  should  be  kept  off  the 
tires  as  much  as  possible.  The  wise  driver 
will  avoid  mud  holes  and  wet  surfaces  for 
this  same  reason. 

Tire  repairing  is  a  large  subject  and  one 
rather  for  the  repair  department  than  for 
the  garage  man,  but  he  can  do  much  good 
by  seeing  that  the  repairs  are  made  when 
needed  or  by  making  such  repairs  as  are 
not  sent  to  tie  repair  man.  The  small  cut 
in  a  tire  casing,  easily  fixed  by  a  portable 
vulcanizer,  has  already  been  mentioned* 
Many  users  stop  small  cuts  by  cutting  a 
piece  of  rubber  till  it  fits  closely  and  then 
cementing  the  same  in  place.  The  weak- 
ened spot  likely  to  result  in  a  blow  out 
can  be  remedied  by  cementing  a  piece  of 
canvas  on  the  inner  side  of  the  casing. 
This  treatment  will  also  cure  for  a  short 
while  a  large  puncture  or  even  a  small  burst 
pending  the  time  when  it  can  be  properly 
repaired  by  vulcanization. 

Tires  should  be  watched  for  rim  cutting 
and  the  cause  removed^  Generally  it  will 
be  found  that  either  the  tire  is  run  too  soft, 
or  that  it  does  not  fit  the  rim,  or  that  the 
rim  is  rough.  In  case  it  does  not  fit  a 
little  canvas  along  the  portion  that  is  chaf- 
ing will  frequently  stop  the  trouble.  If 
rough,  the  rim  should  be  smoothed  with  a 
file  or  sand  paper  and  painted  or  varnished 
to  prevent  recurrence. 

Constant  care  is  the  price  of  good  re- 
sults with  pneumatic  tires,  but  as  something 
cannot  be  had  for  nothing,  things  are 
usually  worth  the  labor  they  cost. 


Repairing   and    Vulcanizing   Tires. 

By  E.  S.  Foljambe. 

The  art  of  repairing  tires,  for  it  is  an 
art,  has  progressed  lately  to  such  an  extent 
that  if  attended  to  in  time  the  life  of  the 
average  tire  can  be  greatly  prolonged. 

Tires,  the  treads  of  which  have  been 
worn  off,  so  that  the  canvas  shows,  and 
even  those  in  which  one  or  more  layers  of 
the  canvas  have  also  been  worn  through, 
can  be  retreaded,  and  in  some  instances 
3,000  miles  running  guaranteed.  In  any 
case,  the  tire  is  worth  retreading  provided 
the  skeleton  of  canvas  has  not  been  ex- 
posed sufficiently  to  water  to  become  rot- 
ten; for  if  this  condition  exists  the  chances 
are  that  after  retreading  and  using  for  a 
short  period  a  blow-out  will  occur  near  the 
rim  between  the  portion  which  has  been 
covered  and  the  uncovered  portion  of  the 
original  tire.  This  usually  takes  place  long 
before  the  new  tread  shows  signs  of  wear. 
The  process  of  retreading  a  tire  is  in  gen- 
eral as  follows:  First,  the  tire  is  carefully 
examined,  numbered  and  tagged  and  sent 
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to  the  department  for  removing  the  old 
tread;  and  in  some  instances  one  or  two 
layers  of  canvas.  This  is  done  by  placing 
the  tire  over  an  arm  projecting  from  a 
bench,  and  with  a  short,  sharp  knife,  which 
is  from  time  to  time  dipped  in  a  pan  of 
water,  a  cross  cut  is  made,  care  being  taken 
not  to  go  through  the  uninjured  layers; 
the  rubber  at  the  edge  of  this'  cut  is  peeled 
up  and  gripped  by  a  pair  of  special  pinchers 
which  are  held  in  the  left  hand,  while  the 
right  hand  of  the  operator  saws  the  knife 
along  between  the  rubber  and  the  canvas, 
cutting  off  a  long,  narrow  strip.  This  pro- 
cess is  continued  aroimd  the  tire  until  the 
entire  outer  surface  of  rubber  is  removed. 
If  the  exposed  layer  of  canvas  is  intact,  no 
more  is  removed;  but  if  this  fabric  shows 
any  breaks  or  is  worn  through  at  any 
point  or  weak,  it  is  completely  removed 
with  the  thin  layer  of  rubber  which  is  be- 
tween it  and  the  next  layer  of  canvas.  In 
cheap  repairing  only  the  worst  cf  the  out- 
side is  removed,  and  the  holes  in  the  under 
layers  are  filled  up  with  friction  cloth  and 
rubber.  The  surface  is  now  ready  to  be 
cleaned,  which  is  done  by  placing  it  against 
a  large  buffing  wheel.  Next  lavers  of  a 
rubber  cement  preparation,  usually  rubber 
dissolved  in  gasoline,  are  carefully  applied 
with  a  soft  brush,  each  coat  being  carefully 
allowed  to  dry  before  the  next  is  applied. 
In  the  meantime  the  built  up  layers  of 
canvas  and  thick  rubber  for  the  new  tread 
have  been  cut  to  shape  and  cemented  and 
are  now  placed  over  the  prepared  surface 
of  the  tire.  A  mandrel  or  core  of  coiled 
heavy  wire  to  fit  this  size  tire  is  now 
placed  on  the  inside,  and  the  whole  tightly 
wrapped  with  strips  of  canvas  about  5 
inches  in  width.  The  tire  is  now  ready 
for  placing  in  the  vulcanizer.  A  mild  uni- 
form heat  is  supplied  by  steam,  under  a 
pressure  of  from  35  to  55  pounds,  and  the 
tires  are  allowed  to  remain  from  50  to 
60  minutes,  according  to  the  nature  of  the 
rubber,  the  heat  and  pressure.  When 
taken  from  the  vulcanizer  the  tires  are 
black,  but  are  dusted  with  a  specially  pre- 
pared soapstone  powder  which  gives  them 
a  whitish  appearance. 

When  a  tire  comes  in  for  repair  which 
has  had  a  blow-out  at  one  particular  por- 
tion, or  which  has  been  cut,  the  rubber 
surface  is  cut  away  only  at  this  portion 
and  for  a  short  distance  around  it  the  can- 
vas often  is  partially  removed  and  layers 
of  friction  cloth,  which  is  canvas  coated 
with  rubber  preparations  and  Para  rubber, 
are  fitted  accurately  into  their  place,  and 
in  some  instances  sewed,  care  being  taken 
to  prick  with  a  bradawl  any  air  bubbles 
under  the  Para,  which  would  swell  up; 
then  rubber  cement  is  applied  and  layers 
of  rubber  which  are  to  form  the  surface 
are  accurately  cut  and  rolled  into  place.  The 
tire  is  now  placed  in  a  sectional  vulcanizer 
which  will  cover  simply  an  area  slightly 
larger  than  the  damaged  surface  and  al- 
lowed to  remain  under  a  heat  of  about  250 
degrees  until  the  surface  is  healed.  The 
matter  of  temperature  is  of  extreme  im- 
portance, as  when  too  low  the  surface  is 
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not  completely  tmited  or  vulcanized,  and 
if  allowed  for  any  length  of  time  to  re- 
main under  too  great  a  heat  the  rubber  be- 
comes dry,  its  life  is  killed,  and  this  par- 
ticular spot  will  soon  crack  and  give  way 
The  mending  of  any  such  holes  is  alwa>i 
a  choice  of  two  evils.  Even  if  the  hole  is 
small,  if  allowed  to  remain  unrepaired, 
sand  from  the  roads  will  gradually  work 
in  between  the  layers  of  rubber  and  can- 
vas, and  as  the  tire  successively  comes  down 
in  contact  with  the  earth  this  is  worked 
further  and  further  from  the  opening  and 
completely  separates  the  layers,  often  form- 
ing at  a  distance  of  8  or  10  inches  from 
the  original  opening  a  hunch  or  swelltcg. 
which  when  cut  open  is  found  to  be  full 
of  sand.  On  the  other  hand,  if  the  tire  « 
vulcanized  this  trouble  is  done  away  with, 
but  the  life  of  the  rubber  is  always  more 
or  less  impaired,  but  this  will,  of  course, 
not  cause  trouble  as  soon  as  allowing  the 
tire  to  go  unrepaired.  Inner  tubes  are  of- 
ten repaired  by  simply  placing,  a  patch  on 
their  outer  surface,  but  when  a  bad  blow- 
out or  a  large  hole  has  to  be  repaired,  \-u]- 
canizing  is  resorted  to.  A  patch  can  be 
put  on  by  this  method  on  the  outside,  but 
the  nicest  repair  is  one  in  which  the 
patch  is  applied  from  the  inside  and  vul- 
canized, so  that  the  outer  surface  of  the 
tube  is  left  perfectly  smooth,  but  this  is 
much  more  difficult  to  accomplish* 

Ordinarily,  in  the  case  of  bad  blow-outi 
or  cuts  on  the  road,  when  another  shoe  is 
not  handy,  a  temporary  repair  can  be  made 
in  order  to  reach  a  garage,  by  means  of 
pigskin  shoes  or  protectors,  which  can  be 
laced  over  the  injured  portion,  or  by  wrap- 
ping this  part  with  a  long  strip  of  flexible 
rubber  tape;  or  in  some  instances,  if  the 
injury  is  not  over  too  large  a  surface,  a 
permanent  repair  can  be  made  on  the  road 
by  the  use  of  small  portable  vulcanizers 
which  can  be  clamped  to  the  wheel  and  are 
heated  by  an  alcohol  lamp.  The  surface 
which  can  be  covered  at  one  operation  by 
these  vulcanizers  is  approximately  two 
inches,  and  the  heat  should  be  applied  from 
30  to  40  minutes.  In  many  cases  large  cuts 
or  holes  have  been  mended  in  this  wa> 
by  taking  the  surface  in  sections.  In  no 
case  should  the  tire  be  run  for  any  dis- 
tance without  the  hole  in  the  outer  shoe 
being  protected  so  that  the  dirt  cannot  get 
in.  This  is  necessary  not  only  to  prevent 
the  inner  tube  from  being  blown  out,  but 
to  prevent  sand  from  getting  in  and  caus- 
ing much  trouble  later  on. 


Home    Tire    Repairing    and    Vul- 
canizing. 

By  O.  V.  H. 
A  large  number  of  automobile  owners 
have  their  own  repair  shops,  some  of  them 
well  equipped  to  do  all  the  ordinary  re- 
pairs, with  one  exception,  and  that  the  one 
most  likely  to  occur,  a  tire  repair.  A  vul- 
canizer in  a  private  repair  shop  is  a  money 
saver,  for  a  man  with  ordinary  ability  can 
soon  learn  to  make  a  repair  to  an  outer 
casing  or  inner  tube  that  will  save  him  a 
lot  of  time,  trouble  and  expense.    A  vul- 
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canizer  can  be  purchased  outright,  or  if 
one  is  mechanically  inclined  and  has  the 
necessary  tools  he  can  make  it.  Steam 
vulcanizers  are  used  in  nearly  all  cases 
now,  as  they  are  easier  to  regulate  than 
dry  heat  and  not  so  apt  to  "cook"  or 
scorch  the  work.  A  vulcanizer  consists 
of  a  cast  iron  box  with  one  or  more  chan- 
nels or  grooves  in  it  to  receive  the  molds 
or  forms  used  in  repairing.  The  box  can 
be  made  in  one  piece  by  using  a  core  box 
and  leaving  core  supports,  which  serve 
for  vents  in  the  casting  as  well,  and  can  af- 
terward be  tapped  and  plugged,  or  it  can 
be  made  in  two  pieces  and  bolted  together 
with  either  a  ground  joint  or  gasket  be- 
tween. If  the  casting  is  cored  it  should 
have  means  provided  for  cleaning  it  out, 
as  lime  and  sediment  will  form  and  impair 
the  heating  qualities.  A  gasoline  burner 
is  used  to  generate  heat,  and  a  safety  valve, 
a  steam  gauge  and  a  filling  cap  should 
be  attached  to  the  vulcanizer,  as  it  is  noth- 
ing more  than  a  cast  iron  steam  boiler.    Of 


course,  in  large  repair  shops  and  factories 
a  regular  steam  boiler  is  used  and  steam 
conveyed  to  the  vulcanizer  in  a  pipe.  The 
pressure  used  is  about  70  pounds  per 
square  inch,  as  this  gives  the  required 
heat  to  vulcanize  rubber.  The  molds, 
which  are  made  of  cast  iron  and  in  halves, 
are  made  the  size  and  shape  of  a  segment 
of  the  tire,  and  of  course  every  size  and 
style  of  tire  requires  a  different  mold.  A 
small  cut  in  an  outer  casing  can  be  vul- 
canized on  a  flat  surface,  but  if  the  repair 
is  large  or  the  fabric  torn,  a  mold  should 
be  used  to  prevent  the  tire  from  getting 
out  of  shape.  The  preparing  of  a  job  for 
vulcanizing  is  what  requires  the  time,  as 
each  layer  of  cement  should  be  thoroughly 
dry  before  the  next  one  is  put  on,  other- 
wise it  will  not  stick.  The  cement  used  is 
crude  rubber,  "cut"  or  dissolved  in  gaso- 
line Some  claim  to  have  some  secret 
mixture  to  put  in  it,  but  as  a  Frenchman 
said  to  me  one  day,  "I  like  not  ze  mystery" ; 
and  I  have  found  the  above  to  work  as  well 
as  any  of  the  high  priced  solutions  done  up 
in  fancy  cans.  To  vulcanize  an  inner  tube 
that  has  been  cut  or  blown  out,  clean  it 
around  the  blowout  with  sandpaper  or 
emery  cloth,  or  wipe  it  off  with  a  cloth  wet 
in  gasoline,  then  put  powdered  soapstone 
inside  the  tube  at  the  cut  to  prevent  the  ce- 
ment from  sticking  the  tube  together ;  then 
apply  a  coat  of  cement  to  the  outside  of  the 
tube  around  the  edges  of  the  blowout 
and  allow  it  to  dry  naturally.  Then  take  a 
cnide  rubber  patch  or  a  patch  with  a  crude 
rubber  coating  on  one  side,  which  can  be 
purchased  from  supply  houses,  and  coat  it 
with  cement  and  allow  it  to  dry.  While 
they  are  dr)ring  unscrew  the  filler  cap  on 
the  vulcanizer  and  pour  in  water  until  about 
half  full,  then  screw  in  the  plug  and  put 


gasoline  in  the  burner  and  light;  when 
steam  shows  seventy  on  the  gauge  regulate 
the  fire  to  hold  it  there,  and  when  two  or 
three  coats  of  cement  have  dried  press  the 
patch  on  the  inner  tube  firmly,  working 
from  the  centre  to  the  outside;  sprinkle  a 
little  soapstone  on  the  vulcanizer,  put  on 
the  tube  with  the  patch  next  the  plate  or 
top  of  the  vulcanizer  and  lay  a  weight  on 
it,  or  tighten  the  top  by  means  of  the 
lever  and  weight  with  which  some  vul- 
canizers are  fitted,  or  with  a  screw  for 
flat  work,  and  let  it  cure  from  30  to  60 
minutes  and  the  rubber  and  cement  will 
be  united.  To  repair  an  outer  casing  in 
which  there  is  a  cut  that  goes  through  the 
fabric,  grind  away  the  outer  rubber  down 
to  the  fabric  and  arotmd  the  cut,  apply 
cement  the  same  as  on  inner  tube  inside 
and  out,  cut  out  a  patch  of  friction  cloth 
or  prepared  canvas  the  size  needed,  coat 
with  cement  and  when  dry  stick  it  inside  of 
the  casing,  after  giving  it  several  coats  of 
cement  If  the  cut  is  a  large  one  apply  the 
prepared  canvas  on  the  outside  and  build 
up  the  required  number  of  layers  of  fabric, 
each  having  been  coated  thoroughly  with 
cement  Then  apply  the  crude  rubber  of 
sufficient  size  to  replace  the  amount  grotmd 
off  and  place  in  the  mold,  with  an  air 
tube  inside  the  casing;  then  put  the  mold 
in  one  of  the  channels  provided  for  it  and 
cure. 

It  is  not  the  intention  in  this  article  to 
enter  into  details  of  intricate  tire  repairs, 
but  a  little  practice  will  soon  produce  re- 
sults and  in  many  cases  a  tire  can  be 
saved  to  months  of  usefulness  by  the  timely 
application  of  the  vulcanizer.  The  air  tube 
is  to  hold  the  casing  in  shape  in  the  mold 
until  it  is  vulcanized. 


Treatment  of  the  Car  in  Winter. 

By  H.  W.  Francis. 
Comparatively  few  owners  of  automobiles 
care  to  use  them  in  the  severity  of  the  win- 


ter months.  They  are  owned  for  pleasure 
driving,  and  he  is  a  rare  exception  who 
takes  enjoyment  in  spinning  through  the  air 
on  a  sharp  winter  morning,  or  plowing 
through  the  snow  on  a  bleak  afternoon. 
With  the  first  frosts  then  the  average  owner 
is  confronted  with  the  question  what  to  do 
with,  and  how  to  care  for  his  machine,  dur- 
ing the  long  stretch  of  cold  which  will  in- 
tervene before  "the  robins  nest  again." 

He  who  is  able  to  pay  for  the  storage 
and  care  of  his  auto  in  some  well  appointed 
garage  finds  no  trouble  in  solving  the  ques- 
tion. It  is  those  who  are  obliged  to  store 
their  machines  in  private  auto  houses,  and 
personally  care  for  them  during  the  long 
dark  days,  that  find  it  more  diflficult  to 
answer  the  question.  The  writer  belongs  to 
this  class,  and  having  had  a  niunber  of 
years'  experience,  may,  by  telling  how  he 
does  it,  give  some  other  member  of  the 
same  class  a  hint  or  two  more  or  less  to 
his  profit 

When  the  autumn  so  far  advances  that 
he  feels  that  the  pleasures  for  him  are 
passed  for  the  season,  he  runs  his  car  into 
its  house  and  sets  it  upon  blocks.  He  then 
goes  over  the  body  and  thoroughly  cleans 
it  For  this  purpose  he  has  found  nothing 
better  than  a  mixture  of  equal  parts  of  pure 
cider  vinegar  and  raw  linseed  oil.  This 
compound  must  be  well  shaken  every  time 
any  is  taken  from  the  bottle,  in  order  that 
the  component  parts  be  always  perfectly 
mixed.  It  should  be  applied  freely  with  a 
soft  flannel  or  cheese  cloth,  and  the  parts 
then  rubbed  thoroughly  with  a  clean  dry 
piece  of  the  same  material.  This  will  not 
only  remove  all  dirt  and  grease  but  will 
improve  the  polished  surface. 

In  emptying  the  water  system  care  is 
taken  that  no  water  remains  in  the  several 
coils  of  the  radiator,  as  much  damage  may 
result  from  a  neglect  in  this  particular.  Air 
pockets  are  readily  formed  in  the  turns, 
which  hold  back  the  water  so  that  enough 
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may  be  retained  to  freeze  and  show  up  a 
troublesome  leak  in  the  spring.  This  is 
found  to  be  an  opportune  time  to  clean  the 
system,  which  may  be  done  by  rimning  a 
weak  solution  of  soda  through  it,  following 
with  thorough  rinsing  with  clear  water.  This 
will  not  only  cut  the  dirt  and  grease  which 
may  have  accumulated  in  the  pipes  but  will 
also  clean  the  jacket  walls  from  rust.  The 
writer  also  draws  off  the  gasoline  from  the 
tank  if  any  remains,  for  an  open  light  in  the 
presence  of  gasoline  voids  his  policy,  and  in 
the  dark  days  of  winter  it  may  be  necessary 
to  go  into  the  auto  house  with  a  lantern. 

These  things  having  been  attended  to,  the 
wheels  are  next  removed,  and,  with  the  tools 
which  are  liable  to  rust,  are  taken  to  the 
furnace  cellar,  where  during  the  winter  th«re 
is  a  comparatively  uniform  temperature. 
The  tools  are  put  in  proper  receptacles,  and 
the  wheels  placed  one  upon  the  other  in  a 
compact  pile,  the  valves  of  the  tires  opened 
until  the  pressure  in  the  tires  is  nearly  at- 
mospheric, when  they  are  covered  from  the 
light. 

The  machinery  and  all  iron  work  of  the 
car  is  then  cleaned,  and  an  examination 
made  in  order  to  note  any  wear  or  lost  mo- 
tion, that  it  may  be  taken  up  and  needed 
repairs  made  before  it  is  time  to  use  the  car 
in  the  spring.  Everything  being  in  order, 
the  battery  cells  are  removed,  to  be  used  for 
bells  or  automatic  gas  lighting,  for  which 
purposes  half  used  cells  will  serve  for  many 
months.  The  machine  is  then  covered  with 
a  rubber  cloth  ample  enough  to  completely 
envelop  it.  Little  further  thought  is  given 
to  it  during  the  winter,  except  that  perhaps 
once  a  month  a  long  nosed  hand  oiler  is 
inserted  through  the  plug  hole  and  a  liberal 
dose  of  kerosene  injected  into  the  cylinder. 


the  piston  being  cranked  several  times,  forc- 
ing the  fluid  out  through  the  pet  cock.  This 
keeps  the  cylinder  walls  free  from  rust,  and 
in  splendid  condition.  The  writer  speaks 
of  removing  the  wheels,  because  he  uses 
single  tube  tires.  If  he  had  clinchers  he 
would  probably  leave  the  wheels  on  the 
machine  and  remove  the  tires  only. 


Mending     Cracked      Castings     or 
Cylinders   by   Brazing. 

The  Imperial  Brazing  Company,  329 
West  1 2th  street.  New  York,  arc  employing 
a  brazing  process  in  mending  ill  kinds  of 
broken  automobile  castings,  and  are  apply- 
ing the  same  process  to  cracked  cylinders, 
which  they  claim  will  stand  as  much  if 
not  more  pressure  after  the  repair  than 
they  would  before.  The  cylinder  to  be 
repaired  is  carefully  inspected  and  the 
cracks  are  indicated  by  red  lead;  it  is  then 
sent  to  the  shop  for  brazing.  The  cracks 
and  portions  surrounding  them  are  care- 
fully cleaned  by  the  use  of  dilute  muriatic 
acid,  as  they  are  nearly  always  filled  with 
dirt  and  oily  substances.  A  liquid  solu- 
tion, called  by  this  company  "Brazine," 
which  is  a  special  preparation,  the  constit- 
uents of  which  are  not  given  out,  is  then 
applied  to  all  the  surfaces  to  be  brazed. 
The  cylinder  is  then  placed  upon  an  as- 
bestos covered  table,  and  a  small  furnace 
of  fire  brick  built  around  it.  A  uniform 
heat  is  applied  by  means  of  a  number  of 
gas  and  air  blowers  which  are  arranged 
so  that  there  will  be  as  little  likeli- 
hood of  the  cylinder  warping  as  possi- 
ble. The  heat  is  continued  until  the  en- 
tire cylinder  is  a  light  cherry  color.  A 
special  flux  and  spelter  is  then  fed  into  the 


crack  with  what  is  termed  a  "feeding  iroo^ 
imtil  the  fissure  is  filled.  This,  of  course, 
is  melted  by  the  heat  of  the  cylinder.  In 
some  instances  a  small  dam  of  fire  clay 
has  to  be  arranged  to  keep  the  spelter  in 
the  proper  place.  The  cylinder  is  then  al- 
lowed to  cool  gradually,  care  being  taken 
to  prevent  cold  air  drafts  from  coming  in 
contact  with  it.  The  surplus  brass  is  re- 
moved by  the  use  of  a  small  emery  wheel, 
and  the  cylinder  is  thoroughly  cleaned  and 
tested.  This  testing  is  done  by  subject- 
ing it  to  a  hydraulic  pressure  of  60  pounds 
to  the  square  inch.  The  average  time  con- 
sumed in  brazing  a  cylinder  is  24  hours, 
and  the  charges  are  based  on  the  extent 
of  the  crack  and  the  amount  of  gas  re- 
quired to  braze  it  The  particular  feature 
upon  which  this  process  depends  is  the  use 
of  the  "Brazine,"  which,  it  is  claimed,  causes 
a  chemical  action  upon  the  surface  to  be 
brazed,  so  that  certain  of  the  constituent^ 
are  turned  into  a  gas  and  pass  off,  leavinj; 
the  surface  ready  for  the  brazing. 

All  kinds  of  irregular  castings  can  be 
mended,  even  such  as  cast  steel  gear*, 
which  in  some  instances  are  in  three  or 
four  pieces.  Lugs  on  exhaust  pipes  or 
flanges  through  which  bolts  are  to  pa^s 
and  which  have  broken  at  the  holes  are 
among  the  most  common  repairs. 


Garage  Practice. 

By  Harry  Allen. 
An  ideal  garage  should  be  constructed 
entirely  of  fireproof  material,  with  plenty 
of  light,  and,  if  possible,  with  ventilating 
means  at  the  top  of  the  room.  The  floor 
should  slant  towards  the  centre  or  one 
end,  so  that  all  the  water  used  in  the  room 
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will  run  to  one  place,  and  in  the  centre 
of  the  spot  a  large  drain  or  sink  should  be 
placed,  connecting  with  the  sewer,  and  a 
fine  grate  placed  over  it  so  that  nothing 
will  work  through  and  stop  up  the  sewer 
pipes.  The  covering  for  the  sink  can  be 
made  circular  and  utilized  as  a  turntable. 
This  plan  is  very  handy,  as  the  car  can  be 
turned  in  any  direction  without  much 
trouble,  and  in  very  little  space,  which 
counts  in  a  city  garage.  The  car  to  be 
cleaned  can  be  placed  upon  the  grate  and 
given  a  good  washing,  and  all  the  waste 
water  will  then  run  off  into  the  sewer.  The 
tanks  should  never  be  filled  with  gasoline 
or  oil  while  the  car  is  standing  upon  the 
turntable,  as  the  overflow  would  get  into 
the  sewer,  causing  gas  to  form  there  and 
presenting  a  possibility  of  dangerous  ex- 
plosions. 

After  giving  the  car  a  thorough  washing 
use  a  sponge  to  take  off  the  worst  moisture 
on  both  the  body  and  upholstery;  then  rub 
dry  with  a  piece  of  chamois.  When  filling 
the  tanks  with  gasoline  or  oil  a  large  tray 
should  be  put  imder  the  car,  so  that  the 
drippings  fall  into  it  These  pans  should 
have  a  little  sand  in  them,  as  the  sand  ab- 
sorbs the  drippings  and  can  be  put  in  a 
garbage  tank  and  hauled  away.  It  is  a 
good  plan  to  sprinkle  sand  or  sawdust 
around  the  floor  before  sweeping. 

A  most  useful  thing  in  any  garage  or  re- 
pair shop  is  a  pit,  one  about  4  feet  wide 
and  6  feet  long  and  about  4  feet  deep.  The 
advantage  of  a  pit  is  that  a  man  can  stand 
up  in  it  and  do  the  work  under  a  car,  which 
parts  afe  otherwise  more  or  less  inaccessi- 
ble. A  pit  should  have  the  walls  lined 
with  cement  and  should  have  a  drain  in 
the  bottom  so  that  if  any  water  does  get 
in  it  will  find  a  way  out,  thereby  keeping 
the  pit  dry  and  clean.  The  pit  should  have 
a  door  to  swing  over  the  opening  when  not 
in  use,  as  if  it  were  left  uncovered  a  person 
might  fall   into  it. 

In  lieu  of  a  pit,  an  incline  may  be  built, 
the  car  rim  up  on  top  of  the  incline  and  the 
mechanic  get  under  the  car  to  make  any 
necessary  repairs,  but  of  the  two  a  pit  is 
the  more  desirable. 

If  a  car  is  to  remain  in  the  garage  any 
length  of  time,  a  handy  appliance  to  use  is 
a  platform  with  four  jacks  attached  to  it, 
two  under  each  axle,  out  near  the  wheels. 
By  means  of  this  platform  the  car  can  be 
raised  from  the  ground  to  take  the  weight 
off  the  tires,  which,  of  course,  tends  to  pre- 
serve them.  If  a  garage  is  equipped,  with 
an  air  compressor  for  inflating  tires  it  is 
very  convenient  to  use  the  air  blast  for  dry- 
ing the  car  after  washing. 

One  of  the  most  useful  appliances  that 
can  be  installed  in  any  garage  is  an  over- 
head track,  with  block  and  tackle  for  re- 
moving tlie  body  from  a  car,  which  in  many 
mstances  greatly  facilitates  repairs  on  a 
chassis.  Also,  in  case  the  engine  needs  to 
be  taken  from  the  chassis  for  repairs  it  can 
easily  be  done  by  means  of  the  trolley. 

Gasoline  should  never  be  kept  in  barrels 
or  tanks   on   the  floor  of  the  garage,   but 


should  be  stored  in  tanks  underground,  and 
pumped  into  the  garage  as  required.  In 
this  manner  all  danger  is  avoided  and  floor 
space  in  the  garage  is  economized.  The 
gasoline  measures  should  be  scoured  out 
at  definite  intervals. 

A  garage  should  be  equipped  with  a  lathe, 
drill  press,  small  grindstone  and  other 
small  tools,  and  with  the  addition  of  a  small 
forge  the  outfit  enables  the  owner,  if  he  be 
a  mechanic,  to  do  any  small  repairs  that 
may  be  necessary. 

Most  garages  have  their  fixed  rates  for 
storage  by  the  month,  and  make  an  extra 
charge  for  keeping  the  car  in  running  or- 
der. Some  owners  require  their  chauffeurs 
to  do  the  cleaning  and  to  attend  to  small 
repairs,  but  when  the  owner  drives  his  car 
himself  and  stores  it  at  a  public  garage  he 
will  be  best  advised  to  let  the  garage  man 
take  care  of  the  car.  According  to  a  sys- 
tem in  use  in  some  garages,  as  soon  as  a 
car  comes  in  it  is  given  a  numbered  tag 
by  a  clerk  in  the  office,  is  given  a  good 
washing  and  cleaning,  and  after  it  has  been 
allowed  to  dry  is  gone  over  thoroughly  to 
see  if  any  repairs  or  adjustments  are  nec- 
essary. If  nothing  is  found  to  require  at- 
tention the  bearings  are  oiled  and  the  oilers 
and  gasoline  tank  are  filled,  and  the  car 
is  then  pushed  into  its  regular  place  in  the 
garage.  The  man  then  turns  in  his  card 
to  the  clerk,  having  first  noted  thereon  the 
time  spent  on  the  car,  supplies  put  mto  it, 
etc.,  and  the  clerk  hangs  up  the  tag  on  a 
hook.  The  presence  of  the  tag  indicates 
that  the  car  is  ready  to  go  out  on  the  road. 

A  waiting  or  lounging  room  should  be  a 
feature  of  every  well  equipped  public  gar- 
age, nicely  furnished  and  with  daily  and 
automobile  papers  on  file.  Most  garages 
at  present  have  a  number  of  cars  to  hire 
out  by  the  hour  or  day,  either  with  or 
without  driver,  generally  the  former.  All 
the  larger  garages,  at  least  now,  are 
equipped  with  a  "trouble"  wagon,  or  relief 
wagon,  which  is  sent  out  after  stalled  cars 
to  carry  them  any  supplies  required,  or  a 
repairman,  or  to  tow  the  disabled  car  home 
in  case  it  is  impracticable  to  make  repairs 
on  the  road.  A  powerful  runabout  can 
easily  be  converted  into  a  relief  wagon  by 
fitting  it  with  a  large,  specially  built  box  on 
the  back,  so  made  that  when  open  it  ex- 
poses a  small  work  bench,  with  the  neces- 
sary tools  in  different  drawers.  The  bench 
should  be  equipped  with  a  small  lathe  that 
can  be  driven  from  the  vehicle  motor. 
Where  a  relief  wagon  of  this  kind  is  kept, 
if  a  call  is  received  from  a  car  stalled  in 
the  country,  it  can  be  answered  usually  very 
quickly,  and  in  a  majority  of  cases  the  dam- 
age can  be  remedied  on  the  spot,  and  if  not 
the  damaged  car  can  be  towed  in. 

Whenever  a  car  is  brought  into  the  gar- 
age the  clutch  should  be  disengaged  and 
the  gears  placed  in  a  neutral  position,  as 
the  cleaners  often  push  the  car  around  a 
good  deal  and  forget  to  take  out  the  clutch, 
which  puts  unnecessary  strains  on  the 
gears:  besides,  some  person  might  take 
hold  of  the  starting  crank  and  start  up  the 


motor,  and  in  case  the  gear  was  in  mesh 
a  serious  accident  might  result. 

The  doors  of  a  garage  should  open  to 
the  outside,  as  this  will  avoid  trouble  in 
case  of  fire,  and  it  also  saves  space,  as  com- 
pared with  doors  opening  inward.  Some 
places  are  troubled  with  exhaust  gases 
when  the  engines  are  being  run  in  the 
garage.  A  very  good  way  of  overcoming 
this  trouble  is  to  install  a  fan  near  the  ceil- 
ing to  draw  the  gases  from  the  room. 


Hydraulic  Elevator  Economical  for 

Garage. 

The  cheapest  form  of  an  automobile  ele- 
vator for  a  garage  where  washing  is  done 
to  a  considerable  extent  is  the  water  ele- 
vator. This  has  the  advantage  of  being 
absolutely  safe,  easy  of  operation  and  ready 
at  any  time,  day  or  night,  whether  power 
is  on  or  not.  It  is,  of  course,  a  plunger  ele- 
vator and  the  lifting  is  done  by  opening  a 
valve  into  the  cylinder  underneath  the 
ground  and  virtually  floating  the  piston 
with  its  elevator  platform  and  automobile 
up  to  the  floors  above. 

When  the  valves  are  closed  no  weight 
can  move  the  elevator  down,  and  as  the 
elevator  can  always  be  stopped,  no  matter 
what  the  weight  may  be,  there  can  be  no 
danger. 

Where  the  economy  comes  in  is  in  using 
the  water  over  for  washing.  By  connect- 
ing the  outlet  pipe  with  a  tank  somewhere 
over  the  washstand  the  elevator  when  it 
comes  down  pushes  the  water  into  the  tank. 
This  tank  is  connected  with  the  washstand, 
the  higher,  of  course  the  greater  pressure, 
and  all  the  water  which  is  used  in  the  ele- 
vator is  thereby  saved  and  used  for  wash- 
ing. Most  all  cities  have  a  special  rate  for 
elevator  service,  which  is  lower  than  the 
rate  for  washing,  consequently  if  the 
amount  of  water  used  for  elevator  is 
about  equal  to  the  amount  used  on 
the  washstand,  the  running  of  the  ele- 
vator costs  absolutely  nothing,  and  the 
washing  of  the  carriages  costs  less  than  if 
water  is  used  direct  for  that  purpose. 
This  is  not  a  supposititious  case,  but  is  a 
description  of  an  actual  4,000  pound  ele- 
vator which  is  in  constant  use  and  costs 
not  one  cent  a  year  to  run. 


Garage  Repairs. 

By  William  Martin,  M.  D. 

To  every  owner  of  an  automobile  the 
subject  of  repairs  is  a  most  vital  one,  and 
one  which  unfortunately  presents  itself 
only  too  frequently  to  most  of  us.  At 
regular  intervals  the  engine,  etc.,  must  be 
overhauled  and  cleaned,  even  if  we  are 
fortunate  enough  to  escape  breaks,  and  we 
then  must  decide  the  question.  Shall  we 
send  the  car  to  the  public  garage,  or  shall 
the  work  be  done  at  home?  To  many,  the 
easiest  way  is  the  best  way,  while  with 
others  the  best  work  at  the  minimum  ex- 
pense is  the  chief  object. 

The  numerous  city  garages,  conveniently 
located,    offer    to    the    city    autoist    every 
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attraction,  and  it  is  very  convenient  to 
phone  for  a  repair  man  and  let  the  car 
be  taken  away,  to  be  returned  when  re- 
paired, thus  saving  all  annoyance.  The 
limitations  of  space  in  the  average  city 
property  prevent  the  building  of  stables 
for  the  storing  of  autos,  therefore  they 
must  be  kept  at  the  garages,  necessitating 
the  repairs  being  made  there  also.  Where 
there  is  room  for  a  stable,  and  the  serv- 
ices of  an  able,  honest  mechanic  can  be 
scoured,  my  opinion  is  that  the  best 
service  can  be  had,  at  the  most  reasonable 
rates,  by  the  work  being  done  at  home. 
Those  of  us  who  live  in  smaller  towns, 
where  there  are  no  repair  shops,  must  in- 
clude in  our  expenses  those  of  transporta- 
tion and  towing,  if  the  car  is  sent  to  the 
city  garage. 

One  naturally  feels  that  safety  lies  in 
the  direction  of  expert  workmanship,  and 
to  secure  this  one  must  go  to  the  city  re- 
pair shops,  where  only  experienced  me- 
chanics are  employed.  But  do  they  all  em- 
ploy such  mechanics?  This  is  a  pertinent 
query.  Are  they  as  a  imit  careful  in  se- 
lecting only  such  mechanics  as  are  entirely 
capable  and  dependable?  I  fear  the  an- 
swer cannot  be  in  the  affirmatiVe.  Many 
autoists  with  whom  I  have  talked  have  had 
the  same  feeling  in  this  regard,  owing  to 
some  recent  or  past  experience  by  which 
they  have  lost  confidence  in  the  quality 
of  service,  and  hesitate  to  place  them- 
selves in  the  way  of  a  repetition. 

The  rate  per  hour  for  work  is  a  little 
in  favor  of  the  smaller  town  mechanics, 
which  coimts  considerably  in  a  long  job, 
so  if  the  results  are  as  good  we  have  this 
factor  in  favor  of  home  workmanship. 
The  principal  argument  in  favor  of  home 
repairs  is  that  it  offers  the  owner  a  fairly 
constant  supervision  of  the  work  being  done, 
a  not  inconsiderable  gain.  Honesty  is  impor- 
tant in  all  lines  of  work,  and  you  naturally 
expect  to  find  this  quality  in  those  you  em- 
ploy. When  you  leave  your  car  in  the 
hands  of  total  strangers,  whose  interests 
are  only  those  of  a  pecuniary  kind,  you 
may  find  this  tr^it  and  you  may  not  You 
are  more  sure  of  it  in  those  you  do  know, 
at   least. 

A  lax  or  dishonest  foreman  or  super- 
intendent of  a  garage  may  easily  make  the 
time  charges  favor  the  firm,  unless  the 
car  owner  was  constantly  on  hand.  Also, 
certain  parts  of  the  machinery,  less  ac- 
cessible, could  be  left  imtouched,  if  the 
need  of  their  cleaning  was  not  great,  and 
the  owner  be  none  the  wiser,  unless  some 
unforeseen  factor  brings  this  neglect  to 
light.  There  are  many  sins  of  omission 
and  commission  that  can  be  kept  from 
sight  under  these  conditions,  and  no  doubt 
such  has  been  the  experience  of  many, 
from  the  number  of  complaints  one  may 
hear  if  the  trouble  of  making  inquiry  be 
taken.  It  is  not  my  intention  to  make  the 
sweeping  statement  that  all  pursue  this 
method,  for  I  am  convinced  that  there  ?re 
some  who  deal  honestly,  but  in  the  past 
the    race    for    the    almighty    dollar    has 


blinded  some  so  that  this  form  of  dis- 
honesty looks  like  honesty  to  them.  The 
fact  that  some  city  repair  shops  do  em- 
ploy mechanics  who  are  not  first  class  can 
be  proven  by  the  defects  which  show  up 
at  some  subsequent  time,  perhaps  at  the 
time  of  a  break  in  the  machinery  or  any 
other  accident. 

The  slipping  of  the  drill*  in  removing 
pins  which  had  sheared  off  in  the  trans- 
mission will  chip  of!  a  small  piece  of  the 
plate  and  weaken  it  when  repaired.  This 
was  my  recent  find  on  taking  the  trans- 
mission apart  to  be  repaired  for  a  similar 
accident.  The  former  expert  (?)  had 
weakened  it  materially  by  this  kind  of 
work,  and  had  replaced  it  without  any 
word  to  me  of  it.  Had  I  known  it,  a  new 
plate  secured  at  the  time  would  have  saved 
the  subsequent  break.  1  nis  I  call  dis- 
honest, yet  it  was  done  at  a  supposedly  first 
class  garage. 

My  experience  has  been  that  you  cannot 
depend  upon  getting  your  car  at  the  time 
stated,  and  to  a  busy  practitioner  this  is 
important.  You  generally  receive  some 
excuse  for  the  extension  of  time,  and  you 
are  forced  to  bear  it,  as  protests  count  for 
naught.  No  doubt  there  are  a  number  of 
cars  undergoing  repairs  at  the  same  time, 
and  if  they  are  short-handed  someone 
must  wait.  Those  who  are  on  hand  to 
see  to  it  have  the  advantage  over  those 
who  live  at  a  distance  and  cannot  see  to 
it  that  their  work  is  done  as  promised. 
This  conspires  to  upset  one's  mental  equi- 
librium, especially  if  you  are  in  urgent  need 
of  your  car  for  business  reasons. 

I  will  cite  briefly  a  more  recent  ex- 
perience of  mine,  to  illustrate  the  point 
just  made.  At  the  close  of  the  present 
winter  I  had  noticed  a  gradual  leaking  of 
the  cooling  solution  at  the  head  of  the 
cylinder  which  ordinary  measures  would 
not  remedy,  so  I  decided  to  secure  the 
services  of  a  mechanic  at  home  who  had 
at  various  times  helped  me  out  of  difficul- 
ties. As  a  new  gasket  was  needed,  we 
concluded  it  would  be  wise  to  look  into 
the  condition  of  the  adjoining  parts  while 
the  cylinder  head  was  off.  It  was  no  easy 
work  to  remove  this,  owing  to  the  rusted 
condition  of  the  bolts,  showing  that  they 
had  not  been  removed  for  some  time,  and 
giving  me  the  suspicion  that  the  over- 
hauling at  the  garage  some  few  months 
previous  had  not  included  this  work. 
The  gasket  was  badly  worn,  showing  that 
it  was  not  a  new  one,  as  it  should  have 
been  at  that  time,  and  our  inspection  of 
the  valves  and  piston  certainly  showed 
a  still  further  neglect.  The  valves  seated 
badly  and  had  to  be  reseated,  and  the 
rmgs  were  not  free  in  their  action,  and  the 
deposits  of  carbon  were  such  as  to  add  to 
our  feeling  that  these  parts  had  not  been 
attended  to,  as  was  bargained  for  at  the 
time  I  sent  the  car  for  the  purpose. 

To  make  a  long  story  short,  I  will 
say  that  we  decided  to  go  entirely  over  the 
machinery  and  put  it  in  shape,  which  we 
did,   and    it   was    done   in    a   workmanlike 


way,  and  at  a  figure  that  was  withia 
reason,  and  in  a  time  that  was  satisfactory. 
My  bill  previously  at  the  garage,  for  vhai 
I  supposed  was  the  same  work,  was  almost 
double,  and  the  result  was  as  above  statd 
— a  poor  job,  and  one  that  had  to  be  done 
over. 

It  seems  to  me  that  a  few  experiences 
like  this  will  make  autoists  rise  in  indigna- 
tion and  band  together  for  the  mucfi 
needed  reform.  It  is  not  my  intention  to 
score  all  because  one  has  deviated  from 
the  right,  but  when  one  that  is  rated  as 
first  class  will  do  this  way,  it  makes  oat 
suspicious  of  others.  Had  this  garage  been 
one  of  a  lower  rating  I  would  have  taken 
chances  and  kept  quiet,  as  would  be  most 
becoming  under  those  circumstances,  bm 
it  is  a  test  of  one's  patience  to  receive  such 
treatment  by  one  classed  as  of  the  best 
I  feel  that  the  carelessness  in  my  case 
was  not  intentional,  so  far  as  the  officials 
were  concerned,  but  no  doubt  a  lax  or 
careless  foreman  allowed  the  mechanics  to 
conceal  their  neglect,  and  it  was  entirely 
unknown  to  the  proprietors.  This  docs 
not  mitigate  the  offense,  for  the  victim  i$ 
the  sufferer  just  the  same,  but  it  impels 
me  to  call  attention  to  this  condition  of 
affairs,  with  the  hope  that  in  the  future 
such  treatment  may  not  be  known.  That 
we  are  so  treated  at  times  may  be  in  a 
measure  a  fault  of  our  own,  inasmuch  as 
we  usually  keep  more  or  less  quiet  aboct 
the  experience,  feeling  it  unnecessary  to 
herald  it  about  that  we  have  been  "taken 
in."  If  clubs  or  bodies  of  autoists  would, 
as  a  whole,  consider  these  individual  cases, 
taking  up  the  subject  as  one  vital  to  their 
interests,  a  pressure  could  be  brought  to 
bear  upon  the  responsible  ones,  and  the 
much  needed  reform  instituted. 

My  experience  is  that  an  individual  pro- 
test counts  very  little  in  these  matters. 
You  are  supposed  to  pay  promptly  for 
work  done,  and  it  is  only  through  use  of 
your  car  for  a  time  that  defects  are  found, 
so  when  they  are  detected  you  find  that  the 
responsibility  therefor  is  hard  to  place.  To 
me,  the  best  way  out  of  it  is  to  leave  the 
case  and  trust  in  the  future  showing  up 
some  more  honest  place. 

There  is  one  factor,  however,  that  offen 
some  hope  of  reform  in  this  matter.  This 
is  the  increase  in  the  number  of  garages 
each  year,  and  the  corresponding  increase 
in  competition.  This  will  force  good  work 
from  experienced  mechanics,  and  at  a  fair 
figure.  It  certainly  ought  to  and  will  force 
the  unscrupulous  repair  men  out  of  busi- 
ness. 


According  to  a  writer  in  an  architectural 
publication,  asphalttmi  is  the  base  of  afl 
effective  damp  proof  compounds,  so  where 
there  is  important  work  in  the  waterprool- 
ing  line  to  be  done  it  is  best  to  rely  upon 
the  original  material  itself,  and  not  pay  fw 
some  fancy  name  or  fake  the  chances  of 
adulteration.  Straight  asphaltum  can  he 
adapted  to  any  work  a  damp  proof  com- 
pound is  claimed  to  do. 
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*he  New  York  Decauville  Qarage. 

The  Decauville  Garage,  located  at  the 
)rner  of  Fifty-sixth  street  and  Broadway, 
ew  York  city,  is  generally  conceded  to 
t  the  largest  and  best  equipped  garage  in 
merica,  if  not  in  the  world.  This  is  a 
:w  structure,  built  on  the  latest  approved 
ans  entirely  of  steel,  concrete  and  cement, 
id  is  as  fireproof  as  it  is  possible  to  build, 
he  garage  proper  consists  of  a  building  75 
et  wide  by  200  feet  in  depth,  having  a 
isement  and  first  and  second  floor.  In 
tnnection  with  this  building,  and  practically 
arming  a  wing,  is  a  four  story  office  and 
ore  building  which  is  operated  in  connec- 
on  with  the  garage.  The  basement  is  de- 
nted entirely  to  washing,  storage  and  the 
ectric  vehicles;  the  main  floor  to  storage 
i  machines  which  are  in  daily  use,  and  on 
le  upper  floor  are  the  recreation  and  bath 
)oms  and  the  different  departments,  such 
i  the  forging,  tinsmith  shop  and  the  ma- 
line  shop  for  general  repairing. 
Upon  entering  the  main  floor,  which  en- 
ance,  by  the  way,  has  a  bar  across  it  and 
watchman  to  prevent  fast  driving  in  or 
at,  one  is  impressed  by  the  enormous 
ngth  of  the  building,  and  the  absence  of 
liars  and  other  obstructions.  A  single 
le  of  nine  large  steel,  concrete  covered 
►lumns  supports  the  upper  floors,  which 
ives  the  cross-girders,  also  of  steel  con- 
aled  by  concrete  and  cement  to  prevent 
arping  in  case  of  fire,  each  a  span  of  over 
'  feet.  The  ceilings  are  very  high  and 
)th  ends    of   the  building  are  practically 


made  of  continuous 
sheets  of  glass,  and  a 
large  skylight  is  lo- 
cated at  the  centre. 
The  floors  are  of  con- 
crete and  kept  very 
clean,  while  the  walls 
arc  of  glazed  white 
tile,  thus  giving  to  the 
whole  a  light,  clean 
and  airy  appearance 
decidedly  unusual  in  a 
garage.  At  the  right 
of  the  main  entrance 
is  a  closed-in  post 
office,  with  at  present 
260  private  mailing 
boxes  expressly  for 
the  use  of  the  chauf- 
feurs. Here  an  at- 
tendant is  stationed  to 
act  as  postmaster.  The 
accompanying  photo 
gives  a  view  of  the  in- 
terior, which  is  fitted 
with  telephones  and  a 
special  "telautograph," 
upon  which   all   calls 

for  cars  to  be  delivered  by  the  chauffeurs 
are  received.  This  instrument  receives  its 
message  from  a  similar  instrument  in  the 
main  office,  which  is  operated  by  a  young 
lady  in  charge  of  the  central  telephone 
switchboard.  All  telephone  calls  by  owners 
for  their  cars  are  received  by  this  operator, 
who  immediately  communicates  by  telauto- 
graph to  the  post  office,  where  the  attendant 
notifies  the  chauffeur  if  on  the  main  floor; 
or  by  a  similar  telautograph  messsage  to  a 
receiving  instrument  in  the  chauffeurs'  re- 
creation room  on  the  second  floor,  at  one 
of  which  places  the  chauffeur  is  supposed 
to  be  while  on  duty.    These  messages  be- 
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Balcony  From  Which  Cars  Are  Checked. 


Central    Office   With    Telautograph. 


ing  written  duplicates  are  retained  and  filed 
in  the  main  and  post  office,  while  the  other 
written  message  is  given  to  the  chauffeur  in 
person.  This  system  precludes  the  possi- 
bility of  mistakes  arising  from  misunder- 
standings awing  to  not  hearing  correctly 
over  a  phone,  and  also  gives  a  means  of 
checking  the  calls  made  by  the  owners  for 
their  cars.  In  the  accompanying  photo- 
graph are  shown  the  central  switchboard, 
telautograph  instrument  and  operator  in  the 
office  adjacent  to  the  garage  proper,  and 
divided  from  it  by  windows. 

The  floor  space  is  divided  and  numbered, 
each  car  being  allotted  to  a  space  for  which 
the  owner  is  paying  rent  and  which  is  re- 
served for  that  car  at  all  times,  so  that  if 
the  car  should  be  absent  for  several  weeks 
no  other  machine  would  be  found  in  its 
space  upon  its  return.  There  are  accom- 
modations for  350  machines;  the  number 
of  each  corresponding  to  the  chauffeur's 
number.  On  a  balcony  surrounding  the  en- 
tire first  floor  and  reached  by  winding  iron 
stairways  at  the  four  corners  are  a  series 
of  400  well  ventilated  metal  lockers,  each 
with  two  compartments  and  numbered  to 
correspond  with  the  chauffeur's  number, 
post  office  box,  car  and  corresponding  space 
number.  Instead  of  having  keys  these 
lockers  are  fitted  with  special  combination 
locks  somewhat  similar  to  those  of  a  safe, 
which  system  has  been  fotmd  to  save  much 
time  and  annoyance. 

Near  the  main  entrance  at  the  centre,  be- 
tween two  of  the  columns,  is  swung  a  ce- 
ment floored  iron  balcony,  as  shown  in  the 
accompanying  photograph,  which  also 
shows  some  of  the  lockers  at  the  farther 
side  of  the  building.  Upon  this  balcony  is 
arranged  an  International  time  recording 
clock  and  its  accompanying  racks  and  cards. 
A  young  man  in  constantly  in  attendance, 
who  is  familiar  with  the  name  and  number 
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of  each  chauffeur  at  sight,  and  whose  duty 
it  is  to  check  each  driver  as  a  car  goes  in 
or  out  This  is  done  by  placing  a  card  in 
the  clock  and  pressing  a  lever,  which  stamps 
the  day,  hour  and  minute  of  the  departure 
or  arrival.  Each  one  of  these  cards  corre- 
sponds to  a  driver,  so  that  at  the  end  of 
the  week  a  complete  record  appears  on  these 
cards  of  the  movements  of  each  car.  The 
cards  are  then  mailed  to  the  car  owners. 
In  this  way  it  is  impossible  for  drivers 
to  illegally  use  -the  machines  without  being 
detected.  A  complete  card  system  is  em- 
ployed which  prevents  the  possibility  of  a 
driver  obtaining  any  materials  or  supplies 
from-  the  garage  stock  rooms  or  store,  or 
in  any  way  receiving  a  "rake  off*'  on  such 
materials.  Upon  taking  space  in  the  garage 
each  owner  is  made  to  draw  up  a  contract 
in  which  he  clearly  states  the  authority 
which  he  wishes  allowed  to  his  driver. 
This  record  is  kept,  and  no  chauffeur  is 
granted  anything  beyond  the  authority  al- 
lowed by  his  employer,  and  is  required  to 
sign  on  colored  slips  for  everything  which 
he  receives.  These  slips  are  returned 
to  the  office  and  filed,  and  from  them  are 
made  up  the  monthly  charge  to  the  owner, 
so  that  in  no  case  does  the  money  pass 
through  the  hands  of  the  chauffeur.  Cer- 
tain classes  of  materials  are  signed  for  on 
slips  of  certain  colors,  which  materially 
aids  in  their  rapid  classification  in  the  of- 
fice. 

At  the  centre  of  the  main  floor  are  lo- 
cated two  large  A.  B.  See  electric  elevators, 
20  feet  6  inches  long  by  8  feet  6  inches  in 
width,  each  with  a  capacity  of  6,000  pounds. 
The  length  of  these  elevators  is  at  right 
angles  to  the  length  of  the  garage,  and  at 
each  side  is  located  a  large  turntable,  from 
which  a  car  can  be  nm  onto  either  ^levator. 


Gasoline  Pump  Room. 


This  arrangement  is  carried  out  on  all  three 
floors,  making  six  turntables  for  this  pur- 
pose. These  elevators  are  each  provided 
with  latticed  folding  gratings,  so  that  when 
the  elevator  is  at  another  floor  the  well  is 
protected.  The]^  are  provided  with  auto- 
matic stops  at  the  basement  and  top  floor, 
so  that  they  always  come  to*  rest  on  a  level 
with  the  floor.  An  automatic  arrangement 
is  also  fitted  to  each,  which  it  is  claimed 
will  absolutely  prevent  their  falling.  At  the 
rear  of  the  main  floor  are  the  gasoline  and 
oil  pump  rooms,  the  interior  of  which,  both 
the  floors  and  the  walls  for  two-thirds  of 
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their  height,  are  of  white  glazed,  hrepp"?! 
tiling,  the  doors  being  massive  affairs  0: 
sheet  iron.  The  electric  light  globes  arc 
covered  doubly  to  insure  against  their 
breaking.  Self-measuring  pumps  are  ar- 
ranged along  one  side  which  deliver  gaso- 
line from  the  buried  storage  tanks,  which 
have  a  capacity  of  1,500  gallons.  The  ac- 
companying photograph  shows  a  view  of 
one  of  these  rooms,  and  also  what  is  known 
as  the  gasoline  buggy,  a  device  on  two  large 
rubber  tired  wheels  and  a  small  third  wheel 
Sufficient  gasoline  is  placed  in  this  movable 
tank  so  that  it  can  be  run  alongside  of  ajiy 
car,  either  on  the  floor  or  in  the  street,  and 
a  measured  quantity  of  gasoline  put  into 
its  tank.  This  tank  is  provided  with  a 
gauge,  and  on  this  is  a  device  for  keeping 
a  record  of  the  gasoline  as  used.  The  oi! 
room  is  arranged  practically  in  the  same 
manner,  there  being  six  oil  tanks  below, 
each  capable  of  holding  five  barrels  or  a 
total  capacity  of  thirty  barrels. 

As  will  be  seen,  every  precaution  is  taker, 
against  fire.  No  wood  whatever  is  used 
in  the  construction,  with  perhaps  the  ex- 
ception of  the  post  office  boxes.  On  the 
wall  at  short  intervals,  and  on  opposite 
sides  of  each  of  the  central  columns,  are  ar- 
ranged fire  extingruishers  and  pails  of  sand 
and  of  course  the  strictest  regulations  are 
enforced  in  regard  to  smoking. 

The  rear  of  the  basement  is  used  for  the 
storage  of  cars  which  are  taken  out  very 
seldom  and  for  washing,  there  being  four 
sinks  with  separate  drains.  This  depart- 
ment is  lighted  by  Edison  lamps  and 
Cooper  Hewitt  vapor  tubes.  On  the  ^^-aJl? 
very  close  to  the  floor  are  arranged  elec- 
tric lights  with  powerful  reflectors  back  of 
them,  which  throw  their  rays  directly  onto 
the  lower  portion  and  sides  of  the  vehicle 
being   washed.     As   is   usual   in   most   wel 
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regulated  garages,  each  car  is  immediately 
washed  upon  its  arrival  and  carefully  dried 
with  chamois  skin  before  being  put  in  its 
space.  The  forward  part  of  this  basement 
is  devoted  to  the  care  and  repair  of  electric 
vehicles.  Space  is  set  apart  for  their  stor- 
age, and  what  is  considered  to  be  the  finest 
charging  board  in  the  rity  is  arranged  at 
one  side  and  will  charge  24  vehicles  at 
once.  This  board  is  constructed  of  marble 
and  polished  copper;  it  is  fitted  with  a 
special  circuit  breaker,  which  instantly 
breaks  the  current  in  case  of  an  overload  or 
accident  and  saves  burning  out  the  fuses. 
.\  separate  ammeter  is  provided  for  each 
charging  plug  and  a  single  voltmeter  is  so 
arranged  at  the  middle  that  it  can  be  used 
in  connection  with  any  one  of  the  plugs. 
Wires  run  from  the  board  through  pipes  to 
all  parts  of  the  department,  where  plugs 
are  arranged  on  the  walls  and  posts  so 
that  cars  can  be  charged  at  almost  any  place 
without  moving  them.  The  Edison  current 
is  used  for  lighting,  power  and  charging, 
and  is  distributed  from  another  marble 
copper  trimmed  board  to  the  different  de- 
partments, each  having  its  own  ammeter. 
The  elevators  and  exhaust  ventilating  fans 
are  also  driven  by  this  same  current.  In 
one  comer  of  the  electrical  department  and 
separated  by  a  metal  screen  is  the  battery 
department,  the  entire  floor  of  which  is 
covered  with  sheet  lead,  as  the  acid  from 
the  batteries  attacks  a  cement  floor.  In  this 
department  is  a  special  apparatus  for  burn- 
ing the  extending  terminals  of  the  batteries ; 
this  consists  of  a  special  hydrogen  generator 
of  the  sulphuric  acid  and  iron  filing  type, 
which  is  capable  of  blowing  a  flame  of  about 
12  inches  in  length,  producing  an  intense 
heat  which  will  instantly  burn  off  and  level 
the  projecting  ends  of  the  lead  plates.  A 
special  tank  is  also  provided  in  which  to 
wash  the  batteries.  In  the  floor  of  the 
electrical  department  is  arranged  a  small 
hydraulic  battery  lift  about  3x5  feet,  and 
operated  by  a  long  hand  lever  at  one  side  of 
the  room.  A  car  can  be  run  ever  this  lift 
which  is  then  raised  beneath  its  battery,  the 
weight  of  which  it  takes  from  the  car  while 
the  battery  is  being  unshipped.  The  lift  is 
then  lowered,  carrying  the  battery  with  it, 
and  the  vehicle  is  pushed  off.  When  not  in 
use  the  lift  is  on  a  level  with  the  floor  and 
is  locked  so  that  vehicles  can  run  over  it 
without  its  sinking.  This  makes  it  possi- 
ble to  take  a  1,600  pound  battery  easily 
and  quickly  out  of  a  car.  At  convenient 
places  throughout  this  garage  are  stationed 
small  triple  pumps  on  metal  stands  and 
driven  by  small  electric  motors  for  the  pur- 
pose of  inflating  tires;  these  stands  are  on 
casters  and  can  easily  be  run  alongside  the 
machines,  the  plug  is  inserted  in  a  socket 
and  the  tires  are  quickly  inflated. 

On  the  second  floor  is  the  main  repair 
shop,  the  machinery  of  which  is  driven  by 
a  15  horse  power  electric  motor.  The 
equipment  of  this  shop,  a  view  of  which  is 
shown  in  the  accompanying  photo,  consists 
of  about  6  engine  lathes,  i  or  2  hand  speed 
lathes,  2  shapers,  2  Brown  &  Sharpe  mill- 


ing machines,  i  Cincinnati  universal  mill- 
ing machine,  2  special  bevel  gear  shapers, 
I  large  Brown  &  Sharpe  universal  grinder, 
6  drill  presses,  a  special  keyway  cutting  ma- 
chine, 2  Pratt  &  Whitney  screw  machines, 
I  special  spiral  oil  groove  cutting  machine, 
3  tool  grinders  and  a  powerful  arbor  press. 
Along  the  line  of  front  windows  are  the 
benches  equipped  with  every  facility  for 
hand  work.  In  connection  with  this  is 
a  well  equipped  tool  room  fitted  with 
suitable  racks  and  in  charge  of  an  attend- 
ant, a  check  system  being  used  by 
which  each  workman  is  supplied  with 
ten     checks     for     obtaining     small     tools. 


tion  or  lounging  room  for  the  drivers  while 
waiting  to  be  called.  In  this  room  the 
third  telautograph  before  mentioned  is  in- 
stalled. Every  possible  arrangement  has 
been  made  for  the  convenience  and  com- 
fort of  both  the  drivers  and  employees.  Be- 
sides the  numerous  general  phones,  there 
being  about  36,  the  use  of  which  is  free  to 
the  chauffeurs,  there  are  provided  on  the 
main  floor  also  several  booths  for  their  ex- 
clusive use.  A  large  stock  room  and  a 
room  used  especially  for  checking  coats, 
robes,  lamps,  etc.,  are  provided  and  in  the 
care  of  an  attendant.  There  is  also  in  con- 
nection with  this  garage  a  complete  store 


Part  of  the  Machine  Shop. 


A  time  recording  clock  is  also  used 
in  this  department  for  checking  the  time  of 
the  workmen  and  the  time  put  upon  the 
jobs.  In  connection  with  this  repair  de- 
partment is  a  blacksmith's  room,  where 
axles  can  be  straightened  or  new  parts 
forged ;  beyond  this  is  a  special  tinsmith  de- 
partment, in  which  all  soldering,  bending 
of  tubes  and  metal  parts  and  the  repairing 
of  radiators  is  done.  Adjoining  this  depart- 
ment are  a  special  dressing  room,  wash- 
rooms, with  hot  and  cold  shower  baths  and 
lavatories  for  the  special  use  of  the  shop 
employees.  On  this  same  floor  is  another  re- 
pair department,  which  is  provided  for  the 
use  of  chauffeurs  who  wish  to  overhaul  and 
repair  their  own  machines.  This  is  entire- 
ly distinct  from  the  other  department,  and 
each  chauffeur  is  responsible  for  his  own 
tools  and  whatever  work  he  does  on  the 
machines.  In  connection  with  this  room 
are  special  lavatories,  hot  and  cold  baths 
for  the  exclusive  use  of  the  chauffeurs,  and 
another  room  fitted  with  pool,  billiard  and 
card  tables,  automobile  literature,  cigar 
stand,  etc.,  which  is  intended  for  a  recrea- 


in  which  is  kept  practically  everything  per- 
taining to  automobiles. 


Boston  Motor  Mart. 

The  Motor  Mart  of  Boston,  Mass.,  the 
largest  and  best  equipped  garage  and  sales- 
rooms in  that  city,  was  erected  this  spring 
by  the  Eben  D.  Jordan  Estate.  The  build- 
ing is  a  steel  concrete,  fireproof  structure 
and  covers  more  than  45.000  square  feet  of 
land,  and  in  addition  to  the  space  devoted  to 
stores,  machine  shop  and  offices,  has  a 
garage  having  60,000  square  feet  of  floor 
space,  with  a  capacity  for  300  automobiles. 

It  was  the  management's  idea  to  erect  an 
absolutely  fireproof  structure,  and  this  was 
accomplished  by  the  use  of  steel,  concrete 
and  glass.  The  Motor  Mart  is  three  stories 
high  in  the  garage  part  and  two  stories  at 
the  front  or  store  part.  The  main  entrance 
faces  Park  square  and  consists  of  a  broad, 
concrete,  double  runway.  There  are  over 
forty  sales  rooms  and  stores  already  occu- 
pied.   The    rooms    are    excellently    lighted. 
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for  the  entire  front  of  the  building  consists 
of  enormous  windows.  Each  of  the  three 
floors  in  the  garage  is  divided  into  three 
sections  of  equal  size.  The  main  entrance 
for  cars  leads  directly  into  the  street  floor 
of  the  garage.  At  the  end  of  the  main  en- 
trance driveway  there  is  a  turntable,  and  at 
the  left  is  a  large  plunger  automobile  ele- 
vator connecting  all  the  upper  floors.  Di- 
rectly across  the  garage,  at  the  rear,  is 
another  elevator  for  automobiles,  and  in 
front  of  it  another  turntable,  there  being 
nine  turntables  in  all,  located  conveniently 
throughout  the  building.  On  the  first  floor 
of  the  garage  are  the  washstands,  equipped 
with  four  swivel  overhead  washers.  The 
lockers  for  chauffeurs  are  conveniently  ar- 
ranged around  the  sides  of  the  garage  near 
the  machines.  Each  car  stored  in  the 
garage  has  its  place  and  the  chauffeur  or 
owner  has  a  locker  near  at  hand. 

The  tank  and  pump  room  is  at  the  rear. 
This  room  is  equipped  with  the  Bowser 
system.  Three  gasoline  tanks,  of  550  gallon 
capacity  each,  one  kerosene  tank  and  three 
lubricating  oil  tanks  are  buried  under- 
ground directly  below  this  room.  Each 
tank  is  connected  with  a  self  measuring 
pump.  Four  portable  gasoline  trucks  with 
a  capacity  of  one  barrel  each  are  also  used 
in  connection  with  this  tank  room. 

On  the  second  floor  of  the  garage,  which 
is  reached  by  convenient  staircases,  besides 
passenger  and  automobile  elevators,  the  ar- 
rangement is  in  general  similar  to  that  of 
the  floor  below.  A  feature  of  the  second 
floor  and  of  the  floor  above  are  the  traveling 
cranes  at  the  rear,  by  means  of  which  an 
automobile  may  be  quickly  and  safely  swung 
out  through  the  doors  and  lowered  into  the 
street  in  case  of  fire. 

The  third  floor  contains  a  repair  shop, 
which  is  enclosed  with  an  iron  fence.  One 
of  the  features  of  this  room  is  the  elevated 
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Interior  View  of  the  Motor  Mart 

(Showing  corrugated  iron  turntable,  concrete  covered  beams  and  pillars). 


tables  upon  which  a  machine  to  undergo  in- 
spection or  repair  may  be  raised.  There  are 
also  many  other  conveniences  for  handling 
machines  not  met  with  in  most  garages. 
An  electric  charging  plant  is  now  being  in- 
stalled at  the  rear  of  this  floor,  which  the 
management  expects  to  have  in  readiness 
in  the  course  of  two  weeks.  A  compressed 
air  plant  is  also  to  be  installed.  The  build- 
ing being  entirely  of  concrete  and  steel,  the 
only  arrangements  made  for  fire  protection 
are  hand  extinguishers  and  barrels  of  sand. 
Chauffeurs*  lounging  rooms,  with  shower 
baths  and  lockers,  are  provided,  and  on  the 
second  floor  front  are  located  the  manager's 
office  and  ladies*  and  gentlemen's  writing 
rooms,  furnished  in  unique  style;  shower 
baths  are  also  located  here  for  the  exclusive 


use  of  the  patrons.  The  boiler  and  cngiw 
rooms  are  in  the  basement  There  are  thrc« 
horizontal  water  tube  boilers  and  two  en- 
gines with  direct  connecting  dynamos,  which 
furnish  light  and  power. 

This  building  may  be  safely  called  the 
best  one  of  its  kind  devoted  entirely  to  auto- 
mobiles in  New  England. 


Tremont  Qarage,  Boston,  Mass. 

The  Tremont  Garage,  a  two  story  brick 
building,  is  located  on  Tremont  street.  Th« 
repair  shops  are  on  the  first  floor  and  the 
garage  on  the  second,  this  being  entcrd 
by  a  double  runway.  It  has  no  special  ap- 
paratus for  handling  and  repairing  aufv 
mobiles  other  than  the  usual  appliances.   I: 


TREMONT  GARAGE. 

Name 

Date Car  No. 

Tag  No 


Storage 

W^ ashing  • 

Polishinir j 

Gasoline Gals  J 

Waste Lbs. 

Oil— Cyl.  Gas Pis. 

Knox " 

Steam "     1 

**      Gear "     ' 

Non-fluid Lbs.  j 


Kerosene Pts . 


Carbide. 


Can. 


Plan  of  the  Motor  Mart,  Boston. 


Supplies  ordered  by 

Have  ready  at 

Delivered  to  Mr 

Attendant 

Form  of  Charge  Sup. 
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RENTAL  SLIP  AS  USED  BY  TREMONT 
GARAGE.  BOSTON. 


No. 


Name  — 
Addreu,. 


Hoar.. 


Time  engaged  for.^. 

Car Driver. 

Most  be  bmck 


Time  charged  for 


Ordered  by 


REPAIR    SLIP  AS    USED    BY  TREMONT 
GARAGE,  BOSTON. 


OUT 


Name 

H<mn  reqoired. 
Short 


Dept 

Hoars  worked. 
Over 


contains  a  double  washstand  with  illumi- 
nated swivel  washer,  and  six  repair  pits, 
which  arc  rented  for  $1  per  day.  The 
gasoline  is  stored  underground,  the  Bowser 
system  being  used.  In  case  of  fire  each  em- 
ployee is  supplied  with  a  hand  chemical  ex- 
tinguisher, and  barrels  of  sand  are  foimd 
located  at  convenient  places  throughout  the 
building.  Inside  the  entrance  to  the  garage 
are  a  supply  of  oflfice  and  locker  rooms. 
The  superintendent  of  the  floor  is  stationed 
in  this  office,  where  the  following  checking 
system  is  used.  When  supplies  are  pur- 
chased, washing  or  polishing  work  done,  the 
amount  is  made  out  on  a  small  check,  as 
shown  on  the  preceding  page,  which  is 
stamped  with  the  date  and  time.  These 
slips  are  given  to  the  purchaser  at  the 
end  of  each  month.  The  data  from  these 
checks  are  copied  on  a  day  slip,  and  turned 
over  each  evening  to  the  bookkeeper.  An- 
other check,  as  illustrated,  is  used  for 
rental  of  cars  and  filed  each  evening.  When 
a  car  is  sent  to  the  repair  shop  another 
form  of  slip,  as  illustrated,  is  sent  with 
it,  which  is  filled  out  by  the  workman  and 
filed.  Cars  are  delivered  at  owners'  resi- 
dences only  at  owners*  risk. 


A  Providence  (R.  I.)  Garage. 

The  East  Side  Auto  Station,  200  Meeting 
street,  Providence,  R.  I.,  occupies  a  two 
story  brick  building  containing  12,000 
square  feet.  The  floor  on  the  street  level 
is  of  concrete,  and,  with  the  exception  of  a 
small  office  and  the  wash  rack,  is  used  ex- 
clusively for  the  storing  of  cars,  the  upper 
floor  being  used  for  the  repair  shop,  offices, 
lockers,  reading  room,  etc. 

A  hydraulic  elevator  is  used  to  carry 
cars  from  one  floor  to  the  other.  This 
elevator  has  no  cross  beams  or  weights  on 
top,  but  is  trussed  up  underneath  similar  to 
a  bridge.  It  has  a  length  of  16  feet,  conse- 
quently is  capable  of  holding  the  largest  of 
cars.  A  novel  contrivance  in  the  way  of  a 
truck  is  used,  which  does  away  with  the 
necessity  of  having  a  pit.  This  truck  stands 
4  feet  in  height,  has  a  length  of  12  feet 


and  a  width  of  5  feet.  It  is  built  of  heavy 
timbers,  bolted  and  riveted  together,  having 
six  uprights,  under  each  of  which  are  ball 
bearing  small  steel  wheels  that  work  on 
swivels,  which  allows  the  moving  of  the 
truck  to  any  desired  place  without  much 
effort  The  automobile  to  be  operated  up- 
on is  first  run  on  to  the  elevator,  which  is 
then  raised  4  feet  from  the  floor  and  on 
a  level  with  the  top  of  the  truck,  on  both 
sides  of  which  are  boards  one  foot  in  width, 
nmning  the  full  length  of  the  truck  on 
which  the  wheels  of  the  car  rest  A  small 
V  shaped  block  is  placed  at  the  ends  of 
these  boards  to  prevent  the  car  from  nm- 
ning over  the  end,  and  a  board  projecting 
an  inch  and  a  half  on  either  side  prevents 
the  wheels  from  slipping  over  the  sides. 
The  cars  are  pushed  onto  the  truck  and 
it  is  moved  to  the  location  desired.  The 
particular  advantages  claimed  for  this  ar- 
rangement are  that  it  is  possible  for  two 
or  three  men  to  work  under  the  car  at 
the  same  time  without  interfering  with  each 
other,  and  also  that  they  can  work  without 
the   use  of  artificial   light. 

Particular  pains  seem  to  be  taken  in  this 
garage  to  keep  everything,  from  the  floor 
to  the  ceiling,  in  a  state  of  cleanliness.  The 
moment  that  any  oil  or  grease  is  spilled  on 
the  floor  a  piece  of  cotton  waste  is  satu- 
rated with  gasoline  and  the  grease  wiped 
up.  Upon  the  evaporation  of  the  gasoline 
no  spot  whatever  remains  on  the  concrete. 
An  individual  drip  pan^  reaching  the  full 
length  of  the  car  is  placed  tmder  each  car, 
and  these  pans  are  also  kept  clean  by  the 
use  of  cotton  waste  and  gasoline.  This 
waste  is  used  as  fuel  in  the  heating  boiler 
of  the  garage.  The  washing  and  polishing 
is  done  at  night,  two  washers  and  two  pol- 
ishers being  employed. 

For  the  recharging  of  batteries  on  elec- 
tric cars  there  is  a  twelve  switch  charging 
board,  having  a  separate  meter  and  rheo- 
stat for  each  car.  The  cost  of  recharging  is  • 
10  cents  per  kilowatt-hour,  and  a  rate  of  $15 
a  month  is  charged  for  storing  and  washing 
and  polishing.  This  applies  to  pleasure 
cars  only;  no  commercial  vehicles  being 
stored  at  the  place,  there  is  no  price  for 
them  fixed  as  yet.  The  rate  charged  for  the 
monthly  storage  of  runabouts  and  small 
touring  cars  of  either  the  steam  or  gasoline 
types,  including  washing,  polishing  of  wood 
and  brass  work,  cleaning,  filling  of  radia- 
tors, etc.,  is  $15.  For  large  touring  cars  the 
rate  is  $20.  For  transients*  a  nightly  rate 
for  storage,  washing,  etc.,  is  $1.25  for  small 
cars,  and  $1.75  for  large  cars.  Nightly 
storage  not  including  washing,  etc.,  is  50 
and  75  cents.  In  the  case  of  cars  that  are 
called  for  and  delivered  within  a  half  mile 
of  the  station  an  additional  charge  of  $5 
a  month  is  made,  and  where  the  distance 
is  within  a  mile  an  additional  $7  is  charged. 
Private  lockers  for  both  owners  and 
chauffeurs  are  rented  for  75  cents  a  month. 

A  neatly  furnished  room,  containing 
rockers,  easy  chairs,  table  and  reading  mat- 
ter, with  adjoining  closet  and  toilet  facili- 
ties,  is   at   the   disposal   of   the   customers 


and  their  guests.  The  chauffeurs  are  not 
allowed  in  this  room. 

The  rates  charged  for  supplies  are  as 
follows:  Gasoline,  20  cents  per  gallon; 
gas  engine  oil,  80  cents  per  gallon;  lubri- 
cating oil,  60  cents  per  gallon ;  steam  cylin- 
der oil,  75  cents  per  gallon.  Labor  on  cars 
is  charged  for  at  the  rate  of  60  cents  per 
hour  and  overtime  at  80  cents. 

No  one  is  allowed  to  sit  in  the  cars  or 
to  start  the  motors  except  the  owner  and 
chauffeur  in  charge,  unless  it  be  that  some 
repairs  have  been  made  and  it  is  necessary 
to  test  the  motor.  When  it  is  time  to  place 
a  car  on  the  wash  rack  the  same  is  pushed 
to  the  rack,  and  afterward  it  is  returned 
to  its  place  by  the  same  method.  This  pre- 
vents any  unskilled  washer  from  handling 
any  of  the  working  parts  and  getting  them 
out  of  order. 

Numerous  fire  extinguishers  of  several 
different  makes  are  placed  on  the  walls 
within  easy  reach,  to  be  used  if  occasion 
demands,  and  smoking  is  strictly  prohibited 
in  all  parts  of  the  building.  The  heating 
in  winter  is  done  by  steam,  with  their  own 
plant,  the  pipes  being  ranged  around  the 
walls,  3  feet  from  the  floor.  In  winter 
all  cars  that  are  out  of  commission  are 
jacked  up,  and  small  wooden  horses  are 
placed  under  the  front  and  rear  axles  to 
keep  the  tires  from  the  floor,  {^tmierous 
arc  lights  and  clusters  of  incandescent  lamps 
are  used  for  lighting  purposes.  A  short 
line  of  necessary  supplies,  such  as  inner 
tubes,  spark  plugs,  etc.,  is  carried — ^more 
as  an  accommodation  to  customers  than  as 
a  money  making  proposition,  the  writer  was 
told. 


The  Summer   Hotel  Garage. 

By  Harold   H.   Brown. 

The  problems  involved  in  the  design  of 
a  garage  for  a  summer  hotel  are  quite  dif- 
ferent from  those  presented  by  a  garage 
to  be  used  the  year  round.  As  the  place 
is  to  be  used  only  during  the  warmer 
months  it'will  be  imnecessary  to  make  any 
provision  for  heating.  Then,  again,  the 
cost  of  the  land  is  not  usually  so  great  as 
to  be  much  of  a  factor  when  the  question 
of  ample  floor  space  and  the  cost  of  build- 
ing is  being  considered.  Further,  the  sea- 
son being  comparatively  short,  and  the  gar- 
age being  generally  erected  more  for  the 
accommodation  of  the  guests  of  the  hotel 
than  as  a  separate  money  making  estab- 
lishment, one  is  hardly  justified  in  making 
much  of  an  outlay  for  elaborate  repair 
facilities,  especially  if  the  place  is  situated 
within  a  reasonable  distance  of  a  good 
repair  shop. 

As  the  only  appreciable  source  of  reve- 
nue of  such  a  garage  is  the  charge  for 
storage,  and  a  secondary  one  the  sale  of 
oil  and  gasoline,  in  order  to  show  profit, 
or,  at  any  rate,  to  keep  the  loss  as  small 
as  possible,  the  expenses  must  be  kept  as 
low  as  possible.  The  only  expense  besides 
the  cost  of  lighting  is  the  wages  of  help. 
Provided  the  place  is  properly  designed 
so    as    to    facilitate    entrance    and    exit,    a 
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order  to  popularize  the  electric  vehicle,  thdr 
only  income  from  this  source  being  a  per- 
centage of  the  price  of  charging  a  vehide. 
A  half  dozen  large  lockers  are  provided 
for  the  permanent  boarders.  Owing  to  the 
nearness  of  the  hotel  it  was  not  deemed 
necessary  to  provide  any  facilities  in  the 
way  of  dressing  or  recreation  rooms. 


Massachusetts  Summer  Hotel  Garage. 


washer  and  general  all  around  automobile 
man  will  be  ample  to  take  care  of  the  aver- 
age summer  hotel  garage,  which  will  gen- 
erally not  be  called  upon  to  accommodate 
more  than  ten  or  a  dozen  machines. 

The  garage  in  the  illustration,  which  be- 
longs to  ,a  summer  hotel  on  the  North 
Shore  of  Massachusetts  (Ocean  House, 
Swampscott),  is  a  good  example  of  this 
type,  and  it  furnishes,  also,  a  good  illustra- 
tion of  how  peculiarities  of  the  available 
land  may  be  taken  advantage  of.  The  land 
on  which  the  garage  is  situated  slopes  away 
from  the  main  road,  toward  which  the  gar- 
age faces,  to  a  brook  which  runs  parallel 
to  the  main  road.  Owing  to  this  fact  it  was 
necessary  to  either  mount  the  building  and 
its  approaches  on  piles  or  to  do  considera- 
ble filling  in ;  the  latter  course  was  resorted 
to  as  giving  the  advantage  that  the  entire 
platform  in  front  could,  if  necessary,  be 
used  as  a  washing  stand,  the  natural  slope 
of  the  land  toward  the  brook  providing 
ample  drainage. 

The  depth  of  the  garage  is  ample  to  take 
the  longest  touring  car,  with  a  good  clear- 
ance both  behind  and  in  front.  Two  run- 
abouts may  be  put  in  the  space  occupied 
by  a  touring  car.  As  will  be  seen  from 
the  illustration,  there  are  ten  doors,  which 
practically  allows  an  entrance  for  each  car. 
Half  of  the  doors  are  hung  on  the  inside  of 
the  wall,  and  the  other  half  on  the  outside 
of  the  wall.  By  this  means  any  five  of  the 
doors  may  be  opened  at  the  same  time. 
The  illustration  gives  a  good  idea  of  this 
feature.  The  front  platform  extends  the 
entire  front  of  the  garage,  and  is  24  feet 
from  front  to  back.  The  runway  proper 
to  the  platform  is  12  feet  wide,  but  in  the 
last  20  feet  flares  to  24  feet.  This  gives 
ample  room,  so  that  with  possibly  the  ex- 
ception of  the  doors  on  the  extreme  ends 
a  machine  may  enter  or  leave  the  garage 
without  "backing  and  filling."  As  the  floor 
of  the  garage  and  the  front  platform  are 
on  the  same  level,  it  is  easy  to  move  the 


machines  to  or  from  the  front  right  hand 
corner  of  the  platform  where  the  washing 
is  done.  Owing  to  the  fact  that  in  the 
neighboring  city  of  Lynn,  less  than  2  miles 
away,  there  are  ample  repair  facilities,  and 
also  because  the  season  lasts  somewhat  less 
than  three  months,  it  was  not  thought  ad- 
visable to  provide  any  elaborate  repair  fa- 
cilities. However,  a  bench  and  a  couple  of 
vises  are  provided,  as  well  as  a  few  hand 
tools,  in  the  right  hand  corner  of  the  build- 
ing. A  rotary  transformer  for  charging 
electric  vehicles  is  situated  in  the  left  hand 
corner.  It  might  be  remarked  here  that 
this  was  installed  by  the  Edison  Electric 
Illuminating  Company,  of  Boston,  free  of 
charge  to  the  proprietors  of  the  hotel.  This 
company  have  installed  a  number  of  these 
plants  in  the  towns  surrounding  Boston  in 


A  Springfield  (Maiss.)   Garage. 

A  modern  washing  stand  forms  an  m- 
teresting  feature  of  the  Cooley  House  Gar- 
age of  the  Springfield  Automobile  Company 
at  40  Liberty  street,  Springfield,  Mass.  On 
this  washing  stand  there  are  three  tanks, 
the  largest  of  them  being  used  for  furnish- 
ing hot  water,  and  the  other  two  for  sup- 
plying compressed  air.  The  large  tank 
holds  about  100  gallons.  The  washing 
stand  is  of  the  overhead  kind,  and  the  tank 
is  in  a  horizontal  position,  located  along 
the  wall  near  the  ceiling.  It  is  filled  with 
copper  coils,  and  steam  going  through  these 
coils  keeps  the  water  at  whatever  tempera- 
ture is  desired.  The  other  tanks  stand  a 
few  feet  from  the  floor,  one  on  either  side 
of  the  washing  stand.  One  hundred  and 
twenty  pounds  of  water  pressure  can  be 
used  in  one,  and  from  this  a  supply  of  100 
pounds  of  air  pressure  can  always  be  ob- 
tained. The  work  of  inflating  tires  is  there- 
by greatly  simplified  and  made  an  easy 
matter. 

The  gasoline  at  this  garage  is  stored  in 
underground  tanks  outside  the  building, 
and  two  pumps  are  used  to  draw  it.  There 
is  a  separate  compartment,  adjoining  the 
washing  stand,  for  oil  storage,  containing 
five  cans  of  100  gallons  each.  A  blacksmith 
outfit,  with  forge,  is  contained  in  the  re- 
pair shop,  in  the  rear  of  the  garage,  the 
repair  shop  having  also  two  repair  pits, 
each   4    feet   wide   and    5    feet    high.     The 


Springfield  Automobile  Company's   Garage,   Showing   Washstand. 
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juilding  is  a  monitor  affair,  with  100  feet 
front  and  11,000  square  feet  floor  space  on 
he  ground  floor.  The  front  doors  are  so 
irranged  that  cars  enter  by  one  and  leave 
jy  the  other.  The  floor  of  the  garage  is 
)f  cement. 


^omerville     (Mass.)     Auto     Com- 
pany's Garage. 

The  Soraerville  Automobile  Company,  of 
Somerville,  Mass.,  have  recently  erected  a 
parage  on  Broadway,  of  that  city.  It  is  a 
)ne  story  frame  building,  covered  entirely 
jrith  sheet  metal.  It  is  of  sufficient  size  to 
iccommodate  twenty  cars,  and  also  con- 
:ains  a  small  repair  shop.  The  building  is 
Acll  lighted,  ventilated,  and  is  heated  by  the 
lot  water  system.  The  floor  is  of  concrete 
hroughout,  with  a  large  washstand  in  the 
'car,  which  is  equipped  with  modern  wash- 
ing appliances.  The  building  also  contains 
offices,  lockers  and  waiting  rooms. 

In  constructing  this  garage  the  matter  of 
[ire  protection  was  very  carefully  consid- 
ered, and  on  account  of  the  building  being 
ronstructed  of  wood  it  was  covered  both 
inside  and  out  with  heavy  sheet  metal. 
Therefore  but  little  if  any  woodwork  is  ex- 
[)osed.  Thus,  if  a  fire  started  among  the 
:ars  there  would  be  no  danger  of  the  build- 
ing being  destroyed.  Hand  chemicals  and 
[lose  are  also  provided.  The  gasoline  is 
stored  under  ground,  some  25  feet  from 
the  building,  and  a  pump  is  enclosed  in  a 
sheet  iron  shed  attached  to  the  front  of  the 
building  facing  the  main  street.  This  shed 
is  marked  with  the  word  "Gasoline"  in 
large  red  letters,  thus  notifying  the  police 
or  firemen  in  case  of  accident  or  fire.  The 
heating  apparatus  is  located  in  a  small  room 
in  the  rear  of  the  building,  fully  covered 
with  sheet  iron  and  equipped  with  fire 
doors.  The  garage  is  lighted  throughout 
with  electricity,  no  kerosene  or  gas  being 
used.  A  night  watchman  is  also  employed, 
^0  that  all  possible  precautions  are  taken 
against  fire. 

The  management  employ  repair  men  who 
can  be  hired  at  a  flat  rate  of  60  cents  per 
hour.  From  50  cents  to  $1  per  car  is* 
charged  for  washing,  and  for  live  storage 
$16  for  two  cylinder  cars  and  $18  for  four 
cylinder  cars  per  month.  This  rate  includes 
washing  and  polishing.  No  cars  are  deliv- 
ered to  the  owners'  residences.  The  dead 
storage  rate  is  $5  per  month. 


Garage     Facilities     in     Troy     and 
Albany,  N.  Y. 

By  Elmore  F.  Elmore. 
It  is  really  somewhat  early  for  a  com- 
plete description  of  the  garage  facilities  of 
this  vicinity,  owing  to  the  rapid  growth  of 
the  business,  as  the  facilities  of  Albany  will 
probably  be  trebled  before  the  lapse  of  three 
months,  and  logically  the  principal  modern 
devices  will  be  installed  in  the  buildings 
now  in  course  of  construction.  One  pe- 
ailiar  feature  of  the  present  situation  is 
the  refusal  of  those  catering  to  motorists' 


needs  to  treat  the  storage  battery  at  all 
seriously.  In  none  of  the  present  build- 
ings are  there  facilities  for  charging  them, 
and  owners  of  cars  fitted  with  such  bat- 
teries are  compelled  to  rely  either  upon 
electrical  companies  or  upon  stores  owning 
electric  trucks.  As  the  latter's  facilities  are 
necessarily  largely  in  requisition  by  their 
own  vehicles  the  charging  of  gasoline  car 
storage  batteries  is  frequently  incomplete 
and  unsatisfactory.  With  one  exception 
the  new  garages  appear  to  have  no  definite 
plans  for  installing  charging  facilities.  I 
speak  of  this  at  length  because  it  suggests 
that  there  is  occasion  for  replacing  storage 
batteries  by  some  more  practical  source 
of  current,  in  view  of  their  dependence  up- 
on charging  facilities  which  are  often  lim- 
ited in  large  communities,  while  wholly 
wanting  elsewhere.  The  price  for  charg- 
ing varies  from  fifty  to  seventy-five  cents 
and  a  dollar. 

METHODS  OF  CLEANING. 

The  method  of  washing  exhibits  no  nov- 
elty, the  facilities  being  limited,  even  in  the 
best  garages,  to  a  cement  floor  depressed 
and  drained  at  the  centre,  and  a  hose  at- 
tached to  a  swivel  traveling  on  a  circular 
frame,  thereby  enabling  the  water  to  be 
applied  to  any  part  of  the  machine  with 
equal  facility,  and  dispensing  with  the  de- 
lay and  slovenliness  which  often  attended 
the  older  method.  I  have  seen  no  methods 
of  cleaning  by  power  or  buffing  machines, 
either  in  use  or  contemplated.  In  fact,  the 
only  application  of  power  to  any  process  in 
connection  with  the  maintenance  of  auto- 
mobiles is  a  tire  pump  of  three  cylinders, 
actuated  by  an  electric  motor,  which  the 
Albany  Garage  Company  expects  to  in- 
stall during  the  succeeding  months. 

STORAGE    OF    LIQL'ID    SUPPLIES. 

The  methods  of  storing  gasoline  and  oil 
likewise  exhibit  no  new  features.  In  one 
of  the  largest  garages  the  gasoline  is  kept 
in  a  large  receptacle  in  a  sub-cellar,  whence 
it  is  brought  in  cans  to  the  main  floor.  But 
in  several  of  the  newer  buildings  it  is  kept 
in  Bowser  self-measuring  tanks,  the  tanks 
being  buried  in  the  ground  beneath  the  floor 
of  the  garage,  while  a  pump  at  a  convenient 
height  above  the  floor — sometimes  in  an 
ante  room  large  enough  for  the  admission 
of  a  car — enables  the  service  tanks  to  be 
filled  conveniently  and  rapidly.  Similar 
tanks  are  used  for  the  storage  of  oil.  The 
charge  for  gasoline  is  eighteen  cents  for 
regular  customers  and  twenty  for  trans- 
ients, while  oil  is  $1  in  one  gallon  cans 
and  75  cents  in  bulk. 

REPAIR  SHOPS. 

Of  course,  every  garage  makes  some  pre- 
tensions of  maintaining  a  repair  shop,  but  the 
equipment  is  in  each  case  very  limited,  and 
this  is  equally  true  of  the  only  garage  I 
know  of  which  houses  commercial  vehicles. 
Fortunately,  however,  in  several  of  the 
large  garages  of  Troy  and  Albany  reason- 
ably complete  machine  shops  will  soon  be 
installed  on  the  second  floor.  A  well 
known  manufacturer  of  automobile  special- 


ties in  Albany  is  now  completing  a  joint 
salesroom  and  machine  shop  which  will  be 
the  most  complete  in  the  vicinity.  Al- 
ready a  half  dozen  large  modern  machines 
are  installed,  and  when  completed  it  will 
be  equipped  with  extra  heavy  millers, 
shapers,  universal  grinders,  lathes,  drill 
presses,  power  saws,  air  compressor,  and 
the  like.  The  plant  will  be  driven  by  a 
gas  engine  of  the  manufacturer's  own  de- 
sign. The  front  portion  of  the  building 
will  be  40x100  feet  and  two  stories  high, 
continued  by  a  60x100  feet  four  story  build- 
ing joined  thereto  at  right  angles.  The  for- 
ward part  of  the  lower  floor  will  be  de- 
voted to  a  showroom,  while  the  rear  will 
be  an  assembling  room  and  machine  shop. 
The  upper  floors  will  be  reserved  for  the 
building  of  commercial  cars  and  specialties. 
In  connection  with  machine  shops,  I  may 
mention  that  the  universal  charge  in  this 
vicinity  for  labor  is  50  cents  per  hour. 

FIRE    PROTECTION. 

This  building  is  fairly  illustrative  of  the 
prevailing  methods  of  fire  protection.  It 
is  "a  slow  burner,"  but  not  strictly  fire- 
proof. Nearly  all  buildings  have  concrete 
floors,  which  are  safe,  easily  cleaned  and  re- 
flect light  fairly  well.  White  water  paint 
on  the  woodwork  increases  the  light,  and 
though  worthless  if  subjected  to  high  tem- 
peratures, slightly  minimizes  the  danger 
from  a  sudden  blaze.  But  there  is 
generally  little  exposed  woodwork.  In 
a  large  one  story  garage  on  Central  ave- 
nue the  ceiling  is  composed  of  sections  of 
sheet  steel.  In  some  cases  asphalt  roofs 
add  protection  against  exterior  conflagra- 
tion, and  in  the  Central  avenue  garage 
the  offices,  of  frame  construction,  on  either 
side  of  the  main  entrance,  are  separated 
from  the  garage  proper  by  walls  covered 
with  asphalt  from  floor  to  ceiling. 

The  new  garage  on  Howard  street  is  a 
more  advanced  type,  the  frame  consisting 
of  steel  girders  and  columns,  to  be  cov- 
ered with  concrete.  Wire  lath  is  em- 
ployed throughout,  and  other  elements  of 
modern  fireproofing  practice  are  incor- 
porated. In  the  majority  of  garages  a 
number  of  fire  extinguishers  are  either  dis- 
posed in  an  accessible  central  space,  or 
distributed  throughout  the  building.  In  ad- 
dition to  these  the  New  Albany  Auto  Gar- 
age Company  will  erect  around  the  walls 
numerous  shelves,  well  provided  with  pails 
of  sand.  But  the  dangers  of  fire  are  less 
in  these  well  equipped  garges  than  for- 
merly— stoves,  even  in  remote  places,  have 
disappeared,  and  all  modern  garages  are 
heated  by  pipes  from  furnace,  steam  or 
hot  water  boiler  in  the  cellar,  or  in  com- 
partments virtually  separated  from  that 
portion  of  the  building  where  gasoline  is 
habitually  handled. 

LIGHTING  AND  VENTILATION. 

There  is  little  to  be  said  on  the  subject 
of  lighting  and  ventilation.  Of  course,  all 
garages  have  portable  electric  lights,  but 
rely  as  far  as  possible  on  a  multitude  of 
windows.  On  second  floors  skylights  are 
extensively    used,    both    for    lighting    and 
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ventilating  purposes.  In  one  garage  in  Al- 
bany a  ventilating  shaft  of  large  diameter, 
just  off  the  centre  of  the  building,  extends 
from  the  ceiling  of  the  automobile  room  to 
the  roof,  where  it  is  closed  by  skylights 
controlled  by  cords,  thus  affording  both 
light  and  rapid  ventilation  for  the  first  floor, 
where  gases  are  likely  to  accumulate. 

NOVEL   HOISTING  APPUANCES. 

There  are  few  elevators  in  operation, 
though  several  garages  expect  to  install 
them  in  the  near  future.  The  only  one 
which  I  observed  was  constructed  as  fol- 
lows: Two  large  drums  connected  by  a 
shaft  were  mounted  high  above  the  open- 
ing of  the  second  floor.  The  drums  are 
revolved  by  means  of  a  very  large  belt 
pulley,  acting  upon  one  of  them  through 
the  medium  of  four  gears,  the  motion  being 
twice  reduced.  The  belt  pulley  is  operated 
by  a  hand  actuated  cable,  and  is  main- 
tained at  rest  in  any  position  by  a  brake 
which  is  clamped  against  it  by  a  large  screw 
terminating  in  a  sprocket.  A  link  chain  ex- 
tending to  the  lower  floor,  by  revolving  the 
sprocket,  applies  the  brake.  One  end  of 
the  rope  wound  upon  the  drum  passes  with- 
in its  periphery,  and  is  there  secured,  while 
its  other  end  is  attached  to  one  corner  of 
tlie  elevator.  Another  rope,  similarly  fas- 
tened within  the  drum  and  wound  thereon, 
extends  over  a  pulley  to  the  second  cor- 
ner of  the  elevator.  Upon  the  second 
drum  is  wound  a  cable,  one  end  of  which  is 
secured  to  the  third  comer,  while  the  other 
is  attached  to  a  frame  containing  weight 
bars  and  running  in  a  guide.  The  second 
rope  upon  this  drum  is,  of  course,  a  dupli- 
cate of  the  second  on  the  first  drum. 

PITS. 

The  pits  in  the  new  garage  on  Central 
avenue  (of  which  there  will  be  three)  will 
be  constructed  of  concrete.  But  one  of  the 
best  pits  I  have  seen  is  at  Robinson's.  It 
is  simply  an  opening  in  the  floor,  with 
broad  flat  stairs  descending  very  gradually 
to  the  cellar.  Either  side  of  the  opening  is 
protected  by  stringers  about  6  inches  in 
height,  and  joined  to  these  stringers  and 
extending  along  the  floor  in  the  direction 
whence  the  car  approaches  are  two  other 
stringers,  meeting  in  a  point.  This  effectu- 
ally obviates  the  danger  of  an  approaching 
car,  by  any  slight  deviation  of  its  wheels, 
dropping  into  the  pit.  The  flooring  on 
either  side  of  the  opening  is  strengthened 
with  broad  iron  plates  to  sustain  the  weight 
on  the  wheels. 

CONVENIENCES  FOR  PATRONS. 

Few  of  the  garages  make  much  provision 
for  customers  or  chauffeurs.  However,  in 
one  large  building,  in  addition  to  wash 
rooms  furnished  on  both  the  first  and 
second  floors,  a  large  room  is  also  provided 
containing  lockers  of  about  four  times  the 
ordinary  capacity,  thereby  providing  a  place 
where  many  of  the  valuable  accessories, 
robes  and  the  like,  ordinarily  kept  in  an 
automobile,  may  be  safely  stored  and 
locked. 

No  portable  cranes  were  observed  in 
actual   use.    However,   one   of   two   kinds 


will  be  used  in  one  of  the  new  buildings. 
A  steel  girder,  supported  on  columns,  ex- 
tending across  the  building  and  affording 
a  track  for  a  traveling  hoist  will  probably 
be  adopted;  the  alternative  is  a  device 
which  is  both  interesting  and  novel.  The 
crane  will  be  attached  to  a  horizontal 
frame  carried  at  a  considerable  height  by 
two  side  pillars  supported  on  wheels  at  a 
distance  from  one  another  greater  than  the 
width  of  a  gasoline  car.  This  huge 
mechanism  has  the  advantage  of  a  girder 
crane,  in  that  it  can  be  moved  over  a  car 
in  any  part  of  the  shop,  and  can  dispose  of 
its  body  or  engine  in  any  available  space. 

The  rates  for  storage  vary  with  the  size 
of  the  vehicle,  from  ten  to  twelve  and  fif- 
teen doll^s  a  month. 

COMMERCIAL  VEHICLE   METHOD^. 

Proceeding  now  to  methods  of  keeping 
commercial  cars,  they  are  usually  compara- 
tively chaotic.  If  a  truck  has  occasion  to 
stand  a  half  hour  the  driver  is  supposed  to 
devote  this  time  to  care  and  repair,  but  it  is 
not  obvious  that  the  best  results  are  ob- 
tainable in  this  way.  Trucks  certainly  do 
not  receive  the  best  of  care,  and  probably 
this  accounts  for  their  high  expense;  for 
instance,  I  know  of  one  make  which  made 
an  excellent  record  in  the  Glidden  tour, 
and  the  prototype  of  which  here  does  the 
work  of  three  teams,  yet  its  owner  informs 
me  that  he  has  been  unable  to  discover  any 
saving  effected  by  its  substitution  for 
horses,  and  this,  too,  in  its  first  year  of 
service,  when  the  repair  account  should  be 
small.  In  fact,  none  of  those  in  charge  of 
shipping  departments  are  prepared  to  claim 
for  them  any  economic  superiority  over 
horse  drawn  vehicles.  An  added  reason 
for  their  present  low  financial  efficiency  is 
that  the  operator  is  frequently  chosen  on 
account  of  other  than  mechanical  qualifica- 
tions; for  example,  the  man  must  be  a 
"good  shipper,"  understand  the  methods  of 
freight  houses,  bills  of  lading,  obtaining 
cars  with  dispatch,  etc.,  hence  mechanical 
skill  and  care  are  often  sacrificed,  and  the 
repair  bills  thereby  increased. 


The  method  adopted  by  one  of  the  larg- 
est and  most  successful  business  bouses  in 
Albany  is  worthy  of  consideratioii  as  an 
example  of  the  care  now  received  by  com- 
mercial vehicles.  Each  machine  has  its 
own  driver.  The  gasoline  is  stored  in  a 
building  separate  from  the  bam,  to  elimi- 
nate danger  from  fire.  The  driver  is  re- 
sponsible for  the  care  of  his  machine  and 
for  keeping  it  thoroughly  clean.  He  is 
required  to  arrive  at  the  barn  at  7  in 
the  morning  and  be  prepared  to  take  a  bad 
of  goods  at  8.  This  provides  an  hoar 
at  the  best  period  of  the  day  to  keep  the 
machine  in  order.  If  the  car  is  dirty  at 
the  end  of  the  day,  it  is  to  be  cleaned  tbt 
night,  irrespective  of  the  time  that  itn- 
turns  to  the  bam.  But,  to  compensate  for 
these  extra  hours,  the  driver  is  allo?red  a 
half  holiday  on  Saturday,  and  is  not  caDed 
upon  to  receive  a  load  of  goods  before  i 
o'clock  on  Monday.  Thus  the  man  is  not 
overworked,  but  is  required  and  given  the 
necessary  time  to  keep  the  machine  in  rea- 
sonably clean  condition  and  good  repair. 


Buffalo  Qaras:es. 

MOTOR  VEHICLE  COMPANY'S  GARAGE, 

The  garage  of  the  Buffalo  Motor  Vehicle 
Company,  conducted  by  Messrs.  McNaugh- 
tan  &  Du  Broy,  at  1133  Main  street,  is 
now  in  the  hands  of  workmen,  who  are 
carrying  out  the  plans  of  the  company  for 
alterations,  which  when  completed  will,  it  n 
claimed,  place  this  garage  among  the  best  of 
its  class. 

The  building  now  occupied  by  McNaugh- 
tan  &  Du  Broy,  part  of  which  is  used  for 
garage  purposes,  is  a  modern  brick,  four 
stories  in  front  and  three  stones  in  the 
rear,  56x200  feet  in  dimensions,  standing  on 
a  lot  330  feet  in  depth.  It  is  planned  to 
build  on  the  vacant  space  in  the  rear,  leav- 
ing a  space  of  30  feet  between  the  two 
structures,  which  will  give  a  driveway 
through  the  garage  from  Main  street  to 
Best  street.  The  new  building  will  be  three 
stories  in  height  and  52x100  feet  in  dimen- 
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ions.  The  lower  floor  of  the  new  building 
vill  be  equipped  for  the  care  of  gasoline 
ind  steam  cars,  and  the  repair  and  machine 
hops  will  be  located  on  the  upper  floors. 
The  main  floor  of  the  front  building  will  be 
he  display  and  stock  room,  over  which  will 
)e  the  paint  shop  and  woodworking  and 
rimming  departments.  An  incline  from  the 
rear  driveway  will  lead  into  the  basement, 
Ahich  will  be  equipped  as  an  electric  garage. 
Two  35  horse  power  Westinghouse  gas  en- 
fines  will  be  installed,  and  two  55  kilowatt 
generators.  The  facilities  for  charging  and 
washing  cars  will  include  the  latest  im- 
provements, with  pits  for  underslung  bat- 
teries. 

THE  AUBURN    AVENUE    AUTOMOBILE    STATION, 

conducted  by  James  L.  White,  419  Auburn 
avenue,  is  among  the  more  recent  additions 
to  the  list  of  Buffalo's  garages.  This  plant 
is  now  being  remodeled  to  bring  it  up  to 
date.  The  garage  will  accommodate  about 
fifty  vehicles,  and  maintains  repair  shop  and 
livery.  The  building  is  of  frame  construc- 
tion, two  stories  in  height,  115x31  feet  in- 
side, with  two  entrances,  affording  a  drive- 
way through  from  front  to  rear.  The 
charge  for  storing  cars  and  caretaking  is 
from  $8  to  $25  a  month,  including  deliv- 
^^y-  Repair  labor  is  charged  for  at  the 
rate  of  50  cents  an  hour.  The  charge  for 
Hvery  service  varies  with  the  number  of 
passengers,  the  usual  rate  being  $4  for  the 
tirst  hour  for  four  passengers,  and  $3  an 
^lour  thereafter. 

GEORGE    N.    PIERCE    GARAGE. 

The  garage  of  the  George  N.  Pierce 
Company  occupies  a  large  one  story  brick 
^>uilding  in  the  rear  of  the  company's  new 
showrooms  on  Main  street,  near  the  Teck 
Theatre.  The  garage  will  accommodate 
from  eighty  to  ninety  cars,  and  has  ex- 
ceptional facilities  for  doing  all  kinds  of 
work.  The  water  system  installed  in  this 
plant  to  facilitate  the  washing  of  automo- 
biles merits  special  notice.  Water  pipes  ex- 
pend entirely  around  the  inner  walls  of  the 
parage,  at   a   convenient   height   from    the 


floor,  with  faucets  for  hose  connections  at 
frequent  intervals.  The  floor  is  of  con- 
crete, sloping  toward  gutters  that  empty 
into  drains.  The  shops  are  completely 
equipped  with  the  best  devices,  and  a  large 
force  of  competent  workmen  is  kept  con- 
stantly employed.  The  garage  is  open  day 
and  night  No  arbitrary  scale  of  charges 
for  service  is  maintained,  the  charge  for 
storing  and  cleaning  cars  running  from 
$15  to  $25  a  month.  The  driveway  lead- 
ing into  the  garage  is  from  Edward  street, 
in  the  rear  of  the  display  rooms.  The 
front  entrance  is  through  the  company's 
showrooms,  which  open  into  an  interven- 
ing space  that  has  been  prettily  laid  out 
as  a  park  with  attractive  flower  beds.  This 
little  park  separates  the  garage  from  the 
main  building. 

WM.    HAMUN'S    private    GARAGE. 

One  of  the  finest  private  garages  in  the 
State  has  recently  been  erected  and  equipped 
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by  William  Hamlin,  of  Buffalo,  in  con- 
nection with  his  residence  at  No.  1058 
Delaware  avenue.  It  is  a  large  one  story 
brick  building,  with  a  capacity  for  eight 
cars,  and  was  equipped  with  every  modem 
facility  for  the  care  of  the  automobiles 
which  are  maintained  exclusively  for  Mr. 
Hamlin's  family  use.  A  10  horse  power 
Westinghouse  gas  engine  set  generates  a 
current  of  65  amperes  used  for  charging 
the  electric  cars  and  to  keep  up  the  elec- 
tric light  system,  and  a  storage  battery  of 
fifty-six  cells  is  maintained  for  emergency 
use  when  the  dynamo  is  not  in  operation. 
Hot  water  pipes  supply  heat;  the  building 
is  lighted  by  windows  in  the  from  and  rear, 
and  perfectly  ventilated.  Under  the  space 
occupied  by  each  car  is  a  dripping  pan 
opening  into  a  drain  in  the  concrete  floor, 
and  at  one  end  of  the  large  room  is  a  re- 
pair pit  The  entire  front  of  the  building 
may  be  opened  by  means  of  six  wide  dou- 
ble doors,  that  open  into  a  spacious  asphalt 
paved  enclosed  court,  in  which  there  is 
abundant  room  for  turning  cars. 

UTICA   street   automobile   STATION. 

This  garage  is  housed  in  a  new  two  story 
brick  building  of  fireproof  construction, 
lighted  on  all  sides  by  windows,  and  is 
equipped  with  complete  machine  shops,  in 
which,  besides  repair  work,  a  specialty  is 
made  of  rebuilding  cars  to  conform  to  the 
ideas  of  owners.  In  connection  with  the 
garage  a  motor  livery  is  conducted,  cars 
being  rented  out  witji  drivers  in  charge. 
The  charge  for  'this  service  is  usually  $4 
the  first  hour  and  $3.50  for  subsequent 
hours.  Two  devices  in  use  at  this  garage 
to  facilitate  handling  cars  merit  special 
notice.  Instead  of  repair  pits  W.  F.  Poison, 
the  proprietor,  has  introduced  a  system  for 
elevating  cars  from  the  floor  by  means  of 
a  crane  and  suitable  adjuncts,  and  suspend- 
ing them  in  a  position  that  will  be  conven- 
ient for  the  workman  and  facilitate  ac- 
cess  to   all    parts   of   the   mechanism.     A 
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novel  cleaning  device  has  been  in  use  at 
this  garage  for  some  time,  and  is  now  the 
subject  of  an  application  for  patent  by  Mr. 
Poison,  who  designed  it.  This  device  con- 
sists of  an  arrangement  for  spraying  a 
vapor  of  compressed  air  and  kerosene  un- 
der high  pressure  wherever  grease  is  to  be 
removed.  It  is  claimed  to  have  proved  very 
efficient  both  for  cleaning  machinery  and 
paint.  The  kerosene  is  fed  from  a  tank 
under  a  pressure  of  60  to  70  pounds,  and 
the  air  under  120  pounds  pressure.  The 
flow  of  both  may  be  readily  regulated,  and 
the  resulting  stream  of  vapor  is  directed 
upon  the  parts  to  be  cleaned  by  a  nozzle  at 
the  end  of  a  flexible  pipe. 

All  the  gasoline  used  at  this  garage  is 
stored  outside  the  building.  The  oil  is  kept 
in  tight  receptacles  on  the  upper  floor,  and 
is  piped  to  the  various  parts  of  the  plant 
where  it  is  needed. 

The  regular  charge  for  storage,  cleaning, 
etc.,  is  $18  a  month  for  each  car,  but  this 
figure  varies  according  to  the  car  and  the 
responsibility  assumed.  Ordinarily  this 
charge  includes  delivery  and  return  of  cars 
by  competent  drivers,  and  all  incidental  ex- 
penses except  cost  of  repairs  and  fuel. 

0.    K.    MACHINE   WORKS  GARAGE. 

The  O.  K.  Machine  Works  and  Gar- 
age at  No.  889  Main  street  has  a  plant 
for  the  care  of  gasoline  and  steam 
cars  only.  The  garage  affords  storage 
room  for  from  forty  to  fifty  vehicles,  and 
the  machine  shops  and  repair  rooms  in  con- 
nection comprise  the  necessary  facilities  for 
rebuilding  automobiles.  Among  the  new 
features  in  use  here  is  a  device  for  straight- 
ening axles,  for  which  an  application  for 
patent  is  now  pending. 

This  garage  has  adopted  the  plan  of 
guaranteeing  all  repair  work  at  a  price 
fixed  in  advance.  The  usual  charge  for 
storage,  cleaning,  etc.,  is  from  $10  to  $20  a 
month  for  small  cars,  and  $20  to  $30  a 
month  for  the  larger  cars.  The  charge  for 
labor  in  making  repairs  is  figured  on  a 
basis  of  50  cents  an  hour.  Overnight  board- 
ing for  tourists'  cars  $1,  and  washing  usu- 
ally $1.  A  reception  room  for  visitors  and 
patrons  of  the  garage  is  maintained,  and  a 
stock  of  automobile  supplies  of  all  kinds  is 
kept  on  hand  at  all  times. 


Syracuse  Garages. 

AMOS    PIERCE    GARAGE. 

The  Amos  Pierce  Automobile  Company 
has  been  making  extensive  alterations  in 
its  garage,  giving  it  more  and  better  ar- 
ranged room  on  the  ground  floor.  Cars 
can  now  enter  at  the  front,  go  clear  through 
without  obstruction  and  leave  by  the  rear 
door.  One  of  the  improvements  is  a  port- 
able buffing  machine,  designed  on  original 
lines.  There  are  plug  connections  along 
the  side  of  the  north  wall  and  a  small  motor 
with  plug  is  pushed  from  one  machine  to 
another.  The  motor  has  connected  to  it  a 
flexible  shaft  with  a  buffer  attached.  The 
cost  of  the  contrivance  was  only  about  $50 
and  the  labor  of  polishing  is  reduced  two- 
thirds. 


The  repair  pit  used  by  this  company  con- 
sists of  an  excavation  in  the  floor  with  a 
box  let  down  into  it,  in  which  men  stand. 
This  pit  is  three  by  four  and  one-half  feet 
in  dimensions,  and  is  equipped  with  a  port- 
able light  and  a  vise,  which  does  away  with 
the  necessity  of  getting  out  of  the  pit  until 
the  job  is  completed.  When  not  in  use 
the  pit  is  covered,  leaving  a  smooth  floor. 

The  repair  department  is  equipped  with 
lathes,  drill  presses,  a  shaper,  emery  wheel 
and  a  compressed  air  pump  for  pumping  up 
the  tires.  Connections  are  made  with  this 
air  pump  on  every  floor,  so  that  tires  can  be 
inflated  with  the  least  possible  trouble. 
The  company  bought  a  big  pump,  connected 
it  with  a  line  shaft  so  that  it  is  run  along 
with   the   other  machinery,   storing  the  air 


pany's  garage  are  as  follows:  Storage 
including  washing,  polishing,  etc.,  $15  to  $23 
a  month,  according  to  the  size  of  the  car, 
washing  and  polishing,  $1 ;  gasoline  20 
cents  per  gallon;  oil,  60  cents  per  galkm. 
labor,  60  cents  an  hour;  dead  storage.  S5 
a  month;  charging  batteries.  10  cents  a 
kilowatt  hour.  The  place  is  equippe-J 
throughout  with  hand  fite  extinguishers 
and  sand  pails. 

CRONIN    GARAGE. 

The  garage  of  the  Cronin  Automobile 
Company,  at  565  South  Clinton  street.  i« 
owned  by  John  W.  Cronin,  a  promineu' 
livery  man  in  Syracuse,  who  two  year: 
ago  started  in  the  automobile  business  in  i 
small  way.  He  now  runs  both  the  hor>c 
livery   and   the  automobile   garage   side  b> 


Cronin's   Substitute  for  a   Pit. 


into  a  tank  with  a  capacity  of  150  pound 
pressure. 

The  gasoline  is  kept  outside  of  the  build- 
ing in  a  large  tank,  which  is  filled  from  the 
tank  wagon  of  the  Standard  Oil  Company, 
and  from  which  it  is  drawn  by  a  Bowser 
pump  inside  the  garage. 

The  system  of  checking  the  machines  for 
rental  is  especially  effective.  When  the  car 
leaves  the  building  the  driver  takes  a  card 
provided  for  that  purpose,  writes  in  the 
name  of  the  renter,  kind  of  machine  and 
any  other  information  that  he  may  desire. 
This  card  he  inserts  in  a  time  clock  made 
by  the  International  Time  Recording  Com- 
pany of  Rochester,  which  is  stamped  with 
the  correct  time  of  day.  Upon  his  return 
the  card  is  again  inserted  and  stamped. 
This  causes  an  indisputable  record  of  the 
time  the  car  was  out.  From  this  card,  if 
the  customer  is  known  and  has  an  account, 
a  charge  is  made  on  the  books;  if  the  cus- 
tomer has  no  account  the  bill  is  rendered 
and  paid  on  the  spot. 

The    rates    at    the    .Amos    Pierce    Corn- 


side.  The  garage  is  100x200  feet,  built  uf 
wood  and  located  north  of  the  brick  buiM- 
ing  where  horses  and  carriages  arc  kcpi 
In  case  of  fire  in  the  garage,  the  brick  buiki- 
ing  would  not  be  injured,  as  the  window^ 
of  the  latter  are  equipped  with  tin  covcre.1 
contrivances  which  would  be  pulled  shut 
This  prevents  the  flames  getting  in  at  the 
windows.  In  the  garage  itself  are  kept  fire 
extinguishers  and  pails  of  sand.  One  •  t 
the  novel  characteristics  of  this  garage  i> 
the  fact  that  the  whole  floor  slants  slightl\. 
so  that  the  car  can  be  washed  in  any  pan 
of  the  building  and  the  water  will  run  off. 
the  floor  being  of  cement.  Up  to  this  lime 
there  has  been  no  repair  shop  in  connectuT. 
with  the  establishment,  but  one  is  now  be- 
ing equipped  and  the  company  will  hert 
after  be  in  shape  to  do  all  kinds  of  repair- 
ing. 

A    novel    contrivance    is   being   made  ti* 
take  the  place  of  the  repair  pit,  which  M- 
Cronin  believes  is  not  healthy  for  men  t 
work  in  after  it  has  become  saturated  witi 
oil  and  gasoline.     Instead  of  the  pit,  a  pl^' 
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form  is  built  4  feet  high,  large  enough 
to  permit  the  largest  car  to  be  run  upon  it. 
This  platform  has  no  centre  and  is  on 
wheels,  so  that  it  can  be  moved  to  any  part 
of  the  floor.  Mr.  Cronin  expects  to  put  in 
a  portable  buffing  machine.  In  connection 
with  his  livery  business  he  operates  a  paint- 
ing, trimming  and  upholstery  department, 
which  is  pressed  into  service  by  the  automo- 
bile department  when  needed.  Gasoline  is 
stored  in  a  180  gallon  tank  outside  in  the 
ground,  and  is  pumped  in  by  a  Bowser 
pump.  The  oil  is  kept  inside  in  steel  tanks. 
The  system  of  checking  machines  here 
consists  of  writing  on  a  card  the  date,  name 
of  the  one  who  runs  it,  the  number  of  the 
car,  style,  the  time  out,  and  amount  to  be 
collected.  The  charge  for  storing,  polishing, 
washing  and  oiling  a  touring  car  with  106 
inch  wheel  base  is  $25  a  month.  For  run- 
abouts the  charge  is  $10  to  $15  a  month. 
The  price  for  storing  dead  runabouts,  $5; 
dead  touring  cars,  $10  a  month,  depending 
on  the  size.  The  garage  is  heated  by  steam 
pipes  around  the  wall  and  lighted  by  elec- 
tricity. Almost  the  entire  front  is  glass, 
giving  plenty  of  light  in  the  day  time. 

SYRACUSE    M.    C.    C.    GARAGE. 

The  Syracuse  Motor  Car  Company  has 
just  moved  into  a  four  story  building  at 
Xos.  511-513  South  Clinton  street.  Upon 
the  first  floor  are  the  offices ;  on  the  second, 
the  showrooms;  on  the  third  is  the  re- 
pair shop,  and  on  the  fourth  the  paint  shop. 
The  basement  is  used  for  storage.  There 
is  a  front  and  a  rear  entrance  on  the  ground 
floor  with  a  cement  washstand.  The 
building  is  equipped  with  a  large  elevator. 
The  repair  shop  has  a  pit  similar  to  that 
of  the  Amos  Pierce  Company,  and  is  equip- 
ped with  lathes,  drills,  planers  and  other 
machines  run  by  an  electric  motor.  The 
charges  are  the  same  as  in  the  other  gar- 
ages. Fire  extinguishers  and  sand  pails 
are  used.  A  separate  room  has  been  fitted 
off  for  a  waiting  room  for  ladies. 

MUNICIPAL  GARAGE. 

The  municipal  garage,  where  the  auto- 
mobile police  patrol  and  runabout  are 
stored,  was  formerly  a  horse  barn,  but  has 
been  fitted  up  with  a  cement  floor,  which 
slants  to  the  centre  from  all  sides.  Up- 
stairs is  a  charging  plant  with  a  10  horse 
power  motor  generator.  There  is  also  a 
repair  shop  on  the  second  floor. 


Washing:ton  Garages. 

While  the  streets  of  Washington  are  ad- 
mirably suited  to  the  use  of  the  automobile, 
and  there  are  hundreds  of  cars  in  daily  use 
to  prove  this  fact,  a  canvass  of  the  garages 
proved  disappointing.  They  are  all  doing 
business,  and.  generally,  a  good  business, 
but  not  with  the  keen  incentive  of  compe- 
tition seen  in  the  Northern  cities.  The  ma- 
jority content  themselves  with  following 
fixed  methods,  without  much  endeavor 
toward  improvement  in  labor  saving  devices 
and  machinery.  Undoubtedly  this  is  partially 
due  to  the  fluctuations  in  the  business  in 
that  city.     In  the  winter  time,  when  Con- 


gress is  in  session,  all  is  hurry  and  bustle; 
in  the  summer,  when  Congress  adjourns, 
everything  adjourns  with  it.  People  dis- 
appear, houses  close,  streets  are  deserted, 
and,  of  course,  the  automobile  trade  is  af- 
fected accordingly. 

Garages  in  Washington  are  institutions 
of  evolution,  with  few  exceptions.  When 
it  became  apparent  that  repair  shops  and 
storage  rooms  would  be  needed  for  auto- 
mobiles, buildings  were  selected  best  suit- 
ed for  the  purpose  and  located  most  con- 
venient to  the  trade.  Bicycle  stores,  wagon 
shops,  stables  and  stores  were  utilized,  and 
the  business  has  grown  upon  and  around 
these  places  as  a  rule.  Since  then  a  few 
buildings  have  been  specially  put  up  for 
garages.  One  of  them  is  a  splendid  build- 
ing on  Fourteenth  street,  occupied  by  the 
National  Automobile  Company.  This  place 
is  well  planned  and  fitted,  but  deserves  no 
special  comment,  except,  possibly,  as  to 
the  admirable  manner  in  which  it  is  con- 
ducted. It  is  a  two  story  brick  structure, 
with  double  doors  at  each  end  and  large 
windows  wherever  possible.  Repair  and 
stock  rooms  are  on  the  second  floor.  The 
business  has  really  outgrown  the  building. 

The  Pope  Manufacturing  Company  have 
a  well  regulated  salesroom  and  garage  un- 
der the  management  of  C.  R.  Hough,  but 
more  space  would  be  very  desirable  here. 
With  the  shop  in  the  basement  and  the 
salesroom  on  the  first  floor,  the  management 
finds  itself  crowded,  and  must  have  relief 
soon.  Undoubtedly  this  company  has  the 
best  salesroom  display  in  the  city. 

As  an  illustration  of  the  rapid  growth 
of  the  garage  business  in  the  national 
capital,  and  also  to  show  some  rather  good 
features,   the   writer   will   describe   the   "U 
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Street  Garage."  The  first  part  of  this  build- 
ing was  erected  in  1903.  It  was  100x40 
feet,  one  story  brick.  It  was  so  far  away 
from  the  other  garages  and  th.;  business 
centre  of  the  city  that  it  was  freely  predict- 
ed the  young  man  interested  would  "starve 
to  death";  but  he  did  not.  The  business 
prospered  and  grew  beyond  his  accommoda- 
tions, so  that  in  the  latter  part  of  the  year 
1904  he  was  compelled  to  build  an  addi- 
tion of  100x40  feet.  Last  winter  it  be- 
came evident  that  this  was  not  enough 
to  accommodate  his  constantly  increasing 
business,  and  another  addition  was  planned 
and  has  recently  been  finished,  this  time 
110x60  feet.  The  enclosed  sketch  shows 
the  general  plan. 

A  garage  operated  by  an  express  com- 
pany presented  the  most  orderly  and  busi- 
nesslike appearance  of  any  I  was  permitted 
to  inspect.  Here  one  man  directs  the  move- 
ment of  every  machine  as  it  arrives  in  the 
garage;  there  is  no  confusion,  no  ques- 
tions— everyone  knows  what  to  do  and  how 
to  do  it.  Charging  is  attended  to  by  an 
expert,  readings  are  taken  hourly^  a  care- 
ful record  of  each  truck  is  kept.  At  no 
very  remote  date  this  company  will  have 
some  valuable  data  on  hand.  The  agent 
was  perfectly  frank  with  me,  gave  all  the 
data  he  had,  but  the  question  of  cost  of 
operation  is  still  unsettled.  Depreciation 
and  repairs  are  not  yet  known,  and  he  does 
not  care  to  be  responsible  for  a  statement 
until  he  is  sure  it  will  not  create  any  false 
hopes.  He  knows  the  cost  of  electricity, 
for  he  buys  it.  He  does  not  know  what 
the  repair  bills,  tire  bills  and  depreciation 
will  be,  as  these  cannot  be  determined  in  a 
year's  experience.  However,  he  is  so  well 
satisfied  with  his  experience  so  far  that  he 
contemplates  adding  more  trucks  and  dis- 
pensing with  horses  entirely.  He  uses  the 
direct  current,  and  has  no  mechanical  ap- 
pliances out  of  the  ordinary. 

A  small  garage  operated  by  a  depart- 
ment store,  which  has  its  own  power  plant, 
gave  me  some  quite  startling  data.  This 
firm  has  two  trucks,  a  i  and  a  2  ton.    Read- 
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ings  during  charging  are  taken  hourly,  and 
cost  of  daily  runs  is  computed  from  these. 
The  daily  cost  of  current  for  the  i  ton  truck 
varies  from  ii  to  27  cents;  for  the  2  ton 
from  31  to  35  cents  a  day.  They  claim  it 
costs  them  2%  cents  per  kilowatt-hour  for 
the  current. 

GENERAL   INFORMATION. 

A  careful  canvass  of  all  of  the  more  im- 
portant garages  in  Washington  shows  that 
the  prevailing  prices  are  about  the  same, 
and  average  as  follows :  Gasoline.  20  cents 
per  gallon;  labor,  50  cents  per  hour;  lubri- 
cating oil,  $1  per  gallon;  electric  charging, 
10  cents  per  kilowatt-hour;  storage,  dead, 
for  runabouts,  $5  per  month ;  for  large  cars, 
$7.50;  storage,  live,  for  runabouts,  $12; 
for  large  cars,  $20;  limousines,  $30  to  $35. 
A  flat  rate  for  electric  runabouts  of  $30 
to  $35  per  month  is  offered  for  complete 
accommodation,  which  includes  charging, 
cleaning  and  minor  repairs,  as  well  as  one 
delivery  a  day. 

Washing  machines  by  overhead  trolley 
is  the  general  practice.  One  garage  man 
refused  to  tell  me  how  he  cleaned  his  ma- 
chines. An  inspection  disclosed  that  his 
cleaners  used  the  hose  and  the  usual  meth- 
od of  wiping.  A  clever  chauffeur  in  a 
private  garage  told  me  he  never  used  water 
on  his  machines  unless  they  were  muddy, 
but  that  he  wiped  them  with  a  mixture  of 
gasoline  and  sweet  oil  (four  parts  of  for- 
mer to  one  of  latter).  He  assured  me 
that  the  sweet  oil  prevented  gasoline  from 
injuring  the  finish.  His  limousine  looked 
well,  but  the  finish  seemed  a  little  dull  to 
me. 

Few  repair  pits  are  used.  The  machines 
are  generally  jacked  up  and  the  repairmen 
crawl  under  them  to  do  their  work.  The 
best  arrangement  I  saw  was  in  a  garage 


View  in  Goby's  Garage. 


where  the  repair  shop  was  on  the  second 
floor.  A  wire  cage  was  suspended  from 
the  floor,  making  an  ideal  repair  pit. 

One  garage  man  with  limited  accommo- 
dations uses  casters  for  moving  his  ma- 
chines, and  says  he  could  not  get  along 
without  them.  No  especial  hoisting  ar- 
rangements were  noticed,  the  block  and 
tackle  being  generally  used.  Gasoline  is 
universally  stored  underg^round  outside. 

The  machine  shops  attached  to  the  gar- 
ages are  mostly  very  elementary;  a  drill,  a 
lathe,  a  forge  and  an  emery  wheel  gener- 
ally complete  the  list  of  tools  and  appli- 
ances. Lighting  is  generally  by  electricity, 
heating  by  steam;  fire  protection  by  hand 
extinguishers,  generally  of  the  underwrit- 
ers' type. 


Lockers  are  generally  provided  for  own- 
ers and  chauffeurs.  In  some  cases  an  at- 
tempt is  made  to  charge  for  them,  althoagh 
generally  the  garage  keepers  are  glad  to 
have  them  used  to  prevent  loss  of  private 
property.  An  air  compressor  for  tires  is 
generally  used.  Floors  are  kept  clean  by 
sawdust  and  sweeping.  One  garage  man, 
whose  floors  looked  unusually  clean,  al- 
ways puts  a  drip  pan  under  a  machine  as 
soon  as  it  arrives.  An  all  night  service  is 
kept  up  at  nearly  all  of  the  garages.  Emer- 
gency service  can  be  had  at  any  time  of 
the  day  or  night. 

The  insurance  rates  I  could  not  Icam 
much  about  One  insurance  agent  informed 
me  that  his  companies  would  not  take  & 
risk  on  a  garage.  I  found  the  stock  in  one 
garage  insured  for  $25,000,  but  the 
did  not  know  what  rate  was  paid,  as . 
policies  were  written  at  the  home 
Another  garage  man  told  me  he  would-^ 
give  a  cent  to  be  insured,  as  he  consid 
his  business  perfectly  safe  from  fire. 

The  garages  make  no  special  effort  ^ 
secure  commercial  vehicles,  and,  with 
exception  of  the  Willard  Auto  Comi>afl(|^l 
where  the  trucks  of  an  express  company 
are  kept,  there  are  none  in  them.  One  gar- 
age man  said  he  would  pay  more  attentioo 
to  the  truck  business  if  he  could  find  m 
truck  that  was  any  good.  Another,  who 
has  sold  a  few  light  delivery  wagons,  said 
the  business  was  greatly  injured  becanse 
the  owners  employed  such  cheap  fae^  ^ 
operate  the  machines. 

Nearly  all  garage  men  showed  apallQi, 
when  asked  if  they  did  not  think  the  futux« 
success  of  the  automobile  industry  rested 
on  the  success  of  the  commercial  vchicJe^ 
They  seem  to  be  content  to  let  **wcii 
enough"  alone,  and  not  bother  about  the 
future.  Let  them  beware,  a  flying  machine 
has  beerrinvented. 


Coey's    Garage,    Portable   Buffing   Machine. 


A  commercial  vehicle  contest  is  to  be 
held  in  France  June  7  to  13,  in  connection 
with  the  Tourcoing  exhibition. 
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Chicago  Garages. 

coey's  garage. 
ioey's  garage,  located  at  1710-1718  Indiana 
lue,  has  a  floor  surface  of  18,000  square 
,  and  storage  capacity  for  100  cars.  It 
ne  story  high  and  built  entirely  of  brick 
concrete,  thus  making  the  building  fire- 
)f.  The  entire  front  of  the  building 
f  plate  glass,  and  there  are  nine  5x14 
skylights,  making  this  one  of  the  best 
ted  garages  in  Chicago. 
he  cement  floor  is  simply  an  immense 
h  rack.  Each  car  is  washed  in  its  own 
:e,  the  floor  being  built  with  a  slight 
e  so  that  the  water  may  run  oflF.  The 
of  the  individual  stands  is  i6x20'  feet. 
h  space  being  an  individual  wash  rack 
>  away  with  pushing  cars  on  and  off 
wash  rack,  and  avoids  all  danger  of  in- 
'  to  lamps,  etc. 

he  garage  is  provided  with  ten  iron  wire 
ts,  fitted  with  lock  and  key,  for  the 
ate  use  of  customers.  Each  cage  and 
:e  has  an  electric  drop  light,  and  is  pro- 
id  with  a  15x20x72  inch  steel  locker  for 
storage  of  clothes,  etc 


Goby's  Garage,  Showing  Individual  Stalls. 


Goby's  Garage  Floor  Plan. 

he  garage  has  its  own  heating  plant 
ible  coil  radiators  are  set  around  the 
ding  at  a  fixed  distance  apart,  so  as  to 


insure  an  even  temperature.  The  tempera- 
ture is  kept  at  70  degrees  in  the  winter 
time,  so  as  not  to  injure  the  paint  on  cars 
stored.  There  is  an  indoor  track  for  trying 
out  cars  on  rainy  days,  where  one  can  run 
his  car  at  a  speed  of  15  miles  per  hour. 
All  cars  must  enter  at  the  right  and  leave 
by  the  left  entrance. 

The  schedule  of  rates  maintained  at  this 
establishment  is  as  follows:  Live  storage, 
$25  to  $30  per  month,  depending .  on  the 
type  cf  cir.  including  washing  and  polish- 


Rambler  Garage,  Showing  Repair  Shop. 


ing  once  each  day;  private  cages,  $2.50 
per  month  extra.  Dead  storage,  $5  to  $7 
per  month,  depending  on  the  type  of  car. 
Transient  storage,  $1.50  per  da}  including 
washing  and  polishing.  Each  car  is  in- 
spected each  morning,  to  make  sure  that  it 
is  absolutely  clean.  All  upholstering  is 
cleaned  each  day.  A  one-half  horse  power, 
no  volt  portable  buffing  machine  is  used 
in  cleaning  cars.  The  rates  charged  for 
gasoline  are  18  cents  a  gallon  to  regular 
customers  and  20  cents  a  gallon  to  trans- 
ients. Gear  case  oil  is  50  cents  a  gallon, 
cylinder  oil  60  to  75  cents  a  gallon. 

Customers  are  provided  with  coupon 
books  for  gasoline.  Each  coupon  is  good 
for  I  gallon  of  gasoline.  On  receipt  of  gas- 
oline the  chauffeur  presents  his  book  and 
coupons  are  taken  up  according  to  the 
amount  of  gasoline  purchased.  The  cou- 
pons are  numbered  on  the  back  and  are 
billed  to  customers  holding  that  number, 
thus  keeping  an  accurate  account  of  all 
gasoline  purchased.  The  same  system  is 
used  in  the  sale  of  lubricating  oils.  No  oil 
or  gasoline  is  put  into  the  cars  except  in 
the  presence  of  the  customer  or  chauffeur. 

The  garage  employs  ten  men,  four  on 
the  day  shift  and  six  on  the  night.  They 
have  different  men  for  each  class  of  work, 
such  as  cleaning,  polishing  lamps,  clean- 
ing inside  of  car,  brass  polishing,  etc.  The 
building  is  equipped  with  galvanized  iron 
cans  for  the  dirt>'  waste,  etc. 

the  rambler  garage. 

The  Rambler  Garage,  located  at  1820 
Sheridan  road,  Chicago,  consists  of  a 
building  60x130  feet,  three  stories  high,  of 
brick  and  concrete  construction,  and  has  a 
capacity  for  storing  about  200  cars.  The 
garage  is  equipped  with  a  25  horse  power 
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Fairbank-Morse  gasoline  engine  direct  con- 
nected to  a  15  kilowatt,  125  volt  dynamo 
furnishing  current  for  driving  the  machine 
tools  in  the  repair  shop,  lighting,  and  charg- 
ing storage  batteries,  as  well  as  for  oper- 
ating an  electric  elevator  of  2  tons  capac- 
ity. At  night  time  the  current  for  operat- 
ing the  machine  shop  and  elevator  is  fur- 
nished by  a  90  volt  storage  battery. 

The  engines  of  cars  are  cleaned  by  means 
of  compressed  air  under  a  pressure  of  200 
pounds  per  square  inch.  Gasoline  is  stored 
in  an  underground  tank  of  584  gallons  ca- 
pacity, to  the  rear  of  the  garage,  and  is 
pumped  into  the  building  by  means  of  a 
Bowser  outfit.  Bowser  lubricating  oil  cab- 
inets are  also  provided. 

The  machine  shop  is  equipped  with  lathes, 
drill  presses,  emery  and  buffing  wheels, 
forge  and  shaper.  In  this  department  are 
employed  twelve  repair  men  during  the  day 
and  seven  on  night  shifts.  In  connection 
with  the  garage  an  unusually  large  stock 
room  is  maintained,  which  is  said  to  con- 
tain at  all  times  all  the  parts  necessary  for 
building  seven  complete  Rambler  cars. 

All  cars  are  checked  on  entering  and  leav- 
ing the  garage,  by  means  of  cards.  The 
rates  for  live  storage  are  from  $25  to  $30 
per  month,  including  washing  and  polish- 
ing once  daily,  while  the  rates  for  dead 
storage  are  from  $5  to  $7.  The  charge  for 
a  single  washing  and  polishing  is  from  $1 
to  $1.50,  depending  upon  the  condition  of 
the  car.  Three  grades  of  lubricating  oil  are 
kept  in  stock,  and  sold  at  60  cents,  75  cents 
and  $1  per  gallon  respectively.  Gasoline  of 
76"  test  is  sold  at  18  cents  per  gallon.  The 
charge  for  repair  work  is  at  the  rate  of  60 
cents  per  hour.  Storage  batteries  are  re- 
charged at  from  75  cents  to  $1,  depending 
upon  the  length  of  the  charge. 

For  fire  protection,  each  post  or  support 
in  the  building  is  provided  with  a  Manville 
fire  extinguisher,  and  on  each  floor  there 
are  also  three  Babcock  chemical  extin- 
guishers. The  garage  is  heated  by  steam 
from  its  own  plant,  the  radiators  being  ar- 
ranged overhead. 

The  building  contains  a  salesroom  and  re- 
ception room  for  the  convenience  of  cus- 
tomers, and  every  regular  customer  has  the 
rse  of  a  private  locker  with  key,  for  stor- 
ing clothing,  etc.  The  shop  is  provided 
with  a  pressure  tank  containing  air  under 
a  pressure  of  200  pounds  per  square  inch. 
The  compressed  air   is  used   for   inflating 


Special  Repair  Stand  of  Rambler  Garage. 

tires  and  for  cleaning.  There  are  iron  cans 
into  which  the  dirty  cotton  waste  is  thrown, 
and  these  cans  are  emptied  out  every  day 
to  prevent  danger  of  fire  from  spontaneous 
ignition.  The  garage  at  present  has  a  force 
of  thirty-five  men,  including  ofiice  em- 
ployees.    The  adjoining  vacant  lot,  with  a 


frontage  of  50  feet,  has  been  purchased, 
with  the  object  of  enlarging  the  present 
quarters. 

Among  the  special  equipment  of  this  gar- 
age is  a  repair  stand  built  to  take  the  place 
of  a  pit.  The  car  is  run  up  on  the  stand 
against  the  stops,  which  enables  the  machin- 
ist to  get  at  any  portion  of  the  mechanism 
beneath  the  car.  This  repair  stand  is  lo- 
cated on  the  second  floor  of  the  building, 
and  does  away  with  the  necessity  of  hav- 
ing a  pit.  The  stand  is  3  feet  high  by  5  feet 
wide  by  10  feet  long,  and  is  built  of  planks 
2j/^xio  inches. 


every  floor  there  are  an  air  pipe  for  vy^ 
flating  tires  and  a  compressed  air  coni«c* 
tion  for  cleaning  cars. 

There  is  a  supply  room,  where  extra 
parts  are  kept,  and  also  a  package  rooQ 
For  the  convenience  of  chauffeurs  there 
are  reading,  card  and  bath  rooms  well  i'lt- 
nished.  There  are  separate  apartments  fot 
the  owners.  A  time  clock  is  used  to  checi 
the  arrival  and  departure  of  the  cars.  Th^ 
capacity  of  this  garage  is  sixty-five  car< 


A  Philadelphia  Garage. 

The  Bellevue-Stratford  Public  Garage  is 
one  of  the  best  in  Philadelphia.  It  is  lo- 
cated on  Locust  street,  just  west  of  Broad 


Bridgeport  Garages. 

This  city,  on  the  line  taken  by  autoir.c 
bilists  in  traveling  from  New  York  t«j 
Boston,  necessarily  has  a  great  demand  ioi 
transient  garage  accommodations.  Fron 
New    York   to    Bridgeport   is    usually  ib^ 


Rambler  Garage,  Gas  Engine-Electric    Plant. 


street,  having  a  rear  entrance  to  Walnut 
street. 

The  building  is  a  four  story  fireproof 
structure,  with  triple  floors,  the  upper  and 
lower  layers  of  which  are  hardwood,  with 
cement  between.  Iron  posts  are  used,  and 
the  window  casings  are  of  metal.  In  case 
of  fire  there  are  a  line  of  hose  and  a  num- 
ber of  extinguishers  on  every  floor.  Elec- 
tric lights  and  steam  heat  are  provided. 
This  garage  is  free  from  that  objectiona- 
ble odor  so  common  in  places  where  autos 
are  kept.  It  is  well  ventilated  and  clean. 
In  addition  to  the  machine  shop  on  the 
fourth  floor  there  is  a  work  bench  on  every 
floor  for  the  chauffeurs  who  repair  their 
own  cars. 

The  garage  is  equipped  with  a  10  foot  6 
inch  turntable,  four  pits,  a  portable  crane, 
a  charging  board,  a  washing  machine  and  a 
150  gallon  underground  gasoline  tank.     On 


first  stage  in  the  popular  trip  to  the  Hob 
and  it  is  the  custom  of  motorists  to  stq 
over  in  Bridgeport  for  any  repairs  or  inci 
dentals  they  may  require.  There  arc  son* 
eight  garages  in  the  city  devoted  to  publi 
and  commercial  work.  Three  of  these  an 
on  or  in  the  vicinity  of  Fairfield  avenue,  tb^ 
long  and  beautifully  shaded  thoroughfan 
between  Bridgeport  and  historic  FairficM 
over  which  all  motorists  pass  in  goin^ 
from  Bridgeport  to  New  York.  A  foonil 
garage  is  being  erected  on  the  avenue  U 
the  Bridgeport  Automobile  Company,  cj 
which  J.  D.  Carpenter  is  president  The 
building  is  located  at  382  Fairfield  avenue, 
about  two  and  one-half  blocks  from  tbt 
centre  of  the  city,  and  nearer  the  busine?^ 
section  by  half  a  dozen  blocks  than  ary 
other  garage.  The  building  is  ncarirg 
completion,  in  fact  the  owners  expect  *'' 
occupy  it  by  the  1st  of  June. 
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This  garage  is  somewhat  unique  in  that 
it  is  fronted  by  two  stores,  one  of  which 
will  be  used  by  the  Bridgeport  Automo- 
bile Company  as  a  showroom,  and  the 
other  will  be  leased.  The  garage  proper 
extends  to  the  rear,  and  is  100  feet  long 
and  50  feet  in  width.  The  floor  and  walls 
are  of  concrete  and  the  roof  is  of  the 
steel  truss  variety.  The  building  is  con- 
ceded to  be  fireproof.  It  contains  a  turn- 
table conveniently  located  to  accommo- 
date a  car  of  118  inches  wheel  base.  The 
garage  is  equipped  with  an  isolated  elec- 
tric light  plant  with  storage  battery,  and 
is  capable  of  caring  for  and  properly 
charging  any  electric  vehicle. 

In  connection  with  the  garage  tliere  will 
be  a  complete  repair  shop.  An  ofi&ce  and 
a  ladies'  and  chauffeurs'  room  are  in- 
cluded in  the  plans.  These  apartments 
will  be  completely  isolated  from  the  gar- 
age proper.  In  the  showroom  fronting  on 
Fairfield  avenue  will  be  space  for  three 
cars,  and  ample  room  for  displaying  a 
complete  line  of  simdries. 

Compressed  air  portable  buffing  machines 
will  be  used,  also  the  Bowser  outfits  for 
oil  and  gasoline.  The  hot  water  heating 
system  will  be  used  throughout  Rates 
charged  will  be  in  proportion  to  the  gen- 
eral rates  charged  all  over  the  city.  Stor- 
age over  night  and  washing,  $1.50;  oil,  $1 
per  gallon  and  gasoline  20  cents  per  gal- 
lon ;  labor,  60  cents  per  hour.  For  charging 
batteries  35  cents  to  $2  is  demanded,  ac- 
cording to  the  size  of  the  battery. 

The  transient  garage  trade  has  never  be- 
fore been  so  large  as  this  season.  The  num- 
ber of  motorists  passing  through  Bridge- 
port to  other  destinations,  especially  on 
Sundays,  is  increasing  continuously. 


A  Hartford  Garage. 

The  garage  of  the  Miner  Garage  Com- 
pany, of  Hartford,  is  one  of  the  best 
equipped  in  the  State  of  Connecticut.  It 
is  centrally  located  at  High  and  Allyn 
streets,  and  has  a  frontage  of  no  feet  on 
the  latter  thoroughfare.  Large  entrance 
and  exit  doors  are  so  arranged  as  to  per- 
mit a  vehicle  to  enter  and  leave  the  garage 
without  turning  around.  A  special  feature 
is  the  care  of  motor  trucks,  of  which  quite 
a  number  are  in  use  at  Hartford.  Electric 
runabouts  are  also  quite  numerous  in  Hart- 
ford, the  streets  being  well  paved. 

The  main  floor  is  of  cement,  and  is  pro- 
vided with  washstands  sufficient  to  accom- 
modate three  cars  at  once.  On  the  second 
floor  are  100  lockers,  for  the  use  of  cus- 
tomers, and  an  electric  charging  plant  with 
a  capacity  of  charging  twelve  cars  at  the 
same  time.  An  overhead  trolley  is  provided 
for  lifting  engines  and  gearing  from  cars 
which  are  being  repaired  over  the  pit.  An 
electric  elevator  with  a  platform,  12x10 
feet  in  size,  carries  cars  from  one  floor  to 
the  other.  The  offices,  ladies'  and  gentle- 
men's reception  rooms,  smoking  room  and 
consulting  room,  all  handsomely  furnished, 
are  to  be  found  on  the  first  floor. 


Cincinnati  Garages. 

While  Cincinnati  cannot  boast  of  any 
very  fine  garages  or  motor  marts,  there  are 
a  considerable  number  of  them  scattered 
in  the  eastern  downtown  district.  This  al- 
lows of  a  great  saving  of  time,  as  those 
who  ride  daily  to  their  offices  can  leave  their 
cars  at  their  nearest  garage.  At  present, 
some  garages  are  located  near  the  banks 
and  skyscraper  buildings,  others  near  the 
court   house,   while   some  are  on   the   hill 


Plan  of  Garage. 
tops,  where  cars  are  left  at  night  by  own- 
ers who  have  no  private  garage  facilities. 
In  such  cases  the  car  is  delivered  and  called 
for  on  request.  As  yet  Cincinnati  cannot 
boast  of  any  building  specially  constructed 
for  garage  purposes.  The  garages  are  in- 
stalled in  former  horse  auction  stables,  an- 
cient hotel  buildings,  old  storage  ware- 
houses, former  wagon  and  bus  repair  shops, 
etc  The  best  accommodations  the  chauf- 
feurs get  is  a  place  to  change  clothes,  to 
wash  up,  etc.,  there  being  no  baths  or  lock- 
ers for  clothes;  if  they  have  anything  of 
value  it  must  be  left  at  the  office.  The 
pay  of  chauffeurs  ranges  from  $50  per 
month  and  board  to  $150  per  month,  minus 
the  meal  ticket.  Most  of  them  are  sub- 
ject to  call  any  time,  day  or  night,  Sun- 
days included.  On  the  whole,  the  only 
ambition  the  chauffeur  has  is  to^  drive  a 
new  car  every  year.  Chauffeurs  want  to 
be  up  to  date,  and  to  hear  most  of  them 
talk  you'd  think  they  had  their  employer 
working  for  them. 
Conditions  in  Cincinnati  in  regard  to  the 


System    of    Connections    for    SprayinC 
Gasoline  for  Cleaning. 

patronage  the  various  garages  receive  are 
perhaps  the  same  as  in  other  places.  For 
instance,  the  man  who  once  rode  his  :>wn 
wheel  and  now  drives  his  auto,  goes  to  the 
garage  where  the  proprietor  drifted  into 
the  business  from  the  bicycle  business;  the 
"rounder**  takes  his  car  to  the  garage  where 
the  manager  is  quite  a  rounder  himself, 
while  the  temperate  class  go  to  a  place 
whose  owner  has  a  reputation  for  sobriety. 
The  city  can  boast  of  eight  garages  con- 
sidered first  class,  while  a  lot  of  places  are 
now  opening  where  only  repairing  is  done. 


the  owners  not  having  the  capital  to  handle 
new  cars.  There  ace  also  a  few  curbstone 
selling  agents  who  keep  their  cars  in  a 
public  garage  and  go  after  the  prospective 
customer  instead  of  having  a  place  for  him 
to  come  to.  All  of  the  garages  are  crowd- 
ed, sales  are  plentiful,  and  there  is  plenty 
of  repair  work.  One  of  the  best  is  de- 
scribed as  follows: 

The  building  is  triangular,  of  flatiron 
shape,  three  stories  and  basement.  The 
power  equipment  and  machinery  are  in- 
stalled in  the  basement,  the  second  floor  is 
used  for  the  storage  of  cars,  tops,  etc.,  and 
the  third  floor  for  miscellaneous  storage^ 
while  the  first  floor  is  used  for  offices,, 
salesroom,  live  storage,  washing  standi 
work  benches  and  repair  department. 

There  is  plenty  of  light  on  all  sides,  and 
an  entrance  from  one  street  only.  When 
a  driver  comes  in,  if  he  desires  his  car  to- 
be  washed,  he  drives  onto  the  wash  rack,, 
where  two  men  work  on  his  car,  one  on 
each  side.  The  lamps  are  removed,  a  rub- 
ber cap  is  put  over  the  end  of  the  horn  to 


Washing  Hose  Connections.     •  ,  . 

keep  the  water  out,  and  a  combination  of 
asbestos  and  rubber  apron  is  put  over  the 
engine,  magnet  and  other  parts  likely  to 
be  harmed  by  the  water.  Steam  pipes  and 
hot  water  pipes  from  a  boiler  in  the  cellar 
run  along  the  wall.  With  the  hot  and  cold 
water  jets  any  temperature  of  water  can 
be  had.  While  the  mud,  etc.,  is  soaking, 
the  oily  parts,  rear  axle,  steering  knuckles, 
wheels,  etc.,  are  sponged  off  with  a  weak 
soap  water,  kept  in  a  barrel  on  the  second 
floor  with  a  hose  and  faucet  to  draw  from. 
A  steam  pipe  enters  this  barret  of  soap 
water,  which  can  be  brought  to  any  tem- 
perature desired.  Grease  can  be  removed 
much  better  with  warm  water.  With  two 
men  working  on  a  car  it  can  be  washed  in 
short  order  and  placed  in  storage  ready 
for  the  next  one.  Washstands  are  usually 
made  with  sewer  connection  in  the  fcentre, 
which  is  the  lowest  point  This  stand  con- 
sists of  a  wooden  frame  about  12x4  feet 
around  the  sides  and  ends,  tapering  down 


Compressed  Air  Control  Button. 

to  the  floor.  A  layer  of  cinders  is  packed 
around,  leaving  about  two  inches  for  a 
good  cement,  which  requires  a  few  days  to 
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harden.  The  cave  should  be  made  so  as 
to  leave  3  feet  or  more  all  around  the 
car,  and  the  sloping  sides'  should  be  cov- 
ered with  perforated  rubber  matting,  to 
keep  those  who  step  on  it  from  slipping  and 
also  to  prevent  the  wheels  from  slipping. 
Where  the  stand  is  dose  to  the  wall  a 
block  should  be  secured  on  it  a  sufficient 
distance  away  from  the  wall  to  prevent 
the  cars  from  crashing  into  the  wall  and 
smashing  the  lamps. 

The  stand  should  be  placed  where  there 
is  plenty  of  light.    There  should  be  shelves 


The  air  is  carried  through  iron  pipes 
provided  with  a  special  valve  at  the  ends. 
To  release  the  air  one  presses  on  a  button, 
and  for  filling  the  tires  one  puts  the  hose 
connection  on  end  of  the  brass  tubing. 
This  arrangement  is  unsurpassed  for  clean- 
ing the  dust  from  tufts  in  cushions,  and  for 
use  on  the  repair  bench  to  clean  out  crank 
cases,  spark  plugs,  etc  When  used  with 
gasoline  or  benzine  all  parts  can  be  cleaned 
thoroughly.  When  thus  used  a  tee  is 
screwed  into  a  valve  overhead  and  a  cock  is 
provided  to  regulate  the  pressure.  By 
means  of  the  air  blast  carbon  can  be  re- 
moved from  cylinders  after  having  been 
scraped   loose.    When    scraping   boxes   all 

DAY  AND  NIGHT 
GARAGE. 


TMC  HOMCLESS  MC 

Wash  STAND. 

close  by  on  the  wall  for  placing  lamps,  ex- 
tra tires  when  removed,  etc  To  be  able 
to  wash  cars  as  fast  as  they  come  in  saves 
much  extra  work,  etc.  A  charge  of  $1  is 
made  for  washing  big  cars,  50  cents  for 
runabouts,  unless  the  machine  is  stored 
by  the  month,  in  which  case  the  owner  is 
entitled  to  a  washing  and  polishing  every 
day,  and  storing  day  or  night,  for  $15  per 
month. 

For  cleaning  the  cushions  from  dust, 
compressed  air  is  used,  which  is  also  em- 
ployed for  inflating  the  tires.  This  air  is 
derived  from  an  air  compressor  which 
maintains  a  pressure  of  80  pounds  in  a  tank 
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and  cannot  be  hurried  beyond  a  certain 
point  Such  work  at  this  garage  is  charged 
for  at  the  rate  of  60  cents  an  hour.  When- 
ever possible,  approximate  estinsates  are 
given  if  desired.  It  is  usually  necessary  to 
test  the  car  before  commencing  any  repair 
work,  and  always  after  completing  it  No 
repair  ordered  by  a  chauffeur  is  commenced 
unless  a  written  statement  from  the  owner 
is  submitted.  Written  orders  avoid  the 
possibility  of  future  misunderstandings  and 
discussions.  Customers  are  requested  to 
^communicate  with  the  garage  promptly  on 
receiving  any  bills  that  appear  to  contain 
mistakes.  Storage  batteries  are  charged 
from  a  no  volt  circuit,  and  the  clectn^ytc 
is  bought  at  a  drug  house  already  pre- 
pared. Paraffine  is  used  liberally  to  pre- 
vent corrosion  of  the  contacts. 


Record  of  arrival  and  departure. 
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Arrangement     for     Charging 
Storage  Batteries. 

with  walls  one-half  inch  thick.  A  small 
compressor  or  air  pump  is  used,  driven  by  a 
belt  running  over  a  tight  or  loose  pulley 
on  the  shaft  and  driving  a  spur  pinion 
meshing  into  a  large  gear  with  a  crank  pin, 
from  which  a  connecting  rod  runs  to  an  air 
pump  with  a  hollow  piston  like  that  of  a 
gasoline  engine,  9  couple  of  check  valves  at 
the  bottom,  etc  The  cylinder  is  made  with 
a  water  jacket. 


Check  Slip. 

traces  of  cuttings  can  be  removed ;  oil  pipes 
can  be  cleaned  out ;  in  fact,  there  are  opera- 
tions innumerable  in  the  garage  for  which 
this  compressed  air  can  be  used. 

Cars  are  checked  as  they  enter  or  leave 
by  a  day  slip.  It  is  punched  by  a  man  at 
the  door  when  the  car  arrives  and  when  it 
leaves.  The  cards  are  kept  on  a  rack,  and 
are  given  to  owners  of  cars  upon  request 
A  space  is  reserved  for  a  few  general  re- 
marks, stating  any  unusual  condition  of 
car  lamps  or — chauffeur.  When  the  car 
comes  in  a  hole  is  punched  under  the  hour 
and  minute,  and  the  same  wjien  the  car 
goes  out.  On  these  cards  records  are  also 
made  of  the  gasoline  and  oil  supplied,  re- 
pairs, etc.  On  the  back  of  the  time  cards 
are  printed  the  rules  of  the  garage  and 
charges  for  repairs. 

Well   executed   repair   work   takes   time. 


Pittsburg  Garages. 

Up  to  the  present  season  Pittsburg  had 
relatively  few  garages,  considering  the  size 
of  the  city  and  the  wealth  of  the  conmiu- 
nity.  At  the  close  of  the  1905  automobile 
year  there  were  only  about  a  half  dozen 
concerns  doing  business,  and  some  of  these 
were  not  rushed  at  that  At  the  present 
time  there  are,  however,  at  least  a  dozen 
garages  in  Pittsburg  proper,  and  about  half 
that  munber  in  the  suburbs,  and  all  of  them 
appear  to  be  in  a  very  prosperous  conditioa 

The  Automobile  Dealers'  Association  of 
Pittsburg  is  composed  of  the  ten  leading 
garages  in  the  city,  who  have  adopted  uni- 
form rates  of  storage,  and  now  work  to- 
gether in  the  greatest  harmony,  though,  of 
course,  in  open  competition.  There  are  a 
few  other  dealers  in  Pittsburg  who  have  re- 
fused to  join  the  association,  but  it  will 
probably  only  be  a  question  of  time  until 
all  will  come  in.  The  rates  adopted  by  the 
association  are  as  follows:  Limousine  or 
semi-limousine  cars,  storage  per  week,  $7 
live  and  $3.50  dead ;  touring  cars,  $6  live  and 
$3.50  dead;  runabouts,  $5  live  and  I2.50 
dead.  These  prices  include  washing  and 
polishing.  Limousine  or  semi-limousine 
cars  will  be  washed  and  polished  for  $1^; 
touring  cars  for  $1.25,  and  runabout  $1, 
each  time. 

Of  the  various  garages  in  Pittsburg, 
Banker  Brothers  Company,  the  Standard 
Automobile  Company  and  the  Keystone  Au- 
tomobile Company  are  the  pioneers,  and 
they  have  grown  year  after  year  until  they 
are  now  much  the  larger  in  comparison  to 
the  rest  of  the  dealers.  The  Atlas  Automo- 
bile Company,  which  makes  a  specialty  of 
handling  second  hand  cars,  outgrew  its  pres- 
ent quarters  on  Penn  avenue  long  ago,  and 
has  in  course  of  construction  on  Center 
avenue  a  modem  brick  garage  which,  when 
completed,  will  have  a  storage  capacity  for 
over  500  cars,  and  will  be  complete  in  every 
respect 

Another  company  which  has  found  its 
present  quarters  inadequate  is  the  Hiland 
Automobile  Company  on  Beatty  street  They 
have  now  in  course  of  erection  on  Centre 
street  a  two  story  brick  garage  with  a  floor 
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space  of  88x115  feet.  The  basement  of  this 
garage  will  contain  a  fully  equipped  ma- 
chine shop,  with  a  50  horse  power  plant  to 
operate  it  On  the  ground  floor,  and  be- 
tween the  two  main  entrances,  will  be  the 
general  business  offices  of  the  company,  the 
cars  being  stored  in  the  rear.  The  cars  will 
also  be  washed  and  cleaned  at  the  rear  of 
this  floor.  On  the  second  floor  the  plans 
call  for  a  reception  room,  the  private  of- 
fices of  the  company  and  a  very  complete 
stock  room. 

The  Banker  Brothers  &  Co.  garage  at 
Baura  and  Beatty  streets  is  one  of  the  old- 
est garages  in  America,  and  has  grown  in 
about  the  same  proportion  as  the  automo- 
bile industry  in  the  United  States  during 
the  last  few  years.  This  garage,  in  fact,  is 
a  small  automobile  factory  in  itself,  and 
Banker  Brothers  &  Co.  build  a  small  elec- 
tric automobile  for  juvenile  use.  They  have 
a  total  floor  space  of  50,000  square  feet, 
divided  into  basement,  main  floor  and  sec- 
ond floor.  In  the  basement  we  find  the 
power  plant,  consisting  of  a  large  gas  en- 
gine, which  runs  the  generator,  which  in 
turn  furnishes  energy  to  run  the  different 
departments  of  the  garage.  In  the  base- 
ment we  also  find  a  battery  room,  where 
storage  cells  are  kept,  and  a  special  tire 
room.  This  room  is  kept  under  lock  and 
key,  and  is  provided  for  the  convenience  of 
the  patrons  who  have  no  garage  at  home 
yet  wish  to  keep  a  few  tires  on  hand  in 
case  of  blowouts  or  the  like.  The  room  is 
kept  in  complete  darkness,  and  is  only  ac- 
cessible to  those  having  tires  stored  there- 
in. This  is  a  very  convenient  feature,  and 
one  that  is  appreciated. 

On  the  first  floor,  at  one  end  of  the  gar- 
age, is  the  salesroom,  where  the  latest  mod- 
els of  cars  sold  are  shown  to  prospective 
purchasers.  A  stock  of  horns,  lamps  and 
the  like  is  also  kept  in  this  room.  Passing 
out  of  the  salesroom  we  come  to  the  elec- 
tric department,  where  forty  to  fifty  elec- 
trics are  stored,  cleaned  and  polished,  a 
washing  stand  being  at  one  end. 

Bankers  Brothers  have  an  electric  charg- 
ing board  of  sufficient  size  to  charge  twenty 
electrics  at  one  time.  In  connection  with 
their  electrical  department  they  have  a  com- 
plete testing  apparatus  for  testing  out  in- 
duction coils;  they  also  manufacture  stor- 
age batteries  for  gas  engine  ignition. 

Passing  on  we  come  to  another  large 
room,  where  forty  to  fifty  large  touring  cars 
ure  stored,  washed  and  polished,  and  at  the 
other  end  of  the  building  is  a  third  depart- 
ment, where  the  gasoline  cars  of  all  makes 
are  provided  for. 

Thus  on  the  first  floor  there  is  room  for 
about  200  cars,  to  take  care  of  which  seven 
pits  and  four  overhead  washers  are  used. 
All  water  is  drawn  *from  an  artesian  well, 
with  an  automatic  cut-off  when  the  tanks 
are  full. 

On  the  second  floor  are  the  machine 
i-hops,  the  tire  vulcanizing  room,  the  stock 
room,  body  building  room,  top  manufactur- 
ing room,  painting  and  vamishing  room,  not 
to  mention  the  private  and  public  offices  of 


the  company  and  its  officials.  The  machine 
shops  contain  five  lathes,  three  drill  presses, 
a  milling  machine,  shapers,  grinders,  braz- 
ing and  forging  apparatus;  in  fact,  every- 
thing necessary  to  turn  out  any  part  of  a 
car.  In  the  tire  repair  department  is  placed 
one  of  the  largest  vulcanizcrs  in  the  coun- 
try, it  having  a  capacity  of  nineteen  tires. 
Retreating  and  general  tire  repairs  are 
done  by  competent  men.  Banker  Brothers 
&  Co.  make  a  specialty  of  building  automo- 
bile bodies  in  accordance  with  customers' 
ideas,  and  for  this  purpose  have  established 
a  very  complete  body  building  department, 
where  all  classes  of  bodies,  from  the  finest 
limousine  down  to  the  ordinary  runabout, 
arc  constructed  from  the  raw  material  and 
put  through  the  various  processes  of  paint- 
ing and  varnishing  and  upholstering.  There 
is  also  a  separate  department  which  makes 
nothing  but  tops. 

There  has  never  been  a  fire  at  the  Banker 
garage,  and  even  if  one  started  it  would 
probably  be  out  in  very  short  order.  Port- 
able extinguishers  are  hung  in  all  conspicu- 
ous places,  and  a  complete  fire  hose  system 
covers  the  entire  building.  Then  the  em- 
ployees have  a  fire  drill,  and  each  one 
knows  what  he  has  to  do  should  a  fire 
break  out.  A  fire  whistle  has  been  in- 
stalled, different  blasts  from  which  tell  the 
employees  just  in  what  part  of  the  garage 
the  fire  happens  to  be,  and  when  the 
whistle  blows  every  employee  in  the  gar- 
age stops  work  and  hastens  to  the  spot 
the  whistle  indicates.  Drills  are  frequently 
held. 

The  Keystone  Automobile  Company 
have  a  very  commodious  garage  on  Centre 
avenue,  opposite  Banker  Brothers.  This  is 
one  of  the  oldest  Pittsburg  garages,  the 
firm  having  been  known  formerly  as  the 
Pittsburg  Automobile  Company,  but  in 
1904  the  garage  was  greatly  improved  and 
enlarged,  and  the  name  changed  to  the 
Keystone  Automobile  Company. 

Of  course,  this  garage  has  its  own  power 
plant,  consisting  of  a  50  and  a  60  horse 
power  gas  engine.  As  at  the  Banker 
Brothers  establishment  the  machine  shop  is 
very  fully  equipped,  and  any  automobile 
on  the  market  can  be  satisfactorily  taken 
care  of.  When  a  car  is  taken  cut  of  the 
garage  a  card  is  made  out,  giving  the  time 
the  machine  was  taken  out,  by  whom  and 
the  various  accessories  on  the  machine 
when  taken  out.  When  the  car  is  returned 
the  time  is  recorded  on  the  card,  also  by 
whom  it  was  returned,  and  the  various 
accessories  taken  out  are  checked  off. 
These  cards  are  sent  by  mail  at  regular 
intervals  to  the  owner  of  the  car,  who 
can  thus  easily  see  if  his  chauffeur  has 
been  using  the  car  without  his  permission. 
The  Standard  Automobile  Company's 
garage  is  now  a  strictly  gasoline  garage, 
as  electrics  have  been  given  up  enrirely  to 
make  room  for  the  constantly  increasing 
gasoline  car  business.  The  Standard  Com- 
pany has  a  duplicate  power  plant,  so  that 
if  anything  goes  wrong  with  one  unit  the 
other  can  be  used,  and  no  interruption  of 


work  will  occur.  The  establishment  also 
has  several  features  which  are  not  found 
in  general  in  Pittsburg  garages,  such  as  a 
separate  blacksmith  shop,  where  forging, 
welding  and  all  kinds  of  blacksmithing  are 
done;  they  also  have  a  special  oil  house, 
where  all  kinds  of  oils  are  stored.  Then 
there  are  special  departments  where  only 
one  make  of  car  is  repaired  in  its  own  sper 
cial  room,  and  by  the  same  mechanics. 
Thus  the  men  working  day  after  day  on 
practically  the  same  machines  become  well 
acquainted  with  them. 

A  DELIVERY   WAGON   SERVICE. 

Jos.  Home  &  Co.,  the  large  dry  goods 
dealers  in  Pittsburg,  some  years  ago 
bought  three  steam  wagons  from  a  Buffalo 
concern  and  put  them  in  their  package  de- 
livery service.  Pittsburg  has  some  rough 
streets,  also  a  few  hills,  and  it  was  not  long 
until  the  steam  wagons  began  to  give  way 
at  one  place  or  another ;  they  were  then  en- 
tirely rebuilt  by  the  company  itself  and 
served  well  for  several  years.  However, 
they  proved  to  be  very  expensive  to  main- 
tain, everything  considered,  so  last  year  a 
gasoline  wagon  was  taken  on  three  months* 
trial.  This  machine  did  its  work  so  well 
during  that  time  that  it  was  purchased,  and 
shortly  afterward  another  one  just  like  it 
was  added,  and  the  two  were  put  into  serv- 
ice. Two  more  machines  were  added  the 
first  of  May,  and  two  more  have  been  or- 
dered for  early  delivery.  The  Jos.  Home 
Company  have  passed  the  experimental 
point,  and  the  fact  that  they  are  ordering 
wagon  after  wagon  is  a  pretty  strong  indi- 
cation that  the  motor  wagon  is  here  to  stay. 
Now  they  contemplate  putting  motor  wag- 
ons to  work  hauling  heavy  fumiture;  that 
is,  provided  they  can  find  a  machine  which 
they  think  will  stand  up  to  the  work.  Tires 
were  experimented  with,  and  many  makes 
given  a  thorough  trial,  with  the  result  that 
a  solid  American  made  tire,  which  gave 
far  better  service  than  most  of  the  rest, 
was  permanently  adopted,  and  no  other  will 
be  used. 

In  connection  with  their  machine  shop 
the  Home  Company  has  a  4  horse  power 
gas  engine,  which  fumishes  power  for  a  15 
inch  lathe,  a  16  inch  shaper,  12  inch  and 
20  inch  drill  presses  and  a  grinder.  With 
these  machines  all  ordinary  repairs  are 
made,  and  the  wagons  are  kept  in  fine  shape. 

The  motor  wagons  have  been  tried  on 
almost  every  delivery  route  in  the  city,  but 
at  present  they  cover  the  outlying  districts 
only,  one  wagon  for  Wilkinsburg,  one  for 
Brushton,  one  for  Bloomfield,  and  one  for 
the  North  Highland  district.  They  start 
out  at  8  a.  m.  and  2  p.  m.,  the  duration  of 
each  trip  being  about  three  hours.  This  ar- 
rangement gives  the  mechanic  at  the  garage 
plenty  of  time  to  look  over  the  machines 
during  the  noon  hour  and  to  make  any  nec- 
essary adjustments.  The  drivers  are  in- 
structed to  telephone  the  garage  if  any- 
thing serious  happens  to  any  of  the  ma- 
chines while  on  a  trip.  Then  a  runabout  is 
sent  to  the  scene  of  the  trouble  in  charge 
of  the  shop  mechanic,  and  if  the  troul)le  is 
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too  serious  to  fix  on  the  spot  a  reserve 
wagon  is  ordered  out  to  replace  the  one 
broken  down.  With  this  system  it  is  not 
necessary  to  have  experienced  mechanics 
as  chauffeurs,  and  a  saving  in  wages  is 
thereby  effected.  Likewise  it  prevents  pro- 
miscuous tinkering  with  the  mechanism,  and 
the  regular  mechanic,  having  made  all  the 
adjustments  himself,  knows  each  machine 
and  where  to  find  the  trouble,  should  any 
turn  up.  Of  course,  the  driver,  after 
some  experience  running  the  wagons,  soon 
learns  how  to  make  slight  adjustments  him- 
self, and  does  so  on  the  road ;  but  he  is  for- 
bidden to  touch  the  more  serious  cases  of 
trouble  that  turn  up.  The  old  steamers  arc 
not  in  active  service  any  longer,  but  they 
are  kept  in  good  running  condition,  and 
serve  as  emergency  wagons;  when  a  few 
more  gasoline  wagons  are  put  in  commis- 
sion the  steamers  will  probably  be  sold.  The 
secret  of  Home  success  is  that  they  never 
overload  their  vehicles;  in  fact,  the  re- 
verse is  the  case,  for  it  is  seldom  that  any 
of  the  motor  deliveries  carries  more  than 
half  of  its  rated  capacity.  They  also  real- 
ize that  a  motor  vehicle  is  somewhat  more 
delicate  than  a  horse  and  wagon,  and  de- 
mands intelligent  care.  They  are  aware, 
too,  that  tires,  bearings  and  the  like  are 
subject  to  wear  and  will  not  last  forever. 
Finally,  they  have  a  good  man  in  charge 
of  their  motor  wagons,  a  mechanic,  not  a 
stable  overseer,  and  he  is  producing  results. 


Cleveland  Garages. 

THE   STANDARD  GARAGE. 

The  Standard  Automobile  Company, 
Huron  road,  Cleveland,  operates  a  gar- 
age 75x100  feet  and  four  stories  high.  The 
building  is  constructed  of  brick  and  steel, 
with  wood  floors,  which  are  kept  bright 
by  means  of  soap,  lye  and  scrubs.  This 
garage  is  one  of  the  largest  in  Cleveland, 
having  a  total  floor  space  of  about  45,000 
square  feet.  The  force  of  employees  com- 
prises two  washers,  two  charging  board 
men,  two  floor  men,  two  brass  •  polishers, 
eighteen  repair  men  (including  foreman 
and  assistant),  one  stock  room  man,  five 
painters,  one  bookkeeper,  one  telephone  girl 
and  two  salesmen,  and  the  establishment  is 
under  the  direction  of  a  manager  and  an 
assistant  manager. 

On  the  first  floor  under  the  office  balcony 
there  is  an  ofiice  and  desk  room  for  the  floor 
manager  and  gn^ests,  and  in  the  rear  of  this 
oflSce  is  a  cupboard  containing  parts  and 
supplies  for  sale.  The  manager's  office  is 
in  the  balcony,  and  is  enclosed  by  glass  on 
all  four  sides,  so  that  he  can,  from  his 
desk,  observe  the  coming  and  going  of  ve- 
hicles and  everything  that  transpires  in  the 
main  garage  department.  There  is  a  tele- 
phone between  all  departments  and  the  bal- 
cony oflSce. 

The  machinery  in  the  repair  department 
consists  of  one  universal  milling  machine, 
two  lathes,  one  drill  press,  one  hacksaw, 
one  shaper  and  a  complete  line  of  small 
tools.     An   electric  motor  in   the  machine 


shop  is  used  both  for  driving  the  machinery 
and  for  operating  an  air  pump  for  com- 
pressing air  into  a  storage  tank.  A  pipt 
from  this  tank  leads  to  the  main  garage, 
where  the  air  is  used  for  inflating  tires. 

The  stock  room  is  in  charge  of  a  stock 
room  man,  who  is  under  bond,  and  no 
others  are  admitted  to  this  room.  In  con- 
nection with  this  stock  room  a  card  system 
is  employed,  which  enables  the  management 
to  readily  determine  at  any  moment  the 
amount  of  stock  on  hand.  Material  is  de- 
livered from  this  stock  room  only  against  a 
written  order.  Hanging  from  a  board  in 
the  stock  room  are  a  large  number  of  num- 
bered brass  checks,  each  number  represent- 
ing one  employee.  When  a  man  asks  for  a 
small  tool,  a  check  bearing  his  number  is 
given  with  the  tool,  and  must  be  returned 
with  it.  There  is  a  definite  total  number 
of  these  checks  for  each  employee,  and 
since  only  one  tool  can  be  obtained  on  a 
single  check,  the  man  in  charge  of  the  stock 
room  can  at  any  time  tell  the  immber  of 
tools  taken  out  by  any  employee  by  simply 
counting  the  number  of  checks  with  his 
number  in  the  stock  room. 

In  the  carpenter  shop  one  expert  body 
maker  is  regularly  employed.  The  charging 
equipment  is  sufficient  to  take  care  of  thirty- 
six  electric  vehicles  at  the  same  time. 
Lubricating  oil  is  stored  in  brick  vaults 
underneath  the  main  floor,  and  the  gasoline 
tank  is  located  underground  across  the  alley 
from  the  building. 

When  a  car  arrives  at  the  garage  need- 
ing repairs,  the  floor  man  ascertains  from 
the  owner  what  the  trouble  is  and  what  re- 
pairs are  required,  or,  in  case  the  owner 
cannot  give  definite  information  on  this 
point,  the  superintendent  is  called  to  make 
a  diagnosis  of  the  case.  After  he  has  fin- 
ished with  this  the  exact  nature  of  the  work 
to  be  done  to  the  car  is  written  out  on  a 
numbered  card,  and  this  card  is  signed  by 
the  owner.  A  duplicate  of  the  repair  order 
is  made  out,  one  copy  being  inserted  in  the 
repair  book,  where  the  order  is  entered  un- 
der the  same  number  as  is  borne  by  the 
card,  the  original  card  is  attached  to  the 
car,  and  the  latter  is  passed  to  the  repair 
shop.  The  other  duplicate  of  the  order  is 
given  to  the  foreman  of  th6  repair  shop. 
Every  operation  on  the  car  is  noted  down 
on  a  card,  which,  when  the  repair  is  com- 
pleted, contains  a  record  of  all  the  labor 
expended  on  it  and  the  material  used  on 
the  job,  and  from  this  card  in  the  office  the 
charge  to  be  made  is  calculated  in  accord- 
ance with  the  regular  schedule  for  repair 
work.  No  estimates  are  given  for  any  re- 
pair work.  Neither  are  vehicles  washed 
or  oiled  for  a  certain  lump  sum,  the  time 
occupied  in  the  work  being  the  basis  of  all 
charges.  The  manager  of  the  -garage  claims 
that  by  adopting  this  system  disputes  over 
charges  are  almost  entirely  obviated,  and 
he  claims  this  system  to  be  the  only  ra- 
tional one,  as  it  is  evidently  inconsistent  to 
charge  the  same  amount  for  washing  a  car 
only  slightly  covered  with  dust  and  one  that 
is  covered  with  hard  clav. 


Following  is  a  list  of  garage  charges : 

LIVE    STORAGE. 

Large  touring  cars  of  100  inch  wheel  base 
or  more — 6  hours,  30  cents;  12  hours,  50 
cents ;  24  hours,  $1 ;  by  the  month,  $ao. 

Small  touring  cars  with  a  wheel  base  of 
less  than  100  inches — 6  hours,  25  cents;  12 
hours,  40  cents;  24  hours,  80  cents;  by  the 
month,  $14. 

Runabouts — 6  hours,  20  cents;  12  hours, 
30  cents,*"  24  hours,  60  cents;  by  the 
month,  $8. 

Runabouts  with  100  inch  wheel  base  or 
more — Same  as  touring  cars, 

OTHER  RATES. 

Deliveries — Time  per  hour,  60  cents; 
nights  and  Sundays,  90  cents. 

Chauffeur — Time  per  hour,  75  cents; 
nights  and  Sundays,  90  cents. 

Washing  and  Brass  Polishing  (including 
material) — Per  hour,  75  cents;  Sundays,  90 
cents. 

Repairs — Materials  per  list  Time  per 
hour,  60  cents;  nights  and  Sundays.  90 
cents. 

CHARGES    FOR    PAINTING. 

Large  touring  cars — Painting,  $65;  rcfin- 
ishing,  $50;  varnishing,  $35. 

Small  touring  cars — Painting,  $55;  retin- 
ishing,  $40 ;  varnishing,  $25. 

Rimabouts — Painting,  $40 ;  refinishing, 
$25 ;  varnishing,  $15. 

In  painting,  all  the  old  paint  is  burned 
off  and  the  car  is  given  fourteen  coats, 
with  varnish.  In  refinishing,  the  old  paint 
is  burned  off  wherever  necessary,  and  these 
places  are  given  a  priming  coat,  a  coat  of 
color,  and  varnished.  In  varnishing,  the 
surface  is  touched  up  and  varnished  two 
coats  and  the  varnish  rubbed. 

THE  WHITE  GARAGE. 

The  White  garage  at  Cleveland,  Ohio,  is 
centrally  located,  and  one  of  the  best 
equipped  in  that  city.  It  is  a  four  story 
brick  building,  with  handsome  stone  trim- 
mings, 195  feet  in  length  and  95  feet  wide, 
and  covers  18,525  square  feet  Although 
not  exclusively  devoted  to  steamers,  the 
greater  part  of  the  vehicles  cared  for  there 
are  of  that  type.  The  first  floor  is  devoted 
to  the  garage  business  and  the  other  three 
to  storage.  All  floors  are  reached  by  ele- 
vator. Access  to  the  street  from  the  first 
floor  is  by  means  of  double  doors  at  cither 
side.  The  greater  part  of  this  floor  is  <x- 
cupied  by  steamers  belonging  to  regular 
patrons,  with  a  few  transients,  and  the 
offices  are  located  in  the  centre  Space  is 
leserved  for  all  regular  patrons,  with  the 
name  of  the  owner  nailed  upon  the  wall 
No  car  is  allowed  to  go  out  except  in 
charge  of  the  owner  or  his  known  em- 
ployee, or  upon  the  tvritten  order  of  the 
owner. 

The  charge  for  both  live  and  dead  stor- 
age is  $10  per  month,  or  50  cents  per  day. 
The  charge  for  washing  all  vehicles  is 
$1.50  apiece.  Repair  work  is  done  by  the 
hour  at  50  cents  during  business  hoars, 
and  75  cents  for  nights  and  Simdajrs.     A 
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large  of  25  cents  to  $1  is  made  for  scnd- 
g  cars  to  various  parts  of  the  city,  the 
tter  being  the  maximum  charge  and  in- 
uding  points  7  miles  from  the  centre. 
In  the  rear  of  the  garage  a  one  story 
mporary  repair  shop  is  erected,  and  is  a 
lOdel  for  one  of  its  size,  being  excecd- 
igly  well  lighted  by  windows  overhead 
id  on  three  sides  of  the  building.  The 
lachinery  equipment  consists  of  two  lathes, 
fic  drill  press,  two  emery  wheels,  and  a 
ae-tenth  ton  capacity  screw  press  ("hand 
3wer,"  with  movable  head,  which  admits 
f  work  on  any  auto  construction,  no  mat- 
tr  what  size,  by  carrying  the  screw  plate 
istantly  to  the  point  where  pressure  is 
quired).  A  7%  horse  power  motor  oper- 
tes  the  machinery,  and  a  White  generator 
,  used  for  testing  all  engines.  Two  porta- 
le  cranes,  an  overhead  crane  and  two  pits 
omplcte  the  equipment. 

Detroit  Garages. 

A  new  concern  in  Detroit,  known  as  the 
•tandard  Auto  Company,  has  just  built  a 
arage  and  repair  shop,  with  many  unique 
matures.  Large  steel  frames  supporting  the 
3of  do  away  with  cumbersome  pillars,  and 
lake  turntables  unnecessary.  The  place  is 
f  such  large  dimensions  that  all  the  busi- 
ess  is  done  on  one  floor  without  over- 
rowding.  The  building  is  arranged  with 
00ms  for  the  convenience  of  patrons  and 
rospective  buyers,  and  with  a  large  office 
1  the  central  part.  The  building  is  heated 
1  winter  from  the  Central  Heating  Com- 
any's  plant,  2  miles  away.  Thirty  poimds 
f  air  pressure  will  be  kept  in  pipes  which 
^ill  run  to  the  front  of  the  building,  so 
hat  air  may  be  convenient  for  anyone 
rhose  tires  need  inflating.  The  ventilation 
1  this  garage  is  excellent,  there  being  nu- 
lerous  windows  at  the  top  which  let  in 
urc  air  during  the  warm  summer  days. 

The  repair  shop  is  equipped  with  mod- 
rn  tools  and  appliances;  it  has  electric 
rive  oil  pumps  of  modem  type,  and  a  re- 
air  pit,  with  a  drainage  system  in  con- 
ection.  A  stockroom  is  near,  in  which  all 
f  the  parts  of  the  three  different  machines 
old  in  the  garage  are  kept,  making  it  pos- 
ible  for  replacements  to  be  made  imme- 
liately.  The  lighting  is  carried  out  by 
leans  of  powerful  gas  lamps  in  th  sales- 
oom.  and  electric  lamps,  with  dark  shades 
o  arranged  that  they  can  be  carried  to 
ny  part  of  the  machine,  are  used  in  the 
ear. 

The  established  rates  among  garage  own- 
rs  in  Detroit  are  as  follows: 

tate  for  storage  per  month,  live $30.00 

late  for  storage  per  month,  dead. . .     10.00 

iasoline  per  gallon 17 

Cylinder  oil  per  gallon 75 

iear  case  and  transmission  oil  per 

gallon   50 

^abor    per   hour 60 

gnition    batteries 70 

The  Cadillac  Motor  Car  Company  has  a 
parage  on  Jefferson  avenue  with  a  novel 
IS  well  as  useful  arrangement.  A  large 
^levator   runs   from  floor  to   floor   in   the 
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Repair  Shop  of  Standard  Auto   Company,  Detroit. 


building,  and  at  the  landing  on  the  flrst 
floor  a  big  post  obstructed  the  pathway,  but 
a  large  turntable  has  been  built  direcdy  in 
front  of  the  entrance,  so  that  a  machine 
may  turn  in  any  direction  with  very  little 
loss  of  time. 

J.  P.  Schneider  has  converted  a  stairway 
between  the  first  and  second  floors  of  his 
repair  shop  into  a  runway  for  automobiles 
by  so  arranging  large  beams  that  the  au- 
tomobile will  run  down,  resting  upon  them. 
In  this  way  he  does  away  with  an  elevator. 

When  it  was  found  that  an  ordinary  gas 
light  placed  in  front  of  the  establishment 
was  not  sufficient  to  light  the  garage  of 
Benjamin  Webster,  throwing  its  rays  into 
the  street  instead  of  into  the  garage,  a  new 
type  of  light  was  installed  with  a  heavy 
green  shade  attached  to  the  side  facing  the 


street.  This  causes  the  light  to  come  in 
with  full  force  and  illuminates  the  sales- 
room so  brilliantly  that  one  can  read  a 
newspaper  lOO  feet  away,  ^b 

The  Soules  Motor  Company  have  re* 
cently  opened  a  commodious  garage  50  feet 
wide  by  160  feet  deep.  The  place  is  fitted 
with  five  charging  stands  for  electric  ve- 
hicles, and  special  attention  is  given  to  com- 
mercial vehicles.  The  system  of  checking 
the  use  of  automobiles  is  very  good.  Every 
time  the  driver  takes  a  machine  away  it  is 
recorded ;  every  time  machines  are  repaired 
or  stored  a  record  is  made,  the  names  of  the 
men  taking  the  machines  are  known,  and 
every  detail  of  the  work  is  recorded,  which 
conduces  to  system  and  order. 

The  Auto  Express  Company  has  a  gar- 
age for  commercial  vehicles  which  is  run 


Intfirior  View  of  Standard  Auto   Company's  Garage,  Detroit. 
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on  a  well  worked  out  system.  In  order  to 
give  an  adequate  description  of  the  place 
it  will  be  necessary  to  first  describe  the 
course  of  a  machine  during  the  day.  Early 
in  the  morning  a  large  number  of  the  motor 
delivery  wagons  leave  the  garage  and  pro- 
ceed to  the  big  stores,  where  they  secure  the 
parcels  to  be  delivered,  a  truck  being  sent 
to  carry  the  more  cumbersome  articles. 
Then  the  machines  return  with  their  loads 
to  the  garage,  where  they  unload  the  mer- 
chandise on  one  large,  long  table  extending 
almost  half  the  depth  of  the  building.  Here 
the  men  distribute  it  to  the  tables  of  the  in- 
dividual machines,  while  the  drivers  are  in 
the  rear  filling  up  the  delivery  vehicles  with 
z.  long  hose  extending  from  a  tank  which  is 
surrounded  by  a  wire  cage.  The  machines 
are  then  adjusted  if  necessary  by  a  few  men 
who  devote  their  time  to  this.  A  large  re- 
pair pit  and  big  bench  full  of  tools  are  ready 
for  use.  The  next  move  is  toward  the  indi- 
vidual table  ifver  which  the  n^ime  of  tlic 
diauffour  of  the  machine  hani^s  printeO. 
Then  the  machines  are  loaded  and  proceed 
on  their  way  through  the  city. 

Of   the   many   unique  private   garages   in 

Detroit,  probably  the  one  recently  built  by 

Dr.  A-  N.  Collins  is  among  the  mo>t  con- 

vcmcnt  and   modern   in   its   arrangements. 

Built  as  it   iu,  under  his   beautiful    home. 

^>m  a  fine  macadam  pathway  curving  grace- 

lnOy    down    to    the    entrance,    and    a    con- 

™'«*t  itairway   running   from   his   living 

'^^  <io*n  Xq  iht  place  where  his  machine 

,,   ^l'  '^=  gJ^^agc  ib  almost  ideally  adapted 


Iftu^  h 


^^^  ^  ^  nas  a  cement  tioon  a  ^vork 
*<»li  ^  eIV  "**^^*"^n'  and  tools  for  repair- 
*^^  JMvT*^^  ^^talftitig  parts  for  replace- 
^-*l^**,liinUrl*\^^"^   ^'^^^   ^*^^    electric 

•"^  ^n\^i  a*  ill^^^^"&  ^5  done  by   tlic 


**f% 


^''  Tioi  ^cached 

•*#  IM    


where  the*  washing  is  done.  There  is  also 
a  repair  pit  on  this  floor,  which  is  rarely 
used,  however,  both  because  of  lack  of 
room  and  because  so  little  of  the  work  on 
present  motor  cars  must  be  done  under  the 
machine.  The  paint  shop  and  dead  storage 
room  are  on  the  second  floor,  which  is 
reached  by  an  elevator.  The  garage  has 
storage  capacity  for  fifty  machines.  The 
shop  is  lighted  by  electricity  and  the  office 
by  gas.  There  is  a  fire  engine  house  only 
a  half  block  from  the  garage,  and  the  shop 
also  has  the  usual  chemical  extinguishers. 
Gasoline  is  stored  at  the  curb  line  in  front 
of  the  garage,  and  oil  in  barrels  just  inside 
with  a  drip  pan  beneath  the  faucets. 

The  Michigan  Automobile  Company  oc- 
cupies a  one  story  structure  with  base- 
ment. The  building  is  of  brick  with  hard- 
wood, floor  and  concrete  floor  in  the  base- 


Dm.  Colli  \s'  Private  Gara(^k. 

Ca  ment.     Storage  room  ^s,  at  the  front  of  the 

tar.  sliding   and   the   shop   in   the    rear.      The 

^Itop,    i  lent  is  nsed  for  dead  storage  and  ha*; 

ivfii   Ui   iJiom   in  one  corner.     It  ifi   reUi'^hed 

'TV  tiperaiT>tor 

1^1  rd,  which,'*  operate  a  garage  which  h 

contains    a    revr    can    be    drivt-u    cle-ii' 

'     lU   it  and   thtn  the  first  tloor,  there 

I  irnm  this  curd  t\k  at  ihv  si^Ie  of 

made  i^  c^laibte^nranei?   m  the 

regular  schedule  ^  ii|i  ihtf  fir-r 

♦liU  iwn  given  fcfonrlll  llo^^ir 

'icr    ^rv   \t^\mh%y\  elvvntit. 

iu>  lump  :^iini.  iiriv     \u\vv 

'h  bcitjy  Ihr  b;i!5is  vliich  in 

-vr  'M  the  1,-MiMgx"  cnn  :u 

'  ?y^ttm  i|i..[iiac4,  L-;nva> 

♦lirrK^  iilu  ;;itrd,    r'li»>r, 

I   la  jit    ihr  t-nlv   JJir^i 

Hi]  ii*i  U.I  .bini;  H  ,'uri^ 
svilii  Uii»l  ;inj.l  uiir  tit' It  -1 


Toronto   (Canada)  Oaras:es. 

The  principal  garages  in  the  city  of  To- 
ronto are  those  maintained  by  the  Doaun- 
ion  Automobile  Company,  at  Bay  and  Teai- 
perance  streets ;  the  Automobile  and  Supply 
Company,  24  Temperance  street;  H>^!c^ 
Brothers,  Ltd.,  on  Yonge,  near  Shut« 
street,  and  that  of  the  Canada  Cycle  and 
Motor  Company,  in  connection  with  tb< 
company's  big  factory,  near  the  end  of  tae 
Dundas  street  car  line. 

The  garage  of  the  Dominion  Automobile 
Company  is  a  brick  building,  with  storage 
facilities  for  forty  cars.  It  possesses  th< 
largest  elevator  in  the  country,  with  a  plat 
form  17  feet  long,  for  transferring  cars  be- 
tween the  garage  and  the  repair  ^op  oi 
the  upper  floor.  The  elevator  is  opcrattii 
by  electricity,  and  the  garage  is  full) 
equipped  for  the  care  of  both  gasoline  anc 
electric  vehicles.  The  doors  are  open  daj 
and  night,  with  competent  men  in  charge 
The  storage  rate  is  from  $5  to  $10  pei 
month.  Washing  cars,  fuel,  etc,  an 
charged  for  extra.  The  usual  charge  fo! 
washing  is  40  cents,  and  for  skilled  laboi 
on  repair  work  50  cents  an  hour. 

The  Automobile  and  Supply  Compan>  s 
garage  occupies  a  six  story,  fireproof,  brici 
building,  completely  equipped  with  even 
essential,  including  a  sprinkler  system,  td^ 
phone  connections  to  all  departments,  el^ 
vators,  turntables  on  each  floor,  retiring 
rooms,  etc.  Both  gasoline  and  electric  car! 
are  handled,  and  the  garage  will  accommo- 
date 100  cars.  The  charge  for  storage  u 
from  $10  to  $20  a  month.  Deliver>'  li 
charged  for  according  to  the  time  occupiwi 
and  repair  work  at  $0  cents  an  hour. 

Hyslop  Brothers,  Ltd.,  have  found  it  nee 
essary  to  increase  their  facilities,  and  thej 
have  purchased  the  vacant  lot  and  adjoiniiu 
property  at  the  northwest  comer  of  Vic 
toria  and  Shuter  streets,  opposite  Masse] 
Hall,  for  the  purpose  of  erecting  a  new 
building.  It  will  be  of  stone  and  brick 
five  stories  in  height,  100x125  feet  Th< 
entire  outlay  in  connection  with  this  ne^ 
structure  will  probably  exceed  $75,000,  anc 
it  is  proposed  to  bring  the  equipment  of  th( 
new  showrooms,  garage  and  shop  up  tc 
date  in  all  respects.  The  plans  provide  foi 
a  high  ceiling  for  the  main  floor  of  th^ 
showrooms,  around  the  walls  of  which  w! 
be  a  gallery,  with  doors  opening  into  th< 
business  offices,  ladies'  waiting  room,  chauf 
feurs'  room,  sample  room,  etc  Scparatt 
lockers  for  each  vehicle  will  be  provide  J. 
and  the  building  will  be  equipped  with  boL~- 
passenger  and  freight  elevators. 

The  Canada  Cycle  and  Motor  Company 
a  few  weeks  ago  erected  a  new  building  for 
garage  purposes  in  connection  with  the  To- 
ronto branch  factory.  This  is  a  brick  build- 
ing, 46x121  feet,  well  lighted  on  all  si«ic^. 
and  with  a  truss  roof,  leaving  the  tio'' 
space  entirely  clear  of  posts  or  supports  <'i 
any  kind.  The  overhead  hot  water  system 
is  used  for  heating,  and  the  cement  fl"'"' 
slopes  toward  a  centre  gutter  opening  mt' 
a  drain  at  one  end  of  the  room. 
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A  St.  Louis  Garage. 

One  of  the  most  modern  automobile 
?^arages  in  the  West  is  the  Reybarn  Motor 
Car  Company's  establishment  in  St.  Louis, 
which  has  just  been  occupied.  The  build- 
ing has  a  100  foot  frontage  by  170  foot 
Llcpth,  and  is  thoroughly  fireproof.  The 
side  walls  are  of  red  brick,  the*  front  is  of 
buff  colored  brick,  and  the  roof  of  rein- 
forced concrete  supported  by  trusses  from 
wall  to  wall,  leaving  the  interior  of  the 
l.uilding  entirely  free  of  posts.  The  front 
^ives  a  two  story  effect,  and  the^  building 
extends  back  30  feet.  This  gives  accom- 
modation for  a  large  and  roomy  office,  and 
^how  rooms  accommodating  three  of  the 
largest  touring  or  limousine  cars.  The 
second  story  is  used  as  a  lounging  or  wait- 
ing room  for  patrons  and  chauffeurs;  here 
also  are  located  lockers  for  each  patron 
and  chauffeur  connected  with  the  garage. 
The  building  is  heated  by  steam  and  venti- 
lation  is  by  skylights  in  the  roof. 

Electricity  generated  in  a  private  plant 
furnishes  interior  illumination  and  light  for 
large  electric  signs  in  front.  About  15 
feet  inside  of  each  of  the  two  front  en- 
trances a  pit  begins  and  runs  the  full  length 
of  the  building.  In  each  pit  is  a  movable 
turntable  on  a  track  operated  by  &  three 
horse  power  motor.  A  car  can  be  taken 
from  its  place  at  the  back  of  the  building, 
placed  on  the  table  and  run  out  of  the  front 
of  the  building  in  forty-five  seconds.  The 
table  will  turn  cars  of  156  inch  wheel  base. 
This  arrangement  of  pit  and  turntable  is 
novel. 

Two  overhead  washers  are  used  for  the 
cleaning  of  cars,  and  compressed  air  at 
T20  pounds  per  square  inch,  furnished  by 
a  private  compressor  plant,  is  used  to  blow 
off  dust,  blow  up  tires,  etc.  In  the  back 
of  each  stall  there  is  a  socket  for  receiving 
a  connection  plug  joined  by  a  flexible  wire 
cord  to  a  Coates  portable  electric  buffing 
machine,  which  allows  of  polishing  the  car 
as  it  stands.  Each  car  stands  over  a  shal- 
low pit  in  the  concrete  floor,  which  allows 
all  drippings  of  oil  and  grease  to  run  off 
without  injury  to  the  tires. 

A  600  gallon  Bowser  long  distance  out- 
fit is  used  to  store  gasoline,  and  all  lubri- 
cating oil  is  stored  in  Bowser  cabinets  in 
the  building. 

The  machine  shop,  which  is  partitioned  off 
by  concrete  walls,  is  50x35  feet,  and  is  well 
equipped  with  machine  tools;  compressed 
air  is  used  for  all  lifting  purposes. 

The  clock  system  of  checking  cars  enter- 
ing and  leaving  the  garage  is  in  use.  Be- 
low is  a  scale  of  charges  for  storage,  which 
was  first  put  in  use  by  this  concern  and  is 
now  being  generally  adopted  by  all  St. 
Louis  garage  men  : 

$30  per  month  for  all  limousines,  Loco- 
mobile Model  H,  Packard,  Pierce.  Pope- 
Toledo,  National,  Royal,  Acme,  Rambler 
Model  15,  Viqueot,  Rainier,  Thomas. 
Columbia,  Dorris,  Cadillac,  White.  Frank- 
lin 6  cylinder,  Stevens-Duryea  6  cylinder. 
Peerless,  Winton,  Ford  6  cylinder,  Welch, 
and  all  cars  of  foreign  manufacture. 


$25  per  month  for  Stoddard-Dayton, 
Pope-Hartford,  Oldsmobile  4  cylinder, 
Rambler  Model  14,  Orient  4  cylinder,  Max- 
well 4  cylinder,  28  horse  power  Pope- 
Toledo,  Marmon,  Mitchell  4  cylinder, 
Autocar  4  cylinder,  Northern,  Columbia  2 
cylinder,  St.  Louis  4  cylinder.  Locomobile 
Model  E,  20  horse  power  Franklin. 

$22.50  for  Moline,  Union,  Oldsmobile  2 
cylinder,  Wayne,  Rambler  T>'pe  i,  Max- 
well 2  cylinder,  Pope-Hartford  2  cylinder, 
Autocar  2  cylinder  tonneau,  Franklin  type 
B,  Knox,  Reliance. 

$20  for  Reo  touring  car,  Pope-Tribune, 
Maxwell  large  runabout,  Mitchell,  Cadillac 
tonneau,  Buick  tonneau,  Franklin  runabout. 
Ford  2  cylinder,  Queen. 

$18  per  month  for  Maxwell  small  run- 
about, Oldsmobile,  Autocar,  Cadillac,  Reo, 
Ford,  Yale. 

All  cars  now  of  the  $30  per  month  stor- 


State,  built  especially  for  the  purpose.  In 
planning  it  Mr.  Kimball  secured  the  serv- 
ices of  his  brother,  Thomas  R.  Kimball, 
a  well  known  architect  of  Omaha,  and  the 
two  traveled  through  the  East,  inspecting 
many  garages  and  selecting  the  best  points 
of  all. 

The  building  is  fireproof,  being  con- 
structed entirely  of  brick,  steel  and  con- 
crete, the  floors  being  of  the  latter  ma- 
terial. It  is  132  feet  in  length  and  44  feet 
in  width,  two  stories  and  basement  in  its 
rear  half,  and  one  stbry  and  basement  in 
its  front  half.  It  has  a  storage  capacity  of 
100  automobiles,  the  ground  floor  being 
used  for  live  storage  and  the  basement  for 
dead  storage.  The  shop  is  on  the  upper 
floor. 

As  an  advantage,  it  is  claimed  for  this 
garage  that  its  shop  is  fully  equipped  for 
remodeling    automobile    engines,    including 


Turntable  in  a  St.  Louis  Garage. 


age  class,  but  of  a  date  of  manufacture 
prior  to  1905,  will  come  under  $25  per 
month  class,  except  where  car  has  been  re- 
modeled, in  which  case  they  are  to  be 
charged  for  the  same  as  new  car  of  similar 
make.  All  cars  now  of  the  $25  per  month 
storage  class,  but  of  a  date  of  manufacture 
prior  to  1905,  will  come  under  the  $22.50 
per  month  class,  except  where  car  ha$  been 
remodeled,  when  it  is  to  be  charged  for 
the  same  as  a  new  car  of  similar  make. 

All  transients  are  charged  $1.50  per  day. 
Small  delivery  wagons,  $20  per  month. 
Repairing  75  cents  per  hour.  Overtime, 
holidays,  Sundays  and  night  work,  from 
7  p.  m.  to  7  a.  m.,  $1  per  hour.  Towing 
machine  with  one  man,  $4  per  hour;  ma- 
chine with  two  men  $5  per  hour. 

Gasoline,  20  cents  per  gallons,  straight. 

Delivery  of  cars.  $5  added  to  price  of 
storage.  Storage,  dead,  large  cars,  $10  per 
month ;  small  cars  $7.50  per  month.  Stor- 
age of  an  extra  body  will  be  same  as  dead 
storage  for  small  car. 


An  Omaha  Garage. 

R.  R.  Kinihall's  garage  is  one  of  two  in 
Omaha,    and   of   about    four    in    the    entire 


boring  of  cylinders  and  turning  pistons  and 
piston  rings.  Two  lathes,  run  by  electric 
power,  are  used,  one  large  and  one  small, 
the  former  being  a  Lodge  &  Shipley.  An 
overhead  track  is  used  for  transferring 
boilers  and  engines  from  machine  to  lathe, 
and  from  lathe  to  lathe.  Such  equipment 
is  found  in  no  other  garage  in  that  part  of 
the  country,  most  dealers  sending  the  ma- 
chines to  the  factory  when  seriously  out  of 
repair.  The  track  system  is  Y  shaped,  the 
stem  going  to  the  lathes  and  the  arms  ex- 
tending over  two  repair  pits.  The  pits  are 
sheet  metal  tanks,  which  drop  into  the  floor, 
and  which  can  be  taken  out  and  cleaned. 

In  a  room  to  the  side  of  the  shop  is  in- 
stalled a  vulcanizing  outfit,  the  kettle  of 
which  will  hold  six  tires  at  a  time.  It  is 
heated  through  a  pipe  from  a  Stanley  auto- 
mobile steam  boiler.  All  necessary  tools 
for  tire  work  are  at  hand,  and  are  manipu- 
lated by  a  factory  expert. 

For  protection  against  explosion,  the 
gasoline  is  kept  in  an  underground  room, 
concrete  lined,  in  the  alley  in  the  rear  of 
the  building,  from  which  it  is  carried  into 
the  garage  by  the  Bowser  system  of  pumps. 
The  oil  is  in  two  tanks  of  200  gallons  each, 
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Kimball's  Garage,  Showing  Incuned  Approach  and  Elevated  Show  Windows. 


connected  together  by  pipe.  It  can  be 
drawn  from  both  at  the  same  time,  or  from 
one  at  a  time,  and  one  can  be  emptied  and 
cleaned  while  the  other  is  in  use. 

For  storing  lubricating  oil,  five  ordinary 
water  tanks  of  no  gallons  each  are 
anchored  in  a  half  story  metal  floor  in  the 
rear  part  of  the  garage,  the  bottoms  reach- 
ing pretty  well  toward  the  ground  floor. 
The  oil  is  drawn -.through  cocks  at  the 
bottom,  and  gauges  are  provided  to  show 
the  amount  of  oil  in  the  tanks. 

The  garage  has  its  own  steam  plant  for 
heating,  but  uses  city  gas  and  electric 
lights.  It  has  its  own  electric  power  plant, 
which  runs  the  elevator  and  lathes.  Power 
is  supplied  by  two  motors,  which  can  be 
connected  up  to  run  singly  or  together. 
The  elevator  is  fast  and  carries  easily  a 
machine  of  the  largest  type.  On  the  ground 
floor  a  heavy  steel  bar  is  placed  in  front 
of  the  shaft  at  the  height  of  about  a  foot, 


to  prevent  machines  running  into  it.  The 
plant  has  a  house  system  of  telephones. 

Mr.  Kimball  is  building  air  pumps  which 
will  furnish  compressed  air  to  all  parts 
of  the  building.  It  will  also  be  piped 
through  the  basement  to  the  street,  so  that 
tires  can  be  pumped  up  without  bringing 
the  machine  into  the  building.  Prepara- 
tion is  also  being  made  to  install  a  plant  for 
charging  batteries.  That  these  improve- 
ments are  not  in  now  is  explained  by  the 
fact  that  the  garage  is  new  and  Mr.  Kim- 
ball has  not  had  time  to  get  everything  in 
shape  according  to  his  plans. 

The  main  floor  of  the  garage  is  consider- 
ably above  the  level  of  the  street,  and  the 
approach  is  a  gentle  incline.  The  entrance 
is  exactly  in  the  centre,  and  on  either  side 
is  a  show  window  which  accommodates 
one  machine,  setting  on  an  elevated  floor 
which  brings  the  body  up  to  a  level  with 
the  eye.    Each  show  window  is  the  fore- 


ground of  an  elegantly  appointed  room, 
the  one  on  the  left  the  office,  and  the  ore 
on  the  right  a  waiting  room  for  womca 
patrons.  It  is  furnished  with  rugs,  chairs, 
divans,  mirrors  and  a  table  with  the  late^ 
magazines,  especially  motoring  journals.  A 
room  will  be  built  in  the  rear  of  tb« 
women's  r(K>m  as  a  smoking  and  lotinging 
room  for  the  chauffeurs. 

Present  accommodations  for  chauffeurs 
and  owners  consist  of  a  bench  repair  sys- 
tem in  the  basement  and  a  system  of  lock- 
ers on  the  main  floor.  Ordinary  tools  and 
plenty  of  bench  room  are  provided  in  xht 
basement,  and  the  chauffeurs  can  tinker  a: 
their  own  sweet  will. 

Automobiles  are  kept  track  of  by  a  card 
system.  One  part  of  the  card  has  a  plact 
for  the  number  of  the  machine,  the  name 
of  the  man  to  whom  it  is  rented  and  the 
time  it  left  the  garage.  This  is  torn  o^ 
and  kept  at  the  office.  The  other  part,  af- 
ter these  same  items  are  entered  on  it,  i> 
torn  off  and  given  to  the  chauffeur.  It  con- 
tains also  space  for  the  time  of  return  to 
the  garage,  delays  due  to  driver  or  ma- 
chine, drivers  hire,  and  the  net  time  used, 
counting  out  delays.  The  chauflFeur  fills  in 
these  items,  collecting  at  the  end  of  the 
journey  if  so  instructed  on  the  card,  aai 
returns  the  card  to  the  office.  The  same 
card  is  used  for  owners  of  automobiles  who 
take  a  driver  from  the  garage. 

Average  charges  on  a  tourings  car  for 
storage  and  washing  and  delivery  to  the 
city  limits  when  needed  are  $25  per  month: 
on  runabouts  for  the  same  items,  $20.  Ch: 
and  gasoline  are  furnished  patrons  of  the 
Omaha  garages  at  the  same  price  per  gallon 
as  they  would  have  to  pay  the  Standard  Oil 
Company.  From  35  to  75  cents  is  paid  for 
chauffeurs  per  hour,  the  average  being 
about  50  cents.  Fifty  cents  an  hour  is 
charged  for  washing,  and  all  the  way  from 
30  to  50  cents  an  hour  is  charged  for  labor 
The  Omaha  dealers  charge  $3  an  hour  for 
the  rent  of  a  machine,  and  furnish  a 
chauffeur. 

Many  Omahans  have  sold  their  horses, 
or  are  selling  them,  and  are  converting  their 
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stables  into  garages.  Among  them  are 
Herman  Kountze,  the  millionaire  banker; 
E.  A.  Cudahy,  the  packer;  J.  S.  Brady, 
wholesale  grocer;  F.  P.  Kirkendall,  shoe 
manufacturer;  A.  P.  Austin,  wholesale 
shoe  dealer;  G.  W.  Wattles,  banker.  The 
private  garage  idea  being  new  in  Omaha, 
the  garage  of  elaborate  equipment  and  ap- 
pointment is  unknown.  Among  the  best  is 
that  of  A.  P.  Austin.  He  has  sold  all  his 
horses  and  now  uses  the  carriage  room  for 
storing  his  two  autos,  while  he  has  con- 
verted the  stalls  into  a  shop  room,  which  is 
fitted  up  with  a  lathe  and  all  sorts  of  hand 
tools.  The  gasoline  is  stored  in  an  under- 
ground tank  outside  the  garage,  and  is 
brought  in  by  a  Bowser  pump  system.  The 
chauffeur  has  cosy  quarters  above  in  what 
used  to  be  the  coachman's  room.  Herman 
Kountze  and  Frank  Colpetzer  and  others 
have  mercury  arc  rectifiers  for  charging. 

Dr.  J.  P.  Lord  has  a  small  garage  for 
the  accommodation  of  one  machine  in  the 
basement  of  his  house,  equipped  with  gaso- 
line tank,  lubricating  oil  tank  and  tools  for 
all  work  except  machine  work.  Floor  and 
walls  are  of  concrete.  Dr.  Lord  finds  it 
very  handy  in  that  he  does  not  need  to 
leave  the  house  when  he  wants  to  tinker  his 
machine. 


Denver  Garages. 

Although  practically  no  business  houses 
in  Denver  are  using  motor  wagons  in  their 
delivery  and  trucking  service,  there  are 
fourteen  garages  in  the  city,  and  one  of 
these,  that  of  the  Gray  Automobile  Com- 
pany, at  1548  Broadway,  is  exclusively  de- 
voted to  the  housing  and  care  of  cus- 
tomers* cars. 

The  machine  shop  of  the  company  is 
claimed  to  be  the  best  equipped  in  the  city, 
and  the  company  does  most  of  the  difficult 
repair  work  for  the  other  garages,  as  well 
as  for  its  own  patronage.  In  the  shop  are 
three  lathes,  a  drill  press,  a  milling  ma- 
chine and  a  complete  blacksmith  depart- 
ment The  lathes  range  from  a  6  inch  up 
to  a  30  inch  swing,  and  cut  either  metric 
or  standard  threads.  The  milling  ma- 
chine is  of  the  universal  type. 

The  rates  charged  for  service  of  me- 
chanics are  75  cents  per  hour;  helpers,  60 
cents  per  hour.  Storage  rates  are  from  $5 
to  $30  a  month.  The  dead  storage  on 
runabouts  is  $5.  A  big  machine  that  has 
to  be  cleaned  every  day  costs  $30  a  month, 
three  hours  being  required  to  thoroughly 
clean  a  large  machine.  A  portable  buf- 
fing machine  and  compressed  air  are  util- 
ized in  cleaning.  The  cushions  are  cleaned 
under  350  pounds  pressure  of  compressed 
air. 

Each  grade  of  oil  is  stored  in  its  own 
tank,  and  there  is  an  individual  measure 
for  every  tank.  All  the  oil  tanks,  with  the 
exception  of  the  gasoline  tank,  are  above 
ground.  Engines  and  bodies  are  handled 
by  means  of  block  and  tackle. 

The  garage  is  one  story  high,  62  feet 
wide  and  125  feet  long,  and  is  heated  by 


a  hot  air  furnace,  located  on  the  main 
floor  of  the  building.  The  rooms  are 
lighted  by  ele'ctricity,  2,000  candle  power 
\arc  lights  being  used,  which  produce  a  very 
intense  illumination.  For  fire  protection 
there  are  patent  fire  extinguishers  in  all 
parts  of  the  building,  at  distances  of  5  feet 
in  every  direction.  Besides  that  there  are 
two  immense  doors  in  the  front  of  the  gar- 
age, which  practically  extend  over  the  en- 
tire front  of  the  building,  so  that  the  ve- 
hicles may  be  removed  rapidly  and  without 
much  fear  of  congestion.     There  is  also  a 


A  Typical  Country  Town  Garage. 

By  W.  p.  G. 
The  garage  of  Riley  Brothers,  Bridge- 
ton,  N.  J.,  is  centrally  located  at  the  foot 
of  Laurel  street,  one  of  the  principal  busi- 
ness streets  of  the  city.  The  main  building 
has  a  frontage  on  Jefferson  street  of  60 
feet  and  extends  back  40  feet.  An  annex, 
40x60  feet,  has  just  been  built.  The  build- 
ing is  constructed  of  corrugated  iron,  with 
a  wooden  frame  and  floors.  The  superior 
advantage  offered  by  cement  for  the  floors 
is  appreciated,  and  later  on  a  cement  floor 
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large  door  in  the  rear  of  the  building.    The 
building  is  of  brick. 

The  Gray  Automobile  Company  store 
thirty-two  vehicles.  They  do  not  take  care 
of  any  electric  machines,  finding  them  un- 
profitable. Besides,  Mr.  Gray  finds  that  the 
electric  vehicles  are  usually  owned  by 
women,  and  it  is  so  difficult  to  do  business 
with  women  that  he  would  not  take  care  of 
their  cars  even  if  they  paid  a  little  better 
than  they  do. 


Lincoln  (Neb.)  Garage. 

The  Sidles  Automobile  Company  has  a 
very  neat  garage  at  Lincoln,  Neb.  The  two 
doors  at  the  entrance,  made  by  the  Rich- 
mond Safety  Gate  Company,  of  Richmond, 
Ind.,  slide  to  the  ceiling,  leaving  the  doors 
entirely  out  of  the  road,  where  they  can- 
not be  torn  from  their  fastenings  by  a  reck- 
less chauffeur.  The.  main  room  is  75x90 
feet,  without  a  post  in  it.  The  floors  are 
of  cement  and  are  slanted  toward  the  cen- 
tre, giving  'good  drainage.  The  company 
has  a  compressed  air  tank  4x12  feet,  from 
which  air  is  distributed  to  all  parts  of  the 
house.  The  windows  in  the  office  are  lo- 
cated so  that  everything  going  on  in  the 
main  garage  and  shop  room  can  be  observed 
from  the  office. 


will  be  laid  down.  A  wide  swinging  door 
placed  at  the  centre  in  the  front  end  con- 
stitutes the  main  entrance,  and  a  smaller 
door  on  the  lower  side  gives  access  to  the 
main  room.  A  similar  door  on  the  upper 
side  opens  directly  into  the  office  and  re- 
ception room.  Two  large  show  windows, 
one  at  each  end,  provide  an  abundance  of 
light,  and  one  of  them  is  used  for  display- 
ing sundries  and  supplies.  A  large  painted 
sign  surmounts  the  front  The  building  is 
amply  provided  with  windows  on  the  sides 
and  at  the  rear  end,  and  together  with 
large  skylights  in  the  roof  the  interior  is 
well  lighted. 

arrangement  of  building. 
The  northeast  side  of  the  front  room  is 
fitted  up  with  shelves  and  show  cases,  which 
are  used  for  display  purposes,  und  enable 
the  owners  to  show  their  sundries  to  the 
best  advantage.  In  addition  to  the  main 
entrance  in  front,  means  of  exit  are  pro- 
vided by  doors  at  the  rear  end  and  also  on 
the  side,  so  that  they  have  three  entrances, 
and  being  so  well  provided  with  doors,  the 
cars  could  be  readily  moved  to  a  place  of 
safety  in  case  of  fire.  The  two  main  rooms 
are  connected  by  a  large  passageway  be- 
tween, the  front  being  used  for  a  display 
room  chiefly  and  the  rear  for  storing  cars. 
The  machine  shop  is  located  on  the  west 
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side  of  the  front  room,  the  benches  and 
lathes  being  located  near  the  windows, 
where  good  light  is  aflForded  the  workmen. 
At  the  rear,  near  the  passageway,  there  is 
a  washstand  for  the  convenience  of  patrons 
and  workmen.  A  row  of  benches  is  erected 
along  the  two  lateral  walls  of  the  annex, 
and  the  cars  are  arranged  in  rows  on  each 
side  of  the  room,  with  a  wide  area  be- 
tween. Under  each  car  space  or  stall  a  pit, 
2  feet  wide,  4  feet  long  and  3  deep,  is  dug, 
to  give  the  mechanic  ready  access  to  the 
works  from  below.  The  work  bench  being 
immediately  to  the  rear  will  afford  a  very 
convenient  arrangement  for  facilitating  the 
work  of  making  the  necessary  adjustments 
and  repairs. 

Each  patron's  car  will  have  its  regular 
place  of  keeping.  The  corrugated  iron  sides 
and  roof,  with  all  the  beams  and  overhead 
work,  will  be  painted  with  white  kalsomine 
or  water  paint  The  side  used  for  display 
purposes  is  sheathed  with  heart  pine  and 
finished  with  oil.  A  room  15x15  on  the 
northwest  comer,  facing  the  street,  is  used 
for  an  office  and  reception  room.  It  is 
finished  in  hardwood  and  oiled.  Beside 
the  ordinary  office  furniture,  the  walls  are 
ornamented  with  pictures,  and  so  fitted  it 
makes  a  very  cosy  reception  room.  This 
is  also  the  headquarters  and  meeting  place 
of  the  Cumberland  County  Automobile 
Club.  All  the  leading  automobile  literature, 
with  road  maps  and  other  sources  of  in- 
formation, is  placed  at  the  disposal  of 
patrons. 

HEATING. 

The  garage  is  heated  in  winter  by  steam, 
pipes  being  distributed  over  the  building, 
and  the  office  is  heated  by  a  radiator.  A 
10  horse  power  upright  boiler  is  located 
in  the  basement,  and  forms  the  heating 
plant.  Electricity  is  used  for  night  illumi- 
nation, and  for  lighting  dark  comers  that 
are  inaccessible  to  ordinary  daylight  port- 
able light  fixtures,  with  long  flexible  cord 
connections,  are  hung  at  convenient  places 
over  the  building.  Housing  facilities  are 
afforded  for  about  fifty  cars. 

The  main  floor  is  about  8  inches  above 
the  ground.  The  floor  at  the  entrance  is 
flush  with  the  pavement,  and  rises  with  a 
gradual  incline  to  the  level  of  the  main 
floor,  forming  an  easy  grade  for  the  car 
to  enter.  A  basin  about  8  inches  deep  and 
12  feet  square,  with  a  concrete  lining,  is 
built  in  the  floor  at  the  rear,  to  be  used  for 
washing  cars  inside  the  garage,  and  a  sta- 
tionary platform  in  the  yard,  with  slats 
laid  crosswise  over  a  pit,  is  used  when 
weather  conditions  are  favorable  for  out- 
side work.  A  suitable  drainage  outlet  is 
connected  with  the  basin,  and  empties  into 
the  sewer  system  of  the  city. 

GASOLINE  STORAGE. 

The  garage  is  well  ventilated  by  lowering 
the  upper  windows  and  from  ventilators 
in  the  roof.  No  gasoline  is  stored  in  the 
main  building,  but  it  is  kept  in  a  separate 
house  far  enough  from  the  main  building 
to  prevent  the  possibility  of  fire  from  that 
source.    Ordinary  galvanized  iron  tanks  are 


used  for  storing,  and  later  on  it  is  the  in- 
tention to  install  an  underground  system 
of  storage  tanks  with  pump  conections. 
The  rates  for  insurance  where  gasoline  is 
extensively  used  being  absolutely  prohibi- 
tory, it  behooves  the  owner  to  take  every 
precaution  against  fire  that  human  ingenui- 
ty can  devise.  Protection  against  fire  is 
provided  for  by  chemical  fire  extinguishers, 
and  numerous  buckets  are  placed  near  the 
water  faucets.  To  cope  with  gasoline  fires 
burlap  bags  of  about  i  bushel  capacity  are 
filled  with  dry  sand  and  suspended  by 
cords  from  the  beams  overhead  all  over  the 
building.  Should  it  be  found  necessary  to 
use  them,  the  cords  can  be  cut  and  the  bags 
ripped  open,  supplying  sand  immediately  and 
in  abundance  to  be  thrown  on  the  flames. 

The  machine  shop  is  equipped  with  lathes, 
drill  presses  and  all  accessories  of  a  mod- 
ern machine  shop,  and  with  such  an  equip- 
ment all  ordinary  repair  work  can  be  sat- 
isfactorily done.  A  block  and  tackle  is 
fastened  to  the  beams  overhead,  ond  effect- 
ually takes  the  place  of  a  crane  for  remov- 
ing engines  and  bodies.  It  can  be  quickly 
placed  in  position  for  work  in  any  part  of 
the  shop,  and  does  the  work  of  a  crane 
very  effectually.  The  motive  power  for 
operating  the  machinery  is  si^pplied  by  a  5 
horse  power  electric  motor,  and  the  current 
is  furnished  by  the  City  Electric  Lighting 
Company.  Cylinder  oil  is  stored  in  a  re- 
mote comer  of  the  room,  in  tanks,  and 
pumped  out  as  needed. 

DISPOSAL   OF   REFUSE. 

It  is  rather  a  difficult  problem  to  keep 
floors  clean  in  a  place  where  so  much  oil  is 
constantly  spilled,  but  the  most  satisfactory 
method  found  is  the  following:  Sand  and 
sawdust  are  lightly  sprinkled  over  the  floor 
and  allowed  to  remain  some  time  to  ab- 
sorb the  oil,  when  the  whole  is  swept  off. 
When  the  walls  become  dingy  and  unsightly 
they  are  given  a  fresh  coat  of  the  prepara- 
tion mentioned  above.  Gasoline  refuse  is 
disposed  of  by  pouring  it  on  the  ground  in 
the  rear  lot,  which,  being  in  close  proximity 
to  the  river,  allows  of  this  bemg  safely 
done.  Oil  soaked  cotton  waste  is  bumed 
at  a  safe  distance  from  the  garage  as  fast 
as  it  accumulates,  and  it  is  kept  in  metal 
receptacles  until  such  time  as  it  is  disposed 
of,  so  that  there  is  no  danger  of  sponta- 
neous combustion  of  the  inflammable  sub- 
stance. The  accumulated  oil  drippings 
from  the  cars  are  kept  covered  with  dry 
sand  to  absorb  the  oil,  after  which  it  may 
be  readily  removed  with  the  broom. 

CLEANING  METHODS. 

The  method  of  caring  for  the  cars  de- 
serves detailed  description.  Cars  are 
washed,  if  possible,  before  the  mud  has  a 
chance  to  dry  on  the  bodies,  as  such  treat- 
ment is  found  to  conserve  the  paint  and 
keeps  it  looking  fresh,  and  preserves  the 
gloss  longer  than  when  less  care  is  used. 
Nothing  is  ever  used  on  the  body  except 
water  under  pressure  from  the  hose,  while 
the  mud  is  being  loosened  by  light  mopping 
with  a  soft  sponge,  and  this  is  followed  by 
drying:  and  polishing  with  a  chamois  skin. 


When  carefully  done  in  this  fashioit,  wash- 
ing does  not  seem  to  have  any  tendency  to 
cause  the  varnish  to  crack,  but  it  dulls  lU 
lustre,  so  that  the  longer  a  new  car  can  be 
kept  clean  by  simply  dusting  the  better  it  is 
for  it  During  winter  service  they  are  never 
washed  while  the  mud  is  frozen  to  the  sur- 
face, as  such  treatment  will  have  a  roost 
damaging  action  on  the  paint  and  cause  it 
to  crack  very  promptly.  The  so  called 
grease  solvents  are  effectual  in  removing 
grease  from  the  surface,  but  they  arc 
thought  to  have  a  dulling  effect  on  the 
paint,  and  for  that  reason  they  are  very 
sparingly  used,  and  then  only  on  the  run- 
ning gears. 

For  the  care  of  the  leather  trimmings 
such  as  backs  and  cushions,  ordinar>'  harness 
soap  is  employed,  such  as  is  used  by  livery- 
men to  clean  harness.  This  will  clean  leath- 
er and  keep  it  soft  and  pliable,  thereby  pre- 
venting it  from  cracking.  No  form  of 
dressing  is  used  for  cravenette  tops,  but 
they  are  frequently  brushed  to  dislodge  the 
dust.  Dust  and  water  in  combination  have 
a  most  injurious  effect  on  this  material,  and 
cause  the  fabric  to  rot  and  become  useless 
as  a  protective  against  water.  The  metal 
ornamental  work,  together  with  the  lamps, 
horns,  etc.,  is  polished  with  silver  polish, 
and  after  polishing  they  are  given  a  light 
coating  of  mercurial  ointment  to  preserve 
the  lustre,  and  keep  them  from  tarnishing. 
Only  a  small  amount  of  the  preparation  is 
necessary  for  the  purpose,  and  it  is  applied 
on  a  woolen  rag.  The  metallic  mercury  in 
the  preparation  forms  an  amalgam  with  the 
brass  and  prevents  oxidation  from  damp- 
ness. Metallic  surfaces  can  be  prevented 
from  rusting  by  this  treatment. 

Cars  are  protected  from  the  direct  rays 
of  the  sun  as  much  as  possible,  and  while 
the  garage  should  not  be  dark,  the  light 
should  be  mellow  and  diffused.  It  is  a  mat- 
ter of  common  observation  that  bright  sun- 
light will  cause  the  paint  to  fade,  and  for 
this  reason  particularly  they  should  not  be 
so  exposed.  Cape  tops  should  be  kept  up  and 
on  the  stretch  when  not  in  use,  to  keep  them 
free  of  wrinkles  and  creases  that  form  when 
they  are  kept  down  for  any  length  of  time, 
and  cause  the  fabric  to  weaken  and  ulti- 
mately crack. 

CARE    OF    TIRES. 

Needless  to  say  the  tires  come  in  for  a 
large  share  of  attention.  During  the  time 
the  car  is  in  storage  they  are  partially  de- 
flated and  the  weight  of  the  car  is  taken 
off  by  having  it  jacked  up.  Light  being 
injurious  to  rubber  goods  it  is  shut  out  by 
having  the  tires  covered  with  bags  made 
of  some  material  impervious  to  it,  which 
are  made  to  fit  and  fastened  by  drawing 
strings  around  the  inside  of  the  wheels. 
Any  covering  that  excludes  the  light  is 
sufficient,  but  it  is  found  that  the  above  ar- 
rangement is  very  convenient  to  use.  Oil 
is  a  solvent  of  rubber,  and,  consequently, 
has  a  most  damaging  influence  on  tires; 
the  greatest  care,  therefore,  is  exercised  to 
prevent  it  from  accumulating  on  them. 
When  cars  are  in  daily  use  tires  are  kept 
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inflated  to  the  limit,  and  no  guesswork  is 
permitted  in  this  respect,  but  they  are  test- 
ed by  the  pressure  gauge  and  each  tire  is 
known  to  have  the  proper  pressure.  This 
is  a  practical  detail  that  is  often  neglected, 
and  it  is  soon  learned  by  experience,  often 
costly,  that  the  best  way  to  prolong  the 
period  of  usefulness  of  the  tire  is  to  have 
it  pumped  up  to  the  limit  when  under  load. 
For  making  minor  repairs  to  the  tubes 
and  casings,  and  when  the  injury  is  too 
extensive  to  be  remedied  by  the  acid  cure, 
a  \'ulcanizer  is  used.  The  acid  cure  process 
is  also  frequently  used,  and  has  given  sat- 
isfactory results.  When  the  casings  be- 
come excessively  worn  they  are  returned 
to  the  factory  for  recovering,  no  attempt 
being  made  to  make  repairs  on  such  an  ex- 
tensive scale.  For  emergency  repairs  of 
blowouts  the  garage  people  are  in  the  habit 
of  using  a  buckskin  cover  or  a  protector 
composed  of  rubber  and  canvas  fabric,  such 
as  are  furnished  by  the  tire  dealers.  When 
other  means  are  not  at  hand  canvas  strips 
4  inches  wide  applied  to  the  tread  and  held 
in  place  by  tire  tape  will  render  temporary 
assistance  and  enable  the  car  to  be  taken  to  a 
place  where  better  facilities  are  afforded  for 
completing  the  job.  In  connection  with 
the  proper  care  of  tires  the  rims  receive  a 
share  of  attention  also.  They  are  kept  cov- 
ered with  paint,  and  not  allowed  to  rust. 
Rusty  spots  of  the  rim  adjacent  to  the  shoe 
will  soon  cause  the  fabric  to  rot  and  a 
rupture  will  occur  sooner  or  later  as  a 
consequence.  Water  will  also  work  in 
around  it  and  penetrate  the  structure  be- 
tween the  plies  of  rubber,  leading  to  dis- 
integration of  the  tire,  and  rendering  it 
unfit  for  use. 

COBiFRESSED  AIR  SYSTEMS. 

It  is  essential  in  an  establishment  of  the 
kind  under  consideration  to  have  some 
means  of  compressing  and  storing  air,  as 
pumping  up  a  tire  by  manual  labor  is  too 
tedious,  and  does  not  have  a  very  salutary 
effect  on  the  individual.  For  meeting  this 
requirement,  a  pulley  affixed  to  the  main 
line  of  shafting  overhead  is  connected  to  a 
small  air  pump  by  belting,  and  the  pump 
IS  connected  with  a  tank  through  tubing, 
which  gives  a  constant  supply  of  air  under 
pressure  for  inflating  tires.  The  tank  is 
constructed  of  galvanized  iron,  riveted  at 
the  seams,  and  has  a  capacity  of  25  gallons, 
and  it  is  also  fitted  with  a  gauge  for  regis- 
tering the  pressure.  This  arrangement 
forms  a  cheap  and  satisfactory  combination 
for  compressing  air.  The  compressed  air 
can  be  used  for  cleaning  out  oil  holes  when 
they  become  obstructed. 

RELIEF  WAGON. 

A  special  ambulance  or  towing  car  is  in 
course  of  construction  that  seems  to  possess 
some  features  worthy  of  description.  A 
discarded  runabout  of  7  rated  horse  power 
has  been  put  in  rtmning  condition  and  fitted 
with  a  piano  box  body.  This  body  will  give 
lots  of  room,  and  in  it  will  be  carried  a  full 
complement  of  tools  and  such  extra  parts 
as  experience  proves  to  be  most  frequently 
needed  to  meet  the  exigencies  of  daily  use. 
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To>N^*^&  ropes,  extra  tires,  crow  bars,  hoist- 
ing i^^ks  and  all  the  necessary  parapher- 
nalia, for  making  repairs  on  the  road  will  be 
always  ready  in  case  of  emergency.  A  very 
useful  part  of  the  outfit,  and  one  that  can 
be  used  for  a  variety  of  purposes,  is  the  ad- 
justable ratchet  wrench,  and  this  tool  is 
just  as  useful  to  the  private  owner.  I  have 
been  using  one  ever  since  operating  a  car, 
and  find  that  it  enables  one  to  reach  nuts 
that  are  inaccessible  to  the  ordinary  wrench 
without  removing  the  body  of  the  car.  A 
special  set  of  tire  irons  are  made  use  of 
for  removing  tires.  These  consist  of  flat 
pieces  of  iron  18  inches  long,  i  inch  wide 
and  one-quarter  inch  thick  at  the  large  end, 
tapered  to  a  blade  not  thick  enough  to  in- 
jure the  tire  and  slightly  curved  from  side 
to  side.  These  tools  give  a  pi)werful  le- 
verage, and  make  the  removal  cf  a  tire  a 
very  expeditious  operation. 

Two  varieties  of  dry  cells  are  used  and 
sold,  as  they  are  almost  exclusively  used 
in  this  section,  and  there  is  very  little  com- 
plaint from  this  source.  As  a  matter  of 
fact,  they  are  tested  before  selling  and  each 
customer  is  certain  to  get  a  reliable  article. 
Batteries  are  kept  in  barrels  in  the  dryest 
part  of  the  building,  to  prevent  deteriora- 
tion that  ensues  when  exposed  to  dampness. 

SUPPLY  TRADE. 

Three  grades  of  lubricating  oil,  light, 
medium  and  heavy,  are  kept  to  meet  the  re- 
quirements of  the  different  seasons,  and  the 
importance  of  looking  after  the  lubricating 
system  is  strongly  impressed  on  those 
whose  experience  and  training  in  operating 
cars  are  deficient.  The  practical  garage 
man  has  always  a  fund  of  valuable  infor- 
mation at  his  disposal,  and  if  he  imparts 
this  knowledge  to  his  patrons  the  kindness 
is  usually  appreciated.  A  heavy  petroleum 
grease  is  used  for  transmissions  and  differ- 
entials; it  is  more  lasting,  and  the  oil  is 
not  sprinkled  so  promiscuously  from  the 
gears. 

When  patrons*  cars  are  not  called  for  in 
person  a  message  will  procure  immediate 
delivery  to  the  home  by  a  competent  driver. 
A  systematic  overhauling  and  cleaning  af- 
ter each  run  is  the  customary  method  of 
keeping  patrons*  cars  in  running  condition. 
The  rates  for  care  and  storage  range  from 
$10  to  $30  per  month,  the  former  price  in- 
cluding housing  only,  while  the  latter  in- 
cludes cleaning,  oiling  and  adjustments, 
materials  and  repairs  being  charged  for  at 
the  regular  rates.  The  garage  is  kept  open 
at  all  hours,  and  complete  telephone  con- 
nections enable  them  to  keep  in  constant 
touch  with  anyone  needing  assistance.  A 
full  line  of  extra  parts  is  kept  in  stock,  and 
a  special  stock  room,  12x15  feet,  is  set  off 
at  the  rear  of  the  front  room  for  their  ac- 
commodation. The  above  statement  re- 
quires some  qualification,  however,  for  the 
extras  are  kept  for  the  cars  of  which  the 
owners  control  the  agency.  A  full  line  of 
automobile  sundries  is  carried,  including 
horns,  lamps,  goggles,  tires  and  gentlemen's 
and  ladies'  automobile  furnishings.  Cars 
are  also  kept  for  hiring  out,  and  experi- 
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enced  drivers  are  commissioned  to  take 
parties  out  when  requested.  New  and  sec- 
ond hand  cars  are  kept  constantly  in  stock. 
The  gasoline  motor  vehicle  is  the  car  of 
choice  in  that  section  of  the  country,  and  a 
steam  car  is  a  curiosity.  The  only  one  that 
the  writer  knows  of  is  an  antiquated  affair 
that  has  been  for  sale  for  the  last  two 
years,  but  there  is  no  prospect  of  its  ever 
leaving  its  present  quarters,  unless  the 
plan  suggested  by  one  of  the  contributors  to 
the  Doctors'  Number  be  tried,  and  the  plan 
to  sell  the  article  on  credit,  with  the  added 
assurance  that  it  will  stay  sold,  might  be 
tried  in  this  case  with  the  same  satisfactory 
results. 

SOME  REPAIR  WRINKLES. 

Every  practical  repair  man  has  his  own 
little  wrinkle  for  doing  the  ordinary  every 
day  work  of  his  trade.  It  is  sometimes  a 
difficult  undertaking  for  an  amateur  to  de- 
termine the  existence  of  a  loose  bearing, 
and  from  a  railroad  man  I  learned  that  it 
can  be  done  by  the  following  simple  ex- 
pedient A  small  piece  of  soft  wire  is 
flattened  by  hammering  until  it  assumes  a 
ribbon  shape.  By  removing  the  oil  pipe  and 
inserting  this  in  the  hole  over  the  bearing 
any  appreciable  amount  of  space  between 
the  shaft  and  bushing  can  be  made  out. 
The  weight  of  the  shaft  resting  on  the  bot- 
tom of  the  bearing  will,  when  there  is  much 
play,  allow  the  wire  to  be  passed  around 
the  shaft,  and  shows  approximately  the 
amount  of  space  between  the  parts.  Al-- 
though  engine  pounds  come  from  many  and 
varied  sources,  looseness  of  the  main  en- 
gine bearings  forms  a  very  common  cause. 
The  subject  of  engine  noises,  while  being 
somewhat  outside  of  the  scope  of  this  pa- 
per, is  nevertheless  a  very  interesting  one, 
and  one  that  causes  a  good  deal  of  anxiety 
to  the  operator.  I  once  heard  a  repair 
man  of  large  practical  experience  make  the 
statement  that  all  internal  combustion  en- 
gines will  pound  under  different  conditions, 
and  as  my  experience  increases  I  am  in- 
clined to  the  belief  that  he  is  correct 

A  method  similar  to  the  one  described 
above  is  used  to  determine  whether  or  not 
a  clutch  seats  properly.  Thin  strips  of  pa- 
per are  placed  on  the  leather  facing  and 
around  the  circumference  of  the  cone,  and 
if  the  parts  are  out  of  alignment  they  will 
not  hold  when  *the  cone  engages  in  the 
drum. 

Coal  oil  is  largely  used  to  cut  out  the 
carbon  deposit  in  the  cylinder  from  exces- 
sive lubrication.  A  thorough  flushing  out 
with  kerosene  will  make  the  engine  run 
better,  and  it  is  good  practice  to  repeat  the 
dose  frequently. 

I  notice  that  many  cars  are  provided 
with  an  extra  luggage  carrier  which  is  con- 
structed of  wood,  12  inches  deep  by  18 
long,  and  extending  from  side  to  side.  The 
box  is  securely  fastened  to  the  back  of  the 
car,  and  looks  as  well  and  gives  more  space 
than  basket  hampers. 

Heretofore  it  has  always  been  necessary 
to  send  the  car  outside  of  the  shop  for  work 
of  this  nature,  but  the  owners  of  the  garage 


THE  HORSELESS  AGE. 


VoL  17p  No.  sa. 


referred  to  contemplate  the  addition  of  a 
wheelwright  and  carriage  painting  and 
trimming  shop.  When  completed  they  will 
make  tops,  cut  down  and  remodel  bodies, 
do  their  own  painting  and  trimming,  and 
undertake  all  branches  of  repair  work. 
Most  carriage  shops  are  lacking  in  facilities 
for  doing  such  heavy  work  as  painting  cars, 
and  some  establishment  where  the  work 
can  be  done  satisfactorily  and  nearer  home 
will  prove  a  great  convenience. 

PERSONNEL  OF  THE  GARAGE. 

A  force  of  six  mechanics  are  kept  con- 
stantly employed,  one  of  the  brothers  has 
charge  of  the  financial  management  and  the 
other  devotes  his  time  to  managing  the  me- 
chanical department  The  work  is  spe- 
cialized as  far  as  possible.  A  trained  ma- 
chinist has  entire  charge  of  the  machine 
work,  and  others  look  after  the  general  re- 
pair work.  One  man  is  constantly  on  the 
road  demonstrating  cars,  and  hustling  for 
business. 

The  charge  per  hour  for  repair  work  is 
40  cents,  the  minimum  charge  for  skilled 
labor.  The  financial  end  of  the  business  is 
managed  in  a  systematic  way,  bills  are 
rendered  and  settlement  is  requested 
promptly  at  the  end  of  the  month.  This 
establishment  was  organized  during  the 
reign  of  the  bicycle,  and  the  experience 
gained  in  the  repairing  and  constructing  of 
bicycles  has  proven  a  valuable  asset  in  the 
practical  management  of  the  garage. 


The  Garage  Situation  in  Los  Ange- 
les, Cal. 

By  O.  V.  H. 

The  garage  situation  in  this  city  is  a  hard 
problem,  as  there  is  but  one  in  this  whole 
place  that  could  be  considered  up  to  date. 
There  are  plenty  where  autos  can  be 
washed,  polished  and  stored;  also,  other 
places  where  repairs  can  be  made,  some 
good,  some  fair  and  some  horrid.  There 
are  a  number  of  places  built  especially  for 
garages  that  are  just  buildings — nothing 
more.  They  have  no  special  features  for 
convenience,  either  of  the  employees  or  the 
customers,  but  the  charges  are  just  the 
same  as  though  every  convenience  was  af- 
forded. One  thing  quite  noticeable  here  is 
the  absence  of  light  in  most  of  the  repair 
shops,  some  of  them  being  little  better  than 
dungeons.  There  should  be  plenty  of  light 
and  daylight,  too. 

A  roof,  as  shown,  makes  a  very  pleasant 
light  for  a  machine  shop,  as  the  skylight,  if 
on  the  sunny  side,  can  be  coated  with  a 
thin  film  of  frosting,  and  the  vertical  win- 
dow give  a  nice  mellow  light  from  above, 
and  the  sun's  rays  cannot  shine  directly 
through  to  reach  the  floor.  This  form  of 
roof  is  easy  to  ventilate,  and  does  not  make 
direct  draughts  for  the  workmen  beneath. 
Another  noticeable  feature  is  that  the  en- 
trance to  nearly  all  the  garages  is  narrow 
like  the  mouth  of  a  tunnel,  opening  directly 
on  the  sidewalk  where  pedestrians  are  pass- 
ing constantly,  thereby   endangering  them, 


even  though  the  sign  on  cither  side  of  the 
passageway  in  letters  that  "he  who  runs 
may  read"  say  "Go  slow."  It  seems  as 
though  some  better  method  of  gaining  an 
entrance  might  have  been  devised,  even 
though  land  is  valuable.  Some  of  the  gar- 
ages have  entrances  opening  directly  on  the 
walks,  but  on  either  side  of  the  entrance  is 
a  large  plate  glass  window,  through  which 
movements  can  be  seen  both  by  operators 
of  cars  and  pedestrians.  The  one  garage  I 
mention  as  being  most  up  to  date  has  a 
well  equipped  machine  shop  in  connection 
where  all  wearing  parts  for  cars  can  be 
made.  There  are  several  high  grade  lathes, 
a  milling  machine,  shaper,  universal  grinder, 
mandrel  press,  drill  presses,  a  well  equipped 
tool  room,  with  trays,  racks  and  drawers  for 
holding  the  various  small  tools,  jigs,  tem- 
plates, etc.  There  are  also  a  blacksmith 
shop  and  a  small  brass  foundry,  and  a  pat- 
tern shop  is  being  added.  It  is  also  equipped 
with  a  large  gas  engine  connected  to  an 
electric  generator  by  a  Renolds  silent  chain, 
the  generator  furnishing  power  for  charging 


batteries,  lighting,  etc.  An  electric  buffer  is 
used  to  polish  brass.  It  consists  of  a  flex- 
ible shaft,  with  cotton  wheel  driven  by  a 
small  electric  motor,  and  can  be  attached 
to  a  lamp  socket.  Most  of  the  wash  racks 
here  consist  of  a  depression  in  the  cement 
floor,  sloping  from  the  four  comers  to  a 
drain  in  the  centre,  which  connects  with  the 
sewer.  An  overhead  washer  is  used  here, 
but  many  of  the  garages  use  a  common  hose 
and  sponge,  and  chamois  skin  for  drying. 
The  water  here  is  hard  on  paint,  as  there 
is  alkali  in  it,  and  where  much  washing  is 
done  the  surface  is  soon  destroyed  imless 
something  is  done  to  prevent  it.  A  great 
number  of  people  use  olive  oil  rubbed  over 
paint  after  washing,  and  then  wiped  dry 
with  a  soft  cloth,  waste  or  chamois  skin. 
Another  mixture  I  have  used  that  does  not 
seem  to  harm  the  paint  and  will  clean  water 
and  oil  stains,  if  not  of  too  long  standing, 
is  ten  parts  raw  linseed  oil,  two  parts  sweet 
or  olive  oil,  one  part  vinegar,  and  turpentine 
in  the  proportion  of  one  tablespoonful  to  a 
pint  of  the  other  mixture.  One  disagreeable 
thing  we  have  here  is  a  freshly  oiled  road, 
and  at  times  it  is  hard  to  escape  passing 
over  it,  which  is  sure  to  result  in  a  lot  of 
crude  oil  on  parts  of  the  vehicle,  and  unless 
this  is  washed  off  immediately  it  makes 
stains  which  show  quite  plainly,  as  the  oil  is 
mixed  with  particles  of  grit.  Some  use  soap 
to  remove  this,  b«t  soap  is  bad  for  paint  if 
used  too  freely  or  not  washed  off  thorough- 


ly. The  above  mixture  will  put  a  nice  ^oss 
on  dtill  paint  if  there  is  any  life  left  in  it, 
but,  of  course,  will  not  repaint  a  rig.  I  use 
it  by  rubbing  on  with  a  piece  of  soft  waste,  - 
and  rub  briskly  with  a  large  handful  of  soft 
dry  cotton  waste.  In  connection  with  oiled 
roads  I  might  mention  the  fact  that  oil  og 
roads  as  a  dust  layer  and  preventive  is 
ideal,  but  it  is  hard  to  pull  a  load  over  it 
even  when  thoroughly  beaten  down  and  sea- 
soned. This  applies  only  to  oiled  dirt  roads, 
but  where  gravel  is  spread  after  the  oiling. 
as  is  now  done,  a  much  harder  surface  re- 
sults. Good  roads  do  not  come  as  fast  as  I 
anticipated  with  the  advent  of  the  auto,  but 
I  predict  the  commercial  vehicle  will  do 
more  than  the  pleasure  ones  have  done 
toward  that  end  Cold  weather  is  one  thing 
we  do  not  have  to  guard  against  here,  so 
no  heating  of  garages  is  necessary,  nor  any 
winter  storing,  as  every  day  is  an  auto  day. 
The  most  convenient  means  I  have  found 
for  hoisting  out  engines,  bodies  or  trans- 
mission gears  is  an  endless  chain  hoist  sus- 
pended from  a  trolley  which  mns  00  an 
overhead  track.  The  good  points  about  this 
are  that  it  requires  little  space,  one  man  can 
handle  it ;  it  stays  at  any  point,  which  maka 
it  especially  convenient  for  putting  in  bolts, 
etc.,  as  it  can  be  adjusted  to  exact  heights 
which  cannot  be  done  with  any  ratchet  de- 
vice. With  it  an  engine  can  be  hoisted  from 
the  frame  and  deposited  on  a  truck;  or,  if 
the  shop  is  properly  arranged,  it  can  be  sent 
to  almost  any  required  point  on  the  over- 
head trolley.  To  a  man  who  has  been  ac- 
customed for  years  to  handle  work  with  an 
electric  crane  even  these  labor  saving  and 
"lubber  lifting"  devices  seem  crude,  but  they 
serve  the  purpose  very  well,  for  every  small 
shop  cannot  have  an  electric  crane.  An- 
other device  that  is  very  serviceable  is  a 
portable  crane,  as  shown,  that  can  be  u^^ 
as  a  hoist  and  truck  combined.  Some  have 
three  wheels,  some  four;  some  have  single 
hoist  drums,  others  have  the  drum  operated 
by  back  gear,  which,  of  course,  will  lift  a 
larger  load.  I  prefer  one  with  three  wheels, 
as  having  a  three  point  bearing  each  wheel 
has  a  resting  place  at  all  times,  no  matter 
if  the  floor  is  uneven. 

Another  great  labor  saving  device  is  an 
electric  drill  for  drilling  frames,  broken 
stubs  or  any  work  that  cannot  be  taken  to 
a  drill  press.  Electricity  is  so  much  more 
convenient  than  air,  steam  or  a  flexible 
shaft,  as  all  there  is  to  do  is  to  attach  a 
screw  plug  which  contains  a  fuse  to  a  lamp 
socket,  and  turn  on  the  current  and  use  the 
device  as  a  breast  drill.  They  cost  quite  a 
little,  but  when  considering  the  labor  they 
save  the  cost  seems  insignificant  Further- 
more, they  last  a  long  while,  as  an  electric 
motor  will  stand  more  "grief*  than  any  odier 
piece  of  machinery  of  which  I  can  diink, 
and  an  electric  drill  consists  simply  of  a 
motor  with  a  planetary  reduction  gear  of 
case  hardened  steel  on  the  shaft  to  which  i"? 
attached  a  small  drill  chuck.  I  have  found 
them  very  convenient  for  drilling  in  irreg- 
ular work  that  cannot  well  be  held  in  a  drill 
press  chuck,  such  as  oil  holes  that  have  to 
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)e  at  an  angle.  Some  garages  and  repair 
hops  use  pits,  but  when  the  present  gen- 
iration  of  cars  is  worn  out  there  will  be  lit- 
le  use  for  them,  as  the  newer  ones  are  so 
onstructed  that  nearly  if  not  quite  all 
^ork  can  be  done  from  the  top,  which  is 
s  it  should  be.  A  pit  is  convenient  in 
ome  cases,  but  as  a  rule  machinists  dislike 
3  use  them ;  as  ordinarily  constructed  they 
re  inconvenient  to  get  in  and  out  of,  and 
re  usually  too  small  to  be  of  much  use. 
he  most  useful  arrangement  for  a  home 
ladc  product  I  ever  used  was  a  runway 
r  platform  of  heavy  planks  mounted  on 
our  screws,  worked  by  a  shaft  and  bevel 
cars,  and  driven  by  a  belt  from  the  shop 
haft  It  was  desirable,  though  crude,  as 
;s  good  features  were  no  climbing  up  and 
own  in  a  pit;  all  tools,  etc.,  were  on  the 
ivel  where  the  work  was  done.  It  was  an 
xpensive  thing  to  build,  and  took  up  a  lot 
f  space,  and  was  finally  abandoned.  For 
he  lifting  of  bodies  that  are  made  so  they 
an  be  hoisted  straight  up  a  chain  hoist  or 
ope  hoist,  with  lock  attachment,  is  about 
s  convenient  as  anything,  but  usually  they 
nust  be  lifted  by  hand,  as  so  many  of  the 
905  cars  were  so  designed  that  the  crank 
haft  projected  through  the  body,  or  there 
i-as  some  other  hindrance  to  a  straight  lift 
it  seems  strange  to  me  how  the  auto  build- 
irs  ever  got  in  the  way  of  making  the  de- 
igns* they  now  follow,  as  they  do  not  fol- 
ow  any  other  machine  principle.  Occa- 
ionally  we  find  one  that  has  dared  to  dif- 
er  from  the  rest,  but  very  often  he  has  put 
omething  of  the  "dummy**  order  on  his 
0  make  it  look  like  the  other  fellow's, 
fake,  for  instance,  the  shaft  drive  and  the 
mgle  at  which  it  is  sometimes  run.  No 
vender  the  universal  joints  wear  out  or 
)reak.  It  is  all  folly  to  make  such  an 
mgle,  as  they  can  be  made  directly  in  line, 
md  save  wear  and  tear  on  the  joints. 
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The  V>^^t  floor  for  a  garage  that  I  have 
yet  seen  is  Portland  cement,  or  vitrified 
brick,  as  it  is  easily  cleaned;  oil  does  not 
affect  it,  and  it  is  smooth,  but  not  slippery. 
Asphalt  is  worthless  for  a  floor  where  ma- 
chinery is  used,  as  any  oil  or  gasoline  will 
dissolve  the  asphalt,  and  a  hole  with  a 
black  pasty  mass  in  the  bottom  of  it  is  the 
result,  and  it  will  stick  to  one's  shoes  and 
track  into  autos  and  ofhces,  and  makes  a 
bad  mess  in  general.  Wood  floors  are  bad, 
as  they  absorb  too  much  grease,  and  are 
inflammable,  though  many  are  used  in 
places  that  were  not  built  especially  for 
garages. 

Rents  are  so  high  here  that  many  of 
the  salesrooms  and  garages  are  moving  out 
anywhere  from  nine  to  twenty  blocks,  and 
several  large  buildings  have  been  erected 
especially  for  this  purpose,  but  judging  from 
their  inward  appearance  little  thought  was 
expended  in  their  design,  though  the  out- 
ward appearance  is  very  nice,  seven  of  them 
having  Mission  style  fronts.  Very  few  of 
them  have  turntables,  which  are  a  great 
convenience,  especially  for  large  cars.  It 
also  lessens  the  chance  of  damaging  other 
cars  or  backing  into  the  wall.  Some  places 
have  portable  buffers  to  keep  the  rear  of  a 
tonneau  from  bumping  the  wall  as  the  tires 
strike  the  buffer  first,  some  have  a  ledge 
about  12  -inches  high  running  the  entire 
length  of  storage  room,  while  others  have  a 
triangular  shaped  ridge  of  cement  made  in 
the  floor  for  that  purpose.  I  prefer  the 
ledge  about  12  inches  high,  as  it  makes  it 
more  convenient  to  sweep  or  wash  the  floor. 
The  fire  commissioners  require  all  greasy 
waste  to  be  placed  in  iron  cans.  Nearly 
every  one  here  uses  distillate  for  cleaning, 
as  it  is  cheaper  than  gasoline.  Distillate 
costs  7  cents  per  gallon  and  gasoline  from 
18  to  25  cents.  A  few  auto  users  run  their 
engines   on    7    cent  .distillate,    and    though 
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A    Simple    Gasoline    Pump. 

there  is  more  actual  power  in  it  the  smell 
is  more  disagreeable,  and  the  engine  does 
not  start  quite  as  readily,  especially  on  a  cold 
morning,  and  there  is  more  soot  and  smoke 
from  it  Garage  men  charge  25  cents  for  a 
single  gallon  of  gasoline  and  22^/2  cents  in 
10  gallon  lots.  The  regular  charge  for  repairs 
is  75  cents  per  hour,  but  some  of  the  smaller 
shops  charge  only  60  cents  per  hour.  There 
is  an  automobile  dealers'  association  here, 
and  an  attempt  is  being  made  to  maintain 
prices. 

I  have  worked  in  shops  where  pot- 
ash or  lye  was  used  for  cleaning  grease 
from  machinery.  The  greasy  parts  were 
lowered  into  a  tank  of  hot  lye  and  left  long 
enough  to  allow  the  grease  to  be  removed, 
then  taken  out  and  the  hose  turned  on  them 
to  rinse  off  the  lye,  then  a  jet  of  steam 
turned  on  them,  and  finally  wiped  by  hand 
with  waste.  The  refuse  in  the  tank  was 
converted  into  soap  and  used  to  scour  floors 
and  general  cleaning.  It  seems  the  price  of 
gasoline  is  excessive  when  we  can  look 
out  in  one  corner  of  the  city  and  see  large 
numbers  of  derricks  with  their  pumps  work- 
ing away  night  and  day  pumping  oil  from 
the  ground,  but  I  suppose  we  must  con- 
tinue oaying  tribute  to  the  "Octopus,"  unless 
the  tax  on  wood  alcohol  is  reduced  and  it 
replaces  gasoline.  All  gasoline  tanks  are 
required  by  city  ordinance  to  be  placed  4 
feet  under  ground  and  30  feet  from  a  build- 
ing. The  latter  cannot  always  be,  but  the 
former  is  followed  pretty  closely,  which 
makes  business  good  for  the  pump  man.  • 
A  good  and  cheap  pump  which  can  be  easily 
made  is  shown,  and  scarcely  needs  any  de- 
scription, as  it  consists  of  some  cold  rolled 
shafting  or  tubing,  some  gas  pipe,  a  few 
fittings  and  two  check  valves.  The  tank  has 
a  pad  riveted  on  it  tapped  large  enough  to 
allow  the  vertical  check  to  slip  through  it; 
a  piece  of  i  inch  iron  pipe  is  screwed  into 
the  vertical  check,  and  at  the  right  distance 
from  the  bottom  a  bushing  is  brazed  to  the 
iron  pipe,  so  that  it  can  be  screwed  into  a 
pad  riveted  on  to  the  tank,  and  far  enough 
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to  keep  the  valve  off  the  bottom  of  the  tank ; 
further  up  the  pipe  a  tee  is  screwed  on,  and 
into  it  is  screwed  a  i  inch  discharge  pipe, 
having  a  horizontal  check,  nipple  and  L.  On 
the  vertical  pipe  is  screwed  a  short  nipple, 
with  a  brass  stuffing  box  and  packing  nut. 
Through  the  vertical  i  inch  pipe  is  placed  a 
piece  of  seven-eighth  inch  cold  rolled  shaft- 
ing; or,  if  lightness  is  desired,  steel  tubing 
with  brass  plugs  brazed  in  the  ends  can  be 
used,  and  a  piece  of  three-eighth  inch  cold 
rolled  rod  put  through  the  end  for  a  handle. 
The  rod  is  then  packed  with  candle  wick, 
and  the  pump  is  ready  for  business.  This 
rod  should  be  loose  in  the  pipe  to  allow  the 
gasoline  to  pass  around  it  to  escape  out  of 
the  discharge  pipe,  as  the  plunger  does  not 
lift  above  the  discharge.  The  quantity  of 
gasoline  will  equal  the  displacement  of  the 
plunger  at  each  stroke.  Of  course  there  are 
plenty  of  measuring  pumps  on  the  market, 
but  this  offers  a  simple  and  cheap  home 
made  substitute. 

The  commercial  vehicles  are  slowly  in- 
creasing in  numbers  here,  and  seem  to  be 
liked  by  everyone  who  has  tried  them,  and 
I  can  learn  of  no  one  who  has  gone  back 
to  horses.  There  is  one  double  cylinder  air 
cooled  truck  that  has  done  an  immense 
amount  of  heavy  hauling,  being  used  in 
cement  contracting  work,  and  is  still  doing 
business.  It  is  hard  to  get  reliable  data  as 
to  the  cost  of  operation.  There  is  nothing 
with  which  to  compare  Aitos  in  the  com- 
mercial class,  ao  they  outstrip  horses  so  far 
that  they  are  not  comparable.  There  is  a 
firm  here  that  has  been  hauling  heavy  loads, 
doing  all  kinds  of  truck  work  by  electric 
trucks,  but  at  present  has  suspended  busi- 
ness temporarily,  owing  to  an  attachment 
for  a  small  sum.  A  number  of  laundries, 
dyeworks,  groceries,  d^y  goods  houses,  can 
and  storage  companies,  piano  movers,  iron 
works,  etc.,  are  using  commercial  vehicles, 
mostly  gasoline.  The  new  cars  seem  slow 
in  arriving,  and  it  seems  to  me  that  manu- 
facturers would  do  well  to  make  winter 
shipments  to  California  before  the  season 
opens  in  the  East,  as  winter  is  usually  as 
good  as  summer  here  for  autoing.  A  great 
many  people  thought  the  heavy  rains  this 
winter  would  put  the  big  electrics  out  of 
business  for  awhile,  but  they  delivereditheir 
loads  all  right  by  using  chain  grips  on  the 
rear  wheels.  People  are  beginning  to 
awaken  to  the  fact  that  autos  are  for  some- 
thing else  besides  pleasure,  and  the  preju- 
dice against  them  is  slowly  dying  out. 


The  New  Winton  Garage. 

The  new  Winton  garage,  which  is  in 
course  of  erection  the  coming  sum- 
mer at  Broadway  and  Seventieth  street. 
New  York,  will  probably  '»e  finished 
some  time  in  October.  It  witl  be  built 
of  light  buff  brick,  four  stories  high,  and 
the  architecture  will  be  in  the  style  of  the 
Florentine  Renaissance,  with  mosaic  work 
in  the  spandrels. 

The  elevations  of  the  building  fronting 


on  Broadway  and  Seventieth  street  will 
contain  large  plate  glass  windows  on  each 
story,  so  that  to  one  coming  up  Broadway 
it  will  have  the  appearance  of  a  great  glass 
building.  Light  is  one  of  the  most  impor- 
tant considerations  in  the  construction  of  a 
garage,  so  that  there  has  been  a  most  no- 
ticeable increase  in  window  space  in  the 
latest  metropolitan  garages. 

The  distinctive  feature  of  this  garage  will 
hi  the  flat  roof,  which  will  be  practically 
a  fifth  floor.  A  portion  of  it  will  be  cov- 
ered in  with  a  red  tile  Spanish  overhang, 
under  which  it  will  be  possible  to  work  on 
an  automobile  in  the  open  air  and  yet 
under  cover.  It  may  almost  be  called  an 
automobile  roof  garden. 

It  was  at  first  planned  to  use  concrete 
for  the  construction  of  the  garage,  but  the 
final  decision  was  in  favor  of  brick  with 
iron  beams  and  columns.  The  dimensions 
are  as  follows:  113  feet  on  Broadway,  loi 


A  New  Springfield  Garage. 

An  absolutely  fireproof  garage  is  the  a:a 
of  Notrcross  &  Cameron,  of  SpringtteJd 
Mass.,  in  the  new  building  which  they  are 
erecting  at  55  and  57  Bridge  street  in  te 
city.  It  is  to  be  of  brick,  steel  and  ccine:a 
construction.  The  flooring  of  the  two 
stories  will  be  of  cement,  and  that  coopo- 
sition  is  also  used  to  prevent  the  warpb? 
of  the  girders  from  fire.  These  girdcn 
will  be  completely  imbedded  in  cero^-t 
The  partitions  of  the  various  offices,  tfc? 
front  stairs  and  the  elevator  shaft  wiJ!  a'l 
be  of  cement,  and  the  rear  stairs  wiH  be 
of  iron.  The  building  will  carry  no  fire  in- 
surance whatsoever.  The  structure  will  be 
160  feet  deep  and  65  feet  in  width,  and,  be- 
ing of  two  stories,  will  contain  some  20JXO 
feet  of  floor  space.  It  will  be  ready  f^-r 
occupancy  July  10.  It  will  contain  all  coti- 
veniences,  such  as  women's  parlors  ami 
men's  rooms.    There  will  be  a  large  ^cn- 


Ground  Floor  Plan  of  the  Planned  Winton  Garage  in  New  York. 


feet  on  Seventieth  street,  100  feet  on  side 
parallel  to  Broadway,  150  feet  on  side  par- 
allel to  Seventieth  street. 

On  the  first  floor  will  be  the  office  and 
reception  rooms  for  both  men  and  women. 
Five  plate  glass  show  windows,  each  9  feet 
wide  and  14  feet  high,  will  give  space  for 
the  exhibition  of  six  or  eight  automobiles. 
The  second  and  third  floors  will  be  used  for 
storage,  and  the  fourth  floor  will  be  used 
principally  for  the  repair  shop.  Each  floor 
will  be  of  concrete  cement,  and  will  be 
provided  with  washstands  and  two  turn- 
tables. An  electric  elevator,  capable  of 
carrying  one  machine,  will  nm  from  the 
roof  to  the  basement. 

The  gasoline  storage  tank  is  in  an  open 
court,  which  is  built  in  the  side  of  the 
building  parallel  to  Seventieth  street.  The 
cold  storage  and  heating  plants  will  be  in 
the  basement. 

The  architect  was  Charles  A.  Rich,  of 
32c  Fifth  avenue,  New  York. 


tor  in  the  rear,  on  to  which  cars  can  be 
driven  and  immediately  conveyed  to  the 
second  story.  A  large  air  shaft,  24x16 
feet,  will  serve  the  double  purpose  of 
furnishing  light  and  pure  air.  The  front 
of  the  building  will  be  mainly  of  glass,  the 
remainder  being  of  limestone  and  brick. 


North  Adams  (Mass.)  Oarage. 

The  garage  of  the  North  Adams  Automo- 
bile Company,  located  at  112  Ashland  street. 
possesses  several  desirable  features,  and  be- 
ing quite  up  to  date  in  its  equipment  a  brief 
description  of  it  will  serve  to  illustrate  what 
is  desirable  in  a  garage,  .by  striving  to 
furnish  that  which  is  demanded  in  practice. 

First,  the  location  is  central;  parties  vis- 
iting a  city  generally  desire  garage  accom- 
modation in  the  immediate  vicinity  of  tht 
best  hotels,  at  which  they  usually  stop. 

Site  on  level  ground;  floor  slightly  abovf 
common  level.    This  affords  the  opportun- 
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ity  to  easily  run  vehicles  out  in  yard  by 
hand  whenever  it  is  advantageous  to  do  so; 
in  the  event  of  a  fire  this  seemingly  unim- 
portant advantage  would  greatly  facilitate 
the  removal  of  vehicles. 

Stored  air  pressure,  80  pounds  per  square 
inch  available  at  four  different  points; 
wash  stand,  special  soaps  for  washing 
varnished  surfaces. 

SUPPLIES. 

Gasoline,  oils,  greases,  carbide,  tires, 
lamps,  pumps,  batteries  and  metal  polishes. 

ELIMINATION  OF  FIRE  RISK. 

Interior  illumination  by  electric  incandes- 
cent lamps;  gasoline  stored  in  an  under- 
ground tank  located  exterior  to  garage. 

FIRE   PROTECTION. 

Three  lines  private  hose;  water  pressure 
90  pounds  per  square  inch. 

SHOP  EQUIPMENT. 

Gasoline  engine,  lathe,  machine  drills, 
brazing  and  soldering  apparatus,  complete 
kit  for  tire  repairs. 

SPECIAL  DEVICES. 

Flexible  shaft,  with  attachment  for  re- 
ceiving small  emery  wheel,  a  drill  or  a  ro- 
tary brush.  With  this  portable  arrange- 
ment, grinding,  drilling,  or  brush  cleansing 
(either  wet  or  dry)  can  be  easily  effected, 
any  part  of  the  vehicle  can  be  reached,  thus 
bringing  the  apparatus  to  the  work,  instead 
of  bringing  the  work  to  the  apparatus. 

THE  PERSONAL  EQUATION. 

The  man  is  nine-tenths  of  the  service; 
garage  owners,  if  not  mechanics  them- 
selves, should  have  a  man  in  charge  who 
understands  the  business  thoroughly  from 
A  to  Z. 

The  proprietor  of  the  garage  described 
above,  F.  L.  Rand,  has  figured  as  a 
successful  locomotive  engineer,  was  for  a 
number  of  years  engineer  and  electrician  in 
a  large  lighting  station,  and  is  the  builder 
of  the  gasoline  engine  that  furnishes  power 
in  his  garage.  He  is  also  the  inventor  and 
patentee  of  the  Rand  acetylene  generator. 

Such  a  variety  of  experience  and  such  a 
fund  of  tried  and  tested  practical  knowl- 
edge are  acquisitions  that  few  men  are 
fortimate  enough  to  possess.  It  is  the  ex- 
tensive knowledge  of  power  and  its  applica- 
tions,   coupled    with    broad    training,    that 


Drilling. 

furnishes  the  keynote  to  success  in  the 
diagnosis  and  treatment  of  the  many  ills 
to  which  the  horseless  vehicle  is  heir. 

EMERGENCY  SERVICE. 

A  steam  "auto"  stands  at  all  times  in 
readiness  to  respond  to  telephone  or  other 
calls,  this  machine  being  used  for  nothing 
but  relief  work,  towing  in  disabled  cars, 
making  temporary  repairs  of  a  minor  char- 
acter on  the  road,  and  furnishing  a  supply 
of  gasoline  when  a  lack  of  the  "prime 
requisite"  occasions  a  stall.  Any  part  or 
fixture  that  can  be  put  in  place  on  the  road 
is  also  dispatched  to  the  scene  of  opera- 
tions. 


Grinding. 


Garage  Rates  in  Detroit. 

The  accompanying  table  gives  the  rates 
mutually  agreed  upon  among  tne  garage 
owners  of  Detroit  last  summer,  which  are 
still  in  force.  There  is  apparently  some 
mutual  suspicion,  not  altogether  without 
toundation,  that  the  renting  charge  per 
hour  is  sometimes  cut  when  business  is 
dull;  but  in  the  main  the  rates  are  well 
adhered  to.  The  general  opinion  seems 
to  be  that  the  monthly  rates  are  entirely 
too  low,  but,  as  one  dealer  remarked,  the 
public  had  become  accustomed  to  these 
figures,  and  it  would  be  hard  to  make  a 
change.  The  price  for  charging  ignition 
storage  batteries  is  usually  50  cents,  while 
75  cents  is  charged  for  either  a  full  or 
partial  charge  for  an  ordinary  electric  run- 
about. 

One  company  which  operates  a  large 
sightseeing  bus,  which  is  practically  a  3 
ton  truck,  pays  $70  per  month  for  care 
and  charging. 

Gasoline  at  present  is  sold  at  15  cents 
per  gallon,  but  the  garages  are  daily  ex- 
pecting an  advance  in  price  which  will 
compel  them  to  charge  the  private  owner 
18  cents.  As  Detroit  is  an  openly  built 
city  a  large  percentage  of  the  private  own- 
ers keep  their  cars  upon  the  premises  in 
small  houses  usually  of  wood. 

MONTHLY   RATES. 

Storing,  washing,  filling  and  oiling  run- 
cibouts,  $15  per  month;  small  tonneau  cars, 
$17;  touring  cars.  $20  to  $25;  delivery  am! 
return    once    each    day,  $7;   delivery    and 


return  once  each  day,  if  man  who  delivers 
car  is  brought  back  to  or  called  for  at  gar- 
age, $4;  calling  for  or  delivering  car  be- 
tween 12  o'clock  at  night  and  6  a.  m.,  each 
trip  extra,  25  cents;  dead  storage,  $5  to  $7. 
To  obtain  a  change  in  rates,  owners  must 
notify  in  advance  that  their  machines  are 
to  be  put  out  of  commission. 

TRANSIENT    RATES. 

Storing  runabouts  and  small  tonneau 
cars,  twenty-four  hours  or  less,  50  cents; 
touring  cars,  75  cents;  washing  runabouts, 
50  cents;  touring  cars,  $1  to  $2;  polishing 
brass,  25  cents  to  $1.50;  delivering  or  send- 
ing for  auto,  25  to  50  cents ;  filling  and  oil- 
ing* 25  to  50  cents;  use  of  automobiles  to 
and  from  places  of  repairs,  per  hour,  $1 ; 
tor  towing  per  hour,  $1.50  to  $3,  depending 
upon  size  of  car  towed;  labor  of  repair 
men  per  hour,  60  cents;  machine  work, 
75  cents ;  blacksmith  and  helper,  80  cents. 

RENTING. 

Runabout  carrying  one  passengeV,  with 
driver,  first  hour,  $2;  after  first  hour,  $1.50; 
per  day  of  ten  or  twelve  hours,  $10. 
Small  tonneau  car  carrying  not  more  than 
four  passengers  and  driver,  first  hour,  $4; 
after  first  hour,  $3;  per  day  of  ten  to 
twelve  hours,  $20.  Large  touring  car,  with 
driver,  first  hour,  $5;  after  first  hour,  $4; 
per  day  of  ten  to  twelve  hours,  $30.  Time 
to  be  charged  from  the  time  the  car  leaves 
the  garage  until  it  returns  to  the  garage, 
from  the  nearest  quarter  hour.  No  rental 
to  be  made  for  less  than  one  hour. 

ELECTRrC  SERVICE. 

Washing  and  burning  up  thirty  sets  7 
P.  V.  cells,  $24;  twenty-four  sets  9  P.  V. 
cells,  $24;  thirty  sets  9  P.  V.  cells,  $30. 
Storing,  washing,  charging  and  care  of 
batteries  per  month,  $24;  ditto  and  deliv- 
ery per  month,  $30;  delivery  other  than 
one  each  way  per  day,  each  time  25  cents; 
individual  charge  for  batteries  each  time, 
75  cents;  calling  for  carriage  after  mid- 
night, extra  charge,  25  cents;  storage  for 
twenty-four  hours  or  less,  50  cents;  stor- 
age of  carriage  with  batteries  wet,  per 
month,  $10;  ditto  with  batteries  dry,  or 
without  batteries,  $5;  storage  of  dry  bat- 
teries without  carriage,  per  month,  $2.50. 
Machines  in  wet  storage  taken  out  and 
used  during  such  period  of  storage  shall 
be  charged  for  washing  and  charging  bat- 


POLISHING. 


8io 


THE   HORSELESS   AGE. 


VoL  17,  No.  ea- 


teries, each  time  so  used,  $1.25.  Carriages 
stored  and  used,  without  attention,  per 
month,  $6. 

BROUGHAMS. 

Care  of  batteries  per  month,  $15;  stor- 
ing, washing,  charging  batteries  and  care, 
per  month,  $35;  storing  with  batteries 
wet,  per  month,  $15;  ditto,  dry,  $5;  wash- 
ing batteries  and  burning  up  per  cell,  $1 ;  in- 
dividual charges,  $1.25;  shop  labor  per  hour, 
60  cents ;  lead  burning  per  hour,  75  cents. 


Smith    6c    Mabley    Garage,    New- 
York. 

One  of  the  largest  garages  in  the  world 
is  that  of  the  Smith  &  Mabley  Company, 
of  New  York  city,  located  at  Fifty-sixth 
stret  and  Broadway,  which  was  designed 
and  equipped  by  Mr.  W.  P.  Kennedy.  This 
garage  consists  of  a  fireproof,  concrete  and 
steel  constructed  building,  part  of  which 
is  four  stories  and  the  other  portion  three, 
with  the  blacksmith  shop  arranged  on  the 
roof  so  that  cars  can  be  run  to  it  directly 
from  the  fourth  story  of  the  garage.  The 
placing  of  this  department  practically  out- 
side of  the  garage  proper  decreases  the  fire 
lisk.  No  wood  is  used  anywhere  in  the 
construction,  except  in  a  few  window 
frames  and  doors.  Even  the  metal  columns 
are  surrounded  by  hollow  fireproof  brick, 
the  stairs  and  most  of  the  doors  are  also  of 
metal.  The  entire  floor  space  is  in  the 
neighborhood  of  76,000  square  feet,  which, 
however,  includes  the  office  and  sales  de- 
partment 

The  work  is  divided  into  five  depart- 
ments— storage,  repair,  electrical,  merchan- 
dise and  sales — each  in  charge  of  a  separate 
manager.  On  the  first  floor  at  the  front 
are  three  enormous  doors,  the  middle  one 
opening  directly  on  to  an  elevator  with  a 
platform  17  feet  square,  in  the  middle  of 
which  is  a  turntable  large  enough  to  take 
machines  up  to  125  inch  wheel  base.  This 
elevator  is  so  arranged  that  cars  which  are 
to  go  to  the  upper  floors  will  not  have  to 
run  on  to  the  main  garage  floor  but  can  be 
run  directly  on  the  elevator  from  the 
street,  and  from  it  to  any  desired  floor. 
There  is  besides  this  at  the  centre  of  the 
building  another  large  elevator  situated  so 
that  cars  can  run  on  to  it  on  one  end  from 
any  floor  and  off  it  at  the  other  end.  Both 
of  these  elevators  are  electric,  with  a  capac- 
it>'  of  6,000  pounds.  The  doors  are  covered 
with  sheet  metal  and  divided  horizontally, 
the  upper  half  going  upward  and  the  lower 
half  downward  out  of  the  way.  When  one- 
half  is  operated  the  other  half  also  operates 
automatically.  In  the  main  portion  of  the 
building  all  the  floors  are  used  for  garaging 
purposes,  with  a  capacity  of  about  350  cars. 
Of  the  300  large  cars  now  in  storage  230 
are  in  active  service,  the  rest  being  dead 
storage.  When  a  car  comes  in  it  has  a 
tag  placed  upon  it  on  which  is  written 
what  is  to  be  done  with  it  and  when  it  is 
wanted,  with  spaces  below  for  the  names  of 
each  employee,  such  as  the  washer,  polisher 
or  repair  man  who  work  on  it  and  who  have 


to  sign  their  names  so  that  if  there  is  any- 
thing found  wrong  the  blame  can  be  lo- 
cated. If  a  car  is  to  be  extensively  re- 
paired the  owner  is  required  to  sign  a 
contract  stating  exactly  what  he  wishes 
done,  and  after  the  repairs  have  been  made 
the  car  is  tested  before  the  owner  and  a 
representative  of  the  garage,  and  he  is 
again  required  to  sign  a  document  stating 
that  the  repairs,  etc,  are  satisfactory.  This 
system  has  proved  to  be  very  satisfactory 
and  saves  many  misunderstandings.  On 
each  of  the  garage  floors  aire  wash  stands, 
each  of  which  will  accommodate  eight 
cars.  The  number  of  cars  washed  and 
polished  each  night  is  in  the  neighborhood 
of  175.  Each  floor  is  also  provided  with  a 
small  compartment  caged  off  by  an  iron 
screen,  in  which  are  the  faucets  for  drawing 
gasoline  or  oil.  The  Snell  hydraulic  sys- 
tem of  storage,  described  in  another  part 
of  this  issue,  is  employed,  and  the  gasoline 
as  drawn  is  recorded  on  the  meter,  so  that 
the  exact  amount  sold  each  day  or  each 
month  is  known.  The  hands  of  this  meter 
can  be  set  to  zero  for  each  individual  draw- 
ing, so  that  the  amount  taken  at  the  time 
is  shown,  but  the  accumulative  record  goes 
on  just  the  same.  The  statement  was  made 
by  Mr.  Kennedy  that  the  average  quantity 
of  gasoline  sold  daily  was  between  700  and 
1,000  gallons.  On  the  main  floor  to  the 
left  of  the  entrance  is  the  information 
office,  in  which  are  the  time  recording 
clocks,  by  means  of  which  all  the  move- 
ments of  the  cars  are  noted,  the  telephones 
and  the  telautograph  instrument  connect- 
ing with  the  one  in  the  main  office,  upon 
which  all  calls  for  chauffeurs  are  recorded. 
These  calls  are  handed  to  the  chauffeurs 
in  person  or  placed  in  pigeonholes,  which 
are  provided  for  the  use  of  each  driver. 
Three  hundred  steel  lockers  with  individual 
and  different  keys  are  also  provided  for  the 
use  of  the  chauffeurs.  There  is  a  very 
large  recreation  room  fitted  with  a  shuffle- 
board,  card  and  billiard  tables,  and  contain- 
ing also  a  small  restaurant,  in  which  all  the 
heating  apparatus  is  electrical.  There  is 
also  in  connection  a  barber  shop.  These 
conveniences  have  been  provided  for  the 
comfort  of  the  chauffeurs,  where  they  can 
be  at  ease  and  yet  be  within  call  at  short 
notice. 

Two  systems  of  telephones  are  employed, 
one  being  the  outside  and  the  other  an  in- 
side system  which  is  used  to  relieve  the 
main  *phones,  as  it  has  been  found  that 
about  one-third  of  all  the  telephone  calls 
are  in  connection  with  the  private  affairs 
of  the  drivers.  On  the  third  floor  is  a  well 
equipped  upholstery  and  paint  shop  and  a 
storage  department  for  all  kinds  of  goods, 
such  as  lamps,  tops,  clothing  or  robes, 
which  it  is  not  desired  to  keep  in  the  regu- 
lar lockers.  These  goods  are  taken  care 
of  by  check  system.  On  the  second  floor 
is  also  a  department  of  dead  storage  for 
cars  which  are  not  in  use  or  for  those 
which  are  foV  sale,  and  also  a  woodwork- 
ing department  fitted  with  planers,  jic:  saws, 
etc.     On  the  fourth  floor  is  a  well  equipped 


machine  shop  in  whidi  all  the  metal  repair- 
ing is  done. 

The  basement  is  devoted  entirely  to  the 
care  and  repair  of  electrical  vehicles,  ooe 
portion  being  devoted  to  batteries,  which 
department  is  under  the  management  of 
the  National  Storage  Battery  Company. 
Hydraulic  lifts  are  used  for  removing  un- 
derslung  batteries  from  the  vehicles ;  charg- 
ing pljigs  are  arranged  around  the  wails 
and  posts,  so  that  a  vehicle  can  be  charged 
at  almost  any  place.  A  charging  board  is 
also  provided  which  will  accommodate  fort>- 
vehicles  at  one  time,  and  there  arc  also 
a  series  of  repair  pits  over  which  the  ve- 
hicles can  be  run.  Compressed  air  for  tires 
and  cleaning  purposes  is  provided  by  a 
Christensen  electrical  compressor,  which 
stores  the  air  in  two  tanks  from  which  pipes 
are  carried  to  all  the  floors.  The  building 
is  steam  heated  and  lighted  by  electric 
lights.  A  complete  auxiliary  electric  light- 
ing plant,  consisting  of  stationary  gas  en- 
gines and  direct  connected  generators,  is  in- 
stalled in  the  basement.  Waste  paper  and 
refuse  materials  are  removed  daily  by  one 
of  their  own  trucks.  A  general  store,  car- 
rying a  complete  line  of  automobile  goods 
and  in  addition  a  very  large  stock  of  dupli- 
cate parts  for  foreign  machines,  is  operated 
in  connection. 


Our  Idea  of  a  Repair  Station   for 
Automobiles. 

By  O.  D.  Wheeler. 

We  have  at  present  a  20  by  60  foot,  one 
story  building,  but  which,  when  completed, 
will  be  45  by  60  feet.  The  left  front  of  the 
building  is  devoted  to  our  office,  while  on 
the  right  are  double  doors  for  entering 
with  automobiles.  The  right  front  and  cen- 
tre of  the  building  we  use  for  storing  cars 
for  our  customers  and  transients.  Now,  at 
the  rear  of  this  space,  on  the  right,  we 
have  a  large  sliding  door  which  leads  into 
the  machine  shop,  so  you  see  that  from  our 
street  entrance  to  our  machine  shop  is  one 
straight  drive. 

This  shop  now  is  23  feet  long,  which 
gives  us  a  space  of  20  by  23  f^et,  with  tools 
arranged  on  the  left  side  so  as  to  drive  a 
car  right  in.  This  machine  shop  is  12  feet 
high,  with  windows  on  three  sides,  which 
makes  'it  very  light  and  convenient 

For  all  cleaning  purposes  we  have 
a  depth  of  6  inches  of  sand  to  absorb  all 
grease  and  dirty  water,  and  for  all  repair 
work  we  have  a  false  floor,  which  we  lay 
over  the  sand.  At  the  right  of  the  build- 
ing is  our  gasoline  tank,  which  is  a  sted 
tank,  holding  150  gallons  of  gasoline,  cov- 
ered by  a  small  metallic  house. 

The  Packard  Motor  Company  have  sent 
us  a  copy  of  their  illustrated  price  list  of 
parts,  which  contains  the  niunber,  name, 
price  and  the  code  word  of  each  part,  and 
half  tone  illustrations  of  most  of  the  parts 
of  the  Packard  24  H.  P.  car.  It  is  the 
first  complete  price  list  of  parts  that  has 
come  to  our  attention. 
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The  Coming  Business  of  Caring  for 
Commercial  Motor  Vehicles. 

By  M.  C.  Krarup. 

In   full  accordance  with  sound  business 
principles    this    special    number    of    The 
Horseless  Age  deals  mostly  with  accom- 
plished facts,  judging  from  the  list  of  sub- 
jects  published  in  advance.     To  this  store 
house  of  material  gathered  by  many  for  the 
information  of  all»  and  in  which  no  one, 
however   well    informed,   will   fail   to  find 
something  which  had  previously  escaped  his 
attention,   the  writer  would  have  liked  to 
contribute  his  share  of  personal  observa- 
tions ;  but  with  only  a  few  days  at  disposal 
— too  short  for  photographic  work,  draw- 
ings   and  proper  selection  of  special  sub- 
jects— he  finds  himself  compelled  to  dip  his 
brush    in   a   pot  containing   what   he   has 
learned  of  commercial  motor  vehicles  and 
paint  with  that  on  a  canvas  intended  for  a 
garage  picture.     Naturally,  the  subject  be- 
comes  that  of  the  garage  for  commercial 
motor  vehicles,  and  particularly  the  public 
garage,  since  there  will  be  descriptions  of 
private    garages    for    trucks    and    delivery 
wagons  elsewhere  in  this  issue,  but  prob- 
ably not  one  of  a  garage  where  the  business 
vehicles  of  a  number  of  merchants,  millers, 
brewers  or  manufacturers  have  been  cared 
for   to  the  mutual  satisfaction  of  the  ve- 
hicle owners,  on  one  side,  and  the  garage 
owner  on   the  other.     And  if  the   reader 
finds  one  such  description  of  a  garage  where 
the   possible  profits  on  commercial   motor 
vehicle  operation  have  been  divided  equit- 
ably between  the  owners  and  the  chief  care- 
taker, on  any  other  than  a  salary  basis  for 
the  latter,  the  writer  will  hazard  the  guess 
that  the  institution  has  not  been  conducted 
more  than  one  year,  or  that  its  clients  have 
not   been  the  same  persons  for  more  than 
one   year  at  a  stretch   for  each  one.     In 
motor  vehicle  operation  it  is  rather  easy  to 
rob    the   economy   of   the   second  year   in 
favor  of  the  first,  particularly  in  the  case 
of    gasoline  motor  vehicles  utilized  to.  the 
full  extent  of  their  working  capacity. 

PROSPECTS  OF  THE  BUSINESS. 

Despite  these  evil  glances  at  the  past  and 
present  it  is  the  purpose  of  these  lines  to 
point  out,  if  possible,  that  the  public  gar- 
age for  business  motor  veliicles  cannot  long 
remain  the  dream  castle  which  it  is  today, 
but  holds  out  brilliant  promise  for  investors 
and  workers.  Its  natural  dividends  should 
be  the  difference  in  economical  results  be- 
tween skillful  and  bad  or  indifferent  man- 
agement of  motor  vehicles,  divided  by  two, 
and  this  difference,  according  to  the  past, 
is  not  less  than  20  per  cent  annually  of 
vehicle  values,  say  $600  each  year  for  a 
$3,000  truck.  The  garage  man  who  can  in- 
duce his  client,  the  vehicle  owner,  to  pocket 


this  difference  by  means  of  rational  utili- 
zation, and  who  will  enable  him  to  do  so  by 
systematic  maintenance  of  the  vehicle's 
working  capacity,  will  be  entitled  to  charge 
one-half  of  the  gain  for  his  services,  over 
and  above  the  expense  of  rendering  them; 
and  when  in  course  of  years  the  clients  shall 
have  learned  their  part  of  the  new  art — 
the  utilization — so  well  as  to  cause  a  reduc- 
tion of  the  garage  man's  share,  the  volume 
of  the  business  will  necesarily  have  grown 
to  such  proportions  as  to  make  less  than  10 
per  cent,  net  profit,  mainly  on  another 
man's  investment,  quite  acceptable. 

This  is  anticipating.  The  successful  busi- 
ness vehicle  garages  today  are  conducted 
for  corporations  and  large  business  houses. 
Profit  sharing  is  not  a  feature  in  them,  and 
it  is  a  most  vital  feature  in  the  public 
garage.  Probably  several  of  these  private 
business  garages  are  described  in  this  issue, 
and  their  technical  direction  and  equipment 
are  necessarily  of  greater  interest  for  those 
contemplating  public  garages  for  business 
motor  vehicles  than  any  arrangements  of 
public  garages  in  regard  to  which  it  is  not 
known  whether  they  are  conducive  to  prof- 
its on  both  sides  of  the  economical  fence 
separating  the  interests  of  the  garage  owtier 
from  those  of  the  vehicle  owner.  The  dif- 
ference between  profit  mongering  and  profit 
making  is,  of  course,  vital,  since  no  public 
garage  for  business  motor  vehicles  can 
long  subsist,  unless  it  makes  profits  possi- 
ble for  both  parties  in  the  deal. 

In  calling  attention  to  the  descriptions  of 
private  business  vehicle  garages  in  this 
connection,  the  writer  desires  to  make  the 
reservation  that  he  has  never  seen  even  a 
private  garage  of  this  kind  where  grievous 
interruptions  of  service  were  avoided,  and 
the  full  measure  of  economy  was  attained, 
by  keeping  a  full  supply  of  factory  made 
spare  parts  on  hand  and  reducing  the  re- 
pair shop  outfit  correspondingly;  neither 
has  he  seen  any  system  enacted  for  grading 
drivers*  wages  or  determining  their  fitness 
according  to  automatic  and  book  records  of 
their  work.  On  the  other  hand,  it  should 
be  remembered  in  any  comparison  that  the 
garage  conducted  for  one  owner  has  means 
at  disposal  for  reaching  economical  results 
which  would  not  be  available  in  the  same 
degree  in  a  public  garage.  Such  are,  for 
example,  the  standardization  of  vehicle 
types  and  their  equipment,  rendering  possi- 
ble a  considerable  reduction  in  the  supply 
of  spare  parts,  and  the  changing  about  of 
drivers  from  one  vehicle  to  another  in  cases 
of  sickness  or  other  business  emergencies. 

The  whole  subject  begs  for  faith  on  this 
one  point,  that  business  motor  vehicles  may 
be  so  utilized  that  the  margin  of  advantage 
over  transportation  by  horses  will  be  suffi- 
ciently large  for  justifying  a  division  with- 
out losing  the  inducement,  and  this,  upon' 
analysis,  resolves  itself  first  into  a  simple 
question  as  to  what  number  of  vehicles 
would  begin  to  warrant  the  establishment 
of  an  independent  maintenance  plant  with 
hired  assistance  of  the  required  skill,  and 
secondly,    into   the   question    whether   such 


help  is  available,  and  whether  the  merchant 
can  judge  of  its  qualifications,  and  has 
anyone  on  whom  to  depend  for  the  organi- 
zation of  the  whole  plant. 

SMALL    INSTALLATIONS    PREPONDERATE. 

As  a  rule  business  men,  in  realization  of 
these  initial  difficulties,  will  not  discard 
horses  completely,  even  if  they  have  faith 
in  motor  vehicles.  Though  their  needs 
may  be  much  larger  they  will  insist,  as  the 
past  has  shown,  upon  buying  not  more  than 
one,  two  or  three  vehicles  to  begin  with; 
and,  furthermore,  the  great  majority  of 
merchants  have  neither  now  nor  eventually 
any  use  for  a  larger  number. 

Herein  lies  the  chance  for  the  public 
garage  for  business  motor  vehicles,  prop- 
erly conducted.  Apparently  this  chance  has 
existed,  theoretically,  for  some  time,  but 
two  factors  were  missing  which  were  re- 
quired for  bringing  it  into  actuality.  It  is 
only  recently  that  the  great  body  of  mer- 
chants have  become  persuaded,  by  the  over- 
whelming evidence  of  repeat  orders  from 
pioneer  users  and  large  new  orders  from 
other  prominent  firms,  that  the  business  ad- 
vantages of  motor  trucks  and  delivery 
wagons  were  worth  going  after,  and  it  is 
also  only  recently  that  the  necessity  of  a 
really  careful  study  of  the  utilization  and 
maintenance  methods  has  become  more 
widely  appreciated  through  the  failure  of 
some  users  to  obtain  the  economical  re- 
sults accomplished  by  others.  There  is 
evidence  that  the  merchant  class,  especially 
those  who  have  use  for  trucks  more  than 
for  delivery  wagons,  would  rush  to  buy 
if  there  were  less  uncertainty  as  to  what 
kind  of  vehicle  they  should  buy,  more  as- 
surance of  getting  prompt  deliveries,  and 
some  way  of  settling  the  maintenance 
question  in  advance.  They  are  not  so 
willing,  as  a  rule,  as  they  were  one  and 
two  years  ago  to  take  chances  on  any 
mechanical  chap  who  declares  himself 
competent  to  keep  the  vehicles  in  order, 
or  on  the  pleasure  vehicle  garage  man, 
who  is  willing  to  sandwich  the  truck  in 
among  his  runabouts  and  touring  cars 
without  showing  any  signs  of  understand- 
ing that  the  conditions  differ. 

What  the  merchant  really  prefers  is  a 
maintenance  contract;  an  agreement  to  de- 
liver the  vehicle  at  his  place  of  business 
eyery  morning  in  working  order  for  a 
stipulated  sum  per  month  or  year.  But 
this  he  cannot  get,  for  the  present.  Those 
merchants,  mainly  in  New  York  city,  who 
have  operated  electric  trucks  under  main- 
tenance contract  in  the  past  have  had  the 
best  of  it,  even  when  the  price  was  raised 
from  time  to  time,  because  the  maintain- 
ers  did  not  really  understand  what  they 
were  doing,  or  where  the  advantages  in 
the  use  of  electric  vehicles  came  in.  Using 
the  maintenance  contract  as  a  selling  in- 
ducement— and  it  proved  a  powerful  one — 
they  fancied  that  they  were  expected  to 
keep  one  electric  truck  running  for  some- 
thing like  the  expense  of  a  one  horse  truck, 
and  gave  the  merchant  all  the  benefit  de- 
rived from  reduced  number  of  drivers  and 
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higher  work  capacity,  and  even  failed  to 
consider,  in  view  of  the  profitable  sale  in 
prospect,  that  they  paid  for  all  the  blun- 
ders of  the  merchant's  employees — reck- 
less driving,  overdischarging  of  batteries, 
etc.  Their  experience  led  them  finally  to 
see  the  matter  in  its  true  light. 

THE  QUESTION  OF  DRIVERS. 

Outright  maintenance  contracts  will  for 
this  reason  probably  be  out  of  question  for 
some  time,  for  electric  vehicles,  and  still 
more  decidedly  so  for  gasoline  vehicles ;  for 
if  anything  holds  gasoline  vehicles  back  and 
favors  electrics  it  is  the  unwillingness  of 
anybody  to  guarantee  the  size  of  repair  bills 
and  the  continuity  of  service  when  they  are 
used  with  "scrub  drivers."  And  this  class 
of  drivers  the  merchant  must  use,  partly 
for  economy  in  wages,  but  mostly  because 
"chauffeurs"  are  useless  for  the  commercial 
work  which  the  truck  driver  is  expected  to 
do.  The  "chauffeur"  is  too  haughty,  know- 
ing that  any  day  a  job  of  a  different  and 
less  exacting  kind  may  be  offered  him. 

This,  of  course,  will  all  be  different  when 
gasoline  trucks  get  so  anybody  can  drive 
them,  and  when  everybody  gets  so  he  can 
drive  a  gasoline  truck — because  in  reality 
the  work  of  merely  driving  is  much  simpler 
than  the  driving  of  horses. 

A  large  part  of  the  whole  development 
lies  in  the  minds  of  people. 

"Scrub  drivers" — meaning  plain  team- 
sters or  clerks  taught  the  motor  motions, 
but  who  have  never  been  in  leathers  and 
felt  the  tingling  of  pride  from  illegal  speed 
— contrary  to  opinions  as  yet  prevailing, 
though  rapidly  giving  way,  are  no  harder 
on  the  gasoline  vehicle  than  the  average 
^'chauffeur,"  making  up  by  natural  moder-. 
ation  what  they  may  lack  in  skill — and 
the  latter,  to  the  degree  required,  comes 
soon,  since  nobody  has  a  monopoly*  on 
learning  a  few  simple  motions.  So  far  as 
maintenance  contracts  are  concerned,  the 
necessary  employment  of  plain-minded 
drivers  need  not  long  be  in  the  way. 

MAINTENANCE    CONTRACTS. 

The  question  of  giving  maintenance  con- 
tracts, and  making  an  extra  profit  on  them 
by  virtue  of  the  risk,  will  sooner  or  later 
come  up  in  the  commercial  garage  man's 
business — for  the  same  reasons  that  keep 
the  practice  alive  in  commercial  transporta- 
tion work  by  horses — but  probably  not  till 
the  garage  man  shall  have  gained  plenty  of 
experience  on  another  basis,  whereby  he 
will  be  enabled  to  set  his  maintenance  price 
right  for  himself  and  right  for  his  less  ex- 
perienced customer. 

The  maintenance  contract  system  has 
important  advantages,  which  make  it  well 
worth  considering  whether  the  time  for  its 
adoption  may  be  cut  short.  It  greatly 
facilitates  sales  of  motor  vehicles;  it  makes 
for  uniformity  in  caretaking  methods,  re- 
moving transportation  plants  from  the 
owners'  premises  and  massing  the  vehicles 
in  garages;  it  bridges  the  difficulty  of  get- 
ting competent  supervision  and  stable  help 
by   greatly   reducing   the   number   of   high 
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skilled  men  required  for  a  given  number  of 
vehicles;  it  brings  the  manufacturer  closer 
to  the  user  for  all  practical  purposes,  be- 
cause the  few  garage  men  would  represent 
the  many  users;  it  reduces  the  working 
capital  needed  for  the  establishment  of  new 
garages,  because  a  maintenance  contract 
equitably  drawn  should  give  a  large  profit 
during  the  first  year  of  service  of  new  ve- 
hicles, part  of  which  should  be  set  aside 
for  taking  care  of  the  higher  maintenance 
expense  of  the  following  years.  This  fea- 
ture, with  the  temptations  it  would  involve 
for  weak  concerns,  would  on  the  other 
hand  necessitate  that  the  garage  should  be 
very  substantially  financed — making  a  dis- 
tinction between  the  available  resources  and 
the  capital  actively  engaged — so  that  mer- 
chants would  be  justified  in  accepting  con- 
tracts for  a  long  term. 

The  conflict  of  interests  which  has  so  far 
neutralized  these  advantages  arises  first  and 
foremost  from  the  vehicle  owner's  inclina- 
tion to  permit  overloading  and  overspeeding 
of  his  vehicles,  as  well  as  insisting  upon 
their  use  after  business  hours,  so  as  to  get 
as  much  out  of  his  investment  as  possible. 
And  this  proceeding  of  course  greatly  in- 
creases the  cost  of  maintenance,  interferes 
with  the  order  of  work  at  the  garage  and 
frequently  makes  it  impossible,  by  aggravat- 
ing the  necessary  repairs,  to  have  the  ve- 
hicle at  the  owner's  disposal  every  morning, 
as  per  contract 

Another  conflict  of  interests  arises  when 
no  maintenance  contract  is  arranged.  In 
that  case  the  worst  maintenance  system  is 
to  the  profit  of  the  garage  man,  just  as  in 
pleasure  vehicle  garages.  Neglect  of  proper 
caretaking,  encouragement  of  overloading, 
overspeeding  and  long  hours  result  in  fre- 
quent big  repairs,  on  which  a  round  profit 
may  be  charged.  The  interruptions  of  serv- 
ice last  for  weeks  at  ^  time  and  are  costly 
to  the  owner  and  profitable  to  the  garage 
man  for  the  time  being. 

ECONOMY   OF   DAILY   INSPECTION. 

The  echo  from  London's  omnibus  repair 
stations,  where  maintenance  is  at  present 
being  better  systematized — from  sheer 
necessity — than  probably  anywhere  else,  af- 
firms the  economy  of  close  daily  inspection 
and  liberal  use  of  factory  made  spare  parts 
instead  of  shop  repairs,  for  early  replace- 
ments of  parts  showing  signs  of  wear  or 
weakness  before  the  operation  of  the  ve- 
hicles is  actually  interfered  with  from  these 
causes;  this  testimony,  as  well  as  that  from 
private  commercial  vehicle  garages  in  this 
country,  emphasizes  more  and  more  that  an 
advance  supply  of  spare  parts  and  highly 
skilled  daily  inspection  constitute  the  two 
main  essentials  in  economical  maintenance, 
not  necessarily  the  lowest  cost  maintenance, 
though  ordinarily  that,  too,  but  the  main- 
tenance which  is  most  economically  efficient, 
utilization  of  earning  capacity  and  operat- 
ing expenses  both  fully  considered.  Here 
again  is  the  conflict  between  the  owner's 
interest  and  the  garage  or  repair  man's  in- 
terest. Daily  inspection  costs  money,  but 
the  charj<e   for  it  must  be  included  in   the 
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garage  keeper's  general  charges  per  momii 
or  year,  and  replacements  by  spare  parti 
involve  little  work  for  which  charges  cal 
be  made,  in  comparison  with  the  shop  tink^ 
ering,  patching,  brazing  and  fitting  at  6d 
cents  per  hour. 

The  drift  from  these  two  forms  of  coo^ 
flict  must,  of  course,  be  toward  privi« 
garages  for  merchants — meaning  slower  in 
troduction  of  motor  vehicles,  much  botbej 
to  manufacturers  in  protecting  their  sal« 
and  their  reputations  against  the  effects  d 
indifferent  utilization  and  maintcnanct- 
unless  garage  men  will  see  that  thert  u 
only  one  way  of  avoiding  the  alienation  oi 
commercial  vehicle  business,  and  thai  cc^t. 
sisting  in  resolutely  studying  the  custom' 
er's  commercial  interests  and  conductci^ 
their  own  business  accordingly.  The  \crj 
fact  that  only  a  few  garage  men  will  s<fl 
the  situation  that  way — the  majority  b?^ 
ing  proved  a  different  disposition  in  th< 
past — will  be  a  guarantee  to  those  few  who 
do  see  it  that  there  is  a  chance  for  building 
up  garage  enterprises  of  considerable  mag^ 
nitude  specially  devoted  to  commercial  v^ 
hides;  large  business  with  legitimate 
profits  vs.  the  present  rule  in  the  gara^ 
business  of  a  small,  fluctuating  business 
with  rapacious  profits  and  a  constan'iv 
changing  clientele. 

SOLUTION       OF       THE      COMMERCIAL      CARAC! 
PROBLEM. 

The  conflict  of  interests  which  has  hcr^ 
tofore  kept  the  commercial  garage  out  of! 
existence  must,  according  to  this  reason- 
ing, find  its  solution  in  the  following  chron- 
ological order: 

First,  by  the  formation  of  garage  com- 
panies willing  to  keep  merchants'  expenses 
for  maintenance  as  low  as  the  nature  of  the 
vehicles  and  their  service  permits,  willing  to 
teach  the  merchants  how  the  expense  may 
be  reduced  by  the  proper  use  of  the  \t- 
hides  and  by  procuring  spare  parts  in  ad- 
vance, and  giving,  out  of  their  superior 
skill,  assurance  to  the  merchants  that  ve- 
hicles will  be  available  every  day  all  day, 
if  their  advice  is  followed,  but  assuming 
no  responsibility  or  guarantee  beyond  what 
is  implied  in  superior  knowledge  of  the 
subject. 

Secondly,  by  garage  companies  proving 
willing  to  assume  maintenance  risk,  as  sooo 
as  merchants— each  customer  individually 
— give  proof  of  treating  vehicles  right,  so 
far  as  their  utilization  is  concerned.  The 
maintenance  price  will  vary,  of  course,  with 
the  type  and  "make"  of  vehicles,  and  may 
be  subject  to  a  sliding  scale  by  which  mil^ 
age  and  speed  will  determine  extra  charges 
(in  proportion  to  mileage  and  rapidly  pro- 
gressive for  speed  above  certain  limits). 
from  daily  readings  of  speed  and  distance 
recording  instruments  attached  to  the  ve 
hides. 

It  is  not  in  New  York  city  that  this  prob- 
able development  will  bud  first  There  tit< 
situation  is  perhaps  not  seen  so  clearly  v> 
elsewhere,  by  reason  of  the  multitude  oJ 
possibilities  for  "skilled  drivers"  and  gar- 
age managers,  which  may  delude  merchant* 


veil  for  themselves,  so  far  as  the 
knows,  until  the  third  year;  in  all 
•equiring  two  years  to  learn,  to  say 
I  of  the  bother  and  dissipation  of 
.) 

CO-OPERATIVE   PLANS. 

tics  of  the  second  class  the  situation 
uer.  Manufacturers  want  to  sell 
and  delivery  wagons,  but  merchants 
y,  not  knowing  whether  they  can 
tie  vehicles  properly  cared  for.  The 
y  of  competent  foremen  for  motor 
installations,  whether  electric  or 
le,  is  the  principal  deterring  factor, 
has  already  been  demonstrated 
h  attempts  at  forming  co-operative 
ints'  garages ;  for  example,  in  Roch- 
>J.  Y..  and  in  Cleveland,  Ohio.  Only 
[iculties  attendant  upon  any  organiza- 
iTork  requiring  capital  and  special 
in  combination,  while  returns  remain 
fully  demonstrated  certainty,  have 
ted  the  projects  from  being  realized, 
fficulty  has  been  to  secure  agreement 
he  real  estate  question,  the  location, 
reage  required. 

r  a  few  more  attempts,  a  little  more 
tion  of  the  ideas  and  facts  bearing 
he  subject  (as  in  the  present  article 
her  ones,  quite  necessary,  going  into 
tails,  technical  and  financial),  men 
he  money  and  ripened  convictions 
subject  will  take  the  matter  into 
)wn  hands;  the  ever  difficult  co-op- 
element  in  previous  attempts  will 
jar.  More  than  likely  the  trucking 
lies  will  see  the  requirements  first, 
tablish  the  commercial  motor  vehi- 
age  as  a  department  of  their  trans- 
on  business,  and  will  give  mer- 
thc  coveted  chance  for  utilizing 
vehicles  in  whatever  degree  their 
mt  approves  of,  and  at  an  expense 
d  by  skill  and  "business  conscience" 
r  some  relation  to  what  is  reason- 
Thc  men  to  do  the  skilled  detail 
vill  come  from  the  ordinary  garages 
m  the  shops  of  the  industry,  no 
Whether  the  initiative  shall  come 
these  sources,  too,  and  the  profits 
o  to  them  in  the  end,  depends  upon 
Ives  at  the  present  moment.  They 
to  be  the  leaders,  because  there  -is 
irp  distinction  between  the  mainte- 
system,  which  is  good  for  commer- 
)tor  vehicles  and  that  which  is  good 
tasure  automobiles,  and  in  the  long 
le  pleasure  vehicle  garage  will  be 
led  to  adopt  any  methods  which  are 
superior,  elsewhere,  for  keeping 
s  in  constant  commission  at  a  mini- 
)f  expense. 

pleasure  vehicle  garage  man  cannot 
to  have  the  demonstration  of  how 
lould   be   done  come   from   another 

the  other  hand,  the  pleasure  vehicle 
owner  deals  at  present  very  largely 


tionally  adopted  for  reducing  the  cost  with- 
out reducing  the  "pleasure."  It  is  not  their 
viewpoint.  Peculiar  notions  of  what  con- 
stitutes pleasure  may  be  at  the  bottom  of 
this,  but,  no  matter  what  is  at  the  bottom. 
It  is  a  well-recognized  fact  that  the  owner 
of  a  garage,  however  well  meaning,  is,  like 
the  Czar  of  Russia,  surrounded  by  influ- 
ences which  thwart  his  best  intentions; 
and  this  makes  it  extremely  doubtful 
whether  he  could  successfully  cater  to  the 
merchants'  business  requirements  without 
giving  up  catering  to  owners  of  pleasure 
cars.  Some  of  the  profits  which  the  latter 
make  almost  wholly  legitimate  by  their 
own  conduct  would  be  wholly  illegitimate 
whrn  derived  from  a  tnick,  or,  at  least, 
the  taking  of  them  would  militate  against 
con)mercial  motor  vehicles  by  forcing  mer- 
chants to  learn  the  business  of  taking  care 
of  them. 

The  logic  of  the  situation,  &.«  presented, 
is  in  the  writer's  opinion  sufficiently  irre- 
futable to  establish  it  as  absolutely  certain 
that  there  will  be  commercial  vehicle  gar- 
ages and  that  the  business  of  conducting 
them  will  be  concentrated  in  comparatively 
few  hands  and  therefore  will  be  big  and 
profitable  for  those  few. 

A  big  evolution,  as  that  of  the  use  of 
motor  vehicles  for  commercial  transporta- 
tion work,  is  not  going  to  be  halted  or 
swamped  by  the  lack  of  men  coming  to  the 
front  to  do  the  right  thing  for  the  main- 
tenance of  the  vehicles;  neither  will  it  suf- 
fer itself  to  be  delayed  much  by  waiting  for 
the  time  when  every  merchant  will  be  able 
to  get  competent,  conscientious  help  for 
taking  care  of  petty  installations  of  two  or 
three  vehicles;  and  that  great  majority  of 
merchants  who  in  the  aggregate  count  for 
most  in  the  matter  have  no  use  for  more. 

UNES   OF  ORGANIZATION. 

Assuming  now  that  somehow  the  com- 
mercial garage  will  grow  out  of  the  present 
condition,  with  the  hearty  support  of  manu- 
facturers who  are  now  suffering  from 
nothing  so  much  as  from  the  reaction  of 
poor  maintenance  and  from  the  lack  of 
competent  agents  to  place  and  protect  sales, 
what  are  the  lines  upon  which  it  must  be 
conducted  ? 

The  problem  is  to  give  the  vehicle  owner 
the  whole  benefit  to  be  derived  from  the 
constant  utilization  of  his  property,  at  a 
price  which  will  leave  the  garage  man  a 
profit. 

The  greatest  danger,  experience  has  al- 
ready shown,  lies  in  placing  the  gen- 
eral charges  too  low,  thereby  compelling 
high  and  frequent  specific  charges,  which 
create  dissatisfaction.  To  avoid  this  dan- 
ger the  garage  man  should  be  thoroughly 
informed  on  the  manifold  business  ad- 
vantages and  savings  which  the  use  of 
motor  vehicles  brings  the  owner,  so  as  to 
be  able  to  show  the  latter  in  figures  what 
the   money   value   is   of   a   garage   method 


tion  system  up  to  a  high  pitch  of  regularity 
and  skill,  to  systematize  drivers'  reports 
of  irregularities,  to  keep  tab  on  overload 
and  road  speeds  and  mileage  from  instru- 
mental records,  and  to  maintain  those  re- 
lations with  manufacturers  which  will 
bring  spare  parts  to  him  before  they  are 
absolutely  needed. 

The  main  idea  must  be  to  avoid  inter- 
ruptions of  service  and  high,  irregular  re- 
pair bills  by  all  means.  With  electric  ve- 
hicles, for  example,  the  average  cost  of  bat- 
tery maintenance  and  battery  renewal 
should  undoubtedly  be  calculated  in  ad- 
vance and  added  to  general  charges,  col- 
lectable monthly.  For  all  vehicles  normal 
tire  charges  should  be  similarly  distributed 
over  the  year,  leaving  only  absolutely 
specific  work  on  batteries  or  tires  to  be 
charged  for  specially.  Sliding  scale  charges 
for  overloads,  overspeeds  and  over  mile- 
age would  take  care  of  fluctuations  in  the 
normal  maintenance  cost  and  would  im- 
press upon  the  vehicle  owner  in  a  perfectly 
equitable  manner  the  necessity  of  training 
shippers,  loaders  and  drivers  properly. 

Undoubtedly  the  garage  man  should  keep 
an  account  book  for  each  vehicle  (not  only 
for  each  customer)  and  should  be  able  to 
show  the  owner  speed  records,  load  records, 
mileage,  etc.,  and  their  relation  to  repair 
records;  also  the  commercial  work  done 
by  each  vehicle  and  the  cost  of  doing  it, 
so  as  to  assist  the  owner  in  picking  addi- 
tional vehicles  right,  and  so  as  to  enable 
himself  to  present  a  clear  case  to  prospec- 
tive customers,  making  every  bit  of  knowl- 
edge acquired  serve  the  purpose  of  enlarg- 
ing the  volume  of  his  garage  business,  but 
refraining  from  "entangling  alliances"  with 
manufacturers  beyond  a  uniform  commis- 
sion on  the  sale  of  vehicles  and  parts.  The 
vehicles  which  will  pay  him  best  are  neces- 
sarily those  which  will  pay  the  user  best, 
since  the  supposition  is  that  only  those  go 
into  the  commercial  garage  business  who 
see  their  future  in  doing  business  on  that 
basis. 

Over  the  pleasure  vehicle  garage  man 
he  will  have  the  advantage  that  his  real 
estate  or  rental  investment  may  be  reduced 
not  only  by  cl^osing  a  location  with  a  view 
to  economy  But  also  by  building  very  com- 
pactly, adding  floors  as  the  business  grows. 
As  vehicles  are  to  be  taken  out  and  re- 
turned with  great  regularity,  morning  and 
evening,  night  storage  on  upper  floors  is 
more  practicable  than  for  pleasure  cars. 
But  his  greatest  advantage  over  the  pleas- 
ure vehicle  garage  man  is  dependent  upon 
the  fact  that  he  becomes  the  partner  in  the 
use  and  rational  exploitation  of  the  earning 
capacity  of  motor  vehicles,  and  not  the  be- 
grudged beneficiary  of  their  abuse. 

There  can  be  but  little  doubt,  it  seems, 
that  a  garage  business  conducted  on  the 
hues  indicated  will  gradually  place  the  gar- 
age owner  in  possession  of  a  vast  fund  *' 
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practical  knowledge  bearing  not  only  upon 
utilization  and  maintenance  but  also 
strongly  upon  construction,  and  it  will  de- 
pend upon  himself  whether  this  knowledge 
shall  take  him  into  the  manufacturing  in- 
dustry or  into  broader  organization  of  gar- 
age work  or,  by  virtue  of  the  economies  in 
transportation  work  which  he  will  be  the 
first  to  discover,  into  the  trucking,  express 
or  general  transportation  business. 

As  compared  with  the  paltry  work  of 
catering  to  the  notions  of  pleasure  vehicle 
owners  and  their  servants,  watching  the 
little  ephemeral  fads  in  accessories,  pluck- 
ing a  fleeting  profit  from  the  ignorance  or 
perversity  of  customers,  -the  organization 
and  operation  of  garages  for  commercial 
motor  vehicles  present  possibilities  for  in- 
definite enlargement  of  activities  which 
should  satisfy  the  most  ambitious. 


The      Building,      Equipment     and 
Maintenance   of  a   Commercial 
Vehicle  Garage. 

By  Fay  L.  Faurote. 
To  a  company  which  has  been  formed 
for  the  purpose  of  handling  the  delivery 
work  of  a  number  of  concerns  in  a  large 
city  the  question  of  the  construction  and 
equipment  of  a  garage  is  a  most  important 
matter.  There  are  several  things  which 
should  be  taken  into  consideration.  First, 
the  location  of  the  garage;  second,  the  ma- 
terial of  which  the  building  is  to  be  con- 
structed; third,  fire  protection;  fourth, 
lighting;  fifth,  heating;  sixth,  ventilation; 
seventh,  drainage.  Owing  to  the  fact  that 
the  commercial  vehicle  business  is  still  in 
its  infancy,  many  of  these  features  have  not 
as  yet  had  careful  consideration,  and  it  is 
therefore  with  a  view  toward  furnishing 
some  suggestions  to  those  intending  to  en- 
gage in  this  business  that  this  article  is  sub- 
mitted for  the  consideration  of  the  readers 
of  this  magazine. 

LOCATION  OF     BUILDING. 

Anent  the  selection  of  a  building,  it  may 
be  said  that  it  is  very  seldom  possible  to 
remodel  an  old  building  in  such  a  manner 
as  to  make  it  entirely  satisfactory.  The 
problems  of  lighting,  ventilation,  drainage 
and  floor  construction  are  very  difficult  to 
solve,  and  nearly  everyone  who  has  tried 
to  utilize  an  old  building  has  found  that 
it  is  practically  impossible — the  remodeling 
costing  almost  as  much  as  a  new  building.  - 
All  of  the  up  to  date  garages  are  being  con- 
structed almost  entirely  of  brick,  concrete 
and  steel,  all  of  which  are  fireproof  and 
easy  to  keep  clean  and  painted.. 

The  location  of  the  garage  should  be  de- 
termined by  three  things,  namely:  First, 
amount  spent  for  rental  or  taxes;  second, 
proximity  to  customers;  third,  fire  pro- 
tection. 

LAYOUT  OF  BUILDING. 

Having  determined  the  location  and  form 
of  construction  for  the  building,  the  ques- 
tions of  shape  and  dimensions  are  next  to 
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be  considered.  In  the  ^ase  of  the  garage 
shown  in  the  illustration,  the  size  and 
shape  of  the  floor  space  are  so  figured  that 
a  runway  is  provided  along  both  walls  and 
the  centre  of  the  floor  is  reserved  for  the 
distributing  tables  and  distributing  cars; 
that  is,  it  was  planned  so  that  cars  coming 
from  the  various  firms  of  the  city  could 
deliver  the  packages  onto  the  main  dis- 
tributing tables,  and  then,  after  passing 
around  for  their  regular  supply  of  gasoline 
and  oil,  could  be  driven  out  again  without 
reversing  or  interfering  in  any  way  with 
the  work  which  was  being  carried  out  on 
the  floor.  If  you  will  refer  to  the  drawing 
you  will  see  that  this  arrangement  works 
out  very  nicely,  rnaking  it  possible  for  eight 
or  a  dozen  wagons  to  load  or  unload  in 
an  extremely  short  time,  without  interfer- 
ing with  the  others  in  any  way  whatever. 

The  length  of  this  particular  building  is 
185  feet,  width  60  feet.  The  structure,  with 
the  exception  of  90  feet  in  front,  is  one 
story,  provided  with  regular  steel  roof  and 
skylight  so  often  used  in  factory  con- 
struction. The  front  part  of  the  building 
was  made  two  stories  high  in  order  to  pro- 
vide for  a  repair  shop  and  stock  room. 

Another  point  which  may  be  mentioned 
in  this  connection  is  the  fact  that  whenever 
possible  posts  used  for  supporting  the 
roof  should  be  avoided,  and  a  steel  truss 
construction  used  instead.  In  the  front  part 
of  the  building  the  latter  construction  has 
been  used,  while  in  the  rear  you  will  notice 
the  former. 

The  location  of  the  posts,  however,  is 
such  that,  in  this  case,  they  do  not  ma- 
terially interfere  with  the  moving  of  the 
cars. 
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The  floor  should  be  of  concrete,  asd  so 
made  that  any  water  which  may  drop  oc  t.j 
its  surface  will  flow  toward  the  centre  or 
toward  the  wall,  according  to  the  $y$tta 
of  drainage  used.  In  the  gar^  tnvkr 
consideration  the  floor  is  slanted  m  te  tl^; 
water  flows  toward  the  centr^  aod  u 
drained  out  through  holes  in  the  ooncreti 
Each  outlet  is  provided  with* a  small  ircr. 
plate  drilled  full  of  holes,  which,  while  i^/. 
are  large  enough  to  allow  the  water  to  m 
through,  will  not  permit  the  drawing  n 
of  waste  and  paper  which  may  have  col- 
lected on  the  floor. 

Large  galvanized  iron  pans  should  « 
provided,  which  can  be  placed  under  be 
cars  to  collect  any  oil  which  may  drip  out 
of  the  bearings.  This,  many  times,  vZl 
save  a  concern  considerable  money,  bcaust 
much  of  the  oil,  if  rtm  through  an  oil 
filter,  may  be  used  over  again. 

Suitable  water  connections  should  be  pro- 
vided along  the  floor,  and  sufficient  pressure 
maintained  in  the  mains  so  that  the  floors 
may  be  flushed  easily  and  quickly. 

LIGHTING    SYSTEM. 

The  lighting  of  a  garage,  especially  a 
night,  is  a  difficult  proposition,  owing  to 
the  fact  that  insurance  companies  will  not 
allow  tKe  use  of  what  they  term  "an  opea 
flame  light."  Electric  arc  lights  of  the  or- 
dinary form  and  gaslights  come  under  ibi 
head,  and  therefore  their  use  has  been  pro- 
hibited. Some  form  of  enclosed  electric 
light,  such  as  the  incandescent.  mu5t  be 
used.  Sixty  lights  of  the  incandescent  va« 
riety  are  used  in  the  garage  which  has  bwi 
described.  In  addition  to  this  several  ex 
tension  cords  are  provided  which  allow  th< 


A  View  in  the  Commercial  Vehicle  Garage. 
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A  Repair  Pit. 

lights  to  be  transferred  from  one  position 
to  another,  as  is  often  necessary  when 
working  around  and  underneath  the  cars. 
During  the  day  the  whole  garage  is,  of 
course,  lighted  through  the  windows  in  the 
side  wall  and  skylight. 

HEATING    SYSTEM. 

Two  methods  of  heating  have  been  found 
to  be  satisfactory  in  garage  practice.  One 
is  the  hot  air  system;  air  being  heated  by 
passing  over  a  set  of  steam  coils,  and  finally 
distributed  into  the  various  parts  of  the 
room  by  means  of  large  tin  pipes.  The 
circulation  is  forced  by  means  of  a  blast 
fan  driven  by  an  electric  motor.  The  sec- 
ond system,  and  the  one  which  is  more 
commonly  used,  is  the  Regular  form  of 
steam  heating.  A  number  of  pipes  are 
strung  around  the  walls  of  the  garage,  and 
steam  from  a  steam  boiler  is  circulated 
through  them.  When  this  system  is  used 
it  is  advisable  to  place  the  pipes  some  five 
or  six  feet  from  the  floor,  in  order  to  keep 
them  out  of  the  way  and  prevent  the  rub- 
ber tires  of  the  cars  from  coming  in  con- 
tact with  them. 

The  question  of  ventilation  is  a  very  im- 
portant one,  for  the  reason  that  the  suf- 
focating gases  which  are  produced  by  im- 
perfect combustion  of  gasoline  are  very  dis- 
agreeable to  breathe,  and  many  times  cause 
severe  headaches  and  sometimes  uncon- 
sciousness. During  the  winter  it  is  a  very 
hard  matter  to  keep  the  air  in  a  garage 
pure  and  at  the  same  time  keep  the  temper- 
ature at  a  comfortable  point.  Exhaust 
fans,  driven  by  electric  motors,  are  used, 
but  even  they  are  rather  unsatisfactory. 
Air  chutes,  similar  to  those  used  in  black- 
smith shops,  are  also  sometimes  provided. 
They  arc  fairly  satisfactory,  but  tend  to 
increase  the  heating  expense  to  an  alarm- 
ing extent.  Whenever  a  machine  is  run 
for  some  time  indoors  it  is  always  a  good 
policy   to   connect   the   outlet   pipe   of   the 


Oil  and  Gasoline  Cage. 

muffler  to  a  pipe  running  to  the  outside 
of  the  building,  thereby  doing  away  with  a 
large  amount  of  gas  which  would  other- 
wise be  forced  out  into  the  room. 

Probably  of  no  less  importance  is  the  ar- 
rangement made  for  storing  gasoline  and 
oil.  Insurance  companies  are  very  strict  as 
to  the  handling  of  gasoline,  and  it  is  there- 
fore nearly  always  good  policy  to  equip 
your  garage  with  a  gasoline  storage  system 
which  meets  with  their  approval.  In  the 
writer's  opinion,  the  most  satisfactory  one 
of  these  is  an  hydraulic  system,  shown  in 
the  photograph.  In  this  system  the  tank  is 
always  filled  with  water  and  gasoline,  the 
former,  owing  to  its  density,  occupying  the 
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Floor  Plan  of  Garage. 

I — 5.   sorting  tables;   6,   main  distributing  tabic;   7 
and   8,   cars   unloading;   9 — 13,   cars   loading. 


Runway  to  Upper  Floor. 

lower  part  of  the  tank  and  the  latter  the 
upper.  As  the  gasoline  is  forced  out,  the 
space  in  the  tank  is  filled  with  water,  thus 
allowing  no  air  spaces  to  form,  the  vapor 
in  which  might  cause  an  explosion.  When 
the  tank  is  refilled  the  reverse  operation 
takes  place,  but  at  no  time  in  the  emptying 
or  filling  is  there  a  chance  for  any  apprecia- 
ble amount  of  gasoline  vapor  to  accumulate 
in  any  portion  of  the  tank.  Furthermore, 
the  whole  apparatus,  except  the  filling  and 
delivery  pipes,  may  be  buried  underground, 
thereby  making  doubly  sure  that  no  con- 
flagration can  take  place. 

For  the  storage  of  lubricating  oil  any  of 
the  self  measuring  cabinet  tanks  will  be 
found  satisfactory.  The  tank  shown  in  the 
illustration  holds  64  gallons,  and  the  gaso- 
line tank  250  gallons. 

FIRE    protection. 

A  proper  fire  protection  equipment  is  ab- 
solutely essential.  Numerous  fire  ex- 
tinguishers are  on  the  market,  but  the  regu- 
lar chemical  extinguishers  which  generate 
carbonic  acid  gas  have  been  found  to  be 
most  efficient.  In  addition  to  these  there 
should  be  hung  at  various  places  about  the 
room  pails  of  wet  sand.  A  gasoline  fire 
is  very  hard  to  put  out  with  water,  and 
therefore  at  the  beginning  of  a  conflagra- 
tion the  chemicals  and  sand  should  be  used. 
Many  buildings  are  equipped  with  a  sprink- 
ling system,  which  is  so  laid  out  as  to  cover 
the  entire  floor  space.  The  various  noz- 
zles are  sealed  with  a  metal  which  melts  at 
a  rather  low  temperature,  consequently  the 
apparatus  works  automatically^  and  as  soon 
as  the  fire  attains  such  proportions  as  to 
heat  the  air  of  the  room  to  this  melting 
point  the  whole  floor  and  objects  upon  it 
will  be  flooded. 

Prr    AND    WASHING    DECK. 

The  balance  of  the  equipment  of  the 
garage  varies  according  to  the  number  of 
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wagons  being  used,  and  the  amount  of 
money  which  the  company  is  willing  to 
spend  in  repair  shop  machinery  and  tools. 
In  order  to  take  care  of  the  business  prop- 
erly a  repair  shop  is  absolutely  necessary. 
A  provision  may  be  made  for  doing  light 
repair  work  in  one  corner  of  the  garage  by 
building  a  pit  in  the  floor,  over  which  the 
machine  may  be  run  for  occasional  ad- 
justment. The  proper  size  for  a  pit  is 
about  4  feet  wide  by  4  feet  deep  by  8  or  10 
feet  long,  the  length,  of  course,  depending 
upon  the  wheel  base  of  the  cars  being  used. 
Another  part  of  the  repair  shop  which 
may  well  be  left  on  the  garage  floor  is  the 
washing  deck.  If  the  floor  is  made  entire- 
ly of  concrete  it  will  be  an  easy  matter,  by 
sloping  a  portion  of  the  floor  so  that  it 
will  drain  easily  and  quickly  to  one  point. 


The  machinery  for  the  repair  shop  should 
be  well  selected  and  should  be  complete 
enough  so  that  practically  any  part  of  the 
motor  vehicles  may  be  repaired  in  the  gar- 
age. A  fair  sized  drill  press,  a  shaper  or 
planer,  a  milling  machine  and  a  set  of 
buffing  and  emery  wheels  will  answer  the 
purpose  as  far  as  machine  tools  are  con- 
cerned. A  blacksmith's  forge,  anvil  and 
set  of  tools  is  another  part  of  the  shop 
which  is  almost  indispensable.  The  rest 
of  the  outfit  will  vary,  but  a  portable  crane, 
a  few  "turntable"  rollers,  an  electric  drill, 
a  small  air  compressor,  with  its  accompany- 
ing storage  tank,  a  portable  buffing  machine, 
driven  by  ah  electric  motor,  a  battery 
charging  outfit,  a  soldering  outfit,  tire  test- 
ing tank,  a  number  of  galvanized  iron 
waste  cans,  and  a  complete  set  of  tools. 


Method   of    Collecting   and   Deliv^ering  According  to  Routes. 


to  locate  the  washing  deck  in  one  comer 
of  the  garage.  Various  forms  of  washing 
devices  may  be  obtained,  some  having  a 
swivel  joint  in  the  piping,  making  it  possi- 
ble to  carry  the  hose  around  the  entire  car 
without  kinking  it.  This  form  has  proved 
very  satisfactory,  as  it  does  not  wear  out 
easily. 

REP.XIR    DEPARTMENT. 

The  repair  department  proper  should  be 
located  on  another  floor,  independent  of 
the  garage  floor  proper,  and  it  is  therefore 
necessary  to  provide  some  sort  of  runway 
or  elevator  by  means  of  which  the  cars 
may  be  transferred  froni  the  ground  floor 
to  the  repair  shop.  If  an  inexpensive 
equipment  is  desired  a  stairway,  fitted  with 
board  treads  on  the  side  and  block  and 
tackle  at  the  top,  may  be  utilized,  but  if 
possible  an  elevator  should  be  installed,  es- 
pecially if  the  building  is  of  more  than  two 
stories. 


such  as  hammers,  wrenches,  chisels,  drills, 
etc.,  will  be  found  almost  indispensable. 

Situated  in  one  corner  of  the  repair  shop 
should  be  a  stockroom  fitted  with  various 
bins  and  pigeonholes,  in  which  the  various 
repair  parts  for  the  machines  may  be  kept. 

It  is  very  often  necessary  in  a  large  gar- 
age to  keep  a  man  in  the  building  all  night, 
either  to  wait  on  customers  or  to  make 
some  very  early  trips.  In  this  case  it  is 
good  policy  to  provide  a  room  for  him  in 
some  portion  of  the  shop  where  he  can  be 
easily  called.  A  room  of  this  kind  is  pro- 
vided in  the  garage  described,  and  is  used 
by  one  of  the  drivers  who  is  obliged  tq 
make  a  very  early  trip  in  the  morning.  The 
work  is  being  done  for  the  government 
under  contract,  and  so,  in  order  to  make 
sure  that  the  car  will  always  go  out  on 
time,  the  company  adopted  this  plan.  The 
man  is  always  there  ready  for  business, 
and  a  trip  has  never  been  missed. 


RULES    OF    THE    BUSINESS. 

The  maintenance  of  an  efficient  deliver)- 
service  is  a  very  hard  proposition*  owing 
to  the  fact  that  everything  has  to  be  done 
exactly  according  to  the  schedule.  Eadi 
man  is  required  to  report  on  time,  punch 
his  number  on  the  time  clock,  and  report 
for  duty,  with  his  wagon  properly  cleaned, 
filled  and  ready  for  business.  The  man- 
agement does  everything  possible  to  facili- 
tate the  work,  and  everything  in  the  garagt 
is  kept  in  the  best  possible  condition.  The 
walls  are  painted  regularly  with  a  cold 
water  paint  by  means  of  a  large  force 
pump,  and  everything  is  done  to  keep  the 
room  light  and  well  ventilated. 

Each  man  is  held  responsible  for  his  car. 
and,  in  addition  to  this,  he  is  required  to 
keep  and  turn  in  every  day  complete 
records  of  the  amount  of  gasoline  and 
lubricating  oil  used,  number  of  stops  and 
trips  made,  and  any  other  data  which  would 
be  of  assistance  to  the  management 

Complete  records  are  kept  of  each  car's 
performance,  and  from  these  data  bids  are 
made  for  the  business  of  the  various  mer- 
chants of  the  city.  As  the  commercial  end 
of  the  automobile  business  is  as  yet  al- 
most undeveloped,  there  are  any  number 
of  opportunities  to  get  business,  and  it  will 
only  be  a  question  of  a  few  years  before 
the  numerous  obstacles  which  now  present 
themselves  will  be  overcome  and  the  self 
propelled  delivery  car  universally  accepted 


Roswell    Company's   Garage,    New 
Mexico. 

The  storage  of  motor  cars  docs  not  worr) 
the  automobile  men  of  New  Mexico,  where 
three  hundred  clear  days  in  the  year  per- 
mit the  cars  to  be  on  the  road  practically 
all  the  time.  The  only  care  of  automobil- 
ists  in  that  part  of  the  country  is  the  re- 
pairs that  must  be  put  on  the  machines.  It 
is,  therefore,  easily  understood  why  the  re- 
pair shop  there  is  the  most  important  part 
of  a  garage.  These  are  the  conditions  in 
eastern  New  Mexico,  at  least,  where  the 
Roswell -Torrance  mail  and  passenger  stage 
operates.  These  are  the  conditions  that 
were  considered  by  the  Roswell  Automobile 
Company  in  building  its  new  garage  at 
Roswell. 

The  Roswell  Company's  garage  is  a  two 
story  brick,  25x70  feet  in  its  lateral  dimen- 
sions. This  floor  space  is  divided  in  halves, 
the  front  room  for  office,  desk  and  storage, 
and  the  rear  apartment  for  a  workshop. 
The  whole  is  floored  in  concrete. 

While  the  workshop  is  not  large,  the  best 
of  everything  has  been  secured  for  its  equip- 
ment. Every  piece  of  machinery  and  every 
appliance  is  of  the  very  best  that  could  be 
lought.  A  large  gasoline  engine  supplies 
power  for  a  drill  press,  lathe  and  shaper. 
The  tool  bench  is  complete.  The  floor  of 
the  shop  is  constructed  so  as  to  make  an 
ideal  wash  room  for  incoming  cars.  A 
strong  stream  from  an  artesian  well  gives 
the  water  and  power  to  remove  all  mud  and 
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<!iist,  and  this  water  is  carried  out  through 
a  sink  hole  in  the  lowest  point  of  the  floor. 

Under  construction  at  present  is  a  tower 
on  the  outside  of  the  shop  upon  which  will 
be  placed  a  large  tank  that  will  contain  a 
large  supply  of  gasoline.  This  tank  will  be 
fitted  with  pipe  and  hose  that  will  make  the 
filling  of  a  machine's  reservoir  an  easy 
matter. 

Under  construction  in  the  Roswell  Com- 
pany's garage  is  something  new  and  unique 
— an  automobile  bridge.  The  structure  is 
being  built  in  parts  in  Roswell  and  will  be 
moved  eighteen  miles  north  and  placed  at 
the  point  where  the  Roswell-Torrance 
route  crosses  Salt  Creek.  It  will  be  at  a 
point  where  the  new  route  now  being  built 
will  touch  the  one  stream  of  any  conse- 
quence between  the  terminals.  The  bridge 
is  an  invention  of  Manager  J.  W.  Stockard, 
of  the  Roswell  Automobile  Company.  It 
will  be  a  suspension  affair,  two  long 
troughs  hanging  from  an  immense  truss. 
Thus  the  bridge  will  have  no  floor  and  will 
be  of  no  service  to  any  vehicle  except  an 
automobile,  and  will  not  be  injured  by  the 
ordinary  travel  and  herds  of  cattle  will  not 
molest  it  Four  immense  poles  will  be 
utilized  in  making  the  spans.  They  will  be 
placed  end  to  end  in  pairs,  the  joints  making 
the  apex  of  the  arch.  From  this  apex  will 
be  suspended  beams  that  will  be  connected 


with  a  cross  piece  at  the  bottom  and  this 
cross  piece  will  support  the  troughs  in  the 
middle  of  the  structure.  Their  ends  will 
rest  on  the  banks  of  the  stream. 

The  idea  of  this  suspension  bridge  was 
gained  from  a  neat  appliance  built  for  the 
workshop  in  the  form  of  automobile 
trestles,  which  are  shown  in  the  accom- 
panying cut.  These  are  ordinary  work 
trestles  surmounted  by  movable  troughs, 
with  approach  troughs  that  make  it  easy  to 
put  a  car  on  top  of  all.  The  advantages  of 
having  the  car  on  these  trestles  are  many 
in  case  of  repairs  or  cleaning. 


A  Gasoline  Truck  Garage. 

The  Chelsea  Auto  Storage  Company,  of 
516  West  Thirty-seventh  street,  New  York, 
are,  as  far  as  we  have  been  able  to  learn, 
the  only  garage  which  makes  a  specialty  of 
commercial  gasoline  vehicles;  no  electric 
vehicles  are  taken.  Their  method  of  doinr^ 
business  is  unique  and  bids  fair  to  be  in  a 
great  measure  a  solution  of  the  care  and 
maintenance  of  motor  trucks.  This  com- 
pany say  to  the  business  concerns  who  own 
gasoline  comercial  vehicles :  For  a  set  sum 
we  will  maintain  and  repair  your  machines 
and   deliver   them   at  your   door   ready   for 


Roswell  Garage,  Showing  Corner  of  Repair  Shop. 


service  at  the  time  appointed  each  day. 
They  shoulder  the  entire  responsibility  and 
expense  for  gasoline,  oil,  new  tires,  all  re- 
pairs and  the  hire  of  the  chauffeur.  Their 
contracts  usually  read  from  one  to  six  years, 
with  a  six  months'  clause  which  allows  either 
party  to  withdraw  upon  giving  notice.  The 
tnicks  are  delivered  at  the  door  for  each 
day's  service  of  12  consecutive  hours.  In 
case  of  failure  to  deliver  the  car,  they  re- 
tain the  right  to  substitute  another  machine 
of  their  own  capable  of  doing  the  work. 
In  case  of  failure  to  do  this  they  forfeit  for 
each  hour  a  fixed  sum,  usually  in  the  neigh- 
borhood of  45  cents.     On  the  other  hand,  if 


the  user  operates  the  machine  for  longer 
than  12  consecutive  hours  he  agrees  to  pay 
the  sum  of  approximately  75  cents  per  hour 
for  each  additional  hour's  use,  or  these  ad- 
ditional hours  are  credited  to  the  storage 
company.  The  sum  forfeited  by  the  storage 
company  is  less,  as  their  expense  of  storage 
continues    during   this    time. 

The  charge  for  this  kind  of  service  varies 
according  to  the  nature  of  the  machine  and 
its  work,  but  is  in  general  in  the  neigh- 
borhood of  $200  to  $300  per  month  for 
large  trucks,  ranging  from  three  to  six  tons. 
The  machines  now  in  use  average  daily 
about  75  miles,  and  it  is  estimated  that  the 
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work  which  they  accomplish  is  done  at  a 
saving  of  approximately  20  per  cent  over 
horse  drawn  delivery.  Each  truck  has  its 
number  and  corresponding  space  allotted  to 
it.  in  the  garage,  and  the  drivers  are  re- 
quired, upon  returning,  to  put  their  ma- 
chine in  such  condition  that  it  will  be  ready 
for  service  the  following  day;  or,  in  case 
of  the  necessity  for  repairs  which  would 
render  this  impossible,  they  are  required  to 
report  such  conditions,  so  that  a  substitute 
car  can  be  put  in  service.  The  garage  is 
open  day  and  night,  with  a  man  in  charge, 
at  all  times,  from  whom  the  chauffeurs 
may  obtain  necessary,  tools  and  sup- 
plies by  signing  a  sheet  under  which 
is  fastened  a  carbon  in  such  a  way  that  a» 
duplicate  record  is  made  on  the  back  of  the 
sheet  written  on  and  also  on  a  sheet  be- 
neath. This  makes  it  impossible  for  men  to 
obtain  supplies  without  a  record  of  the  same 
being  kept  These  sheets  also  serve  as  a 
means  for  estimating  the  expense  of  opera- 
tion of  the  various  trucks,  an  accurate  ac- 
count of  which  is  kept.  The  time  for  re- 
pairs on  each  machine  is  also  kept,  and  as 
the  chauffeurs  are  hired  by  the  month  and 
are  not  paid  for  any  job  work  or  any  work 
on  a  special  machine,  there  is  no  object  for 
them  to  incorrectly  report  the  time  taken 
for  such  repairs. 

General  garaging  of  trucks  for  firms  who 
have  not  taken  up  the  maintaining  proposi- 
tion is  also  done,  but  it  is  found  that,  as 
a  rule,  after  they  put  in  operation  more  than 
two  trucks  they  are  willing  to  sign  this  kind 
of  a  contract  and  put  the  responsibility  on 
the  garage.  This  is  often  brought  about  by 
the  fact  that  the  average  user  has  no  man 
already  in  his  service  who  is  especially  fit- 
ted for  maintaining  such  machines,  and  very 
few  of  them  are  willing  to  specially  hire  a 
high  priced  man  for  this  service,  which  is 
absolutely  necessary  if  good  results  are  to 
be  obtained. 


Commercial    Vehicles   as    Used    by 
Houghton  Si  Dutton,  of  Boston. 

Houghton  &  Dutton  are  by  far  the  largest 
commercial  vehicle  users  in  Boston,  and 
now  have  fifteen  gasoline  two  cylinder,  air 
cooled  cars  of  well  known  type,  all  of  which 
are  fitted  with  solid  rubber  tires.  These 
are  taken  care  of  and  repaired  by  E.  A. 
By  throw  at  the  Tremont  Garage,  where 
they  have  ample  space  for  storage  and  a  re- 
pair shop  in  the  basement,  which  is  directly 
accessible  from  the  rear  without  the  use  of 
elevators.  This  company  has  been  using 
motor  trucks  for  three  years,  and,  according 
to  Mr.  Bythrow,  there  is  a  saving  over 
horse  drawn  vehicles,  even  though  he  ad- 
mits that  the  present  delivery  wagons  are 
not  what  they  should  be.  However,  twelve 
of  these  fifteen  trucks  are  kept  in  constant 
service,  and  are  able  to  make  two  daily  de- 
liveries to  out  of  town  districts  which  never 
before  received  but  one  delivery,  even  at  a 
time  when  there  was  much  less  to  be 
delivered.  One  of  these  machines  will  do 
the  work  which  it  would  take  two  two-horse 
teams  to  do,  and  the  chances  are  that  the 


next  day  the  horses  would  be  unfit  for  such 
severe  service.  Horses  are  still  used  for 
short  city  hauls,  while  the  motor  vehicles 
are  used  entirely  for  outside  deliveries  with- 
in a  range  of  10  miles  from  the  city  limits, 
or  about  a  limit  of  25  miles  from  the  store. 
During  the  only  time  that  odometers  were 
used  on  these  vehicles  they  averaged  451 
miles  per  week;  no  recording  devices  have 
yet  been  applied  to  them.  The  gasoline  con- 
sumption is  approximately  8  or  9  miles  to 
the  gallon.  By  experimenting  with  a  cer- 
tain well  known  carburetor  which  has  been 
adjusted  to  these  cars,  it  has  been  found 
possible  to  use  a  68  test  gasoline  instead  of 
76,  the  former  costing  about  4  cents  a  gal- 
lon less,  which  amounts  to  a  saving  in  the 
neighborhood  of  $4  a  day.  A  man  and  a  boy 
are  employed  with  these  machines,  and  four 
men  are  kept  in  the  repair  shop. 

Mr.  Bythrow  expressed  his  opinion  in  re- 
gard to  the  present  form  of  delivery  wagon, 
stating  that  they  were  designed  entirely  too 
much  along  pleasure  vehicle  lines,  and  that 
neither  the  frame  nor  the  parts  of  the  en- 
gine were  made  sufficiently  strong  to  with- 
stand the  tendency  to  crystallization,  owing 
to  the  continuous  vibration.  Solid  tires  are 
absolutely  necessary  in  this  class  of  work, 
and  are  one  of  the  heavy  expenses,  as  it  has 
been  found  that  pneumatics  will  not  stand 
up  under  the  strain.  These  solid  tires,  how- 
ever, have  been  made  to  do  for  3,000  miles 
over  cobblestones,  instead  of  2,800,  for 
which  they  were  built,  and  last  in  the  neigh- 
borhood of  eleven  months.  Solid  tires  be- 
ing a  necessity,  a  better  arrangement  of 
springs  is  demanded.  He  states  that  four- 
fifths  of  the  trouble  is  from  breakage  due 
to  crystallization,  and  not  to  wear.  He  even 
advocates  driving  in  the  car  tracks,  which 
is  extremely  hard  on  the  tires ;  but  the  cost 
due  to  wear  on  the  tires  is  much  less  than 
the  repairs  due  to  breakage  from  running 
over  extremely  rough  pavements. 

Nearly  all  trucks  are  run  with  an  over- 
load, which  is  another  cause  of  trouble.  At 
the  present  time  Mr.  Bythrow  is  redesign- 
ing a  truck,  in  the  hopes  of  producing  a  ma- 
chine suitable  for  their  special  needs,  which 
is  the  delivery  of  parcels,  groceries  or  fur- 
niture. Cars  for  the  latter  purpose  are 
fitted  with  special  bodies  and  tops  with  drop 
sides.  He  believes  in  building  the  front  of 
the  machine  in  the  nature  of  a  bumper,  so 
that  in  case  of  minor  collisions  the  dash- 
board or  steering  gear  will  not  be  disabled. 
The  steering  will  be  by  wheel,  the  engine 
entirely  protected  from  the  mud,  and  the 
springs  at  the  rear  will  be  of  the  platform 
type.  A  three  speed  sliding  gear  will  prob- 
ably be  used,  but  provided  with  an  auto- 
matic brake  to  slow  down  the  speed  of  the 
clutch  and  gears  at  the  time  of  shifting.  He 
is  not  in  favor  of  planetary  gearing  for  de- 
livery wagons. 

Central   Park   Automobile   Storage 
Company. 

Located  at  iioth  street  and  Central  Park 
West  is  a  new  garage  which  is  unique  as 
having  the  largest  storing  capacity  of  any 


one  story  building  in  the  city.  It  is  built 
of  terra  cotta  and  reinforced  concrete  and 
has  four  large  entrances,  two  at  each  end 
the  ends  being  on  different  streets,  so  that  a 
machine  can  enter  and  pass  out  again  with- 
out turning  round,  a  path  being  alvrays  Ich 
open  for  this  purpose.  The  building  being 
but  one  story,  no  elevators  are  necessary. 
The  floor  is  approximately  90x150  feet  and 
will  accommodate  in  the  neighborhood  of 
125  cars.  It  is  lighted  by  six  skylights, 
each  20x20  feet,  and  the  ceiling  is  27  feet 
high.  A  balcony  is  arranged  across  the 
rear,  on  which  are  the  chauffeurs*  lockers. 


System  of  Checking  Cars,  as  to  Ar- 
rival, Departure  and  Who  Uses 
Them. 

By  J.  Grant  Cramer. 

In  order  to  keep  track  of  times  when  the 
chauffeur  takes  out  the  owner's  car,  par- 
ticularly when  the  employee  has  a  general 
authorization  to  do  so,  let  the  employer 
furnish  the  chauffeur  with  numbered  slips 
on  which  is  typewritten  or  printed  the 
owner's  name  and  permission  to  take  out 
the  car.  Each  time  the  car  goes  out  one 
of  these  slips  must  be  handed  to  the  per- 
son in  authority  having  charge  of  the  gar- 
age at  that  time,  and  be  by  him  counter- 
signed; the  slip  must  bear  the  minute, 
hour  and  date  of  going,  and  must  be  signed 
by  the  chauffeur.  It  should  be  signed  just 
at  the  time  of  departure  and  not  an  hour  or 
two  before  leaving,  A  similar  slip  should 
be  turned  in  when  the  car  returns.  At  the 
end  of  the  week  these  slips  should  be  re- 
turned to  the  owner  of  the  car.  If  garage 
keepers  are  sincere  in  their  statements 
that  they  desire  to  abate  the  evil  of  the  un- 
authorized use  of  cars  by  chauffeurs,  1 
think  that  the  above  would  be  a  good  check 
on  the  latter.  If  an  additional  check  is  de- 
sired the  garage  owner  could  keep  a  big 
book  into  which  the  particulars  found  on 
the  above  mentioned  slips  could  be  trans- 
ferred immediately  upon  receiving  them ;  of 
course,  having  them  signed  by  the  person 
in  charge. 

Another  very  prevalent  evil  is  that  of 
chauffeurs  demanding  commissions  of  deal- 
ers and  agents,  and  of  selling  supplies 
which,  in  most  cases,  they  have  not  come 
by  honestly.  Let  a  blacklist  be  kept  at  the 
headquarters  of  the  Automobile  Dealers 
and  Agents'  Association;  each  time  that  a 
chauffeur  demands  a  commission  of  any 
kind  whatsoever  let  it  be  refused  and  his 
name,  the  date  and  kind  of  demand  be  en- 
tered upon  that  blacklist,  and  let  the  em- 
ployer be  informed  as  to  the  exact  nature 
thereof.  In  case  the  chauffeur  attempts  to 
sell  supplies  without  the  written  authoriza- 
tion of  his  master,  let  the  latter  be  informed 
and  if  the  supplies  have  been  stolen  let  the 
chauffeur  be  proceeded  against  and  treated 
as  in  a  case  of  larceny. 

Such  a  policy,  uniformly  pursued,  would 
go  a  long  way  toward  doing  away  with  the 
evils  just  mentioned  and  prove  satisfactor) 
to  garage  keepers  and  patrons  alike. 


A  Model  Garage. 

By  C.  H.  T. 

paramount  question  of  the  day  to  the 
>bile  owner  is,  How  shall  I  take  care 
car?     An  outlay  of  from  $i,ooo  to 

for  a  piece  of  delicate  n\echanism, 
i  an  automobile,  demands  that  a  suit- 
ice  be  provided  in  which  this  mechan- 
1  be  kept,  with  as  little  risk  as  possi- 
he  owner  has  his  choice  of  placing 

in  a  public  garage,  with  its  many 
intages,  or  of  providing  a  garage  of 
n,  built  upon  his  own  lines  and  fol- 

his  own  ideas  and  inclinations.  A 
deal  has  been  said  about  the  public 

of  today,    to  its  very  great  detri- 

On  the  other  hand,  as  compared 
,  the  advantages  of  the  private  gar- 
e  manifold.  With  a  private  garage 
■  is  at  the  owner's  door  at  all  times, 
needed,  either  day  or  night,  with  no 
ng  and  expensive  waits.  He  has 
to  his  car  at  all  times,  to  study  its 
lism  and  familiarize  himself  with  its 
igs.  An  owner  who  has  his  own  gar- 
ves  considerable  by  buying  his  gaso- 
id  lubricating  oils  by  the  wholesale, 

he  have  a  chauffeur  repairs  can  be 
at  cost,  and  there  is  a  saving  which 
ear's  time  would  amount  to  a  con- 
)le  sum  of  money.  Careless  man- 
nt,  overcharging  and  incompetence 
)loyees  are  some  of  the  evils  that  ex- 
most  public  garages  today.  It  is  im- 
le  for  garage  employees  to  be  famil- 
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iar  with  every  make  of  car,  and  as  a  result 
the  owner  submits  his  car  to  inexperienced 
hands.  The  result  is  it  takes  an  unrea- 
sonable length  of  time  to  find  the  trouble, 
and  the  bill  amounts  up  accordingly,  as  all 
time  is  charged  to  the  owner  at  a  certain 
rate  per  hour.  This  rate  is  the  same 
whether  the  car  is  simply  being  washed  or 
whether  the  machinist  is  making  an  impor- 
tant repair.  If  the  repairs  are  made  by  an 
apprentice  the  rate  charged  is  the  same. 
The  writer  knows  of  a  case  where  a  gen- 
tleman sent  his  car  to  the  garage  to  have 
a  stud  replaced.  The  bill  rendered  was 
$13.75.  Of  this  amount  75  cents  was  for 
material  and  the  balance  for  the  time.  At 
this  rate  the  owner,  with  his  own  repair 
shop  and  chauffeur,  could  nearly  save 
enough  to  purchase  a  new  car  every  year. 

The  building  shown  in  the  accompanying 
plans  makes  an 'ideal  garage  for  the  man 
with  one  or  two  cars  and  a  chauffeur.  It 
is  of  two  story  construction,  but  can  be 
built  only  one  story  high,  if  there  is  no 
chauffeur  and  the  owner  is  of  a  mechanical 
turn  of  mind,  and  can  make  his  own  re- 
pairs. Everything  has  been  designed  with 
the  idea  of  economizing  space,  reducing  fire 
risks  and  minimizing  all  chances  of  acci- 
dents. The  building  is  made  as  nearly  fire- 
proof as  possible,  ventilation,  heating,  light- 
ing and  plumbing  all  being  taken  into  con- 
sideration. The  construction  is  of  cement 
pressed  into  blocks,  in  imitation  of  cut  stone, 
with  a  roof  of  terra  cotta  tile.  This  is  an 
ideal  construction  for  such  a  building.  The 
cement  blocks  are  made  by  a  very  simple 
and  cheap  machine,  by  which  any  design  or 
style  of  stone  can  be  imitated  in  cement,  at 
a  cost  cheaper  than  either  stone  or  brick. 
The  face  of  these  blocks  can  be  made  of 
two  parts  cement  and  one  part  sand;  the 
body,  one  part  cement  and  five  parts  gravel 
and  sand.  These  blocks  are  made  with  a 
core  through  them  to  provide  for  air  circu- 
lation through  them.  The  face  of  the  blocks 
is  impervious  to  water,  resists  all  climatic 
changes,  and  will  not  crumble  or  disinte- 
grate. The  machine  for  making  the  blocks 
can  be  operated  by  an  ordinary  laborer,  and 


charge  lor  ordmary  brick. 

The  building  shown  is  22  feet  wide  and  35 
feet  long,  and  the  car  room  on  the  first 
floor  will  comfortably  hold  two  large  tour- 
ing cars,  with  ample  space  for  turning.  The 
car  room  is  20  feet  wide  and  25  feet  long, 
with  an  entrance  of  large  double  doors,  10 
feet  wide,  which  swing  in  and  back  against 
the  front  walls,  taking  up  no  space  when 
open.  These  doors  may  be  made  after  the 
fashion  of  Dutch  doors,  and  when  desired 
the  upper  half  can  be  swung  open  while 
the  lower  half  is  kept  closed.  The  floor  is 
of  cement,  one  comer  being  so  constructed 
as  to  provide  space  for  washing  the  cars. 
This  space  has  a  drain  in  the  centre,  that  is 
about  2  inches  lower  than  the  sides,  which 
are  on  a  level  with  the  floor.  This  confines 
all  water  to  this  space,  so  that  the  entire 
floor  is  not  slopped  up  when  washing. 

Directly  overhead  on  the  ceiling  is  placed 
a  washing  machine,  of  which  there  are  sev- 
eral on  the  market  These  machines  con- 
sist of  a  ceiling  plate,  a  ball  bearing  joint, 
and  a  hose  arm  of  iron  pipe  about  5  feet 
long,  which  swings  horizontally  near  the 
ceiling,  and  to  which  a  rubber  hose  is  at- 
tached, that  is  just  long  enough  to  reach 
the  floor.  This  is  very  handy,  as  a  man 
can  walk  all  around  the  car  and  swing  the 
hose  around  with  him.  Nozzles  for  wash- 
ing can  be  purchased  which  give  inter- 
mittent jets  of  water,  which  are  very  effect- 
ive in  removing  caked  mud. 

A  gasoline  pump  is  located  in  this  room, 
with  the  tank  sunk  underground  outside  of 
the  building.  The  pump  shown  is  of  well 
known  make,  and  is  very  convenient  and 
economical.  This  pump  can  be  regulated  so 
that  any  desired  amount  of  gasoline  can  be 
drawn  from  the  tank.     This  prevents  run- 
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ning  over  of  car  tanks  while  filling,  and 
results  in  a  great  saving. 

Four  large  windows  are  provided  in  this 
room,  and  are  so  arranged  that  by  lifting 
the  lower  sash  the  upper  sash  is  lowered 
at  the  same  time,  which  furnishes  a  draught, 
removing  immediately  all  smoke  and  odors. 
All  the  windows  on  the  first  floor  are  pro- 
tected by  ornamental  iron  guards  on  the 
outside. 

Heating  has  been  arranged  for  by  pro- 
viding coils  of  pipe  run  around  the  walls, 
about  2  or  3  feet  from  the  floor,  in  order 
to  be  out  of  the  way.  In  this  room  should 
be  placed  a  sandbox  for  fire  use  in  case  of 
emergency.  Sprinklers  should  be  arranged 
on  the  ceiling,  about  3  feet  apart.  A  track 
for  a  chain  hoist  should  be  run  from  the 
car  room,  back  into  the  repair  shop,  in  order 
to  remove  the  engine,  transmission  or  any 
other  heavy  part  from  the  car  ond  run  it 
into  the  repair  shop  for  repairs.  This  hoist 
can  also  be  used  for  removing  or  changing 
car  bodies. 

The  repair  shop  is  located  in  tiie  rear, 
and  has  three  windows  and  a  rear  entrance. 
This  room  contains  a  work  bench,  a  lathe, 
a  drill  press  and  an  emery  wheel.  Power 
for  these  machines  is  furnished  by  an  elec- 
tric motor,  which  may  also  be  utilized  for 
operating  a  power  air  pump,  for  inflating 
tires  and  cleaning  by  compressed  air.  Elec- 
tric light  wires  for  lighting  purposes  should 
be  run  in  iron  pipe,  and  be  connected  to  in- 
candescent lamps  through  ceiling  brackets, 
which  are  bolted  to  the  ceiling  with  a  ball 
joint,  and  have  adjustable  arms,  so  that  the 
light  may  be  thrown  in  any  desired  posi- 
tion. An  oil  tank,  with  force  pump  for  lu- 
bricating oils,  could  be  conveniently  kept 
under  an  ornamental  iron  stairway,  which 
leads  to  the  second  floor.  On  this  floor  are 
three  rooms,  a  front  room,  12  feet  wide  by 
20  feet  long,  intended  for  the  chauffeur,  and 
a  bathroom,  8x13  feet,  containing  a  bath 
tub,  stationary  washstand  and  a  toilet. 

The  third  room  is  a  storeroom,  which 
may  be  used  for  storing  extra  tires,  bat- 
teries, lamps,  touring  baskets,  trunks  and 
other  supplies.  Across  the  hall  is  provided 
a  large  closet  for  winter  coats,  furs,  water- 
proofs, linen  dusters  and  all  necessary  cloth- 
ing needed  on  touring  trips.  These  rooms 
may  be  changed  to  suit  individual  ideas,  or 
the  entire  second  floor  may  be  turned  into 
one  large  room  and  used  for  storing  cars  in 
winter  if  not  in  use.  A  lift  could  be  in- 
stalled, operated  by  electric  power,  to  run 
from  the  first  to  the  second  floor  for  hoist- 
ing cars. 

A  building  laid  out  and  constructed  along 
these  lines  will  be  both  ornamental  as  well 
as  serviceable,  and  will  well  repay  its  cost. 


comes  the  floor,  which  should  be  of  cement, 
sloping  towards  the  front.  If  the  owner 
wishes,  he  may  have  a  pit  in  the  centre,  but 
this  is  by  no  means  necessary,  especially  if 
the  engine  of  his  car  be  under  the  hood 
and  not  under  the  body. 

A  well  built  frame  building  is  good 
enough  for  all  practical  purposes.  Its 
size  will  depend  on  that  of  the  owner's 
pocketbook,  but  in  the  writer's  opinion  it 
should  not  be  less  than  10  by  20  feet. 
There  should  be  a  window  at  each  side,  and 
a  skylight  is  highly  desirable,  not  only  for 
assisting  the  owner  to  see  the  inside  of  his 
car,  but  for  ventilation.  Some  men  prefer 
to  have  doors  at  both  front  and  back  of 
the  garage,  thus  doing  away  with  the  an- 
noyance of  backing  in  or  out.  A  work 
bench  may  be  erected  at  one  side,  and  a  tool 
chest  is  handy. 

There  is,  of  course,  an  element  of  danger 
in  connection  with  the  heating,  lighting 
and  draining  that  should  not  be  neglected. 
Steam  heat  is  best,  but  where  it  is  not  to 
be  had  a  room  should  be  built  at  the  side 
of  the  garage  for  a  stove  or  a  small  furnace. 
The  only  artificial  light  to  be  used  in  the 
building  should  be  produced  by  electricty. 
If  the  current  cannot  be  obtained  from  a 
power  house  a  pocket  flashlight  can  be  used 
when  needed,  but  all  repairs  are  best  made 
in   the  daytime. 

The  water  should  be  led  through  a  drain 
to  a  cesspool  outside  the  building,  thus 
avoiding  the  danger  of  gasoline  explosions. 
Less  than  a  month  ago  the  writer  noticed 
a  case  where  a  man  was  painfully  injured 
by  dropping  a  lighted  match  through  the 
drain  into  a  cesspool  beneath  the  floor. 

If  the  owner  cannot  afford  to  buy  one 
of  the  gasoline  storage  outfits  he  should 
place  a  galvanized  tank  at  a  safe  distance 
from  the  garage,  and  under  no  conditions 
should  gasoline  be  kept  in  the  building  in 
an  open  vessel.  If  the  city  water  be  in- 
stalled a  hose  can  be  used  to  fill  the  radia- 
tor and  to  wash  the  car.  Care  should  be 
taken  to  loosen  the  mud  with  the  water 
before  a  sponge  is  applied.  Tires  should 
not  be  washed,  as  water  injures  the  rubber. 


A     Low     Priced     But    Serviceable 
Garage. 

By  Walter  C.  Scott. 

In   building   a   garage   the   first   thing   to 

be    thought    of    is    the    site.     The    owner 

should   choose   a   high   one   with   plenty  of 

sunlight  if  he  would  avoid  dampness.    Next 


A  Plea  for  Private  Oarages. 

By  F.  M.  Grain,  M.  D. 

Garages  in  cities  are  necessary  for  the 
accommodation  of  those  who  cannot  pro- 
vide a  permanent  house  for  their  automo- 
bile, or  who  have  not  the  time,  ability  or 
inclination  to  care  for  their  machines.  But 
in  villages  and  small  towns,  where  garages 
could  not  be  made  to  pay,  the  necessity 
for  caring  himself  for  one's  automobile  is 
imperative.  The  housing  of  an  automo- 
bile in  a  public  garage  usually  implies  a 
contract  to  keep  the  car  in  shape  for  serv- 
ice. To  the  owner  of  an  automobile  this 
is  a  weak  point  in  patronizing  a  public  gar- 
age, for  he  soon  falls  into  the  habit  of  let- 
ting the  garage  employees  take  full  charge 
of  his  car,  except  when  he  is  on  the  road, 
consequently  he  does  not  become   familiar 


with  details  in  the  mechanism  and  manag^ 
ing  of  his  car,  which  is  essentially  necc-- 
sary  in  order  to  make  a  success  of  acto^ 
mobiling.  Responsibilities  that  cannot  bd 
evaded  oftentimes  pave  the  way  to  success 
in  professional  life.  So  it  is  with  referenod 
to  handling  an  automobile.  When  one  w 
compelled  to  rely  on  his  own  resources  be 
at  once  "gets  busy,"  and  often  accomplishts 
with  ease  and  satisfaction  what  at  f:r^ 
seems  impossible. 

There  are  only  two  ways  of  making  aijJ 
tomobiling  a  success:  (i)  by  employing* 
competent  and  conscientious  chauflFcur  an4 
depending  upon  him  to  care  for  and  dm« 
the  machine ;  but  this  method  deprives  th« 
owner  of  the  real  pleasure  of  automobile 
ing,  for  he  is  not  an  automobilist,  but  onJ^ 
a  passenger;  besides,  this  method  is  ex' 
pensive,  and  beyond  the  financtal  ability  ol 
a  large  pcrcentagje  of  those  who  use  tiM 
automobile  in  the  discharge  of  Acir  basi^ 
ness.  (2)  For  the  owner  to  be  master  ol 
his  vehicle — not  only  to  take  charge  o( 
the  wheel  and  throttle  while  on  the  road^ 
but,  if  possible,  to  take  full  charge  of  htl 
machine  while  in  a  garage,  studying  care- 
fully its  mechanism  in  every  detail,  aoi 
making  small  repairs  when  necessary. 

The  importance  of  caring  for  one's  owti 
machine  at  home  cannot  be  too  strongly 
impressed  on  the  minds  of  begiimcrs.  It 
is  the  little  irregularities  in  the  early  lifd 
of  a  child  that  should  be  safeguarded,  and 
the  more  serious  irregtilarities  later  in  life 
will  come  less  frequent.  Even  so  with  the 
automobile.  A  thorough  knowledge  of  m 
anatomy  and  physiology  (as  it  were)  d 
the  automobile  is  essential  in  order  to  it 
tect  early  any  departure  from  the  nonaij 
condition  of  its  mechanism,  so  that  smd 
and  seemingly  insignificant  defects  mi^ 
be  repaired  by  a  novice  with  a  limited 
number  of  inexpensive  tools  in  his  prrvarc 
garage. 

If  the  little  defects'  are  remedied  early 
and  all  parts  kept  in  proper  adjustment, 
with  a  sufficient  amount  of  lubrication  a 
car  can  be  made  to  do  good  service,  and  the 
more  expensive  repairs  necessitating  the 
services  of  a  machinist  become  so  infre- 
quent that  one  does  not  mind  it  The  ex- 
pense of  equipping  a  home  garage  with 
sufficient  tools  to  make  small  rq>airs  15 
insignificant 

The  automobile  house  should  be  safii- 
ciently  large  for  the  car  and  provide  room 
for  a  work  bench,  vise,  anvil  and  drills 
Very  few  bench  tools  will  be  needed  t*- 
make  all  small  repairs.  If  one  has  *f 
means  and  the  inclination  there  is  alraosi 
no  limit  to  the  expense  to  which  one  ma- 
go  and  the  convenience  that  may  be  pro- 
vided in  equipping  a  home  garage,  Mit  ! 
submit  it  would  be  to  the  advantage  of  th- 
owner  to  attend  to  all  small  repairs  an- 
depend  on  experienced  workmen  for  tl"* 
more  difficult  and  important  ones. 

It  is  not  necessary  that  a  building  shod' 
be  made  purposely  for  housing  an  autr- 
mobile.  My  car  occupies  floor  space  b^ 
the    side   of   my  carriages,   and   the  plact 
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nswers  every  purpose  of  a  specially  built 
ouse. 

For  a  physician  the  home  housing  of  an 
utomobile  is  quite  necessary  for  con- 
enience  in  case  of  night  and  urgent  calls, 
always  prepare  my  car  in  the  evening  for 
ly  emergency  calls  that  I  may  get  dur- 
ig  the  night,  and  when  a  call  comes  I  am 
0  sooner  dressed  than  I  am  on  my  way, 
ften  reaching  my  destination  long  before 
am  expected,  which  would  not  be  the 
ise  if  I  kept  my  car  in  a  public  garage 
unote  from  my  residence,  especially  if 
le  garagre  is  closed  during  the  night. 
In  addition  to  the  necessary  tools  that 
home  garage  should  contain  for  minor 
ipairs,  it  should  have  fresh  batteries, 
ires,  terminals,  bolts,  screws,  rivets,  rub- 
iT  packing  and  a  dozen  or  more  little 
tides  that  are  needed  in  keeping  cars  in 
nning  order.  The  saving  in  the  aggre- 
ite  cost  of  minor  repairs  that  can  be 
ade  by  anyone  competent  to  manage  an 
itomobile,  and  the  thorough  knowledge 
le  obtains  of  his  machine  by  caring  for 
at  home,  are  strong  points  in  favor  of 
ivate  garages. 


A  Well-Equipped   Private  Garage. 

E.  Sh river  Reese,  ex-president  of  the 
Cleveland  A.  C,  uses  his  former  carriage 
house  as  an  automobile  garage  for  storing 
his  gasoline  touring  car  and  electric  run- 
about Some  alterations  were,  of  course, 
made  in  the  building,  and  a  couple  of  hun- 
dred dollars  spent  for  tools  and  equipment, 
and  the  garage  is  considered  thoroughly 
practical  for  its  purpose  by  its  owner. 

The  building  is  36  feet  wide  and  30  feet 
deep,  with  a  cement  floor,  sloping  toward 
the  wash  rack.  The  interior  finish  is  of 
Georgia  pine,  and  the  entrance  to  the 
building  is  through  a  large  sliding  door. 
The  second  story  is  fitted  up  as  a  home 
for  the  chauffeur  and  his  family. 

Among  the  equipment  of  the  garage  may 
be  mentioned  a  Bowser  gasoline  pump  con- 
nected with  an  underground  tank,  and  a 
General  Electric  charging  board  of  the 
mercury  arc  rectifier  type.  The  rectifier 
is  connected  to  alternating  mains  of  a  fre- 
quency of  60  cycles  per  second  and  delivers 
a  direct  current  for  charging  of  30  amperes 
at  either  11  or  22  volts.  Further  charging 
equipment    consists    of    an    Elwell-Parker 


dynamo  delivering  25  amperes  at  56  volts 
at  1,700  r.  p.  m.  This  dynamo  is  driven 
by  a  three  phase  sixty  cycle  Westinghouse 
induction  motor,  delivering  2  horse  power 
at  1,700  r.  p.  m.,  the  terminal  pressure  being 
100  volts. 

The  shop  equipment  includes  a  Twentieth 
Century  foot  power  grinder  and  polisher, 
a  bench  with  vise,  a  hand  drill,  gasoline 
torch,  screw  jacks,  lever  jacks  and  a  vari- 
ety of  hand  tools.  There  is  also  installed 
a  Cleveland  Faucet  Company's  Champion 
compressed  air  pump,  operated  by  the  city 
water  pressure  and  connected  to  an  air 
tank  tested  to  a  pressure  of  300  pounds  to 
the  square  inch.  For  turning  the  cars 
around  within  the  garage  four  roller  trucks 
are  used,  one  of  which  is  placed  under  each 
wheel.  This  dispenses  with  the  need  for  a 
turntable.  There  is  also  an  overhead  wash- 
er, and  the  building  is  lighted  by  incan- 
descent electric  and  gas  lights  overhead. 
Lubricant  is  stored  in  three  Bowser  self- 
measuring  oil  cabinets.  Mr.  Reese  is  agent 
for  the  makes  of  cars  he  owns,  which  par- 
tially explains  the  very  complete  equipment 
of  his  auto  house. 


Typical  Private  Oarages  for  Electric  Vehicles. 


H.  B.  Dickenson — Rockford,  III. — J.  H.  Bach  man. 


Geo.    McCulloch. — ^Iuncie,    Ind. — Dr.    Cowing. 


Courtesy  of  Pope  Motor  Car  Co. 
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A  Southern  California  Private 
Oarage. 

By  S.  V.  West. 

The  accompanying  plan  and  elevation 
show  a  private  garage  which  has  proved 
handy,  efficient  and  comfortable.  The  gar- 
age is  built  principally  of  stone  figured  gal- 
vanized iron,  both  sides  and  roof  being  of 
this  material,  and  is  fireproof.  The  doors 
are  double,  each  8  feet  wide  and  8  feet 
high,  with  a  4  foot  spring  attached  to  the 
outside  of  each^  and  a  chain  connected  to 
the  outer  end  of  the  spring.  When  the 
auto  comes  onto  the  platform,  in  front 
of  the  doors,  which  is  resting  on  long  steel 
rockers,  the  weight  of  the  machine  causes 
the  chain  to  pull  down  over  the  pulleys  at 
M  and  N  and  swings  the  doors  open.  The 
chains  run  down  in  boxes  inside  the  doors. 
The  springs  C  hold  the  doors  open  until 
the  machine  is  in  the  building.  Just  inside 
the  doors  are  two  slightly  raised  rounded 
boards  a  foot  wide,  which  release  the 
springs  holding  the  doors  and  also  release 
the  chains,  allowing  the  weight  of  the  plat- 
form to  gently  close  the  doors.  The  whole 
rigging  will  cost  about  $50.  A  copper  con- 
necting plate  can  easily  be  attached  to 
either  chain,  which  can  be  made  to  close 
the  circuit  of  the  electric  lights  as  the  ma- 
chine runs  onto  the  platform. 

Downstairs,  as  you  enter  the  garage,  are 
two  cloak  rooms,  each  10  feet  long  and  2 
feet  wide,  with  a  chemical  cylinder  in  each, 
just  inside  the  door.  Just  back  of  the 
closets  is  a  spiral  stairway  to  the  next  floor, 
8  feet  high  and  3  feet  wide,  with  a  landing 
opening  into  a  square  hall,  in  which  the  back 
stairs  open.  Six  feet  from  the  spiral  stairs 
and  s  feet  from  the  rear  wall  is  a  turntable, 
wash  rack  and  pit  combined.  The  table  is 
8  feet  in  diameter,  resting  on  a  broad 
pivot  of  steel.  Eight  spokes  with  eight 
braces  form  the  framework  of  the  table. 
In  the  floor  are  four  manholes,  whose  cov- 
erings can  be  removed  easily  by  hand  grips 
after  the  machine  is  on  the  table  or  before 
if  necessary.  The  wooden  floor  is  perfo- 
rated to  allow  the  wash  water  to  run  off 
into  a  sink  in  the  alley.  Above  the  table  are 
two  double  pulleys  for  hoisting  off  the  bed 
or  lifting  any  part  of  the  machinery.  On 
the  west  wall  are  faucets  attached  to  the 
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gasoline  tank,  which  is  in  a  pit  in  the  alley. 
A  gasoline  pump  (either  air  pump  or  force 
pump)  is  attached  to  the  gasoline  drum, 
and  a  small  hose  can  be  run  to  the  ma- 
chine to  fill  the  gasoline  tank.  Next  to 
the  gasoline  faucet  is  the  compressed  air 
tank  for  inflating  the  tires.  A  special 
pressure  gauge  is  attached  to  the  valve  and 
air  hose  to  measure  the  pressure.  Next 
to  the  air  tank  is  the  telephone,  so  it  is 
handy  to  the  work  bench,  which  is  on  the 
north  wall.  Close  to  the  work  bench  is  the 
stationary  wash  basin. 

On  the  upper  floor,  above  the  8  foot  room, 
below,  is  a  20x20  foot  billiard  room  well 
appointed  with  windows  on  all  sides,  elec- 
tric lights  and  fireplace  or  stove  hole. 
The  brick  chimney  can  be  either  a  com- 
mon flue  on  the  upper  rafters  or  can  be 
built  on  the  alley  side.  In  front  is  the 
chauffeurs'  room,  14x121^,  with  stationary 
stand.  On  the  west  side  in  front  is  the 
library  and  card  room,  14x14  feet. 


A  Cleveland  Suburban  Private 
Oarage. 

The  private  garage  of  John  Sherwin  at 
Euclid  Heights,  a  suburb  of  Cleveland,  is  a 
one  story  natural  brick  building,  with  white 
trimmings,  and  was  designed  by  an  archi- 
tect. The  inside  dimensions  of  the  garage 
are  28  feet   10  inches  in  width,  22  feet  9 
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Showing  Scheme  of  Self  Opening  Doors. 


inches  in  depth  and  11  feet  in  height  Tlw 
building  has  a  cement  floor  with  a  waJi 
rack  and  a  pit  45 H  inches  wide  by  9  tttt 
3  inches  long.  The  gasoline  is  stored  in 
an  underground  tank  at  a  distance  of  20 
feet  from  the  garage,  and  is  pumped  inw 
the  building  by  means  of  a  Bowser  punip 
located  in  one  corner  of  the  room. 

The  garage  is  heated  by  steam  obtaiaoi 
from  a  boiler  located  in  an  adjoining  bsrn. 
the  steam  being  led  through  pipes  Icadi^ 
alng  the  side  walls  near  the  ceiling.  Kut 
and  cold  water  are  obtainable  at  the  hy- 
drant, so  that  in  cold  weather  the  washer 
may  use  water  of  about  40*  Fahr.  for  wasih 
ing  the  car.  For  the  illumination  of  the  build- 
ing there  are  two  triple  electroliers  qm:- 
head,  one  directly  over  the  entrance,  and 
there  is  also  provided  one  long  flexible 
cord  with  a  lamp  at  the  end,  for  use  in  r^ 
pair  work. 

The  garage  is  equipped  with  a  work  bench 
12  feet  long,  equipped  with  a  vise.  Tbe 
building  has  pne  large  entrance  with  a  slid- 
ing door,  and  four  windows  40x43  inches. 
The  ceiling  has  a  natural  finish  of  Georgia 
pine.  The  side  walls  are  painted  a  raaro'^n 
color  below  and  cream  color  above. 

A.  E.  Norton,  Mr.  Sherwin's  chauffeur, 
makes  the  following  suggestions  regarding 
an  ideal  garage :  For  the  accommodation  of 
two  touring  cars,  as  are  kept  in  the  present 
instance,  he  would  have  the  building  at  least 
40  feet  wide  and  fitted  with  three  distinct 
double  hinged  doors,  in  preference  to  one 
medium  sized  door.  He  would  also  pani- 
tion  off  a  room  for  a  washstand,  closet  and 
robe  room,  and  would  also  provide  drawers 
for  sundries,  and  a  bench  outside  this  room 
but  on  the  same  side  of  the  garage.  \N'itli 
respect  to  windows,  he  prefers  a  fairly  large 
number  of  windows  located  fairly  high  u? 
in  the  wall.  There  should  also  be  a  cabind 
for  light  and  heavy  lubricating  oils  and  for 
kerosene.  As  regards  a  repair  outfit,  Mr 
Norton  says  that  his  time  is  practically  all 
occupied  in  driving,  and  he  would  not  be 
able  to  do  heavy  repairing,  and  as  it  woul:i 
not  pay  to  hire  an  extra  man  for  this  work 
alone  there  is  no  occasion  for  installing  af 
elaborate  repair  outfit. 
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Alexander   Winton>   Private   Gar- 
age. 

Alexander  Winton,  of  the  Winton  Motor 
Carriage  Company,  at  his  suburban  resi- 
dence "Roseneath,"  in  Lakewood,  Ohio, 
just  west  of  Cleveland,  maintains  a  garage 
for  his  cars  which  deserves  notice  both  for 
its  architectural  beauty  and  its  fitness  for 
the  purpose  which  it  serves.  The  garage  is 
of  yellow  pressed  brick,  with  stone  trim- 
ming and  white  painted  woodwork  on  the 
outside.  There  are  Colonial  columns  at 
either  side  of  the  main  entrance,  and  the 
roof  contains  four  dormer  windows,  while  a 
dome  rises  at  the  centre  of  the  garage. 
The  interior  is  finished  in  Georgia  pine. 

The  garage  proper  is  42  feet  2  inches  in 
width  by  32  feet  2  inches  in  depth;  it  has 
a  cement  floor,  double  sliding  doors  10 
feet  wide,  and  seven  well  distributed  win- 
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by  the  chauffeur  and  his  family.  These 
rooms  include  a  chamber  and  dining  room, 
each  12x12  feet,  a  kitchen  and  storage  and 
bath  rooms. 


A  Columbus  (Ohio)  Private  Oarage. 

The  private  garage  of  John  Kaufman,  of 
Bryden  road,  one  of  Columbus's  prettiest 
residence  streets,  is  probably  one  of  the 
finest  in  central  Ohio.  The  garage  serves 
the  double  purpose  of  housing  Mr.  Kauf- 
man's autos  and  providing  a  recreation 
room  for  himself  and  his  guests.  It  is  two 
stories  in  height,  built  of  salmon  colored, 
mottled,  pressed  brick  and  has  two  large 
entrances,  one  from  the  street  approached 
by  a  winding  drive  of  cement,  and  one  from 
the  alley. 

It    will    comfortably    accommodate    five 
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dows.  In  one  corner  of  the  first  floor  there 
is  a  wash  rack,  with  running  water  close 
by.  At  the  right  of  the  main  entrance,  and 
connected  with  a  sheet  steel  underground 
tank  of  120  gallons  capacity,  is  a  Bowser 
gasoline  pump.  The  tank  is  located  out- 
side of  the  garage.  Hot  water  heating 
pipes  lead  to  every  room  in  the  building, 
and  a  hot  water  tank  is  provided  for  use 
in  washing  the  cars  during  cold  weather  in 
winter.  There  are  also  a  large  cupboard 
with  shelves  and  drawers  for  small  tools 
and  accessories,  and  a  wash  sink. 

At  one  corner  of  the  main  building  there 
is  an  L  shaped  addition  which  is  divided 
into  two  departments,  one  containing  a  two 
cylinder,  horizontal  opposed,  20  horse  power 
Winton  gasoline  engine  direct  connected 
to  a  dynamo;  a  charging  board,  a  work 
bench  and  a  5  gallon  gasoline  tank  supply- 
ing the  engine.  The  other  compartment  con- 
tains a  sixty-four  cell  storage  battery  of  320 
ampere  hours  capacity  at  an  eight  hour  dis- 
charge rate.  This  electric  generating  set 
was  installed  for  lighting  both  the  resi- 
dence and  the  garage,  as  well  as  the 
grounds,  which  cover  an  area  of  4J/2  acres. 
In  the  summer  the  battery  is  charged 
twice  a  week,  and  in  the  winter  three  tihies. 

On  the  second  floor  of  the  garage  build- 
ing are  living  rooms  which   are   occupied 


cars,  six  by  crowding.  The  large  sliding 
doors  are  of  dark,  hard  wood,  while  the 
heavy  rafters  of  the  ceiling  and  the  walls 
are  white.  A  work  bench  and  cabinet  in 
one  corner  have  tools  for  all  ordinary  re- 
pair work.  An  electric  charging  board  is 
in  the  comer  opposite.  The  staircase  to 
the  second  floor  fills  the  other  comer,  and 
in  the  offset  thus  formed  three  tanks  of 
oil  are  stored,  with  pumps  attached.  The 
gasoline  pumps  are  thus  in  full  daylight  to 
guarantee  that  no  careless  workman  will 
light  a  match  while  filling  cans.  Gasoline 
is  stored  in  an  underground  tank  near  tiic 
rear  door.  It  is  filled  from  the  alley  out- 
side.    The    fourth    comer    contains    a    hot 
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water  heater,  and  for  the  coldest  winter 
days  there  is  a  gas  stove  near  the  work 
bench.  There  is  a  pit  in  the  centre  on  one 
side  of  the  room,  and  the  drain  for  wash- 
ing is  in  the  centre  on  the  other. 

Upstairs  is  a  large,  well  furnished  room 
for  the  chauffeur,  and  the  remainder  of 
the  upper  floor  is  taken  up  by  Mr.  Kauf- 
man's recreation  room,  a  favorite  gather- 
ing place  for  Mr.  Kaufman's  friends  dur- 
ing the  winter.  It  is  furnished  in  Colonial 
style,  with  large  open  fireplace  and  mission 
furniture.  It  contains  a  combination  bil- 
liard and  pool  room,  piano  and  player, 
sideboard,  etc.,  and  the  walls  are  decorated 
with  automobile  pictures  and  characteristic 
photographs  of  friends. 


A  Canadian   Private  Oarage. 

The  photograph  herewith  is  a  iront  view 
of  the  private  garage  of  S.  O.  Greening,  at 
Hamilton,  Ont,  showing  the  two  entrances 
to  the  garage  in  the  rear  of  the  Greening 
residence.  The  garage  was  especially  built 
and  equipped  under  Mr.  Greenings  direc- 
tions for  the  accommodation  of  his  private 
automobiles,  which  appear  in  the  picture. 
It  is  fitted  up  inside  with  everything  requi- 
site for  the  care  of  gasoline  and  steam 
cars.  The  building  is  heated  by  a  hot  water 
system  and  lighted  by  electricity. 


The  Private  Garage— An  Ideal. 

By  Blank,  M.  D. 

The  writer  represents  a  class^  of  owners 
that  is  at  present  large,  is  rapidly  growing, 
and  will  soon  be  predominant.  Men  of  this 
class  own  runabouts  or  light  touring  cars, 
seldom  rated  above  20  horse  power.  Their 
cars  are  for  work  as  well  as  play,  and  they 
care  for  them  themselves.  They  repair  them 
also.  As  a  mle  they  are  men  of  moderate 
means.  Their  ideals  in  general  are  colored 
by  their  circumstances,  and  each  individual's 
idea  of  the  perfect  garage  is  tinted  by  his 
personal  characteristics,  his  car's  peculiari- 
ties, his  own  mechanical  ability,  and  his 
powers  of  imagination.  Hence,  such  an 
article  as  this  is  of  value,  even  to  men 
in  the  writer's  own  class,  only  in  a  suggest- 
ive way. 

Money  being  a  large  object  to  such  men, 
the  item  of  cost  must  influence  their  ideas. 
It  seems  to  the  writer,  however,  that,  since 
the  car  contributes  to  the  income,  it  should 
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be  dealt  with  generously.  He  believes  that 
money  spent  in  making  his  car's  home  san- 
itary, from  the  automobile  point  of  view, 
is  money  well  invested,  and  that  it  pays 
large  dividends  in  efficiency,  freedom  from 
repair  bills  and  economy  in  running  ex- 
pense. Hence  he  gives  his  ideals  some 
leeway. 

The  garage  he  will  in  part  describe  is 
such  an  one  as  he  would  like  to  own.  Many 
of  its  features  are  represented  in  his  pres- 
ent car's  quarters,  and  in  time  they  will  all 
be. 

GARAGE  IN   THE   HOUSE. 

In  the  first  place  the  ideal  garage,  like 
the  ideal  car,  should  be  accessible.  The 
most  accessible  place  is  the  owner's  house. 
Hence  when  the  writer  builds  a  home  for 
himself,  as  he  hopes  to  do  soon,  its  sun- 
niest corner  will  contain  a  room  for  his 
cars.  This  room  will  be  separated  by 
sound  and  fireproof  partitions  from  the 
main  house,  and  will  have  an  inside  en- 
trance by  a  double  door,  as  well  as  its  out- 
side portal.  The  floor  will  be  cement,  and 
will  slope  gradually,  not  to  the  centre  but  to 
the  most  convenient  side,  where  water  will 
be  caught  in  a  shallow  and  wide  gutter  and 
carried  to  a  coarse  strainer,  thence  to  a 
large  water  trap,  and  so  to  the  sewer. 
Everything  about  this  drainage  system  will 
be  large,  for  it  will  have  much  mud  to  con- 
tend with. 

This  floor  will  be  but  little  above  the 
ground  level.  The  approach  will  be  very 
easy.  Half  the  broken  lamps  and  damaged 
radiators  are  due  to  steep  entrances. 

The  heating  system  and  illumination  will 
be  the  same  as  those  of  the  main  house. 
Probably  hot  water  and  certainly  electricity. 
Natural  illumination  will  be  as  great  as  the 
circumstances  will  allow. 

STORING  CAPACITY. 

The  floor  space  will  accommodate,  at  a 
pinch,  three  cars.  A  man  who  uses  his 
cars  for  business  needs  two.  This  is  simply 
a  matter  of  economy.  A  possible  (with  me 
a  frequent)  visitor  must  be  provided  for. 
There  should  be  room  also  for  a  work 
bench  along  the  lighted  side,  and  the  ceil- 
ing should  be  eleven  or  twelve  feet  high  at 
least. 

Electric  light  plugs  should  be  many,  but 
it  is  not  essential  that  all  should  have  bulbs. 
One  or  two  on  opposite  sides  of  the  room 
should  be  near  the  base  of  the  wall.  These 
are  for  the  portable  lights.  It  leaves  the 
wires  on  the  floor  when  in  use,  and  not  in 
a  position  so  liable  to  trip  or  to  need  step- 
ping over.  The  portable  lights  themselves 
should  be  provided  with  a  large  copper 
wire  hook,  preferably  with  a  swivel  in  its 
base.  With  such  a  hook  you  can  hang  the 
light  to  almost  anything.  One  light  should 
be  capable  of  being  switched  on  from  out- 
side the  outer  entrance,  and  another  from 
outside  the  inner  door.  This  will  save 
many  barked  shins  both  entering  and  leav- 
ing the  room. 

PIT   UNHEALTHY. 

One  thing  the  writer  is  determined  that 
this  garage  shall  not  have.    That  is  a  pit. 


The  average  pit  is  a  sink  that  should  be 
suppressed  by  the  board  of  health.  It  is  a 
dirty,  dark,  damp,  disagreeable  hole,  sure 
to  be  oily,  smelly  and,  however  beautifully 
provided  with  steps,  hard  to  get  into  or  out 
of  when  covered  by  a  car.  When  you  do 
get  in  you  are  sure  to  find  that  yoii  have 
left  just  the  tool  you  want  most  on  the 
bench  and  when  you  have  finished  in  the 
pit  and  taken  your  work  to  the  bench,  lo 
and  behold!  your  whole  tool  kit  is  in  the 
pit.  A  substitute,  with  all  a  pit's  advan- 
tages, plus  several  of  its  own,  and  few  dis- 
advantages except  cost,  will  be  discussed 
later.  Even  cost  hardly  figures,  for  this  ar- 
rangement replaces  i  pit,  4  jacks,  i  turn- 
table and  2  skates. 

EXHAUST  OUTLETS. 

Through  an  outer  wall  of  this  room,  in 
some  convenient,  out  of  the  way  spot,  an 
iron  pipe  will  be  let.  A  rubber  hose  con- 
nection with  a  slip  joint  big  enough  to  slide 
over  the  exhaust  pipe  of  the  muffler  will 
be  provided.  Adapters  to  fit  various  sizes 
of  exhaust  pipes  are  easy  to  arrange.  This 
simple  contrivance  the  writer  knows  from 
experience  to  be  exceedingly  convenient,  as 
it  allows  running  the  motor  indefinitely  in 
a  closed  and  heated  room  without  vitiating 
its  atmosphere.  At  times  this  is  a  very  im- 
portant point,  as  the  exhaust  gases  are  by 
no  means  harmless.  The  contrivance  costs 
little  in  money  or  trouble,  and  it  seems 
queer  that  it  is  not  more  common. 

WASHING  FACIUTIES. 

An  overhead  swivelled  connection  for  the 
washing  hose  will  be  provided,  with  the 
plumbing  so  arranged  that  the  hose  can  de- 
liver water  of  any  temperature.  Also  the 
working  end  of  the  hose  will  be  provided 
with  means  for  holding  a  sponge  to  it. 
Such  an  attachment  is  now  on  the  market. 
Why  didn*t  the  writer  patent  his  five  years 
ago? 

A  washstand,  suitably  equipped,  will  pre- 
vent much  disorder  in  the  family  bath  room. 

A  long  distance  gasoline  outfit,  and  a  few 
tubes  of  Kilfyre  or  one  of  the  other  ex- 
tinguishers, with  the  regular  washing  hose, 
should  be  ample  fire  protection.  A  fusible 
plug  with  sprinkler  in  the  overhead  plumb- 
ing should  render  this  system  perfect.  Drip 
pans  filled  with  sand,  to  be  emptied  into  the 
ash  cans  when  foul,  will  be  provided,  and 
waste  gasoline  or  kerosene  will  be  burnt 
outdoors.  That's  the  only  way  the  writer 
knows  to  get  rid  of  this  stuff  unless  you 
live  in  the  open  country. 

WORK  BENCH  EQUIPMENT. 

The  ideal  equipment  of  the  work  bench 
needs  a  special  article  by  itself.  It  should 
be  only  what  one's  manual  skill  demands, 
and  should  grow  with  it.  A  vise,  a  small 
anvil,  a  drill  press,  a  small  lathe,  will  natur- 
ally follow  each  other.  A  soldering  and 
brazing  outfit  are  convenient.  Drills,  files, 
hack  saws,  punches,  taps,  dies,  wrenches, 
etc.,  all  are  handy.  The  writer  has  them  all 
now  except  the  lathe.  Power  you  have  with 
you  in  your  legs  and  the  exercise  of  which 
your  car  deprives  you  in  one  way  it  may 
give   you   in   another.    However,   a   motor 


with  a  connection  to  a  lamp  plug  is  more 
to  the  writer's  fancy.  Whenever  he  has 
a  job  about  the  house  for  which  he  would 
ordinarily  pay  a  mechanic,  he  uses  tbe 
money  for  tools  and  does  it  himseli  lo 
that  way  the  tools  come  easy  and  knowl- 
edge and  skill  grow.  Lots  of  work  which 
has  no  connection  with  automobiling  is 
done  now  in  his  garage. 

GARAGE    APPUANCE    IDEA. 

In  sajring  that  a  substitute  for  the  pit 
would  be  discussed  the  writer  may  have 
conveyed  a  false  impression.  He  has  never 
seen  such  a  substitute,  and  in  fact  does  not 
know  that  such  a  thing  exists.  But  if  be 
has  the  ingenuity  (and  he  thinks  he  has)  ti 
will  be  in  active  operation  soon.  Hence  we 
can  only  discuss  what  this  piece  of  garage 
furniture  is  to  do  and  be,  not  how  it  is  to 
be  constructed.  It  is  to  be  a  big  jack, 
capable  of  lifting  the  whole  car  an  inch  or 
so  quickly  and  slowly  to  elevate  it  to  a 
height  of  about  5  feet  It  will  be  on 
swivelled  rollers  and  able  while  loaded  to 
turn  about  its  own  centre  as  a  turntable,  or 
to  be  moved  to  any  part  of  the  floor,  so  re- 
placing skates.  At  its  extreme  height  it 
would  elevate  the  car  to  the  most  con- 
venient height  for  working  under  it  and 
yet  leave  the  bench  and  tools  accessible. 
It  would  improve  the  working  illumination 
greatly.  It  would  at  its  lowest  position  be 
able  to  roll  under  the  car.  It  would  usually 
be  left  where  the  car  generally  stands.  Tbe 
car  when  returning  from  its  da/s  work 
would  be  run  over  it.  Its  position  would 
quickly  be  made  accurate  by  its  own  rollers 
and  a  well  directed  kick  or  two.  A  move- 
ment of  the  crank  or  lever  and  the  car's 
weight  would  be  lifted  from  its  tires.  That's 
the  problem.  The  solution  is  as  yet  a  little 
hazy. 

Doubtless  if  the  writer  had  this  equip- 
ment he  would  find  any  mmiber  of  places 
in  which  it  could  be  improved.  What  of  it' 
He  would  dislike  to  reach  the  boundaries  '^f 
his    imagination. 


Home  Garaging. 

By  Dr.  Edwin  M.  Hasbrouck. 

I  purchased  my  steam  car  six  years  ago. 
and  I  still  run  it  day  in  and  day  out  Bar- 
ring a  coat  of  paint  which  it  has  badly 
needed  for  over  a  year,  but  which  it  ha^ 
not  yet  gotten  because  I  cannot  spare  it 
long  enough,  it  is  still  in  tip  top  conditioa 
Naturally  all  my  stable  fixings  are  for  a 
steam  car,  and  as  I  determined  when  I  pur- 
chased my  car  that  it  could  be  maintained 
at  as  low  a  cost  as  a  horse  and  buggy,  and 
have  proven  this  to  be  true,  some  of  ray 
home-made  contrivances  may  be  of  interest 

To  begin  with,  my  gasoline  storage  was 
a  "snag."  In  Washington,  as  elsewhere,  the 
law  requires  that  the  tank  be  buried  3  feet 
inderground,  and  a  ptmiping  apparatus 
costs  $40.  I  did  not  see  my  way  dear  to 
separate  myself  from  40  good  hard  Amer- 
ican dollars,  so  at  the  junk  dealer's  for  $1 
I  secured  a  second  hand  60  gallon  kitchen 
range  tank,  in  good  condition.    The  opening 


half  inch  hole  was  drilled,  threaded, 
plug  screwed  in  carrying  a  three- 
inch  pipe,  which,  with  Ls,  etc., 
provide  for  my  outflow  when  the 
w^as  horizontal  and  slightly  tipped 
[  that  end.  The  opening  in  the  head 
tank  carried  a  2  inch  pipe,  etc.,  for 
ake.  This  apparatus  was  buried  3 
nderground  in  ray  stable,  nothing 
e  three  pipes  protruding.  The  big 
:  the  end  (the  intake)  had  a  screw 
le  half -inch  pipe  was  fltted  with  a 
md  the  three-eighth  inch  pipe  with 
linary  valve  stem  and  an  air  cap — 
^hen  filling.  A  few  strokes  with  the 
imp  gives  rae  all  the  gasoline  I  want, 
e  whole  apparatus  cost  me  $5.75. 
next  difl&culty  was  with  my  water 
Washington's  water  supply  is  de- 
rom  the  Potomac,  and  this  was  con- 
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in  a   more  or  less  muddy  condi- 
As  a  result  the  bottom  of  my  boiler 
»uled  to  a  depth  of  2  inches  and  more 
ne  mud,  caked  as  hard  as  stone.    A 
boiler   was  the  consequence,  as  the 
nally  became  so  thick  that  the  water 
Dt  near  enough  to  the  ends  of  the 
to  protect   wl'.rr*     ^t   was   therefore 
iry  for  me  to  provide  some  way  of 
g  my  water  supply.    For  this  pur- 
had  made  four  sections  of  4  inch 
ized    iron    pipe,    each    4    feet    long, 
each    at   each    end    was    placed    a 
r  of  fine  brass  gauze  on  heavy  sup- 
These  were  filled  with  fine  tile  set- 
md,  and  caps  were  screwed  on  with 
Ic  through  the  centre  of  each  cap. 
pipes  are  hung  on  the  wall  and  con- 
up  with  high  pressure  rubber  tubing 
3  gallon  kitchen  range  tank  serving 
cservoir;   and  the  whole  was  con- 
with  the  city  water  supply.    Result: 
r,  pure,  sparkling  water  entirely  free 
ediment  of  any  kind.    Twice  a  year 
ecessary  to  take  the  filter  apart  and 
t.    It  cost  me  about  $20,  but  boilers 
5  and  $100,  and  so  it  was  economy, 
am  somewhat  of  a  mechanical  turn 
d,  I  do  most  of  my  own  repairs,  al- 
my  kit  of  tools  is  not  very  large, 
years  I  have  gotten  along  with  the 
ng  otitfit    (if   anything   further  was 

{lor  very  hca^T?  work  1  went  to  a 
'I  I  block  and  tackle,  2  haminers* 
ffm  wrenches  (large  and  small) ^  1 
lpT«nch»  I   small   wrench,  2   screw - 
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drivers,  i  hack  saw,  54  dozen  files  of 
various  kinds,  %  inch  pipe  die,  i  pair 
cutting  pliers,  soldering  iron,  cold  chisel 
(2),  I  boiler  tube  expander,  i  pair  gas 
pliers,  2  pair  pincers  (large  and  small),  i 
pair  tire  shears,  i  saw,  gimlet,  2  chisels,  i 
vise. 

This  is  not  a  very  extensive  list,  but  it 
is  surprising  the  amount  of  work  that  can 
be  done  with  the  outfit — and  the  amoimt 
of  plumbing  I  have  done,  and  the  number 
of  times  I  have  had  my  car  all  to  pieces 
with  no  other  aid  than  the  tools  mentioned. 
My  jack  is  a  rough,  home-made  affair, 
made  at  a  time  when  automobile  jacks 
were  selling  at  fabulous  prices.  Mine  cost 
me  five  cents  and  labor,  but  it  does  the 
work  and  never  gets  out  of  order.  First 
I  took  a  piece  of  4x4  studding  and  tapered 
one  end  to  make  a  handle;  then  I  cut  a 
groove  across  the  other  end  for  the  axle 
to  rest  in.  Then  with  a  piece  cut  from  a 
10x10  I  fashioned  my  jack  thus:     Cutting 
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out  a  section  of  the  10x10,  as  per  cut,  the 
handle  or  lever  was  attached  by  a  hinge, 
and  with  an  eye  bolt  in  the  block  and  a 
hook  on  the  handle  my  jack  was  complete. 
Of  course,  I  will  admit  it  is  very  crude, 
but  it  serves  the  purpose  admirably,  and 
saved  the  expense  of  a  good  jack,  and  it  is 
just  these  home  made  contrivances  that 
count  for  the  saving  in  the  expense  of  run- 
ning a  machine.  I  have  plenty  of  friends 
who  tell  me  that  their  monthly  expense  is 
$60  or  $75,  and  how  many  are  there  who 
pay  even  more  every  month  in  the  year? 
And  now  I  want  to  say  how  much  my  ma- 
chine averages  me  per  month,  including 
gasoline  and  repairs — not  over  $20.  I  ought 
to  include  stable  rent,  $3  per  month,  in  this, 
and  I  believe  I  have  got  it  down  to  about 
the  limit. 
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is  advisable  not  to  make  it  too  small,  as 
you  may  happen  to  have  a  visitor  for  a 
night,  or  some  motorist  may  require 
shelter  for  his  car  from  a  shower,  and  liv- 
ery stables  don't  like  us.  Then,  again, 
you  may  own  two  machines  some  day. 
One  of  the  first  requisites  is  a  good  ap- 
proach. A  high  floor  necessitates  a  gang- 
way, and  it  is  so  much  easier  to  back  in  on 
a  level.  I  always  turn  and  back  in,  leaving 
the  rig  ready  to  start  right  out.  A  turn- 
table is  a  nuisance  on  the  floor,  and  it  is 
less  trouble  and  takes  little  space  to  turn 
when  returning  to  the  garage. 

The  second  point  I  wish  to  mention  is 
protection  from  fire.  In  my  own  case  I 
put  on  metal  roofing  and  siding  on  my  20x 
26  foot  frame  building,  the  siding  over 
paper,  and  the  room  is  easily  warm 
enough,  even  in  a  cold  country.  I  put  in 
a  window  on  every  side,  as  light  is  very 
essential  in  repairing  and  cleaning,  the  win- 
dows being  hinged  at  the  top  and  opening 
out.  I  find  that  in  this  way  I  get  better 
ventilation  with  less  wind  in  cold  weather, 
and  I  want  to  say  that  the  gases  from 
burnt  oil  and  gasoline  are  very  injurious 
and  very  depressing  on  the  heart,  as  I 
found  from  the  following  experience:  A 
short  time  ago,  after  a  short  illness  that 
weakened  me  a  good  deal,  I  went  to  get 
out  my  car  for  a  trip,  and  had  some  diffi- 
culty in  starting  it,  principally  owing  to 
too  much  oil  in  the  crank  case  and  cylin- 
ders. I  had  not  worked  long  in  the  smoky 
atmosphere  when  I  felt  faint,  and,  being  a 
physician,  I  knew  the  cause  and  righted 
my  trouble  as  soon  as  possible,  which  was 
in  several  hours.  The  heart  slowed  down, 
and  I  did  not  care  whether  I  breathed  or 
not,  I  was  so  heavy  and  stupid.  So,  I  say, 
beware  of  too  much  gas  and  ventilate. 

I  get  solid  comfort  from  mv  gasoline 
arrangement.  I  sunk  a  packing  box  in 
one  comer  of  my  building,  and  in  it  put  a 
SO  gallon  tank,  the  top  being  just  beneath 
the  floor.  For  $1.50  I  got  a  tinsmith  to 
make  a  pump,  which  pumps  into  a  can  for 
use,  and  when  a  barrel  comes  I  tap  it  and 
let  it  run  into  the  tank.  This  is  good 
enough  for  a  cheap  garage.  A  tasty  and 
convenient  arrangement  of  the  inside  gives 
a  lot  of  comfort.  A  work  bench,  with  a 
vise  and  a  cupboard  above  it  for  tools, 
bolts,  etc. ;  also  a  dust-proof  cupboard  for 
dope  and  oil — and  repairing  and  cleaning 
are  made  easy. 

I  like  mechanics,  and  during  my  spare 
time  I  try  to  improve  on  my  car.  I  de- 
vised a  pattern  and  made  a  galvanized  iron 
chain  boot  or  case  that  saved  me  many  a 
dollar  for  chains;  I  also  devised  a  very 
handy  pump,  which  I  attach  to  the  shaft 
the  crank  fits  on.  The  crank  is  attached 
to  the  plunger*  antl  the  barrel*  taken  from  a 
bicycle  pump,  is  brazed  to  a  piece  of  metal, 
with  &  hole  crossVtfii^  Ihroygh  vl,  and  it 
&Hps  00  a  pin  f%st«^^^  ^*^  ^^^  ^^*^^  *^* 
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body.  A  check  valve  on  an  intake  in  one 
side  and  another  where  the  tube  runs  from 
it,  and  it  is  complete.  It  cost  about  $i, 
and  I  have  used  it  two  years.  I  also  make 
aprons  for  the  bottom  of  the  car  for  mud- 
dy weather,  and  never  allow  any  mud  to 
get  up  on  the  car  above  the  axles.  It  is 
surprising  what  comfort  can  be  obtained 
from  just  such  devices,  and  with  a  con- 
venient and  well  equipped  garage  one  can 
excel  the  local  mechanics,  if  one  devotes 
himself  to  it. 

To  facilitate  repairing,  I  have  four  ropes 
which  fasten  to  the  comers  of  the  auto 
body  and  run  up  through  the  second  floor 
to  the  rafters,  then  over  pulleys,  and  to  the 
end  of  each  is  attached  a  weight  about 
equal  to  that  of  one-quarter  of  the  body. 
I  intend  to  put  in  a  ciane  in  another  place, 
fastened  to  the  joist,  to  handle  the  engine 
with. 


A  Capacious  Garage. 

P.  A.  B.  Widener's  private  garage  at 
Ashburne,  Pa.,  is  one  of  the  best  equipped 
private  auto  houses  around  Philadelphia. 
It  is  a  30x60  foot,  fireproof  stone  building, 
well  lighted  and  ventilated,  with  accommo- 
dations for  sixteen  cars.  Its  equipment 
consists  of  electric  charging  and  switch- 
board, elevator  to  remove  and  replace  bat- 
teries in  electric  cars,  pit,  undergfround 
gasoline  tank  and  piunp.  It  has  also  a  re- 
pair shop  and  supply  room,  well  stocked. 
Mr.  Widener  employs  four  chauffeurs,  three 
foreign,  one  American. 

The  Club  Qarage  of  America,  New 
York. 

The  new  reinforced  concrete  garage 
which  has  been  in  course  of  erection  the 
past  spring  for  the  Club  Garage  of  Amer- 
ica, at  Broadway  and  Sixty-second  street. 
New  York,  will  be  ready  for  occupancy 
about  July  i.  The  building  is  being  erected 
by  Geo.  C.  Boldt,  proprietor  of  the  Wal- 
dorf-Astoria, and  will  be  leased  to  an  auto- 
mobile company,  of  which  D.  M.  Harvey 
will  be  the  president.  Mr.  Harvey  is  the 
promoter  of  the  Club  Garage  of  America, 
which  proposes  to  establish  in  the  leading 
cities  a  chain  of  garages  which  will  be 
open  to  the  use  of  members  of  the  club 
only.  Thus  a  person  by  paying  an  initia- 
tion fee  of  $25  will  be  able  to  put  up  his 
machine  in  the  club  garage  when  he  is 
traveling  from  city  to  city  without  having 
to  pay  garage  fees  and  being  subjected  to 
the  extortionate  charges  that  are  often  in- 
flicted on  travelers. 

Garages  have  already  been  secured  at 
Olive  street  and  Westminster  place,  St. 
Louis;  at  Philadelphia  near  the  Hotel 
Bellevue-Stratford ;  at  Third  and  Plum 
streets,  Cincinnati,  and  negotiations  are  un- 
der way  for  garages  at  Chicago,  Buffalo 
and  Brooklyn. 

The  new  garage  at  Broadway  and  Sixty- 
second  street  is  six  stories  high,  and  is  said 
to  be  absolutely  fireproof.    It  contains  120,- 


000  square  feet  of  floor  space,  which  makes 
it  one  of  the  largest  garages  in  the  country. 
There  arc  two  washstands  and  two  turn- 
tables on  each  floor;  the  capacity  of  the 
washstands  in  the  basement  will  allow 
fifty  cars  to  be  washed  at  once.  All  wash- 
stands  are  equipped  with  shutters  to  keep 
them  water  tight 

The  entrance  on  the  Broadway  side  is 
16  feet  wide,  and  the  exit  on  Sixty-second 
street  is  the  same  width. 

The  showroom,  offices,  ladies'  and  gen- 
tlemen's reception  rooms  will  be  located  on 
the  first  floor.  The  second,  third,  fourth 
and  fifth  floors  will  be  used  principally  for 
storage  purposes.  The  sixth  floor  will  be 
devoted  to  repairing.  It  will  includef  a  ma- 
chine shop,  repair  pits  and  varnish  room. 
A  charging  plant  for  electric  vehicles  will 
be  located  in  the  basement  Two  elevators, 
10x20  feet  in  size,  will  run  from  the  top 
floor  to  the  basement.  Well  equipped  chau- 
feurs*  quarters  will  be  a  feature  of  the 
building,  which  will  be  a  necessity  in  a  gar- 
age to  be  kept  open  twenty-four  hours  a 
day. 

The  gasoline  is  kept  in  five  tanks  in  an 
open  court  outside  the  building,  and  is  de- 
livered to  car  tanks  by  means  of  a  tank 
wagon  equipped  with  an  automatic  meas- 
uring pump  and  cash  register  to  record 
the  amount  of  oil  taken  out  The  vent  pipes 
are  extended  6  feet  above  the  roof. 


The  Oarage  Man's  Failing. 

By  W.  p.  Habtford. 

One  of  the  most  unanimous  complaints 
against  the  garage  man  is  that  he  pretends 
to  know  it  all  when  he  really  knows  very 
little.  I  believe  he  is  often  perfectly  honest 
in  his  belief,  but  none  of  us  can,  without 
being  thoroughly  quizzed,  know  that  we 
don't  know  it  all.  From  the  time  we  turn 
on  the  gasoline  and  start  our  first  engine 
and  on  through  the  999  failures,  we  think 
each  time  we  know  it  alL  The  repair  man 
is  supposed  to  thoroughly  understand 
everything  about  an  automobile.  We  ask 
too  much;  the  man  who  makes  it  doesn't 
know  that  much. 

I  once  hired  a  fine  machinist  to  do  some 
work  for  me.  He  told  me  (and  really  be- 
lieved it)  that  he  was  a  gasoline  engine  ex- 
pert; never  saw  one  he  couldn't  make  go. 
He  knew  that  throttling  the  exhaust  nearly 
doubled  the  power.  He  built  an  engine 
and  got  it  fixed  so  it  never  did  run;  the 
rings  wouldn't  hold  cylinder  oil,  the  con- 
necting rods  were  too  long,  the  pistons  too 
small,  and  he  never  could  understand  why 
a  jump  spark  coil  could  give  him  such  a 
shock  when  he  could  handle  the  battery 
with  impunity. 

There  are  hundreds  of  makes  of  two 
cycle  engines.  As  they  explode  twice  as 
often  as  a  four  cycle,  they  should  de- 
velop double  the  power.  How  many  of  those 
manufacturers  know  the  reason  they  do 
not?  Most  of  them  are  taking  up  the 
jump  spark  and  use  a  separate  coil  for 
each    cylinder.    Why    don't    they    build    a 


secondary  distributor  on  the  flywheel: 
It  only  costs  a  dollar  and  works  to  per- 
fection. Only  the  other  day  I  read  a  fiw 
explanation  of  the  difference  between  high 
and  low  tension  generators,  but  the  writer 
did  not  seem  to  know  anything  aboot  an 
alternating  current  I  have  known  the  cor- 
rect solution  of  every  problem  for  the  last 
ten  years,  and  have  found  I  was  WT0113 
nearly  every  time.  Let  us  pity  the  poet 
garage  man.  He  is,  no  doubt,  honest  be: 
mistaken.  Let  the  garage  man  pity  us 
he  has  made  us  poor,  paying  for  his  mis 
takes. 

I  live  in  a  little  town  where  the  smaOd 
known  measurement  is  a  blacksmith  s  hai: 
(three-eighths  of  an  inch),  so  I  fixed  14 
a  shop  in  the  backyard,  bought  a  secoaa 
hand  11  inch  lathe,  a  small  drill  press,  ; 
set  of  taps  and  dies,  a  vise  and  a  few  otbei 
tools.  An  old  I  horse  power  engine  nm 
the  lathe  and  emery  wheel  and  a  smal 
dynamo.  I  believe  I  have  solved  the  gar 
age  question  for  a  poor  man  in  a  countr 
town.  The  shop  has  paid  for  itseli  in  re 
creation ;  my  happiest  hours  are  spent  there 
I  have  worked  out  several  inventions  worti 
patenting.  When  I  have  work  beyond  nr 
skill  I  hire  a  machinist  and  watch  him  unti 
I  see  how  it  is  done.  I  have  saved  tb 
price  of  the  outfit  by  not  being  "out"  wic 
the  boys;  have  built  three  engines  that  an 
not  worth  a  hurrah,  but  I  am  prouder  o 
them  than  Rockefeller  is  of  his  oil  com 
pany,  and  last  and  best,  I  defy  any  garaf 
man  to  make  me  believe  it  takes  five  hour 
and  *  forty-five  minutes  to  consolidate  ; 
doofiicker.  I  take  a  broom  straw  and  reas] 
out  the  nozzle  myself. 

I  would  suggest  to  garage  victims,  autc 
mobile  owners,  and  all  who  may  be  con 
cemed,  that  they  take  a  good  automobu 
journal.  The  Horseless  Ace  is  not  a 
together  bad  Buy  and  read  all  the  book 
on  the  subject;  none  tell  too  much,  or  ar 
too  accurate.  Find  out  the  reason  wh 
of  everything  that  goes  on  or  does  no 
go  on  in  ignition,  explosion,  lubricattot 
transmission,  etc.  It  would  be  a  great  hd 
to  all  of  us  if  a  set  of  questions  wer 
printed  in  The  Horseless  Age^  askin 
things  we  all  should  know,  and  printing  th 
best  answers.  In  no  other  way  can  w 
be  convinced  that  we  don't  know  it  all,  an 
it  is  doubtful  if  this  would  convince  ui 
but  it  would  help  some  At  any  rate  i 
would  be  worth  the  price  of  a  years  sub 
scription  to  hand  the  list  of  questions  to  tb 
repair  man  and  see  him  drop  dead 


The  Coupe  d*Or  Contest. 

An  endurance  contest  for  stock  tourirj 
cars  over  a  course  2,446  miles  in  Icngt' 
began  at  Milan,  Italy,  on  May  14.  Tb 
event  extended  over  a  period  of  seven  da>'> 
and  took  in  practically  the  whole  of  tb 
Italian  peninsula.  The  trophy,  a  gold  cj:> 
offered  by  the  Milan  Automobile  Club,  w7< 
to  go  to  the  competitor  whose  avcrar 
speed  in  all  of  the  daily  stages  was  close* 
to  the  maximum  of  25  miles  per  hour. 


May  30,  1906. 
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Methods  and  Apparatus  for  Stor- 
ing and  Supplying  Oasoline  and 
Other  Oils. 

By  H.  B.  Harper. 

Be  the  garage  a  public  or  a  private  one, 
designed  to  house  100  cars  or  only  one,  the 
problem  of  how  to  handle  gasoline  and  lu- 
bricating oils  is  of  greater  import  than  any 
other  question  that  may  arise.  Nine  out  of 
ten  cars  depend  upon  gasoline  for  their  mo- 
tive power — without  ^  it  there's  little  auto- 
mobiling  done — yoii  must  have  it,  you  have 
no  alternative. 

But  you  say  gasoline  is  dangerous;  it  is 
a  most  volatile  liquid,  the  vapors  arising 
therefrom  are  highly  explosive.    These  va- 


bucket.  It  is  expensive  and  inconvenient 
It  is,  therefore,  obviously  of  advantage  to 
purchase  gasoline  in  quantities.  Buying  by 
the  barrel  entitles  one  to  the  benefit  of  the 
lower  price,  and  it  also  insures  one  hav- 
ing gasoline  on  hand  when  desired.  But 
this  gasoline  cannot  be  stored  within  the 
building;  it  must  be  carried  outside  and  a 
definite  number  of  feet  distant.  And  so 
the  gasoline  is  bought  and  kept  in  the  bar- 
rel or  drum  or  transferred  to  a  faucet  tank 
standing  out  in  the  sun. 

But  again  one  encounters  difficulties,  as  it 
is  a  lot  of  trouble  to  run  out  to  this  tank 
every  time  gasoline  is  wanted;  then,  too, 
the  gasoline  evaporates,  spills  over  and 
leaks  out;  it  becomes  dirty  and  gritty,  be- 
cause the  tanks  are  not  tight,  and  what  you 
gain  by  buying  in  quantity  you  lose  through 
evaporation,  leakage,  waste  and  deteriora- 
tion. 
The  question  consequently  resolves  itself 


A  Gasoline  Pumping  Outfit. 


pors  hie  themselves  to  some  secluded  cor- 
ner and  there  await  the  coming  of  the  light- 
ed match  or  cigarette  to  liberate  the  demon, 
fire,  concealed  within  them.  No,  I'll  use 
gasoline,  but  someone  else  can  take  the 
risk,  and  so  you  buy  in  5  gallon  cans,  for- 
getting that  there's  enough  danger  lurking 
i^  a  5  gallon  can  to  destroy  a  whole  town. 
Even  the  man  with  the  5  gallon  can  ought 
to  take  greater  precaution  than  he  does. 

But  for  most  people,  buying  in  small 
quantities  is  far  from  satisfactory,  but  the 
insurance  authorities  forbid  your  carrying 
any  larger  quantity  within  the  building.  In 
tnost  instances  it  is  not  enough  for  filling 
the  car  even  a  single  time,  and,  therefore, 
not  adequate  for  practical  purposes.  It  is 
also  impractical  to  buy  gasoline  by  the  sin- 
gle gallon,  the  same  as  buying  coal  by  the 


into  underground  storage  and  long  dis- 
tance control.  This  is  the  model  arrange- 
ment, providing  you  secure  a  good  outfit 
The  advantages  of  this  plan  are  many. 
Gasoline  is  only  dangerous  as  it  is  exposed 
to  the  air.  A  change  in  temperature  af- 
fects it.  To  store  it  underground  obligates 
the  use  of  an  oil  and  air  tight  tank,  and 
underground  the  temperature  is  constant 
Insurance  authorities  indorse  the  under- 
ground storage  of  gasoline. 

Then  the  next  step  is  to  get  the  gasoline 
into  the  building  without  going  after  it 
This  is  accomplished  by  means  of  a  "long 
distance"  pump  inside  the  garage.  A  self 
measuring  pump  is  best  for  all  purposes, 
one  that  can  be  adjusted  to  measure  gallons 
or  any  parts  of  same  at  the  will  of  the 
operator.     The  gasoline  should  be  brought 


into  the  building  by  suction;  an  all  metal 
pump  should  be  used  by  all  means,  as  any 
other  style  is  apt  to  break  and  liberate  the 
gasoline.  Nor  should  the  gasoline  be  forced 
into  the  building  by  air  or  water  pressure, 
or  by  gravity;  the  pressure  may  force  the 
pipe  joints  or  faucet,  allowing  gas  to  ac- 
cumulate and  explode,  or  the  water  may 
freeze  and  burst  the  pipe,  or  the  faucet  may 
be  accidentally  opened.  Nor  should  a  re- 
turn pipe  be  used,  as  it  provides  an  opening 
for  the  gas  to  escape  into  the  building.  A 
short,  terse  specification  for  a  gasoline  stor- 
age outfit  would  read  as  follows: 

The  tank  must  be  of  No.  12  gauge  gal- 
vanized sheet  steel,  riveted  and  soldered  in- 
side and  out,  and  painted  with  three  coats 
of  mineral  paint  This  must  be  buried  so 
that  the  top  of  the  tank  is  2  feet  under 
ground.  The  pump  must  be  all  metal  and 
of  the  long  distance  self  measuring  type, 
operating  by  suction.  Pump  must  be 
equipped  with  double  brass  valves,  double 
plunger  and  automatic  check  valve.  It 
must  measure  a  full  gallon  at  each  com- 
plete stroke,  and  be  so  adjusted  as  to  meas- 
ure accurately  half  gallons,  quarts  or  pints 
if  desired.  The  entire  equipment  must  meet 
with  every  requirement  of  the  insurance 
authorities.  It  must  also  bear  the  guarantee 
of  the  manufacturer  to  remain  in  perfect 
working  order  for  five  years  from  date  of 
shipment. 

The  utility  and  convenience  of  such  an 
outfit  are  added  tp  if  it  be  provided  with  a 
gallon  meter  that  will  keep  an  accurate 
record  of  all  gasoline  used;  a  discharge 
register  for  recording  the  number  of  gal- 
lons drawn  at  each  operation,  a  nozzle  filter 
to  separate  the  water  that  might  get  into 
the  gasoline,  an  anti-drip  nozzle  to  prevent 
dripping  after  pumping  ceases,  a  self  lock- 
ing device  to  preclude  pilfering,  and  a  two- 
way  nozzle,  with  hose  connection,  so  that 
gasoline  can,  if  desired,  be  pumped  and 
measured  directly  into  the  reservoir  of  the 
car. 

Hardly  less  important  is  the  question  of 
lubricating  oils.  One  thing  is  certain,  ordi- 
nary methods  of  handling  oil  are  responsi- 
ble for  dirty  oil  soaked  floors,  disagreeable 
odors,  unsightly  funnels  and  measures  lit- 
tering up  the  garage,  and,  last  but  not  least, 
dirty  oil.  If  all  the  other  disagreeable  fea- 
tures together  are  not  deemed  of  sufficient 
weight  to  justify  the  installation  of  an  ad- 
justable measure  oil  cabinet,  the  fact  that 
only  by  so  doing  can  the  oil  be  kept  clean 
must  be  considered. 

It  matters  not  what  class  it  may  be,  the 
efficient  operation  of  any  machinery  is  de- 
pendent upon  the  lubrication.  Dirty,  gritty 
oil  has  caused  many  a  hot  box,  many  a 
breakdown.  If  this  be  true  of  machinery 
where  the  load  is  constant  and  the  tempera- 
ture comparatively  the  same  all  the  time, 
how  much  more  it  applies  to  the  automobile, 
used  in  hot  weather  and  cold,  with  a  light 
load  one  time  and  a  heavy  load  another,  run- 
ning at  a  slow  speed  one  minute  and  60 
miles  an  hour  the  next     It's  an  absolute 
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fact  that  SO  per  cent.  [?. — Ed.]  of  all  au- 
tomobile troubles  are  directly  traceable  to 
poor  lubrication,  not  poor  oil  but  oil  poorly 
kept  and  therefore  dirty.  Most  autoists 
are  very  particular  about  the  oil  they  buy; 
it  must  be  guaranteed  such  and  such  a  test, 
it  is  bought  for  its  flash  test,  viscosity,  etc., 
and  then  it  is  not  kept  pure.  It  is  allowed 
to  deteriorate,  and  how  are  you  going  to 
prevent  this  if  you  leave  it  in  the  barrel, 
punching  out  the  bung  or  knocking  in  the 
head  in  order  to  make  it  accessible.  It  i? 
not  within  reason  to  expect  it  to  remain 
clean  when  no  precaution  is  taken  to  keep 
the  dirt  out. 

The  man  who  has  considered  this  phase 
of  the  question  quickly  purchases  an  ap- 
proved oil  outfit — sometimes  one  similar  to 
the  long  distance  gasoline  equipment,  which, 
if  properly  built,  will  answer  equally  well 
for  heavy  lubricating  oils.  Underground 
storage,  however,  is  not  necessary,  and  so 
the  adjustable  measure  cabinet,  being 
cheaper,  is  often  substituted. 

The  adjustable  measure  oil  cabinet  is  a 
device  which  peculiarly  adapts  itself  to  the 
requirements  of  a  garage.  It  keeps  the  oil 
itself  clean  and  pure,  and  it  provides  against 
dirty  floors,  oil  covered  tins  and  disagree- 
able odors. 

The  tank  furnished  with  such  an  equip- 
ment must  be  Well  made,  of  high  grade 
material.  Galvanized  steel,  double  seamed 
and  soldered,  makes  a  serviceable  tank 
when  cased  in  a  well  built,  neatly  finished 
wood  cabinet.  The  pump  must  also  be  all 
metal  and  capable  of  such  adjustment  that 
any  sized  oiler  can  be  exactly  filled  at  one 
stroke. 

This  type  of  storage  is  made  in  many 
styles,  the  most  popular  of  which  are  the 
glass  front  and  roll  top  cabinets.  The 
glass  front  cabinet  recommends  itself  to 
many  because  of  the  elegant  appearance  it 
presents.  It  can  be  furnished  in  any  finish 
to  match  the  woodwork  of  the  garage,  and 
with  all  metal  parts  full  nickel  finish  is  a 
most  striking  outfit. 

The  roll  top  cabinet  is  built  along  the 
well  known  lines  of  the  roll  top  desk. 
When  not  in  use  the  top  is  closed  so  that 
no  dirt,  dust  or  grit  can  come  in  contact 
with  the  working  mechanism  of  the  pump. 
Either  style  of  equipment  can  be  furnished 
in  compartment  style  for  use  where  more 
than  one  kind  of  oil  is  used. 


The  Bowser  Portable  Wheel  Tank. 

In  a  large  city  floor  space  is  costly,  so  to 
keep  running  expenses  down  it  is  necessary 
to  utilize  every  square  foot  possible.  When 
filling  gasoline  tanks  in  a  large  garage  it 
has  usually  been  necessary  to  bring  each  car 
near  enough  to  the  supply  tank  to  use  a 
short  piece  of  hose,  measures  and  funnel, 
or  to  carry  the  gasoline  to  the  car  in  un- 
sightly and  often  dirty  cans.  To  move  a 
car  12  feet  long  by  6  feet  wide  requires 
quite  a  space  and  takes  some  little  time. 
Often  it  is  necessary  to  fill  two  or  more 
cars  in  a  hurry  when  the  garage  is  crowded. 


and  filling  in  a  hurry  with  a  funnel  usually 
means  that  more  or  less  of  the  gasoline  is 
spilled  upon  the  car  or  on  the  floor. 

To  overcome  these  difficulties  S.  F.  Bow- 
ser &  Co.,  of  Fort  Wayne,  Ind.,  have  just 
placed  upon  the  market  a  portable  tank.  It 
consists  of  a  rectangular  tank  made  of  gal- 
vanized sheet  steel,  with  joints  riveted  and 
soldered.  The  tank  is  moimted  upon  three 
wheels,  two  of  which  are  large  ball  bearing 
bicycle  style  wheels  with  rubber  tires,  placed 
just  back  of  the  centre  of  the  tank,  and  the 
third  wheel  is  small  and  swivels,  to  facili- 
tate turning  the  tank  in  a  small  space.  On 
the  top  of  the  tank  is  mounted  a  self-regis- 
tering pump,  which  will  measure  gallons, 
half-gallons,  quarts  or  pints  at  a  stroke,  as 
desired.  From  this  pump  the  gasoline 
passes  to  the  car  tlirough  a  hose  fitted  with 
a  nozzle  that  does  not  require  the  use  of 
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funnels  and  is  provided  with  a  valve  which 
prevents  any  dripping  of  gasoline  after  the 
nozzle  is  removed  when  the  tank  is  filled. 
This  hose  has  a  vent  pipe  which  conducts 
the  air  displaced  in  the  tank,  as  it  fills  with 
gasoline,  into  the  portable  tank,  largely  pre- 
venting the  escape  of  fumes. 

A  charge  register  is  mounted  on  the  tank. 
The  attendant  makes  out  a  slip  in  triplicate, 
trom  the  record  of  the  self-registering 
pump;  one  copy  goes  to  the  owner  of  the 
car,  one  stays  in  the  register,  and  one  is 
placed  in  a  lock  box  on  the  front  of  the 
tank. 

The  standard  size  has  a  capacity  of  65 
gallons.  The  tank  itself  is  painted  a  rich 
dark  maroon,  the  pump  is  finished  in  black 
enamel,  and  all  bright  parts  are  nickel 
plated.  Four  of  these  portable  tanks  are 
at  present  in  use  in  the  Boston  Motor 
Ivlart,  and  numerous  other  large  garages 
are  using  them. 


''The  Dayton'*  Gasoline  Outfit. 

The  Boyer-Radford  &  Gordon  Tank  and 
Pump  Company,  of  Dayton,  Ohio,  arc  man- 
ufacturing a  gasoline  storage  outfit  with  a 
registering  pump,  which  is  suitable  for  pub- 
lic or  private  garages.  The  system  con- 
sists of  a  heavy  galvanized  steel  riveted 
and  soldered  tank  which  is  buried  in  the 
ground  at  a  suitable  distance  from  the 
building,  and  is  guaranteed  to  be  evapora- 
tion proof.  These  tanks  are  from  63  10 
500  gallons  capacity,  and  are  filled  by 
means  of  a  vertical  tube  extending  to  the 
surface  and  fitted  with  an  air-tight  lock 
cap.  The  pipes  extend  from  the  tank  into 
the  building  and  connect  with  the  pumping 
apparatus,  which  is  adjusted  to  measure 
accurately  pints,  quarts,  gallons,  or  larger 
amounts  if  desired.  The  gasoline  is  pumped 
by  turning  a  handle  continuously  in  one 
direction,  each  revolution  meast^ring  a 
quart.  The  accompanying  cut  shows  the 
arrangement  of  the  system.  .One  of  the 
claims  made  is  that  the  bulk  of  the  gas«> 
line  is  at  a  distance  from  the  building,  and 
that  all  the  gasoline  that  is  really  in  the 
building  is  in  the  small  cylinder  of  the 
pumping  apparatus,  which  only  holds  one 
quart,  and  this  is  in  an  air-tight  compan- 
ment.  A  registering  device  is  also  arranged 
on  the  pump  which  enables  an  accurate 
record  to  be  kept  of  the  amount  drawn 
from  the  storage  tank  during  a  stated 
period. 


The    Snell    Hydraulic    System    of 
Storing  Oasoline  and  Oils. 

The  latest  development  in  the  storage  and 
handling  of  gasoline,  oils  or  other  volaiik 
liquids  is  that  of  the  Snell  hydraulic  meth- 
od, which  is  represented  below  in  dia- 
gram form.  By  means  of  this  system  the 
gasoline  does  not  come  in  contact  with  the 
air,  and  therefore,  no  deterioration  can  lake 
place  from  evaporation  during  prolonged 
storage.  The  gasoline  can  be  drawn  from 
the  system  as  from  a  hydrant,  no  pumping 
being  required.  As  the  entire  upper  part 
of  the  system  is  under  less  than  atmos- 
pheric pressure,  gasoline  will  not  drip  from 
the  faucets,  and  it  is  possible  even  to  allow 
surplus  gasoline  which  may  have  been 
drawn  to  be  sucked  back  into  the  system. 
Drip  pans  are  so  arranged  that  their  con- 
tents drain  into  the  main  tank,  which  is 
buried  beneath  the  ground,  as  is  usual  in 
the  storing  of  large  quantities. 

In  general,  the  system  consists  of  a  main 
storage  tank  A  below  ground,  and  a  small 
5  gallon  feed  tank  B,  which  is  located  in 
the  building.  The  system  is  filled  complete- 
ly with  liquid,  the  portion  not  filled  with 
gasoline  being  water  from  the  city  mains 
If  an  air  leak  should  occur  in  the  piping 
above  the  gauge  on  the  filler  pipe  any  gas- 
oline in  the  upper  tank  will  drain  down  into 
the  lower  tank.  There  is  a  gravity  balancr 
maintained  between  the  water  and  gasoline 
or  other  oil  at  all  times,  so  that  each  in- 
dividual installation  must  have  the  depth  oi 
its  buried  tank  and  the  height,  length  an«I 
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location  of  the  various  openings  and  valves 
carefully  calculated. 

Referring  to  the  diagram,  the  method  of 
filling  the  system  for  the  first  time  is  as 
follows:  The  tank  A  is  filled  with  water 
either  through  the  vent  V  or  the  pipe  U 
before  it  is  connected  with  the  sewer,  which 
is  afterward  done  to  dispose  of  the  water 
which  is  forced  out  upon  refilling  the  sys- 
tem with  gasoline.  When  the  storage  tank 
A  is  completely  full  of  water,  the  handle 
on  valve  I,  which  is  a  special  three-way 
v-alve,  is  so  turned  as  to  cut  off  communica- 
tion between  pipes  D  and  E,  which  at  the 
same  time  opens  commimication  between 
the  bottom  of  the  tank  B  and  the  feed  pipe 
M  through  which  the  city  water  under  or- 
dinary pressure  flows  and  fills  the  tank. 
C  is  a  copper  float  which  is  so  weighted 
that  it  will  float  at  the  dividing  line  between 
water  and  gasoline.  This  float  rises  as  the 
tank  fills  tintil  its  upper  surface  comes  in 
contact  with  the  valve  N  at  the  top  and 
closes  the  same,  preventing  any  water 
from  going  up  and  over  into  the  pipe  E. 
Valve  I  is  now  turned,  permitting  part  of 
the  water  in  tank  B  to  run  down  and  fill 
pipe  D.  The  lower  portion  of  this  pipe,  it 
will  be  noticed,  runs  down  into  a  water  leg 
Q  of  the  main  tank  and  is  open  at  its  lower 
end.  so  that  when  the  main  tank  was  first 
filled  with  water  pipe  D  was  also  filled  to 
the  same  level ;  thus,  pipe  D  is  now  filled  as 
high  as  valve  I.  Lever  I  is  now  turned 
back  to  the  first  position,  allowing  the  small 
tank  B  to  again  fill,  replacing  the  water 
which  it  took  to  fill  pipe  D.  The  system  is 
now  full  of  water,  with  perhaps,  the  excep- 
tion of  a  small  portion  of  the  upper  end  of 
pipe  E,  as  the  water  will,  of  course,  rise 
in  that  pipe  to  an  equal  height  to  that  in 
D.  The  system  is  now  ready  to  be  filled 
with  gasoline.  A  hose  from  a  wagon  tank, 
barrel  or  other  containing  vessel  is  con- 
nected to  the  oil  pipe  J;  the  gasoline  runs 
down  pipe  J  through  float  shut  off  valve  L 
to  the  top  of  the  storage  tank,  where  it 
strikes  the  deflector  plate  S  and  is  spread 
evenly  over  the  surface  of  the  water,  forc- 
mg  the  water  out  of  the  tank  down  leg  Q, 
up  pipe  D  and  through  water  drain  U  to 
the  sewer.  Any  quantity  of  gasoline  can 
be  poured  in  as  desired  up  to  the  capacity 
of  the  storage  tank,  which,  however,  it  is 
impossible  to  over-fill,  as  when  this  is  tried 
the  water  column  from  the  water  pipe  U 
at  vent  V  down  to  a  point  in  the  tank 
where  the  water  inside  pipe  D  and  leg  Q 
come  to  a  balance  is  just  suflScient  to  bal- 
ance a  lighter  column  of  gasoline  up  to 
the  top  of  gauge  P,  which  now  indicates 
a  full  tank.  Under  these  conditions  the 
filler  float  L  will  close  so  that  no  more 
gasoline  can  be  poured  into  pipe  J;  and  if 
this  is  attempted  it  will  simply  overflow 
on  to  the  ground  as  would  any  ordinary 
receptacle. 

In  order  to  draw  gasoline,  valve  I  is 
placed  in  such  a  position  that  it  opens  com- 
munication between  the  gasoline  feed  tank 
and  the  storage  tank.  This  will  allow  part 
of  the  water  in  the  feed  tank  to  drop  down 


by  its  weight  into  the  storage  tank  and 
force  up  a  like  amount  of  gasoline  through 
pipe  E  and  valve  I  into  the  top  of  the  gaso- 
Ime  feed  tank  B.  As  this  process  is  taking 
place,  the  float  C  lowers  with  the  water 
level  and  upon  reaching  the  position  shown 
in  the  diagram  its  lower  surface  comes  in 
contact  with  and  closes  valve  O,  so  that  no 
more  water  can  run  down  through  pipe  D. 
The  system  is  now  completely  full  of  liquid, 
except  possibly  a  little  air  in  the  pipe  E 
which  will,  however,  be  forced  out  through 
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the  delivery  nozzle  F  before  the  gasoline 
when  starting  to  draw.  The  gasoline  is 
drawn  by  manipulating  valve  I  so  that  the 
city  pressure  through  M  forces  water  into 
the  storage  tank  B  and  displaces  the  gaso- 
line from  its  upper  end,  which  is  delivered 
through  pipe  E  and  nozzle  F.  Any  part  of 
the  gasoline  in  storage  tank  B,  or  practically 
all  of  it,  can  be  drawn  at  one  time,  but  no 
water  can  be  drawn,  owing  to  the  fact  that 
the  float  C  rises  and  shuts  off  valve  N. 
The  capacity  of  the  tank  B  is  usually  5 
gallons,  that  being  the  largest  quantity  ordi- 
narily allowed  by  the  *fire  underwriters  to 
be  kept  within  a  building.  By  again  turn- 
ing valve  I  the  water  in  tank  B  again  runs 
down  and  forces  up  a  like  quantity  of  gaso- 
line ready  for  the  next  drawing.  The  drip 
pan,  it  will  be  noticed,  is  so  arranged  that 
any  gasoline  falling  into  it  will  run  into  the 


main  system,  the  lower  end  of  its  drain 
pipe  being  provided  with  a  check  valve  X 
to  prevent  gasoline  from  rising  in  it  By 
means  of  opening  valve  G  and  placing  pipe 
H  under  the  surface  of  the  gasoline  in  any 
receptacle  the  liquid  will  be  drawn  into  the 
system  owing  to  the  fact  that  there  is  a 
suction.  A  gauge  glass  is  provided  which 
shows  the  level  of  the  gasoline  in  the  feed 
tank  B,  and  pipe  K  is  simply  a  vent 

As  there  is  never  any  air  in  the  system 
to  come  in  contact  with  the  gasoline  it  does 
not  vaporize,  and  there  is  no  loss ;  further- 
more, the  risk  of  explosion  due  to  fire  or 
lightning  is  practically  eliminated,  as  there 
is  never  any  vapor  in  the  system.  Another 
feature  claimed  is  the  fact  that  no  dirt  or 
sediment  can  be  drawn  with  the  gasoline, 
as  the  supply  is  always  taken  from  the 
top  and  never  from  the  bottom. 


The  Lafitte  Welding  Plates. 

The  Phillips  Lafitte  Company,  of  Phila- 
delphia, Pa,,  are  selling  special  brazing  and 
welding  plates  which  come  in  the  form  of 
rectangles  approximately  4x8  inches,  check- 
ered so  as  to  be  easily  divided  by  hand  into 
different  sized  pieces.  By  placing  one  of 
these  plates  between  two  pieces  of  steel  or 
iron  to  be  welded  and  heating  to  a  cherry 
red  if  steel,  or  a  white  heat  if  iron,  a  per- 
fect weld  may  be  obtained  with  very  little 
hammering  and  in  the  least  possible  time. 
The  fact  that  welds  can  be  made  with  this 
moderate  amount  of  heat  is  a  great  saver  of 
time  and  of  materials  which  would  be  burnt 
in  attempting  a  weld  in  the  ordinary  way. 
Welds  can  even  be  made  in  restricted 
places  by  separating  the  parts  slightly  and 
heating  to  a  cherry  red  with  torches,  after 
which  a  plate  is  placed  between  them,  and 
they  are  brought  together  under  pressure 
without  hammering.  It  is  very  useful  in 
repairing  broken  steel  castings,  which  it 
is  claimed  are  as  strong  as  when  new  after 
being  welded.  It  can  be  used  to  advantage 
in  repair  shops  for  general  repair  work,  and 
is  especially  useful  in  making  jump  welds, 
which  are  usually  rather  difficult  The 
plates  are  composed  of  chemicals  whose 
action  increases  the  strength  of  the  weld, 
and  which,  of  course,  act  also  as  a  flux. 
These  plates  are  the  invention  of  J.  Lafitte, 
an  eminent  French  scientist,  who  has  spent 
many  years  of  research  in  connection  with 
the  welding,  tempering  and  brazing  of 
metals,  and  they  have  been  but  recently  in- 
troduced into  this  coimtry,  although  they 
have  been  in  use  for  some  time  in  Europe. 


The  Triplex  Block. 

The  Yale  &  Towne  Manufacturing  G)m- 
pany,  of  New  York,  have  recently  added  to 
their  line  of  hoisting  devices  the  triplex 
block,  which  is  the  first  device  of  its  kind 
in  which  the  sustaining  mechanism  which 
prevents  the  load  from  dropping  is  en- 
tirely separate  from  the  hoisting  mechanism, 
so  that  the  resistance  for  sustaining  the 
load  does  not  have  to  be  overcome  in  hoist- 
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Yale  &   Towne  Chain   Hoist. 

ing.  The  accompanying  figure  shows  a 
sectional  view  through  the  block,  the  sus- 
taining mechanism  being  shown  at  the  left 
hand  side  and  the  hoisting  mechanism  at 
the  right.  The  hoisting  part  of  this  device 
consists  of  a  balanced  train  of  spur  gears 
operated  by  a  small  central  pinion  through 
the  train  to  a  large  covered  internal  gear 
of  heavy  pitch  which  forms  part  of  the 
frame  and  is  the  full  diameter  of  the  block. 
The  two  intermediate  gears  of  the  train  are 
carried  by  a  circular  frame  which  is  keyed 
to  the  load  chain  sheave  with  which  it  re- 
volves, the  whole  mechanism  forming  a 
planetary  gear  very  similar  to  that  used  in 
automobile  transmissions.  The  second 
photograph  shows  these  gears  in  side  view. 
The  sustaining  mechanism  is  made  up 
of  a  set  of  friction  discs,  one  of  which  is 
externally  ratcheted  and  engages  a  pawl. 
The  hand  wheel  over  which  runs  the  oper- 
ating chain  is  screwed  upon  a  circular  hub, 
so  that  in  pulling  the  chain  in  the  direc- 


tion for  hoisting  the  discs  are  solidly 
clamped  together,  thus  retaining  the  weight 
of  the  object  to  be  lifted;  but  as  soon  as  the 
hand  chain  is  pulled  in  the  reverse  direc- 
tion for  lowering  the  friction  plates  are  re- 
leased, which  allows  the  load  to  lower  rap- 
idly, but  only  so  long  as  the  chain  is  pulled ; 
for  if  this  motion  ceases  the  discs  auto- 
matically tighten  and  the  load  is  securely 
held.  The  advantages  claimed  for  this 
block  are  Ihe  ease  and  the  speed  with  which 
one  man  can  move  very  heavy  weights. 
From  tests  between  this  block  and  their 
ordinary  differential  chain  hoist  the  ad- 
vantages are  clearly  shown  as  follows:  To 
lift  I  ton  I  foot  with  a  differential  would 
require  three  men  pulling  216  pounds  and 
overhauling  30  feet  of  chain ;  while  with  the 
triplex  block  one  man  pulling  only  82 
pounds  and  overhauling  but  one  foot  more 
of  chain  could  do  the  same  work. 

These  blocks  are  adapted  for  garage  and 
repair  shop  work,  for  lifting  bodies,  en- 
gines or  cars,  etc.  A  steel  overhead  trol- 
ley is  arranged  with  a  carrier,  as  shown  in 
the  accompanying  drawing,  so  that  parts  can 
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be  quickly  and  easily  moved  from  one  part 
of  the   establishment  to   another. 


An  Automatic  Time  Stamp. 

The  Automatic  Time  Stamp  Company,  of 
Boston,  Mass.,  are  manufacturing  a  time 
stamp  suitable  for  use  in  garages  or  fac- 
tories. This  instrument  is  small  and  very 
compact,  with  as  simple  a  mechanism  as 
can  be  expected  in  an  automatic  device. 
These  stamps  are  made  for  general  office 
use,  and  will  instantly  print  the  hour,  min- 
ute A.  M.  or  p.  M.,  the  day,  month  or  year, 
and  the  name  and  address  of  the  owner. 
Also  from  one  to  eight  words  or  numbers 
mdicating  the  character  of  the  transaction. 
Thecs  stamps  save  many  mistakes  and  take 
less  time  to  register  transactions  than  would 
he  occupied  in  looking  at  a  clock;  and  in 
case  a  mistake  does  occur,  the  responsibility 
can  be  easily  placed.  They  are  also  special- 
ly arranj:,'cd  to  record  the  coming  and  going 
of  employees,  in  which  case  a  set  of  cards 
and  suitable  racks  are  used. 


Reduction  Gear  of  Chain  Hoist. 


The  Stanhope  Axle  Set. 

The  Stanhope  Forge  and  Machine  Works, 
Boston,  Mass.,  have  recently  placed  upon 
the  market  the  Stanhope  axle  set,  which 
is  designed  to  allow  of  finding  the  proper 
angle    on    automobile   axles.      The    wheels 
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Stanhope  Axle  Set. 


of  the  car  are  removed  and  the  set  is 
placed  on  the  front  or  back  of  the  axle, 
having  the  forks  set  firmly  on  the  arms. 
The  indicator  will  then  show  the  degrees 
of  the  angle.  The  set  is  very  simple  in  its 
construction,  and  is  claimed  to  be  made 
of  the  best  steel. 


The  Detroit  Combination  Tool. 

The  Detroit  Tool  Company,  Detroit 
Mich.,  are  manufacturing  a  very  useful 
combination  tool  which  combines  a  drill, 
vise,  pipe  vise,  emery  wheel,  anvil  forge 
and  blower,  which  is  used  in  garages  and 
for  private  owners.  The  details  will  not  be 
entered  into  here,  as  we  have  fully  de- 
scribed the  same  in  our  issue  of  February 
21. 


Automatic  Quick  Repair  Jack. 

The  automatic  jack  shown  in  the  accom- 
panying drawing  is  a  device  lately  put  on 
the  market  by  L.  R.  Maxwell  &  Co.,  of 
Cedar  Rapids,  la.  The  view  shows  the 
jack  in  position  for  a  car  to  be  driven  onto 
it,  and  the  second  view  shows  its  position 
after  the  car  is  in  place  and  the  adjustable 
ends  let  down  and  locked,  forming  a  sup- 
port. This  device  is  in  the  nature  of  a 
"see-saw,"  the  end  which  is  up  tipping  down 
onto  its  supporting  leg  as  soon  as  the  vehicle 
has  been  driven  onto  it  The  other  end  is 
hinged  and  can  be  dropped  in  position  and 
locked  by  the  cross  brace,  as  shown,  so  that 
a  person  can  get  under  the  machine  to 
clean  or  repair  it  without  having  to  resort 
to  a  pit.  It  is  sometimes  used  as  a  wash- 
stand  and  is  a  very  handy  apparatus  to  have 
in  a  garage. 
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Maxwell's  Automobile  Trestle. 
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Tool  Equipment  of  the  Up  To  Date 
Oarage. 

By  W.  B.  Harsel. 

The  tool  equipment  question  is  one  of  the 
nost  important  in  connection  with  the 
^rage.  I  know  of  only  two  garages  in 
ny  vicinity  which  make  any  pretense  of  re- 
)airing  any  part  that  comes  along.  It  is 
«rtainly  annoying  when  one  is  stalled  with 
I  slight  break,  such  as  that  of  a  stay  rod 
>r  perhaps  a  ball  on  the  end  of  the  rod, 
ind  upon  driving  carefully  to  a  garage  is 
nformed  that  the  part  will  have  to  be 
)rdered,  and  perhaps  one  must  wait  a  week 
)efore  getting  it  On  the  other  hand,  if  the 
jarage  had  the  simple  tools  required,  the 
>art  could  have  been  repaired  in  half  an 
lour  and  one  could  have  gone  on  his  way 
cj Dicing.  Hundreds  of  so  called  repair 
ihops  are  in  no  better  shape.  It  is  not  abso- 
utely  necessary  to  have  a  large  machine 
;hop,  but  there  are  a  few  tools  that  every 
parage  should  have  in  order  to  make  re- 
)airs,  which,  in  my  estimation,  is  the  meat 
)f  the  trade.  This  brief  article  will  indi- 
:ate  many  of  the  tools  required. 

Referring  to  the  accompanying  model  plan 
>f  a  repair  shop,  one  can  have  a  line  shaft 
located  at  A,  driven  by  a  small  motor  P 
;>laced  near  the  wall,  sufficiently  large  to  run 
ill  the  tools  required,  say  5  horse  power. 
Die  lathe  C  should  be  capable  of  swinging 
at  least  a  piece  24  inches  in  diameter,  and 
should  have  a  screw  cutting  attachment. 
With  this  tool  alone  one  can  make  new 
studs,  turn  up  a  new  piston,  straighten  a 
crank  shaft,  make  a  new  roller  or  turn  up 
any  part  required,  without  the  delay  and 
expense  of  sending  to  the  factory;  and,  in 
addition,  the  garage  owner  will  please  his 
customer  by  saving  him  time  and  annoyance. 
Another  tool  just  as  important,  and  in  one 
sense  more  so,  is  a  drill  press,  located  as  at 
D.  It  is  unnecessary  to  remark  on  the  ap- 
plication of  this  tool,  as  it  is  in  almost  imi- 
versal  use,  and  no  shop,  irrespective  of  size, 
can  afford  to  be  without  one.  It  should 
take  drills  from  one-eighth  inch  to  five- 
eighth  inch  or  larger.  The  shaper  or  mill- 
ing machine  could,  if  necessary,  be  dis- 
pensed with,  but  is  is  very  useful,  as  with 
this  tool  one  can  cut  keyways,  make  many 
new  parts,  and  by  dressing  small  castings, 
brackets,  etc.,#save  an  enormous  amount  of 
time  in  filing  and  fitting.  No  garage  can  do 
without  the  forge  F.  It  can  be  either  a 
hand  or  power  forge,  and  can  be  used  to 
bend  rods,  to  weld,  harden  tools,  balls  and 
rollers;  to  forge  up  any  new  parts,  such  as 
brackets,  levers  and  rods,  and  to  make 
springs,  etc.  One  can,  for  instance,  take  an 
old  ball  race,  draw  the  temper,  face  it  off, 
and  polish  and  temper  it  again,  thereby 
saving  time  and  delay  in  ordering  from  the 
factory. 

In  addition  to  the  above  machines,  the 
garage  should  have  a  full  set  of  taps  and 
dies  from  three-thirty-second  inch  to  three- 
quarter  inch;  also  drills,  reamers  and  pipe 
taps  and  dies  from  three-eighth  inch  to 
iJ4  inch.    The  drills  should  be  from  three- 


thirty-second  inch  to  five-eighth  inch,  and 
the  reamers  one-fourth  inch  to  five-eighth 
inch. 

The  other  small  tools  for  hand  use  us- 
ually consist  of  a  large  and  small  breast 
drill,  6  inch  and  12  inch;  Stillson  wrench; 
several  sizes  of  monkey  wrenches,  a  few 
fiat  wrenches  and  a  pipe  threading  and 
machinist's  vise.  A  fairly  good  supply 
should  also  be  kept  on  hand  of  standard 
nuts,  bolts,  screws,  bar  iron  and  steel,  in 
both  flat  and  hexagon  sections ;  also  springs 
and  many  other  articles  such  as  the  de- 
mands in  the  garage  indicate.  The  garage 
should  also  have  a  small  truck  to  carry 
cylinders  and  heavy  parts,  and  a  small  air 
compressor  or  pump.  Oil  filters,  waste 
cans,  drip  pans  to  put  under  cars,  several 
jacks,  and  a  light  trolley  hoist  with  chain 
and  tackle  for  removing  engines,  bodies  and 
all  heavy  parts  from  cars,  are  absolutely  in- 
dispensable. Every  garage  should  have  a 
pit  to  run  the  car  over,  which  will  permit 
the  workman  going  under  the  car  and  stand- 


ends  of  the  three  hooked  wires,  so  that 
by  placing  an  ordinary  sponge  between 
their  points  and  letting  go  of  the  vulcan- 
ite, it  is  forced  upward  against  the  side  of 
the  sponge,  which  is  tightly  gfripped  be- 
tween it  and  the  hooked  ends  of  the  wire. 
These  ends  are  protected  by  the  cup  shaped 
piece,  so  that  it  is  impossible  to  scratch  or 
mar  the  polished  surfaces  of  a  machine. 
The  water  comes  through  the  central  tube 
and  passes  out  of  a  sprayer  at  the  end,  and 
through  the  sponge  so  that  there  is  a  con- 
tinuous flow  of  clean  water,  which  washes 
away  all  the  grit  and  dirt  instead  of  retain- 
ing it  in  the  sponge  and  rubbing  it  into 
the  surface,  as  by  the  ordinary  method. 
The  water  applied  in  this  way  does  not 
splash  over  the  engine  or  cushions,  and  can 
be  handled  without  the  necessity  of  putting 
the  hands  in  cold  water.  The  makers  rec- 
ommend using  the  device  without  the 
sponge  at  first,  so  that  the  spray  softens  the 
mud,  and  then  using  the  sponge  for  remov- 
ing it.     This  device  is  applicable  to  any 
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Suggested  Plan  for  an  Automobile  Repair  Shop. 


ing  up  to  do  his  work;  in  this  position 
he  can  drill  holes  or  fit  and  attach  parts 
without  being  hampered.  When  the  garage 
is  equipped  as  described,  work  can  be  ac- 
complished quickly  and  easily,  and  the 
equipment  will  pay  for  itself  in  a  short 
time. 


hose,  is  inexpensive  and  very  useful  around 
either  public  or  private  garages. 


The  Ideal  Automobile  or  Carriage 
Washer. 

The  Ideal  Carriage  Washer  Company,  of 
Rochester,  N.  Y.,  are  now  manufacturing 
a  device  for  holding  an  ordinary  sponge 
on  the  end  of  a  hose  in  such  a  way  that 
the  water  can  run  through  it  so  that  it 
can  be  used  for  cleaning  automobiles  or 
carriages.  The  washer  consists  of  a  cen- 
tral tube,  one  end  of  which  is  provided 
with  an  ordinary  hose  connection,  and 
around  which  is  a  coiled  spring  which 
forces  a  cup  shaped  vulcanite  piece  toward 
the  other  end.  Through  this  vulcanite 
.piece  pass  three  brass  wires  which  are 
fastened  to  the  hose  connection  at  one 
emd,  and  are  formed  into  hooks  at  the  op- 
posite end.  By  pressing  down  on  the  vul- 
canite it  slides  down  the  central  tube, 
compressing  the  spring  and  spreading  the. 


'Tield'*     Grinding    and     Polishing 
Machine. 

The  Charles  H.  Field  Machine  Company, 
of  Providence,  R.  I.,  have  placed  on  the 
market  a  new  grinding  and  polishing  ma- 
chine which  is  adapted  for  repair  shops  and 
general  jobbing  work  such  as  is  met  with  in 
automobile  practice;  they  are  designed  es- 
pecially for  finishing  irregular  objects  by 
means  of  grinding.  The  tool  consists  of 
a  vertical  column,  upon  the  top  of  which  is 
supported  a  sort  of  shaft  with  a  driving 
pulley  at  one  end  and  a  flat  disc  grinder 
at  the  opposite  end;  the  emery  cloth  is 
fastened  in  an  ingenious  manner  to  this 
disc  without  being  glued,  so  that  it  can  be 
quickly  removed  and  replaced.  An  attach- 
ment is  furnished  that  will  use  small  strips 
of  emery  cloth  for  polishing  internal  sur- 
faces; a  small  table  with  a  corrugated  up- 
per surface  to  allow  free  passage  of  dust 
from  the  grinding  is  provided,  and  the 
guide  is  so  arranged  that  it  can  be  placed 
and  clamped  at  any  angle  for  grinding  the 
edges    of   work.    A   polishing   belt   of   the 
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usual  type  is  also  a  part  of  the  equipment. 
Upon  one  end  of  the  spindle  buffing  wheels, 
brush  wheels,  etc.,  can  be  attached.  A 
complete  set  of  wrenches  is  supplied  with 
the  machine.  Its  weight  is  approximately 
175  pounds  and  it  stands  3J^  feet  high; 
they  are  designed  to  be  driven  either  from 
a  countershaft  or  by  foot  power,  as  ordered. 


The  "L.  &  M."  Tire  Adjuster. 

The  L.  &  M.  tire  adjuster  is  a  new  tool 
just  placed  on  the  market  by  Long  &  Mann 
Company,  of  Rochester,  N.  Y.,  for  enabling 


,  L.  &  M.  Tire  Adjuster. 

a  person  to  put  on  a  tire  or  removable  ring 
with  less  difficulty  than  can  be  done  by 
hand.  The  illustration  shows  the  tool  and 
also  the  method  of  applying  it  to  a  tire.  As 
shown,  this  tool  clamps  the  sides  of  the  tire 
together  and  prevents  their  bulging,  so  that 
after  placing  the  tire  on  the  rim  the  out- 
side removable  ring  can  easily  be  put  in 


Method  of  Using  L.  &  M.  Tire  Adjuster. 

place  and  adjusted  without  the  annoyance 
of  the  tire  bulging  out  and  displacing  it,  as 
is  usually  the  case  when  one  tries  to  hold  a 
tire  by  hand  and  replace  the  ring  at  the 
same  time. 


"Bay        State"        Interchangeable 
Ratchet  and  Socket  Wrench. 

In  addition  to  the  ratchet  wrench  de- 
scribed in  a  recent  issue,  the  Bay  State  Tool 
Company,  of  Worcester,  Mass.,  have  put 
another  tool  on  the  market  which  is  a  com- 
bination of  this  ratchet  principle  in  connec- 
tion with  a  set  of  four  bushings  to  take 
different  sized  nuts,  as  shown  in  the  ac- 
companying cut.  This  wrench  and  bushings 
are  made  from  steel  castings,  case  hardened, 
with  blue  gun  metal  finish,  and  are  supplied 
in  a  case. 
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Bay  State  Ratchet  and  Socket  Wrench. 
The  Never-Fail  Auto  Can. 

A  new  gasoline  and  oil  can  is  now  being 
offered  to  the  automobolists  by  the  J.  A. 
Harps  Manufacturing  Company,  of  Green- 
field, Ohio.  A  general  view  of  this  can  is 
shown  in  the  accompanying  photo.  The 
particular  feature  of  this  device  is  that  the 
liquid  is  not  poured  from  it,  but  is  siphoned 
through  a  tube  from  tlie  bottom  of  the  can, 
and  which  emerges  at  the  top,  from  which 
it  flows  into  the  automobile  tanks  or  other 
receptacles  through  a  flexible  tube,  and  that 
the  time  occupied  is  much  less  than  it 
would  take  to  pour  it  in  the  ordinary  way. 
The  waste  from  evaporation  and  spilling  it 
over  the  parts  of  the  car  and  cushions  is 
avoided,  as  well  as  the  injury  so  frequently 
done  to  the  opening  to  the  tank  upon  which 
the  screw-cap  must  be  fitted.  This  is  very 
often  so  distorted  by  placing  a  heavy  funnel 
mto  it  and  then  resting  the  edge  of  a  ten 
gallon  can  on  the  funnel  that  after  the  tank 
is  full  it  is  impossible  to  replace  the  cap. 

The  raised  portion  on  the  top  of  the  can 
contains  a  diaphragm  made  of  specially  pre- 
pared fabric  which  is  not  affected  by  the 
gasoline,  and  through  which  is  a  small  dia- 
phragm valve.  This  diaphragm  is  fastened 
at  its  centre  to  a  vertical  strip,  so  that  by 
means  of  a  few  strokes  up  and  down  of  the 
lever  on  the  top  a  pressure  is  created  in  the 
can  which  starts  the  flow  through  the  outlet 
pipe.  If  the  can  is  now  placed  above  the 
level  of  the  gasoline  tank  its  entire  con- 
tents will  be  very  rapidly  siphoned  over, 
or  if  the  tank  to  be  filled  is  above,  a  few 
strokes  of  the  pump  will  cause  sufficient 
pressure.  As  the  inner  end  of  the  siphon 
tube  almost  touches  the  bottom  of  the  can 
practically  all  of  the  contents  will  run  out 
The  filler  cap  on  the  can  has  a  small  dia- 
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phragm  valve  in  it,  which  if  pressed  whJc 
tne  can  is  emptying  will  instantiy  rdie\c 
the  pressure  and  break  the  siphon,  and  the 
flow  will  cease.  This  is  so  positive  in  iis 
action  that  a  tumblerful  can  be  drawn 
and  instantly  shut  off  before  overflowing. 
Another  useful  feature  is  the  fact  that  the 
can  will  fill  itself  from  an  automobile  tank 
oi  other  vessel  which  is  above  it,  so  that 
it  is  possible  to  very  quickly  empty  an  auto- 
mobile tank,  in  very  many  of  which  pro- 
vision is  made  for  emptying,  except  to  drain 
it  slowly  through  the  carburetor  or  a  small 
cock  by  placing  the  can  below  the  le\ei 
with  its  flexible  tube  into  the  tank  and 
pumping  up  sufficient  pressure  to  just  fiil 
the  connecting  tube,  when  by  suddenly  re- 
lieving the  pressure  in  the  can  by  pressing 
the  relief  valve  the  liquid  in  the  tube  starts 
to  flow  back  into  the  can,  causing  the  usual 
siphon  action  which  will  continue  until  the 
tank  is  empty. 

These  cans  are  made  only  in  five  gallon 
sizes  and  are  galvanized  inside  and  out.  A 
similar  device  by  this  company  has  been 
on  the  market  for  some  time  for  filling 
ordinary  lamps,  but  this  is  its  first  applica- 
tion to  automobile  cans. 


Rhodes  Clincher  Tire  Remover. 

Another  tool  specially  designed  for  re- 
moving clincher  tires  is  that  placed  on  ibe 
market  by  Rhodes  Manufacturing  Compan>. 
of  Grand  Rapids,  Mich.  It  is  designee 
particularly  for  getting  the  outer  casing  out 
of  the  bead,  particularly  after  it  has  been 
run  for  some  time  and  has  become  rusted 
to  the  rim.  It  is  claimed  that  the  worst 
case  can  be  removed  in  a  very  few  minute 
and  without  injury  to  the  tire.  The  gen- 
eral operation  is  on,  the  hook  principle,  one 
prong  of  the  tool  hooks  on  the  metal  bead 
on  the  inside  of  the  wheel,  while  the  other 
point  bears  against  the  tire  immediately 
above  the  metal  rim,  so  that  by  pulling  up 
on  the  handle  the  tire  is  forced  inward 
and  detached  from  the  rim,  while  at  the 
same  time  it  is  raised  from  the  bottom, 
making  room  for  the  insertion  of  an  or- 
dinary tire  iron.  The  makers  advise  going 
completely  around  the  tire  with  this  tool  to 
free  any  adhesions  before  attempting  to 
insert  the  tire  irons. 


Never-Fail  Gasoline  Can. 


The  Hercules  Ladder. 

The  American  File  Sharpening  Com- 
pany, 296  Broadway,  New  York,  are  now 
marketing  a  unique  sectional  ladder  which 
occupies  very  little  space,  and  which  can- 
not slip  or  the  rungs  break.  It  is  made 
of  one-half  inch  steel  rods  formed  into 
links,  by  means  of  which  any  length  of 
ladder  can  be  obtained.  At  each  rung  the 
rods  are  twisted  to  form  legs  or  supports 
which  rest  against  the  wall  or  other  sur- 
face on  which  the  ladder  is  used,  so  that 
the  rungs  stand  out  about  5  inches  from 
the  surface.  The  ladder  weighs  about  3 
pounds  per  linear  foot,  and  the  top  link  is 
formed  into  two  hooks,  by  means  of  which 
it  can  be  hung. 
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A  Tonneau  Elevator  and  Carrier. 

By  W.  H.  Bergtold. 

A  removable  tonneau,  even  in  a  car  of 
moderate  size,  is  often  more  difficult  to 
take  off  and  put  on  because  of  its  shape  and 
dimensions  than  because  of  its  mere  weight 
The  following  device,  used  now  for  more 
than  a  year,  has  made  the  handling  of  such 
a  tonneau  in  the  writer's  garage  light  and 
expeditious;  it  takes  up  no  valuable  space, 
is  inexpensive  and  easy  to  construct,  and 
can  be  put  up  by  anyone  having  even  only 
a  little  handiness  with  tools. 

The  accompanying  sketch  will,  it  is  hoped, 
make  clear  the  construction  of  this  com- 
bined tonneau  lifter  and  carrier,  a  brief  de- 
scription of  which  is  subjoined. 

An  ordinary  sliding  bam  door  track  is  at- 
tached to  the  narrow  edge  of  a  2x4,  and  the 
2x4  is  hung  from  and  just  below  the  rafters 
of  the  garage  by  three  (or  more,  if  need  be) 
short  pieces  of  2x4,  the  2x4  and  its  attached 
track  going  across  the  rear  of  the  building 
immediately  over  the  tonneau  when  the  lat- 
ter is  in  place  on  the  car.  A  single  two 
roller  sliding  door  carrier  is  bolted  to  a  12 
inch  piece  of  2x6,  and  to  the  inner  side  of 
this  piece  of  2x6  are  attached  two  small 
trunk  casters,  to  promote  the  sliding  of 
this  2x6  along  the  2x4.  This  2x6  serves 
as  a  trolley,  as  it  were,  running  to  and  fro 
across  the  garage.  To  the  bottom  of  this 
trolley  is  fastened  a  double  standing  block, 
through  which  is  reeved  a  tackle  going  to  a 
single  block  below,  the  hook  of  which  can 
be  caught  into  a  rope  cradle  embracing  the 
tonneau. 

In  brief,  this  device  is  nothing  more  than 
a  sliding  bam  door  track,  suitably  suspend- 
ed below  the  roof  of  the  garage,  on  which 
runs  a  single  sliding  door  roller,  which  sup- 
ports blocks  and  tackle  for  lifting  and  low- 
ering and  transporting  the  tonneau  in  and 
out  of  place  on  the  car  and  in  the  garage. 
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If  this  description  be  lucid  it  can  be  seen 
that  once  the  rope  cradle  is  about  the  ton- 
neau the  latter  can  be  raised  and  slid  to 
one  side,  and  lowered  to  the  floor  or  left 
suspended  in  thesair,  as  desired,  and  all  the 
lifting  can  be  done  with  one  hand. 


A  Portable  Power  Air  Pump. 

The  use  of  a  pump  and  air  tank  is  quite 
universal  in  well  equipped  garages,  but  the 
losses  in  such  a  system  are  considerable, 
which  means  a  good  deal  from  the  expense 
standpoint,  and  it  was  to  overcome  this  de- 
fect of  the  tank  and  pump  combination  that 
the  following  described  pump  was  designed 
and  built.  The  combination  was  designed 
by  James  G.  Zimmerman,  of  the  Electric 
Vehicle  and  Garage  Company,  Milwaukee, 
in  whose  garage  it  is  used. 

From  the  sketch  it  will  be  seen  that  the 
outfit  consists  of  a  gear  driven  pump  P, 
mounted  upon  a  portable  truck  and  gear 
connected  to  an  electric  motor  M,  with  con- 
trolling apparatus,  so  as  to  make  it  pos- 
sible tO'  use  the  pump  at  the  position  de- 
sired without  having  to  travel  back  and 
forth  while  inflating  tires. 

The  pump  and  motor  set  is  sold  by  the 
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F.  W.  Spacke  Company,  of  Indianapolis, 
Ind.  The  additions  are  merely  a  pressure 
gauge  G,  a  poppet  valve  V  and  an  electric 
wire  reel  R.  The  reel  R  allows  of  the 
pump  being  moved  about  to  suit  the  work, 
and  makes  it  possible  to  pump  the  tires  of 
a  car  outside  of  the  garage  as  well  as  in- 
side. The  attachment  plug  at  the  end  of 
the  tire  pump,  therefore,  serves  anywhere 
in  the  garage.  This  is  well  illustrated  in 
the  case  where  the  pump  is  used.  The  floor 
space  is  50x150  feet  on  each  of  the  two 
floors  used.  The  piping  necessary  to  cover 
this  ground,  with  a  pressure  tank  outfit, 
would  be  subject  to  many  leaks,  and  the 
expense  of  piping  would  be  something 
worth  considering.  The  pressure  gauge  al- 
ways shows  what  pressure  is  being  pumped 
into  the  tires,  and  makes  it  possible  to  in- 
flate corresponding  tires  equally.  The  pop- 
pet valve  can  be  set  to  any  pressure  up  to 
120  pounds.  This  prevents  bursting  of  tires 
by  carelessly  allowing  the  pump  to  con- 
tinue operating  unwatched. 

Mr.  Zimmerman  informs  us  that  this 
pump  has  been  in  use  for  more  than  a  year, 
and  outside  of  electric  power  the  cost  of 
maintenance  has  been  practically  nothing. 
In  fact  the  pump  has  become  so  much  a 
part  of  the  place  that  they  have  had  occa- 
sion to  resort  to  the  laborious  hand  pump 
but  very  few  times  since  placing  the  power 
pump  in  use.  The  power  taken  is  very 
small,  as  will  be  realized  when  it  is  known 
that  the  motor  is  of  only  one-quarter  horse 
power. 


Lubricant  for  Enclosed  Transmis- 
.  sion  Gear. 

The  graphite  lubricant  for  enclosed  trans- 
mission gears  recently  placed  on  the  mar- 
ket by  the  Joseph  Dixon  Crucible  Com- 
pany, Jersey  City,  N.  J.  (Dixon's  No.  688 
Perfected),  is  manufactured  from  kiln- 
dried  soft  cedar  sawdust  and  a  special 
quality  of  finely  pulverized  flake  graphite 
mixed  with  high  grade  lubricants.  This  is 
said  to  prevent  noise  and  wear  to  a  great 
extent,  and  is  not  liable  to  leak  from  the 
gear  case.  It  is  also  said  to  improve  with 
use. 


Zimmerman  Portable  Air  Compressor. 
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Handy  Oarage  Contrivances. 

By  "Uncle  Ed." 

The  automobile  owner  who  has  to  do 
most  of  his  own  light  repairmg  and  ad- 
justing is  the  one  who  is  most  benefited 
by  handy  kinks  and  convenient  methods  of 
doing  work,  so  it  is  with  the  hope  that  the 
ideas  here  set  forth  may  reach  the  eyes 
of  this  class  of  automobile  owners  that  this 
is  written. 

About  as  unhandy  a  job  as  a  man  can 
"tackle"  alone  is  to  try  to  remove  an  auto- 
mobile body  without  suitable  appliances. 
For  the  man  with  a  small  garage  holding 
only  one  or  two  machines,  and  even  for 
larger  establishments,  an  apparatus  as  illus- 
trated in  Fig.  I  will  be  found  extremely 
convenient  This  consists  merely  of  suit- 
able rollers  suspended  in  bearings  from  the 
roof  or  floor  above  and  having  a  rope 
woimd  around  it,  long  enough  to  come 
down  below  the  vehicle  body.  The  roller 
at  one  end  has  four  suitable  handles  to  turn 
it  by  and  the  supporting  timber  has  a  hole 
through  it  through  which  to  pass  a  stop  pin 
to  hold  it  wherever  wanted. 

The  different  parts  arc  clearly  shown  in 
the  illustration,  Fig.  i,  and  the  construction 


Fig.  I. 

will  be  readily  understood.  The  roller  is 
made  of  any  suitable  stick  of  timber,  a 
good,  straight  piece  of  4x4  making  a  good 
roller  by  rounding  off  the  corners.  The 
short  pieces  SS  at  each  end,  forming  the 
journals,  can  be  of  one-half  inch  or  five- 
eighths  inch  cold  rolled  steel  shafting,  or 
other  suitable  material,  and  can  just  as 
well  run  in  a  couple  of  holes  bored  in  the 
2  inch  plank  or  scantling  TT  forming  the 
supporting  frame  work.  The  handles  HH 
should  be  of  one-half  inch  gas  pipe  and 
about  12  inches  to  14  inches  long  each  side 
of  the  roller.  The  holding  pin  P  should  be 
of  three-eighths  inch  or  one-half  inch  gas 
pipe.  The  rope  RR  should  be  one-half  inch 
to  three-fourth  inch,  according  to  the 
weight  of  the  body  to  be  handled. 

Two  of  these  rollers  will  be  required, 
one  for  the  back  and  one  for  the  forward 
end  of  the  body.    With  these,  by  raising 


Fia  a. 

one  end  a  little  at  a  time,  one  man  can 
easily  remove  the-  heaviest  automobile  body 
with  very  little  trouble. 

A  very  handy  short  jack  screw  to  use  in 
cramped  places  can  be  made  by  taking  a 
hexagon  threaded  nut  and  a  square  or  hex- 
agon headed  cap  screw  of  suitable  length. 
By  using  a  thin  wrench,  such  as  a  bicycle 
or  automobile  wrench,  to  hold  each  one,  it 
is  possible  to  exert  a  very  great  lifting 
power  in  quite  a  cramped  place. 

For  handling  engines  and  other  quite 
heavy  parts  of  an  automobile,  a  self  locking 
rope  tackle  block  is  a  very  handy  contriv- 
ance. It  can  be  fastened  to  a  hook  in  the 
ceiling,  or  a  better  way  is  to  put  up  a  jib 
or  wall  crane  with  a  traveler  and  thus 
make  it  available  over  quite  a  large  space. 
Fig.  2  illustrates  a  cheaply  made  contriv- 
ance of  this  sort  which,  while  it  will  have 
to  be  somewhat  heavier  than  the  factory 
made  kind  for  the  same  capacity,  still  can 
be  made  to  serve  a  very  useful  purpose  at 
comparatively  little  expense. 

As  shown  in  the  drawing,  the  mast  or 
upright  is  made  of  a  suitable  piece  of  gas 
pipe  (about  3  inches  would  be  a  good  aver- 
age size).  At  the  bottom  a  reducing  tee  is 
screwed  on  and  a  piece  of  2  inch  or  2^ 
inch  pipe  is  screwed  in  for  the  boom.  A 
hole  is  drilled  near  the  outer  end  of  the 
boom  and  the  upper  end  of  the  mast  for 
the  guy,  which  may  be  a  piece  of  one-half 
inch  mild  steel  rod  with  a  thread  on  each 
end  on  which  is  screwed  a  nut  to  hold  it  in 
position.  At  the  upper  end  of  the  mast  is 
screwed  on  a  reducing  coapling  with  a  i 
inch  nipple  screwed  into  it  for  a  pivot  The 
bottom  pivot  is  made  in  the  same  manner, 
as  shown,  by  screwing  a  nipple  into  the 
tee  and  then  putting  on  a  reducing  coupling 
and  a  i  inch  nipple.  The  upper  bearing  is 
formed  of  a  piece  of  three-eighths  inch  by 


3  inch  flat  steel,  bent  as  shown,  and  belted 
to  the  wall  or  post  and  with  a  hole  in  the 
projecting  end  to  receive  the  pivot  The 
lower  bearing  is  made  in  the  same  xnanzier 
and  is  stiffened  by  the  addition  of  a  bracket 
brace  bolted  on  as  shown. 

The  sides  of  the  traveler  arc  made 
of  }^x2  inch  flat  steel,  bent  and  welded  as 
shown,  two  pieces  like  this  being  required. 
Two  grooved  rollers  are  mounted  on  short 
shafts,  as  shown 
in  the  upper  pan 
of  the  traveler. 
The  two  sides  of 
the  traveler  are 
held  together  with 
bolts  or  rivets, 
there  being  pieces 
of  gas  pipe  cut 
to  a  suitable 
length  and  placed  between  the  sides,  the 
bolts  or  rivets  passing  through  the  pieces 
of  pipe.  At  the  bottom  of  the  traveler  is 
provided  a  ring  to  hook  the  tackle  block  in- 
to. A  self  locking  rope  tackle  is  all  right 
or  a  light  chain  block  of  the  Weston  differ- 
ential type  may  be  used — anything  which 
will  lift  and  hold  the  load  wherever  re- 
quired is  all  right 

With  this  device  it  is  possible  to  take  the 
engine  out  of  the  rig,  swing  it  around  and 
place  it  on  a  work  bench  or  elsewhere  with- 
out any  very  ^reat  amount  of  labor,  and 
by  making  the  boom  of  suitable  length  it 
will  serve  several  machines  at  once.  This 
device  is  as  well  or  better  adapted  to  a  reg- 
ular garage  man's  use  than  to  the  use  of 
a  private  owner,  although  it  is  applicable 
wherever  it  is  desired  to  handle  machine 
parts. 

The  suggestions  for  body  hoists  in  this 
issue  will  be  found  particularly  useful  by 
owners  of  cars  with  motor  under  the  seat 


"Uneedme"  Tire  Tool, 


Maj  30»  X906. 


T^E    HORSELESS   AGE. 


835 


The  Uneedtne  Tire  Tool  Set. 

The  Uneedme  Tool  Company,  of  Colum- 
as,  Ohio,  have  devised  and  placed  on  the 
larket  a  set  of  four  tire  tools  for  use  with 
rdinary  clincher  tires.  The  accompanying 
liotograph  shows  them  in  use.  The  par- 
cular  feature  of  these  tools  is  an  arrange- 
lent  of  hooks  whereby,  after  a  purchase 
as  been  obtained  on  the  tire,  the  tool  can 
e  held  firmly  in  position  by  placing  the 
ook  around  one  of  the  spokes,  leaving  the 
ands  free  to  operate  the  other  tools,  while 
le  advantage  gained  in  the  position  of  the 
ire  is  not  lost.  One  of  these  tools  is  de- 
igned particularly  for  elevating  the  lugs 
/hen  starting  to  remove  a  tire,  which  is 
mportant  and  is  almost  impossible  to  do  by 
land.  With  a  set  of  these  tools  an  obsti- 
late  tire  may  be  quickly  removed  without 
njury  and  without  the  operator  wishing 
hat  he  had  several  pairs  of  hands. 


The  New   Lightning  Automobile 
Cleaner. 

The  Charles  Holmes  Machine  Company, 
of  Boston,  have  just  placed  on  the  market 
a  new  automobile  cleaner,  which  consists 
of  a  heavy  galvanized  iron  can,  which  holds 
about  4  gallons,  with  an  air  pump  per- 
manently attached  to  its  side  for  creating 
a  pressure  in  the  can,  by  means  of  which 
the  liquid  contents,  either  gasoline  or  soap 
solution,  is  forced  out  with  great  pressure 
in  the  form  of  a  fine  spray.  The  spraying 
nozzle  is  at  the  end  of  a  flexible  tube  and 
has  a  shut-off  so  that  its  force  and  quantity 
can  be  regulated.  The  cleaner  is  provided 
with  a  shoulder  strap  for  carrying.  On 
the  top  is  a  sort  of  safety  valve  to  prevent 
pumping  up  too  great  a  pressure.  One  mix- 
ture recommended  is  one  gallon  of  gasoline 
and  one  pint  of  kerosene.  By  spraying  this 
on  the  engine  it  is  claimed  that  it  will  in- 
stantly remove  grease  that  has  been  baked 
on.  and  that  very  dirty  parts  can  be  cleaned 
m  this  way  much  quicker  than  by  hand 
3nd  without  the  inconvenience  of  getting 
into  contact  with  it  The  device  is  also 
used  for  cleaning  the  bodies  by  spraying  a 
mixture  of  light  soapsuds.  A  few  strokes 
of  the  pump  are  all  that  is  necessary  to  put 
the  apparatus  into  commission,  and  the 
makers  claim  that  it  will  hold  pressure  for 
several  days  and  be  ready  for  instant  use. 


The  Shaler  Electric  Vulcanizer. 

An  electric  vulcanizer,  herewith  illus- 
trated, is  manufactured  by  C.  A.  Shaler,  of 
VVaupun,  Wis.  It  is  designed  for  the  use 
of  private  owners  of  automobiles,  as  well 
as  for  garages  and  repairmen.  The  de- 
vice consists  of  an  electrically  heated  core 
enclosed  in  a  metal  casing,  one  face  of 
which  is  flat  for  mending  inner  tubes  and 
the  opposed  face  of  which  is  concaved  to 
fit  the  outer  casing  of  the  tire.  The  vul- 
canizer is  provided  with  a  wooden  handle, 
and  lugs  are  cast  on  each  side,  through 
which  bolts  with  thumb  nuts  may  be  passed 
^or  clamping  it  down  to  the  shelf  furnished 
with  the  device. 


Shaler  Electric  Vulcanizer, 

In  case  an  inner  tube  is  to  be  mended  it 
is  hung  over  the  shelf  and  the  vulcanizer  is 
clamped  on  to  it.  In  the  case  of  repairs 
to  outer  covers,  the  vulcanizer.  is  directly 
clamped  to  the  tire  on  the  automobile,  by  a 
bail  with  thumb  nuts,  which  goes  around 
the  rim  and  through  lugs  on  the  vulcanizer. 
With  the  vulcanizer  is  furnished  a  length 
of  about  20  feet  of  flexible  wire  with  a  plug 
connection,  which  can  be  inserted  into  any 
electric  lamp  socket. 

To  the  shelf  is  secured  a  rheostat  with 
twenty-five  contacts.  By  means  of  this 
rheostat  the  heat  produced  in  the  vulcanizer 
can  be  very  nicely  regulated,  and  the  same 
degree  of  heat,  it  is  claimed,  can  be  main- 
tained for  days.  The  degree  of  heat  can 
be  read  off  by  means  of  a  thermometer  at- 
tached to  the  device.  A  patch  6  inches 
long  can  be  vulcanized  on  in  one  setting 
of  the  vulcanizer. 


card  spaces  for  recording  his  times  of  de- 
parture from  and  return  to  garage. 

The  system,  as  generally  used,  consists 
in  arranging  the  clock  and  racks  upon  the 
wall  at  a  suitable  place  near  the  entrance, 
or  in  a  hanging  balcony  overlooking  the  en- 
trance, and  placing  an  attendant,  usually  a 
boy,  in  charge.*  The  lower  portion  of  the 
clock  contains  the  recording  and  stamping 
mechanism,  so  that  by  placing  a  card  in  a 
slot  and  pushing  down  on  the  lever  the 
time  is  stamped  on  the  card  under  the 
proper  heading  and  opposite  the  proper  day 
of  the  week.  The  proper  heading  is  ob- 
tained by  moving  a  lever  into  notches  indi- 
cating the  same.  The  day  of  the  week  is 
automatically  taken  care  of.  The  duty  of 
the  person  in  charge  is  to  note  the  out- 
going and  incoming  of  each  car,  and  at  such 
times  place  the  card  of  that  chauffeur  in  the 
machine  and  stamp  and  return  it  to  its 
rack.  In  this  way  a  complete  record  of  the 
incoming  and  outgoing  of  the  cars  is  kept, 
and  is  sent  at  the  end  of  each  week  to  the 
owner  of  that  vehicle.  In  case  a  machine  is 
used  very  frequently,  a  double  card,  or  even 
a  triple  card,  may  be  used.  The  kind  of 
card  suitable  is  soon  found  by  experience. 
By  this  system  the  owner  of  a  machine  is 
kept  accurately  informed  as  to  its  move- 
ments, as  the  driver  does  not  see  or  handle 
the  records. 

In  case  of  the  use  of  this  system  for 
employees  the  clock  is  usually  placed  near 
the  entrance,  and  each  employee,  upon  en- 
tering, inserts  his  card  into  the  machine 
and  stamps  it;  an  attendant  is  not  usually 
necessary  in  this  case. 

In  using  this  system  in  the  repair  shop 
the  method  is  very  similar.  Each  work- 
man has  a  card,  on  which  are  written  the 
job  number  and  his  own  number.  Upon 
starting  a  repair  job  the  card  is  in- 
serted and  stamped,  and  the  same  is 
done  upon  the  completion  of  the  work, 
which  gives  an  absolute  record  of  the 
time  consumed  and  is  used  as  a  basis 
for  figuring  the  charge  and  gives  an  ac- 
curate idea  of  the  speed  of  the  workman. 

These  clocks  are  sold  outright  by  the 
company,  who  install  the  same  and  have  a 
corps  of  competent  men,  one  of  whom  may 
be  had  at  any  time  for  looking  over  the 


The  International  Time  Recording 
Clock  System. 

A  time  recording  clock  which  is  used  quite 
extensively  in  garages  and  repair  shops  for 
checking  the  incoming  and  outgoing  of  the 
cars,    time    on    repair   jobs,    and    also    the 
coming  and  going  of  the  employees,  is  that 
made  by  the  International  Time  Recording 
Company,       of       Binghamton, 
N.  Y.,  with  New  York  offices 
in   the   Flatiron    Building.      In 
the  accompanying  cut  is  shown 
the  general  appearance  of  the 
clock,    with    racks    on    either 
side   to    hold    the    cards    upon 
which    the    records    are    kept. 
There  are  three  styles  of  these 
cards  used,  the  employee's,  the 
repair    man's    and    the    chauf- 
feur's.    The   repair   shop  card 
is  shown  herewith.     The  other 
cards     are     similar,     the     em- 
ployee's    card     having     spaces 
for   recording  the  times   when 

the  employee  enters  and  leaves  . 

the   shop,   and   the   chauffeur's  The  International  Time  Recording  Clock. 
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THE  COMPANY  JOB  TIME  CARD. 

Job  No Date 

Employee  No 

Operation 

Foreman's  O.  K # 


•d 

•rs 

1 

•6 

Day.; 

toppe 

0) 

1 

1 

Total, 

' 

(/} 

(/) 

Qtf 

(A 

Qtf 

« 

Sat 

Snn. 

Mon. 

Tues.                                                                      1 

Wed. 

THE   HORSELESS   AGE. 

hours ;  one  for  the  rate  per  hour  the  work- 
man is  paid,  and  the  last  two  columns  for 
the  total  amount  the  workman  has  been 
paid  for  his  work  on  that  car  during  the 
month. 

THE  CURTIN-WILLIAMS  AUTOMOBILE   CO. 

Job  No Makeof  Car 

Date Style  of  Car 


Thurs. 


Fri. 


Total  Hours. 

Rate 

Amount 


Repair  Shop  Card. 


clock  if  it  should  be  necessary.  The 
record  cards  are  obtainable  from  the  com- 
pany, or  can  be  printed  by  the  user  if  de- 
sired. 


A  System  of  Oarage  Accounting. 

Roy  O.  Williams,  of  the  Curtin- Williams 
Company,  Columbus,  Ohio,  has  perfected 
a  system  of  accounting  whereby  he  knows 
the  exact  cost  of  storing  every  kind  of  auto- 
mobile which  comes  in  the  company's  gar- 
age. The  simplicity  of  the  system  is  one 
of  its  main  features,  only  two  blank  forms 
being  needed.  One  is  the  workman's  time 
card,  as  follows: 

THE  CURTIN-WILLIAMS  AUTO  CO. 
Time  Card. 


Workman's  Name 

Date 190. 


No.  Job. 


Work  Done. 


Hrs.       Min 


The  number  of  the  job  indicates  on  what 
car  the  work  was  done.  A  typewritten 
list,  framed,  is  conspicuously  posted  in  the 
workroom  so  the  workman  may  easily  get 
the  shop  number  of  the  car,  each  car  which 
is  stored  being  down  on  the  list  with  a 
number,  the  owner's  name  and  the  kind  of 
car. 

These  time  slips  are  transferred  to  an- 
other card,  containing  blanks  for  the  job 
number,  the  make  of  car,  the  style  of  car, 
and  the  month.  Below  this  are  horizontal 
blank  lines,  one  for  each  workman  in  the 
shop.  Thirty-four  parallel  lines  run  across 
these  lines  perpendicularly,  making  thirty- 
six  spaces — one  for  the  workman's  name; 
one  for  each  day  in  the  month,  in  which  is 
recorded  the  number  of  hours'  work  on  the 
car  that  day;   one  for  the  total  number  of 


Workman's' 
Name.     I 


Total I 

Material... 


,1 


28  29:30  31 

I 


Amount. 


The  four  lines  at  the  bottom,  for  ma- 
terial, are  also  used  for  such  items  as 
street  car  tickets  used  by  men  returning 
from  delivering  a  car,  or  for  going  after 
one.  The  cost  of  chamois,  sponges,  water 
rent,  light,  taxes — general  shopping  charges 
— is  proportioned  among  the  cars  and  in- 
cluded with  material  charge. 

The  garage  man  is  thus  enabled  to  tell 
whether  or  not  he  is  making  money  stor- 
ing any  particular  car.  The  man  who  lives 
two  or  three  miles  away  and  wants  his 
auto  delivered  two  or  three  times  a  day, 
or  the  man  who  has  a  faculty  of  finding 
all  the  mud  holes  in  town,  necessitating  the 
frequent  washing  of  his  machine,  soon  has 
a  good  charge  account  on  the  job  number 
card,  and  the  owner  of  the  garage  can  then 
either  get  rid  of  the  car  or  raise  the  price. 

The  Cur  tin- Williams  Company  also  have 
devised  a  plan  for  saving  disputes  about 
the  quantity  of  gasoline  used.  Gasoline 
bills  are  rendered  monthly.  Formerly 
owners  of  cars  complained  that  they  did 
not  get  the  gasoline  with  which  they  were 
charged.  Usually  it  was  a  case  of  change 
the  bill  to  suit  the  customer  or  lose  him. 
Now  when  gasoline  is  put  in  a  car  a  double 
tag  is  filled  out,  giving  the  date,  owner's 
name,  number  of  car  and  amount  of  oil. 
One-half  of  this  double  tag  is  retained  by 
the  firm;  the  other  half  is  tied  on  the  steer- 
ing gear.  Now  there  are  no  disputes  at 
the  end  of  the  month;  if  there  is  complaint 
it  must  be  made  when  the  tag  is  tied  to  the 
steering  gear. 

Columbus  storage  charges  do  not  include 
gasoline,  electric  current  and  oil ;  but  they 
do  include  washing  and  polishing,  and  go- 
ing after  and  delivering  cars,  but  if  no  de- 
livery is  desired  a  reduction  of  $2  per 
month  is  made.  A  uniform  rate  schedule 
has  been  established  by  the  Columbus  Auto 
Dealers'  Association  as  follows : 

Monthly  storage  rate  (including  de- 
livery)— Runabouts,  $14;  medium  touring 
cars,  $16;  large  touring  cars,  $20;  electric 
runabouts,  $15;  electric  four  passenger 
cars,  $16. 
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Dead  storage  rates — Runabouts,  $5; 
medium  touring  cars,  $6;  large  touring 
cars,  $8. 

Transient  storage,  day  or  night,  $1. 

Livery  rates,  with  driver,  per  day,  from 
7  a.  m.  to  6  p.  m.,  $20;  per  hour,  first  hour, 
$5 ;  per  hour  after  first  hour,  $3. 

General  repairs  per  hour,  50  cents. 
nights  and  Sundays,  75  cents;  machine 
work,  60  cents;  nights  and  Sundays,  $i; 
washing  and  polishing  transient  cars,  50 
cents  per  hour. 


A  System  of  Checking  Qamge 
Materials. 

At  the  Auto  Arcade,  Forty-ninth  street 
and  Broadway,  New  York,  a  system  ot 
checking  materials  obtained  from  the  gar- 
age, which  has  proved  very  e£Bcient,  is 
used.  In  this  establishment  there  are  fire 
departments,  such  as  repair,  storage,  rent- 
ing, wood  and  body  working  and  a  store. 
It  was  found  by  the  management  that  three 
of  these  departments  were  not  making  the 
money  which  there  should  be  in  them,  and 
the  checking  system  was  instituted,  and 
after  its  use  for  a  short  time  a  decided  im- 
provement was  shown.  This  system  con- 
sists of  a  series  of  requisition  blanks  upon 
which  must  be  signed  the  name  of  the  per- 
son desiring  goods,  and  also  the  materials 
desired,  and  another  set  upon  which  he 
signs  again  when  the  goods  are  received. 
so  that  nothing  whatever  leaves  the  garage 
without  a  written  and  signed  request,  and 
nothing  is  delivered  without  a  receipt 
This  rule  applies  not  only  to  oil,  gasoline 
and  parts,  but  also  to  the  time  for  labor. 
It  is  also  enforced  with  respect  to  the 
different  departments  when  obtaining  ma- 
terials from  each  other;  for  example,  if  the 
wood  department  requires  gasoline  from  the 
garage  they  have  to  sign  a  requisition  slip 
the  same  as  an  outside  party.  Upon  the 
delivery  of  goods  it  is  acknowledged  by 
signing  the  proper  slip.  If  a  customer  bor- 
rows a  jack,  for  example,  he  signs  the 
necessary  requisition  slip,  which  in  due 
time  is  passed  into  the  office,  and  if  at  the 
end  of  the  month  he  does  not  return  the 
jack,  it  is  charged  on  his  bilL  Howevcn  if 
he  does  return  it,  the  first  requisition  slip 
is  given  to  him  from  the  office  as  evidence 
of  that  return.  These  slips  arc  numbered 
consecutively  and  filed  in  the  office,  and  if 
one  is  lost  no  charge  is  made  to  the  person, 
unless  they  offer  themselves  to  pay  it  In 
case  of  suit  for  a  bill,  all  that  is  necessary 
is  to  show  these  two  slips,  both  signed  by 
the  party  concerned,  one  showing  that  he 
requested  the  material  and  the  other  that 
he  received  the  same,  and  judgment  is  given 
at  once.  Two  cases  of  this  kind  have  arisen 
since  the  system  has  been  employed. 


A  Cheap  Cylinder  OiL 

A  cheap  oil,  known  as  the  Franklin 
Heavy  Oil,  which  is  produced  in  Franklin. 
Pa.,  is  recommended  as  being  a  very  good 
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gas  engine  cylinder  oil,  and  as  its  price  is 
much  less  than  ordinary  cylinder  oil  it 
ought  to  be  of  interest  to  garages  and  own- 
ers. This  oil  has  not  been  placed  on  the 
market  as  yet  as  a  cylinder  oil,  but  we  are 
informed  that  some  preparation  for  refining 
it  for  this  use  is  in  progress.  In  the  con- 
dition in  which  it  is  now  to  be  had  it  costs 
but  $4  per  barrel,  or  about  10  cents  by  the 
single  gallon,  and  is  claimed  by  those  who 
have  used  it  to  work  perfectly. 


Another  Substitute  For  a  Pit. 

F.  E.  Avery,  owner  of  a  garage  at  1199 
Franklin  avenue,  Columbus,  Ohio,  has  de- 
vised a  platform  or  runway  which  does 
away  with   the  use  of  pits   and  their  at- 


driven  up  on  them;  when  the  car  gets  far 
enough  up  its  weight  pushes  down  the  for- 
ward end,  the  rear  end  flies  up,  the  hinged 
ends  fall  under  it  and  the  car  is  in  the 
air.  The  difference  in  length  of  2%  inches 
between  the  height  at  the  forward  end  and 
that  at  the  rear  end  makes  the  hinged  ends 
fly  far  enough  under  to  stand  securely. 
Cleats  should  be  nailed  on  the  floor  at  the 
proper  position,  against  which  the  hinged 
supports  can  be  kicked  far  enough  inward 
to  insure  that  they  will  not  fly  out  and  al- 
low the  car  to  run  down  backwards. 

The  horses  should  be  fastened  in  posi- 
tion with  heavy  bolts. 

The  heaviest  cars  in  Columbus  have  been 
handled  on  this  runway,  but  with  the  very 


Philadelphia      Automobile      Turn- 
table. 

The  accompanying  illustration  shows  a 
plan  view,  partly  in  section,  and  a  vertical 
section  of  an  automobile  turntable  recently 
brought  out  by  the  Philadelphia  Turntable 
Company,  Real  Estate  Trust  Building, 
Philadelphia,  Pa.  The  table  has  a  frame- 
work of  sectional  steel,  and  is  supported  by 
a  roller  thrust  bearing  at  the  centre  and  a 
number  of  casters  run  on  an  I  beam  circu- 
lar track  near  its  outer  edge.  The  table 
is  provided  with  a  lock  for  holding  it  in 
position  when  not  in  use.  The  construc- 
tion appears  to  be  very  substantial. 
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Avery's  Automobile  Repair   Platform. 


tendant  dangers  and  inconveniences.  It  is 
cheap  and  simple,  and  can  be  made  by  the 
workmen  in  any  shop.  The  materials  used 
for  one  side  were  as  follows :  One  2  inch 
plank  12  inches  wide,  15  feet  long;  ditto  2 
feet  31^4  inches  in  length;  ditto  3  feet  SV2 
inches  in  length;  ditto,  7  inches  in  length; 
and  enough  of  the  same  material  to  build 
a  horse  whose  top  will  stand  2  feet  3^ 
inches  from  the  floor;  two  i  inch  planks, 
each  12  feet  long;  heavy  iron  hinges,  and 
a  I  inch  plank  about  6  inches  wide,  to  brace 
the  horse  on  either  side. 

First  build  the  horse.  On  one  end  of  a 
15  foot  plank  fasten  securely  the  piece  3 
^eet  sVz  inches  in  length,  making  it  an  up- 
right and  allowing  it  to  project  upward 
above  the  level  of  the  plank  i  foot,  thus 
forming  a  bumper  which  will  prevent  the 
car  from  running  off.  Six  feet  from  this 
end  nail  triangular  blocks,  one  to  fit  on 
either  side  of  the  top  of  the  horse,  allowing 
a  see-saw  motion  but  preventing  slipping. 
On  the  other  end  of  the  long  board  hinge 
the  piece  2  feet  354  inches  in  length.  Take 
the  12  foot  I  inch  boards  and  nail  on  sides 
of  15  foot  2  inch  board,  allowing  them  to 
project  I  inch  upward  to  prevent  the  car 
running  off  sidewise.  Fit  it  even  with  the 
end  away  from  the  hinge ;  it  may  be  made  a 
sort  of  boat  shape  to  give  it  a  neater  ap- 
pearance. Lay  the  board  over  the  horse 
and  one  side  is  complete.  Proceed  in  the 
same  manner  for  the  other  side. 

When  the  hinged  ends  of  the  two  plat- 
form boards  are  kicked  out  from  under 
the  platform  boards  fall  of  their  own 
weight,  making  an  incline.  The  2  inch 
planks  7  inches  long  are  fitted  under  the 
platform  board  near  the  hinge,  forming  a  ^.^^^^ 
support  when  they  are  inclined. 

With  the   platforms   inclined   the   car   is 


heaviest  it  is  inclined  to  be  a  little  wobbly, 
though  no  accident  has  ever  occurred. 
Two  and  a  half  inch  planks  would  be  heavy 
enough  for  any  car. 

The  distance  from  the  floor  to  the  top 
of  the  platform  board  at  the  centre,  2  feet 
5J^  inches,  is  enough  to  allow  a  workman 
to  sit  on  a  small  box  and  work  underneath 
a  car.  Workmen  all  say  they  prefer  the 
platform  to  a  pit. 


Philadelphia   Automobile  Turntable. 


The  Coates  Clipper  Portable  Buff- 
ing and  Drilling  Tool. 

The  Coates  Clipper  Manufacturing  Com- 
pany, of  Worcester,  Mass.,  manufacturers 
of  flexible  shafting,  are  placing  on  the  mar- 
ket this  year  motor  driven  flexible  shaft 
specialties  for  garage  work.  Their  flexible 
shaft  is  built  on  the  unit  link  ball  bearing 
system,  in  sizes  ranging  from  one- tenth 
horse  power  transmission  suitable  for 
speedometers,  up  to  shafts  capable  of  trans- 
mitting 150  horse  power.  The  accompany- 
ing cut  shows  the  style  of  shafting  and  the 
parts  of  the  links.  The  units  of  this  shaft 
are  made  of  high  carbon  steel  and  the  driv- 
ing pins  of  nickel  steel.  The  universal 
mechanism  is  housed  by  a  ball  canopy  and 
will  admit  of  high  rates  of  speed.  The 
combination  motor  and  flexible  shaft  burn- 
ishing and  drilling  outfit  is  particularly 
adapted  for  garage  work.  It  consists  of  a 
small  high  speed  motor  which  can,  if  de- 
sired, be  placed  on  casters  so  that  it  can 
be  moved  from  one  part 
of  the  garage  to  an- 
other, and  a  flexible 
shaft  with  a  cloth  buf- 
fing wheel  at  the  end. 
The  buff  spindle  can  be 
quickly  removed  and  a 
breast  drill  inserted, 
which  may  be  used  for 
drilling  small  or  large 
holes.  This  drill  is  very 
light,  and  has  a  speed 
reduction  of  6^/2  to  i ; 
and  it  is  claimed  that  a 
hole  can  be  drilled  with 
this  outfit  while  prepara- 
tions are  being  made  to 
do  it  by  the  old  style 
hand  breast  drill.  A 
device  is  also  furnished 
in  the  nature  of  a  de- 
tachable clutch,  by 
means  of  which  the  buff 
or  drill  may  be  instantly 
stopped  without  stop- 
ping the  motor.  By  re- 
moving the  cloth  buflF 
and  putting  on  an  emery 
wheel  and  clamping  the 
spindle  in  the  tool  post 
of  a  lathe,  the  device 
may  be  used  for  grinding. 
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Insuring  Garages. 

Insurance  presents  one  of  the  most  diffi- 
cult problems  connected  with  a  garage. 
Some  companies  will  not  insure  them  at  all, 
and  all  agree  in  treating  them  as  extremely 
hazardous  risks,  even  under  the  most  favor- 
able conditions.  Two  things  tend  to  make 
garages  undesirable  risks,  first  and  most 
important  of  which  is  the  gasoline,  on  ac- 
count of  its  volatile  and  explosive  proper- 
ties. This  hazard  is  imavoidable,  as  gaso- 
line will  probably  remain  the  principal  fuel 
for  motor  vehicles  for  some  time  to  come. 
The  second  cause  is  avoidable,  namely,  the 
lax  methods  of  handling  gasoline  in  most 
garages,  which,  the  insurance  people  feel, 
amount  to  criminal  carelessness. 

Running  a  properly  equipped  garage  is 
not  nearly  so  dangerous  as  running  a  plan- 
ing mill,  according  to  the  insurance  ex- 
perts. The  danger  of  fire  from  shavings 
is  away  above  that  from  gasoline,  but  em- 
ployees in  wood-working  establishments 
through  long  experience  have  come  to  real- 
ize the  danger  from  fire,  and  how  to  deal 
with  it  On  the  other  hand,  gasoline  is 
something  relatively  new  to  most  employ- 
ees, and  some  instruction  regarding  the 
proper  method  of  handling  is  required. 
Garage  fires  are  of  uncommonly  frequent 
occurrence,  because  employees  are,  as  a 
rule,  so  ignorant  of  the  qualities  and  action 
of  gasoline  and  so  careless  of  consequences. 
Doubtless  as  time  goes  on  this  carelessness 
will  be  gradually  corrected,  but  this  procesis 
of  education  probably  means  considerable 
loss  of  life  and  property. 

Insurance  men  also  complain  that  pro- 
prietors of  the  garages  also  often  display 
a  lamentable  degree  of  ignorance  in  respect 
to  the  handling  of  gasoline.  They  do  not 
seem  to  realize  the  necessity  of  having  every 
up-to-date  appliance- which  will  make  stor- 
age and  handling  safer. 

Owners  of  garages  have  to  pay  from  $15 
to  $30  for  every  $1,000  of  fire  insurance  on 
their  property.  The  minimum  or  basic  rate 
in  making  up  the  premium  is  $7.50  per 
$1,000  on  the  contents  of  the  garage  and 
$3.80  (60  per  cent  of  the  contents  rate)  on 
the  building  itself.  As  a  matter  of  fact  few 
if  any  ever  get  this  rate.  The  principal 
addition  is  $5  per  $1,000  on  the  contents  and 
$3  per  $1,000  on  the  building,  because  gaso- 
line is  not  stored  in  accordance  with  the 
rules  laid  down  by  the  board  of  insurance 
underwriters.  In  New  York  city  these 
rules  are  practically  the  same  as  those 
formulated  by  the  explosives  commission 
of  the  fire  department,  an  infraction  of 
which  is  a  misdemeanor.  The  insurance 
men  say,  however,  that  the  gasoline  storage 
facilities  are  hardly  ever  approved  by  the 
inspectors  of  the  board  of  underwriters. 
There  seems  to  be  a  great  discrepancy 
somewhere.  If  the  rules  of  the  fire  depart- 
ment are  lived  up  to  the  underwriters 
should  approve  of  them.  If  they  are  not 
lived  up  to  the  owners  are  liable  to  arrest 
Stories  of  graft  are  constantly  in  one's  ears. 
Garage  keepers  often  prefer  to  simplify 
matters   by   "fixing"   inspectors   with    fees, 


rather  than  live  up  to  the  rules.  Many  gar- 
age keepers  claim  that  the  inspectors  look 
for  these  fees,  and  that  gifts  of  money 
make  dealing  with  them  easy. 

The  next  addition  to  the  insurance  rate 
is  made  if  wood  is  used  in  the  construction 
of  a  building,  or  where  there  is  an  L  or 
lean-to.  This  addition  amoimts  to  from  50 
cents  to  $2.50  per  $1,000  on  both  building 
and  contents.  Five  thousand  square  feet 
area  is  allowed,  in  excess  of  which  $1  per 
$1,000  is  charged  for  every  1,000  square 
feet,  with  10  per  cent  off  for  each  division 
wall.  Skylights  cost  50  cents  apiece  per 
$1,000  on  the  contents  and  30  cents  per 
$1,000  on  the  building;  floor  opening,  $1 
on  the  contents,  60  cents  on  the  building. 
A  repair  shop  adds  to  the  rate  because  the 
number  of  employees  in  a  building  is  re- 
garded by  the  insurance  companies  as  in- 
creasing the  risk.  Where  less  than  twenty- 
five  men  are  employed  in  a  repair  shop  $1 
per  $1,000  is  added  on  the  contents,  and  60 
cents  on  the  building.  Where  twenty-five 
men  or  more  are  employed  $1.50  per  $1,000 
i.^  added  on  the  contents. 

A  gasoline  torch  is  regarded  as  one  of 
the  greatest  dangers  in  a  garage,  for  which 
$2.50  per  $1,000  is  added  on  the  contents 
and  $1.50  per  $1,000  on  the  building.  For 
an  alcohol  or  kerosene  torch,  only  $1  on 
the  contents  and  60  cents  on  the  building  is 
added.  One  dollar  per  $1,000  is  added  for 
the  absence  of  fire  pails,  which  charge,  of 
course,  is  removed  if  they  are  installed. 
Approved  communications  with  other 
buildings  are  charged  for  at  the  rate  of 
50  cents  per  $1,000  on  the  contents  and  30 
cents  on  the.  building.  Unapproved  com- 
munications cost  $1  per  $1,000  on  the  con- 
tents and  60  cents  on  the  building. 

Filling  car  tanks  from  ordinary  gasoline 
cans  is  charged  for  at  the  rate  of  $1.30  on 
the  contents  and  80  cents  on  the  building. 
If  safety  cans  are  used  this  charge  is  re- 
duced to  so  cents  on  the  contents  and  30 
cents  on  the  building.  Naturally  this  is 
one  of  the  most  important  matters,  but  the 
insurance  people  find  that  most  garage 
keepers  will  use  almost  any  kind  of  an 
open  can  after  complying  with  all  the 
regulations  regarding  storage  tanks,  which 
often  involve  large  expenditures.  It  is  a 
travesty  on  safety  regulations  to  see  em- 
ployees carrying  gasoline  about  a  garage  in 
open  cans,  when  owners  have  gone  to  great 
expense  to  install  other  safety  appliances. 
It  is  one  of  of  the  anomalies  of  the  present 
state  of  the  business. 

The  charges  for  "exposure"  refer  to  the 
danger  from  neighboring  buildings,  and 
usually  do  not  amount  to  much  in  the  case 
of  garages,  which  are  such  hazardous  risks 
themselves  that  they  are  ordinarily  the 
causes  of  exposure  charges  in  the  case  of 
other  buildings,  rather  than  subject  to  the 
same  themselves.  If  located  near  wbod- 
working  places  or  flouring  mills,  however, 
this  becomes  an  important  charge,  and  is 
regulated  entirely  by  the  character  of  the 
work  carried  on  in  the  other  building. 
For  instance,  the  difference  in  the  risk  be- 


tween a  flouring  mill  and  a  garage,  as 
looked  at  by  the  insurance  companies,  m^y 
be  seen  by  comparing  the  basic  rate  of  $4 
per  $1,000  on  the  flouring  mill  and  75  cents 
on  the  garage. 

The  rate  on  a  garage  building  is  increased 
SO  cents  per  $1,000  if  there  arc  two  tenants 
in  the  building,  and  $1  per  $i/xx>  if  there 
are  three. 

The  "condition"  of  the  garage  refers  to 
its  cleanliness.  If  old  boxes,  oil  rags,  etc., 
are  laying  around,  $1  to  $2.so  per  $1^000  is 
added.  Unsafe  hazards,  like  a  gas  bracket 
that  is  liable  to  be  turned  around  against  a 
wooden  partition,  a  tank  too  near  the  boiler, 
or  a  brazing  pot  on  wooden  instead  of  iroc 
legs,  would  also  come  under  this  beading, 
and  would  be  charged  for  accordingly. 

The  number  of  automobiles  kept  in  a 
garage  makes  an  essential  difference  in  in- 
surance rates.  There  is  no  additional 
charge  for  four  automobiles;  where  from 
five  to  ten  are  kept  in  the  building  an  addi- 
tional charge  of  $1  per  $1,000  is  made; 
where  from  11  to  20  are  kept,  $3  per  $1,000; 
21  to  50  is  $3  per  $1,000;  Si  to  100,  $5  p€r 
$1,000;  loi  to  17s,  $7.S0  per  $1,000;  176  ii 
300,  $100  per  $1,000.  A  "dead"  machine, 
with  a  warranty  that  no  gasoline  will  be 
put  in  it  while  in  the  garage,  is  treated  the 
same  as  a  carriage. 

In  country  places,  where  it  is  possible 
to  store  the  gasoline  out  of  doors,  or  in 
an  entirely  separate  building  at  some  dis- 
tance from  the  garage,  the  question  of  in- 
surance is  not  so  important;  but  in  cities, 
where  land  is  valuable  and  it  is  necessary 
to  economize  in  every  way  on  space,  these 
matters  become  of  the  highest  importance. 
In  New  York  city  the  rules  adopted  by  the 
municipal  explosives  commission  last  De- 
cember say  that  a  storage  tank  shall  not  be 
placed  under  a  sidewalk,  or  in  the  sidewalk 
area,  unless  it  can  be  shown  to  the  fire 
commissioner  that  it  is  impracticable  to  in- 
stall it  elsewhere.  Neidier  can  it  be  placed 
inside  any  building  that  is  more  than  one 
stoty  high,  or  that  has  a  cellar  or  base- 
ment It  must  not  have  a  capacity  for 
storage  of  over  27s  gallons.  It  must  be 
made  of  iron  or  steel  three-eighths  of  an 
inch  in  thickness;  be  coated  on  the  out- 
side with  tar  or  other  rust  resisting  ma- 
terial; have  all  joints  tightly  caulked;  be 
tested  by  hydrostatic  pressure,  100  pounds 
to  the  square  inch ;  have  all  pipe  connections 
at  the  top,  and  be  buried  at  least  2  feet  im- 
derground.  Tanks  that  are  to  be  filled  by 
pipe  from  the  street  must  be  buried  at 
least  2  feet  lower  than  the  grade  of  the 
street;  and  tanks  that  are  within  10  feet  of 
any  building  shall,  if  practicable,  be  buried 
2  feet  lower  than  the  level  of  the  lowest 
cellar  floor  in  any  such  building.  Tanks 
must  be  imbedded  in  12  inches  of  Portland 
cement  concrete,  well  tamped  in  place  and 
should  there  be  more  than  one  tank,  it  must 
be  separated  by  at  least  12  inches  of  such 
concrete. 

It  is  also  provided  that  no  pump  or  punq> 
house  shall  be  placed  in  a  building  more 
than  one  story  high  having  a  cellar  or  base- 
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ment,  or  in  the  cellar  or  basement  of  any 
building,  nor  in  an  area  between  a  building 
and  a  sidewalk,  or  under  a  sidewalk,  nor 
within  the  stoop  line. 

All  fire  and  lights  on  an  automobile,  or 
under  the  boiler  of  an  automobile,  shall  be 
extinguished  before  bringing  it  into  a  gar- 
age«  and  shall  not  be  lit  while  it  is  in  the 
garage.  This  rule  is  probably  not  observed 
very  often,  nevertheless  it  is  a  misde- 
meanor to  break  it  in  the  city  of  New  York. 

No  stove,  forge,  boiler,  or  other  furnace, 
flame,  fire  or  fire  heat,  no  electric  dynamo, 
motor,  hoist  or  other  exterior  sparking 
electric  appliance,  and  no  artificial  light 
(except  the  incandescent  electric  light)  are 
allowed  in  a  garage  below  the  topmost 
floor  that  is  not  provided  with  an  entrance 
on  the  outside  of  the  building  and  separated 
from  the  garage  by  unpierced  approved 
fire  walls  and  floors. 

It  can  thus  be  seen  that  there  is  no  lack 
of  law.  The  application  of  these  rules  is 
complained  of  by  garage  keepers  as  work- 
ing unnecessary  hardship  in  many  cases, 
but  when  it  comes  to  the  matter  of  insur- 
ance every  failure  to  provide  the  greatest 
possible  protection  has  to  be  paid  for,  and 
the  vmder writers  make  a  pretty  thorough 
effort  to  ascertain  the  exact  conditions 
existing  in  every  garage. 


Concrete  Construction  for  Oarages. 

By  Architect. 

The  use  of  cement  in  all  kinds  of  con- 
struction in  this  country  has  increased  in  a 
marked  degree  during  the  last  five  years. 
This  has  been  due  partly  to  the  great  in- 
crease in  the  prices  of  all  kinds  of  building 
material,  and  also  to  the  fact,  long  known 
abroad,  that  cement  in  the  form  of  con- 
crete, reinforced  by  metal,  is  one  of  the 
strongest  and  best  materials  that  can  be 
used. 

For  many  years  bridges,  arches,  abut- 
ments, dams  and  all  forms  of  heavy  founda- 
tion and  construction  work  have  found  in 
cement  their  greatest  friend,  for  it  is  cheap, 
strong  and  enduring.  As  it  has  become 
more  known  its  uses  have  increased  so  that 
it  is  now  employed  in  almost  all  forms  of 
construction. 

For  garage  construction,  of  course,  it  was 
at  once  seen  t^at,  provided  large  spans  in 
large  sections  were  not  necessary,  the  fire- 
proof character  of  the  material  made  it  in- 
valuable. To  secure  a  building  which  is 
practically  a  monolith  and  unassailable  by 
fire  was  recognized  as  the  ne  plus  ultra  of 
garage  construction.  To  this  end  rein- 
forced concrete  is  most  valuable. 

The  method  of  reinforcement  is  by  means 
of  small  iron  rods  or  bars  built  into  the 
concrete,  becoming  an  integral  part  of  it,  and 
allowing  some  degree  of  elasticity.  Either 
round,  square,  corrugated  or  twisted  iron 
bars  are  used,  and  advocates  of  each  are 
found.  The  walls  of  garages  may  be  built 
entirely  of  concrete,  which  ought  to  be  4 
inches  thicker  than  common  brick  walls  and 
infinitely  better.  Providing  the  spans  do 
not  exceed  50  feet,  girders  are  formed  by 


boxing  the  form  and  sides  of  the  girder 
and  introducing  a  few  one-half  to  three- 
quarter  inch  iron  rods  in  the  form  of  a 
truss.  The  concrete  is  then  tamped  into  the 
form  box,  and  the  result  is  a  girder  of 
tremendous  strength.  Smaller  boxes,  at 
right  angles  to  the  girders,  are  built  like  a 
beam,  in  which  are  also  strung  a  few  iron 
rods  tied  over  the  grirders.  The  concrete  is 
again  tamped  into  the  form,  and  the  result 
is  a  beam. 

Given,  therefore,  these  girders,  say  15  feet 
apart,  and  the  lighter  beams,  say  6  feet 
apart,  and  a  skeleton  is  formed  ready  for  its 
floor.  Here  in  the  floor  again  comes  the 
use  of  the  reinforced  concrete.  These  floors 
are  no  more  or  less  than  a  mesh  of  wire 
over  which  3  or  4  inches  of  concrete  is 
embedded  on  top  of  a  rough  plank-formed 
centering.  When  hard  the  same  thing  is 
repeated  for  all  the  sections,  and  the  result 
is  a  floor  which  will  withstand  tons  of 
pressure. 

Here,  then,  is  a  monolithic  building  in 
which  barrels  of  gasoline  could  be  poured 
and  burned  without  appreciable  effect  Such 
a  construction  is  to  be  seen  in  the  new 
Graham  &  Goodman  garage  on  West  Nine- 
ty-third street,  New  York,  which  is  one  of 
the  best  examples  in  the  city. 

Under  certain  conditions,  however,  in 
places  where  spaces  are  large  and  columns 
few,  concrete  girders,  to  be  of  sufficient 
strength,  would  approximate  to  sizes  of  4 
feet  and  more  in  depth  by  2  feet  in  width, 
with  columns  nearly  the  same  diameter, 
which  would  be  clumsy.  In  such  cases  con- 
crete walls  and  floors  may  still  be  used,  and 
the  larger  girders  and  columns  be  of  steel 
of  very  much  smaller  sizes,  while  the  floors 
remain  the  same  in  every  respect,  making  a 
much  lighter  and  neater  appearance.  Such 
an  example  may  be  seen  in  the  new  Winton 
garage  on  Seventieth  street  and  Broadway, 
New  York. 

The  cost  of  construction  is  an  item  of 
no  small  importance.  With  brick  from  $10 
to  $12  per  1,000,  and  mason's  labor  at  $6  per 
day,  with  all  the  nonsensical  restrictions  of 
the  labor  unions  as  to  time  and  amounts  of 
work  done  per  day,  it  must  necessarily  fol- 
low that  cement  at  $1.50  per  barrel  and 
the  cheaper  class  of  labor  which  can  be  em- 
ployed will  all  tend  to  make  it  a  popular 
construction. 


Automobile  and  Hand  Cleaners. 

Keeping  an  automobile  clean  is  a  matter 
of  the  first  importance  to  every  garage 
keeper  as  well  as  to  owners  and  chauffeurs. 
On  account  of  the  high  speed  at  which  mo- 
tor cars  travel  over  muddy  or  dusty  roads 
they  probably  accumulate  more  dirt  than 
any  other  vehicles  in  existence,  in  addition 
to  which  the  quantities  of  grease,  oil  and 
graphite  constantly  used  about  the  ma- 
chinery keep  the  hands  of  the  chauffeur  or 
machinest  begrimed.  Quick  and  efficient 
cleaning  is  very  desirable,  and  a  number 
of  preparations  have  been  placed  on  the 
market  by  manufacturers  for  dealing  with 
these  problems  of  dirt  and  grease. 


Boyer's  hand  paste,  manufactured  by 
Boyer  Brothers,  320  Broadway,  New  York, 
is  a  hand  cleaner  especially  prepared  for 
the  use  of  motor  car  drivers  and  machin- 
ists. It  is  claimed  for  it  that  it  will  re- 
move grease,  rust,  graphite,  oil  or  stains  of 
any  kind,  and  will  not  injure  the  skin.  No 
water  is  required,  it  only  being  necessary 
to  wipe  the  hands  with  a  cloth  or  hand- 
kerchief and  all  dirt  will  be  removed. 

Cleanola,  manufactured  by  the  Cleanola 
Company,  Allegheny,  Pa.,  is  used  extensive- 
ly for  cleaning  automobiles,  and  is  claimed 
to  preserve  the  varnish  as  well  as  remove 
mud  stains.  It  is  also  excellent  for  polish- 
ing brass  surfaces. 

Albright,  manufactured  by  Owen  C. 
Hassler  Company,  Chicago,  IlL,  is  a  grease 
remover  and  metal  polisher.  It  contains 
no  acid,  lye  or  grit,  and  is  said  not  to  injure 
the  hands  or  any  kind  of  paint  or  varnish 
finish. 

Fisk*s  Auto-car  Soap  is  made  by  the  Fisk 
Manufacturing  Company,  Springfield,  Mass., 
and  is  recommended  as  an  excellent  mud 
and  grease  cleaner  for  automobiles.  It  is 
made  of  vegetable  oil  and  will  restore  the 
original  lustre  of  varnished  surfaces. 

The  Milwaukee  Rubber  Works  Company, 
Cudahy,  Wis.,  are  about  to  put  on  the 
market  a  new  cleaning  fluid,  to  be  called 
Lavoline. 

The  Orient  Manufacturing  Company, 
East  Weymouth,  Mass.,  make  a  liquid  de- 
odorizer and  disinfectant  which  is  claimed 
to  prevent  dust  from  rising,  to  exterminate 
germs  and  insects  and  to  serve  as  a  polish- 
ing liquid  for  varnished  surfaces.  It  is 
also  recommended  for  cleaning  automobiles, 
as  it  removes  grease  and  polishes  metal 
work. 

Mobo  is  recommended  as  a  cleanser  that 
removes  oil  and  dirt  without  impairing  the 
varnish  or  paint  of  a  car.  It  is  made  by 
John  T.  Stanley,  Thirtieth  street  and  North 
River,  New  York.  It  contains  no  alkali, 
and  is  said  to  impart  new  gloss  to  the 
finished  surface. 

Tak-a-nap,  manufactured  by  the  Thayer- 
Hovey  Soap  Company,  Darby,  Pa.,  is  a 
soft  soap  combining  the  cleansmg  quali- 
ties of  naphtha  with  vegetable  oils.  This 
also  is  said  not  to  injure  varnish  or  paint, 
and  is  excellent  for  removing  grease  from 
the  hands.  It  is  applied  by  means  of  a 
spray  pump. 

The  Utility  Company,  332  Broadway, 
New  York,  manufacture  Gre-Solvent  for 
removing  grease,  oils  and  graphite  from  the 
hands.  It  is  claimed  for  this  preparation 
that  it  will  not  injure  the  skin.  They  also 
manufacture  the  Utility  metal  polish  for 
automobile  bodies. 

The  Klenzene  Manufacturing  Company, 
1710  Market  street,  Philadelphia,  make  the 
Klenzene  auto  cleaner,  which  is  said  to 
preserve  the  finish  of  the  automobile.  It  is 
claimed  for  it  that  it  will  not  scratch,  but 
covers  up  old  scratches  and  adds  new  life 
and  lustre  to  the  finish. 

The  Puritan  Oil  Soap  Company,  500  Ex- 
change street,  Rochester,  N.  Y.,  are  about 


840 


THE  HO&SELESS  AGE. 


Vol-  17,  3J<x  2Z. 


to  put  on  the  market  an  oil  soap  for  auto- 
mobiles. 

Other  firms  that  manufacture  special 
soaps  and  cleaners  for  garage  keepers  are 
the  Rome  Soap  Manufacturing  Company, 
Rome,  N.  Y.;  Ford  &  Dennen,  i6  Thayer 
street,  Boston,  Mass.  (Star  Auto-car  Soap), 
and  Cline  &  Bockstang,  Detroit,  Mich. 

The  American  Perfumer  Company, 
Springfield,  Mass.,  have  placed  on  the  mar- 
ket a  new  automobile  soap  called  Instanto. 
It  comes  in  paste  form,  and  is  said  to  be 
excellent  for  varnished  wood  or  metal  sur- 
faces, as  well  as  for  removing  grease  and 
stains  from  one's  hands. 


Portable  Garages. 

Portable  garages  are  used  by  owners  of 
automobiles  who  may  live  on  rented  prop- 
erty, or  who,  for  some  other  reason,  may 
not  care  to  put  in  permanent  improvements. 
They  are  especially  convenient  for  summer 
residences,  where  only  a  few  months*  use 
in  the  year  is  required.  Many  owners 
also  do  not  care  to  keep  their  motor  cars 
in  bams  with  their  horses  and  carriages, 
and  make  use  of  the-ready-to-use  house  in- 
stead of  building  a  more  elaborate  struc- 
ture. Manufacturers  have  devoted  consid- 
erable attention  to  evolving  the  most  prac- 
ticable type  of  portable  garage,  and  it  is 
now  possible  to  purchase  from  a  number  of 
firms  those  that  are  fireproof,  strong  and 
durable,  as  well  as  quite  artistic  in  appear- 
ance. 

Charles  H.  Manley,  of  the  Premier  Man- 
ufacturing Works,  St.  Johns,  Mich.,  makes 
three  styles,  varying  in  size  from  lo  by  8 
feet  to  20  by  i6  ftfet  They  are  said  to  be 
so  constructed  that  they  can  be  taken  down 
easily  for  removal  at  any  time. 

The  Lloyd  Iron  Roofing  and  Paint  Com- 
pany, 99-101  West  Monroe  street,  Chicago, 
III,  make  portable  steel  garages;  also  those 
partly  of  wood  and  iron.  Sizes  vary  from 
9x10  to  12x18  feet. 

E.  F.  Hodgson,  Dover,  Mass.,  makes  the 
Wigfwarm  portable  garages,  with  either 
gable  or  hip  roofs  and  in  sizes  varying 
from  10x12  feet  to  12x20  feet  These  are 
said  to  be  complete  garages,  with  floors, 
windows,  hoods  or  blinds,  incline  bumper 
and  painting. 

The  Springfield  Moulding  Works,  Spring- 
field, Mass.,  manufacture  four  styles,  vary- 
ing in  size  from  8x10  feet  to  18x20  feet 

Mershon  &  Morley  Company,  Saginaw, 
Mich.,  manufacture  six  styles,  of  which  all 
the  side  walls  are  interchangeable,  and  the 
solid  sections  are  interchangeable  with  those 
containing  windows  and  doors.  The  lum- 
ber is  painted  on  both  sides.  Sizes  vary 
from  9^x9^  ^eet  to  12  feet  8  inches  by 
22  feet  2  inches. 

The  WyckoflF  Lumber  Manufacturing 
Company,  Ithaca,  N.  Y.,  are  just  plac- 
ing on  the  market  a  line  of  portable  gar- 
ages. 

A  New  Garage  at  Turin,  Italy. 

The  following  additional  notes  on  the 
new  Storero  Garage  in  Turin,  to  which  ref- 


erence is  made  in  the  first  portion  of  this 
issue,  are  sent  us  by  our  Italian  correspond- 
ent In  laying  down  the  design  for  this 
garage,  the  object  of  the  proprietor,  L. 
Storero,  was  to  secure  a  modem  establish- 
ment without  any  exaggerated  luxuries,  yet 
embodying  all  modern  conveniences  and 
facilities  known  in  the  garage  business.  A 
plan  of  the  garage  is  shown  herewith. 

The  storing  capacity  of  the  establishment 
is  equal  to  100  vehicles.  The  building  is 
composed  of  a  forward  portion  two  stories 
high,  constructed  of  brick  and  concrete, 
and  of  a  large  hall  of  brick  and  steel.  The 
site  of  the  garage  is  surrounded  by  a  high 
iron  fence,  which  was  made  necessary  by 
the  street  plan. 

The  forward  portion  of  the  building  con- 
tains on  the  lower  floor  the  offices  and  the 
storeroom  of  the  machine  shop,  the  latter 
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communicating  by  a  private  stairway  witli 
the  storeroom  in  the  basement;  also  a 
toilet  for  employees,  a  toilet  and  bath,  a 
waiting  room  and  a  telephone  booth;  a 
large  entrance  hall,  a  show  room,  and  a 
small  room  for  the  watchman.  In  the 
basement  there  is  the  low  pressure  boiler 
of  the  heating  system,  and  on  the  first  floor 
there  are  two  show  rooms  and  one  s^all 
bedroom.  v 

The  large  hall,  of  brick  and  steel  ccVi- 
struction,  contains  a  central  portion  wh'ch 
is  higher  than  the  rest,  with  a  tile  re  of 
supported  on  columns,  and  a  peripher*?! 
portion  with  a  flat  roof,  the  space  between 
the  two  roofs  being  closed  by  large  win- 
dows which  serve  for  the  illumination  of 


the  interior.  This  hall  contains  a  repair 
shop,  an  assembling  department  with  five 
pits  and  a  gasoline  storeroom.  In  tbe  ma- 
chine shop  there  is  a  line  shaft  driven  by  an 
electric  motor  and  from  which  arc  driven 
the  following  machine  tools:  Three  lathes, 
one  drill  press,  one  shaper,  one  vertical 
press,  one  saw  and  one  emery  whccL  An- 
other electric  motor  operates  a  blower,  a 
lathe  and  an  emery  wheel. 

For  the  inflation  of  tires  there  is  a  com- 
pressed air  reservoir  which  is  supplied 
by  a  motor-driven  pump  and  connects 
by  a  system  of  tubing  with  pressure  valves 
suitably  distributed  in  the  large  halL  In 
this  hall,  along  the  right-hand  wall«  there 
pre  a  large  number  of  lockers  intended  for 
movable  accessories  of  the  vehicles  in  stor- 
age. At  the  bottom  of  the  large  hall  there 
is  a  stone-paved  washing  stand,  with  hy- 
drants to  which  a  hose  may  be  attached 
The  washing  stand  may  be  completely  sepa- 
rated from  the  rest  of  the  room  by  means 
of  impervious  sheets. 


Acetylene  Welding. 

Sir  Charles  Forbes,  Bart,  in  a  re- 
cent lecture  on  acetylene  before  an  English 
engineering  society,  made  the  remark  the 
most  recent  development  in  the  application 
of  acetylene,  acetylene  welding,  gave  results 
which,  from  his  own  practical  experience, 
he  considered  nothing  short  of  marvelous 
The  process  is  carried  out  by  means  of  an 
acetylene  and  oxygen  blowpipe,  formerly 
under  high  pressure,  but  now  the  gas  cooid 
be  used  with  Fouche's  pipe  at  an  ordinary 
pressure  from  a  generator,  and  the  oxj-gcn 
in  the  ordinary  cylinders.  It  was  necessary 
to  keep  the  edge  of  the  bright  part  of  the 
flame  against  the  work,  then  the  flame  had 
a  reducing  and  not  an  oxidizing  effect  on 
the  metal.  He  explained  that  by  means  of 
this  process  welding  of  heaN-y  engines  could 
be  done  on  the  spot,  without  removing  them 
to  the  workshop,  as  no  shortening  of  the  two 
parts  to  be  welded  need  take  place,  metal 
being  melted  into  the  gaps. 


British   Special    Railway   Cars    for 
Shipping  Automobiles. 

The  Midland  Railway  Company  have  just 
sent  into  traffic  a  first  installment  of  a 
series  of  new  covered  trucks  for  the  cf>n- 
veyance  of  motor  cars  over  their  lin^ 
These  vans  have  been  specially  built  for  the 
purpose,  and  are  fitted  with  side  and  end 
doors,  the  latter  being  so  arranged  that  tbe 
largest  cars  can  be  conveniently  and  casilv 
loaded.  The  trucks  are  31  feet  in  length, 
and  are  as  high  as  they  can  be  built  within 
the  loading  gauges.  Sliding  bars  are  fitted 
along  the  insidcs  of  the  vans,  to  which 
motor  cars  or  road  vehicles  of  any  dcscnp- 
tion  can  be  secured.  Strong  leather  straps 
are  used  for  securing  the  wheels  and  other 
portions  of  the  cars  to  the  bars  in  question. 
The  vans  are  large  enough  to  hold  two 
motor  cars,  or  one  car  and  a  larig? 
■  brougham. 


ilts  of  the  Two  Gallon  Contest. 

r  Horseless  Age  : 

what  respects  was  the  car  which  won 
rize  in  the  recent  two  gallon  test  dif- 
;  from  the  other  three  cars  of  the 
make  and  power  which  fell  far  short 
e  remarkable  showing  made  by  the 
r? 

las  been  stated  that  the  winning  car 
ot  a  stock  car  but  was  one  of  special 
tacture;  the  public  would  no  doubt 
:iate  the  facts  of  the  case  and  would 
id  to  know  why  the  specially  made 
ent  87  miles  on  the  same  amount  of 
^hich  propelled  the  other  three  58.4, 
i  4405  miles  respectively, 
examination  of  the  gross  weights  in- 
» that  the  winning  car  was  676  poimds 

than  the  average  of  its  companions 

same  name  and  power,  but  further 
his  we  are  not  informed. 

F.  N.  B. 
great  deal,  is,  of  course,  explained  by 
Terence  in  weight,  for  not  only  is  the 
required  approximately  inversely 
tional  to  the  weight,  but  the  runa- 
laving  the  same  power  equipment  as 
ler  cars,  may  well  have  a  somewhat 

efficiency,  as  there  is  less  need  for 
to  the  low  gear.  That  the  winning 
•at  was  of  special  construction  was  a 
circulated,  we  believe,  by  rival  com- 
5,  and  need  not  be  given  any  cred- 
)  long  as  there  is  no  proof  of  the  as- 
.    It  seems  to  us  that  if  the  makers 

car  knew  of  a  way  of  constructing 
irs  to  give  a  much  greater  fuel  econ- 
liey  would  have  applied  this  method 
the  cars  of  their  make  which  com- 
Dr  entered  only  a  single  car. — Ea] 


ip  Spark  versus  Make  and 
Break. 

Horseless  Age: 

correspondents  Harold  H.  Brown 
tiarles  E.  Duryea  have  taken  my 
nts  to  mean  that  an  inefficient,  badly 
d,  run  down,  jump  spark  is  as  good 
al  live  one  produced  under  the  best 
ms.  It  would  be  unreasonable  to 
paper  saying  that,  but  perhaps  I 
have   said    "provided   the   spark   is 

of  igniting  the  mixture  at  all 
ly."  I  thought  the  context  made 
ining  clear  that  once  a  good  effective 
park  is  obtained  it  is  quite  as  ef- 
as  the  make  and  break,  and  has 
us  valuable  points  which  are  absent 
e  latter. 

:omparison  of  the  behavior  of  a  par- 
scharged  set  of  batteries  with  a  fully 

set,  which  Mr.  Brown  refers  to, 
means  that  the  outfit  referred  to  was 
lesigned;  in  fact,  the  coil  was  only 
f  effective  when  supplied  with,  say, 


necessary  with  the  make  and  break  as  com- 
pared with  the  jump  spark  proves  the  effect 
of  the  spark  on  rapidity  of  propagation  of 
flame.  It  does  not;  it  proves  that  the 
make  and  break  system  has  less  inertia  to 
be  overcome  and  that  is  all  it  does  prove. 

While  supporting  Mr.  Brown  in  his  in- 
clination for  jump  spark,  I  must  say  it 
would  have  been  better  to  have  thought 
twice  before  suggesting  "false  arguments," 
but  I  thank  him  for  the  suggestion  that 
some  data  would  be  interesting. 

My  sole  object  in  opening  this  discussion 
and  any  others  I  may  open  is  to  call  at- 
tention to  the  vital  necessity  for  manu- 
facturers obtaining  reliable  data  by  experi- 
ment, relying  on  facts,  not  guesswork,  us- 
ing less  remarks  beginning  "Probably"  or 
"Doubtless"  and  making  more  definite  state- 
ments depending  on  known  facts.  This 
condition  will  come  about  when  the  present 
expensive  system  of  trial  and  error  gives 
way  to  scientific  testing. 

Hugo  C.  Gibson. 


Automobiles  in  Australia. 

Editor  Horseless  Age: 

In  Australia  automobiles  are  used  almost 
solely  for  amusement.  Public  service  ve- 
hicles are  very  limited  in  number.  At  pres- 
ent there  are  in  this  State  (Victoria)  six 
steam  buses  (Clarkson  system)  and  two 
gasoline  buses  (Milnes-Daimler  system). 
Commercial  goods  vehicles  are  represented, 
so  far  as  I  can  find,  by  one  light  gasoline 
wagon,  locally  built.  Odd  electric  and  gaso- 
line wagons  have  been  imported  from  U.  S. 
A.,  but  have  gone  off  the  road.  Men  in  the 
trade  here  do  not  look  for  an  immediate 
outlet  for  commercial  vehicles. 

My  opinion  is  that  this  class  of  vehicle  is 
limited  in  its  applications  owing  to  the 
price.  When  imported,  freight  and  duty 
raise  the  cost  so  much  that  commercial 
people  will  not  sink  capital  in  them,  in  view 
of  the  short  life  and  big  up-keep.  What  is 
required  is  something  more  serviceable 
than  rubber  tires,  something  cheaper  than 
gasoline,  and  something  without  a  gear — 
a  machine  turned  out  in  lots  at  a  cost  not 
much  in  excess  of  a  pair  of  heavy  draught 
horses  and  truck.  The  engine  must  be 
simple  and  entirely  different  from  the 
four  cylinder,  four  cycle  type. 

Henry  Sutton. 


Arrangement  of  Levers. 

Editor  Horseless  Age: 

An  article  in  your  last  number,  "The 
Arangement  of  Levers,"  by  N.  W.  W.,  is 
quite  interesting.  The  conclusions  might, 
however,  in  the  writer's  opinion,  have  been 
carried  a  little  further.  It  is  unquestion- 
ably bad  to  abandon  the  steering  wheel  at 
a  critical  moment  in  order  to  reach  for  a 
controlling  lever;  but  whether  it  is  better 
to  do  this  in  order  to  change  to  the  low. 


all  critical  times.  So  long  as  one  or  more 
of  the  speeds  are  regulated  by  hand  lever 
this  is  impossible,  but  the  logical  solution 
of  the  difficulty  seems  to  the  writer  to  be 
to  g^ve  up  hand  control  of  the  speed  changes 
altogether  and  substitute  pedal  mechanism, 
which  will  accomplish  the  desired  results. 
D.  M.  Smith. 


Glare  of  Searchlights. 

Editor  Horseless  Age: 

I  notice  in  the  interesting  and  generally 
commendable  letter  signed  "S,"  in  your  is- 
sue of  May  16,  a  remark  regarding  the  use 
of  powerful  searchlights  on  automobiles, 
which,  although  it  is  true  of  many  of  them, 
is  not,  I  think,  applicable  to  all.  A  search- 
light having  an  inefficient  reflector,  one 
which  absorbs  and  scatters  a  considerable 
portion  of  the  light  it  receives,  is  necessar- 
ily .furnished  with  a  burner  giving  a  very 
large  flame.  Such  a  searchlight  will  throw 
an  intense  glare  within  a  hundred  or  two 
hundred  feet  of  the  car,  and  this  glare, 
which  in  itself  is  unnecessary  and  irri- 
tating to  other  users  of  the  road,  is  un- 
avoidable if  the  light  is  not  to  be  so  scat- 
tered and  lost  as  to  make  the  searchlight 
ineffective  beyond  the  range  of  four  or 
five  hundred  feet 

On  the  other  hand  a  searchlight  having 
an  efficient  reflector,  one  which  projects  the 
light  forward  in  a  slender  compact  cone, 
will  throw  a  useful  beam  to  a  range  far 
beyond  that  which  is  possible  with  the  in- 
ferior reflector.  Such  a  lamp  requires  only 
a  small  flame,  and  consequently  does  not 
throw  a  blinding  gleam  on  the  road  and  in 
the  faces  of  passers  by  near  at  hand.  It  is 
a  matter  of  experience  that  searchlights 
with  efficient  lenses,  although  their  useful 
range  is  far  greater  than  that  of  other 
forms  of  automobile  lamps,  do  not  blind 
persons  looking  into  them,  for  the  reason 
that  the  intensity  of  the  illumination  is  only 
a  little  greater  close  to  the  light  than  at 
some  distance. 

Herbert  L.  Towle. 


Metric  Pitch. 

Editor  Horseless  Age: 

Being  a  reader  of  The  Horseless  Age, 
I  would  like  to  ask  you  a  few  questions  as 
to  how  to  figure  the  metric  pitch  of  a  gear. 
It  seems  different  from  the  way  we  figure 
our  American  gears,  even  with  millimeters. 
L.  V.  D.  Henden. 

[In "  the  French  or  metric  system  of 
pitches  for  toothed  gears  the  pitch  or 
module  is  equal  to  the  pitch  diameter  in 
millimeters  divided  by  the  number  of  teeth. 
Thus  a  gear  wheel  of  thirty  teeth  6  module 
has  a  pitch  diameter  of  180  millimeters,  or 
about  7.2  inches.  The  circumferential  pitch 
is  equal  to  the  diametral  pitch  (module)  in 
millimeters  multiplied  by  3.1416.  To  find 
the  outside  diameter  of  the  gear  add  to  the 
pitch  diameter  twice  the  pitch  (module). 
The  depth  of  the  tooth  below  the  pitch  line 
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is  equal  to  the  pitch,  plus  one-tenth  the 
thiclmess  of  the  tooth  on  the  pitch  line 
(one^twentieth  the  circular  pitch.) — Ea] 


A  Wrinkle. 


Editor  Horseless  Age: 

The  following  suggestion  may  be  of  inter- 
est to  your  readers: 

Go  to  some  boxmaker  and  have  him 
make  a  pine  box  just  large  enough  to  take 
in  your  jack,  extra  inner  tube,  tire  repair 
kit  and  tire  tools. 

Stow  this  under  the  tonneau  seat  and 
when  you  have  tire  trouble,  instead  of 
breaking  your  back  leaning  over  or  getting 
down  on  your  knees,  just  use  the  box  for 
a  seat  and  be  comfortable. 

I've  had  my  troubles,  have  tried  the 
above  and  I  know. 

Four  Cyunder  Sal. 


Typical  Record  Card. 

Editor  Horseless  Age  : 

We  are  enclosing  herewith  a  form  of 
record  card  or  diary  which  has  been  fotmd 
very  useful  in  service.  We  thought  perhaps 
a  suggestion  for  some  such  record  card 
would  go  well  in  your  garage  number.  The 
spaces  for  tires  keep  track  of  the  left  front, 
right  front,  left  rear  and  right  rear  tires 
separately.  Thus  the  user  not  only  has  a 
record  of  the  time  each  tire  is  in  service,  but 
of  the  exact  mileage  it  has  covered.  The 
coltmm  for  batteries  is  likewise  very  useful, 
since  it  takes  count  not  only  of  the  time  but 
of  the  mileage.  The  rulirtgs  are  self  ex- 
planatory. 
The  Veedpr  Manufacturing  Company. 

MONTH 180C. 


THE   HORSELESS  AGE. 

A  Possible  Reason  for  the  Oreater 

Advance  Necessary  With  the 

Jump  Spark. 

Editor  Horseless  Age: 

I  have  noticed  in  The  Horseless  Age 
and  elsewhere  letters  from  correspondents 
in  which  the  statement  is  made  that  <he 
make  and  break  spark  must  be  a  better 
means  of  igniting  the  charge  in  a  gasoline 
engine  than  the  jump  spark,  because  it 
needs  less  advance  when  the  engine  is  go- 
ing rapidly.  It  seems  to  me  that  a  possi- 
ble cause  of  part  at  least  of  the  difference 
between  the  two  kinds  of  sparks,  so  far  as 
concerns  the  advance  necessary,  may  be 
the  fact  that  there  must  be  with  the  jump 
spark  an  appreciable  time  interval  between 
the  moment  of  closing  the  primary  circuit 
of  the  induction  coil,  and  the  moment  when 
the  secondary  spark  appears  at  the  spark 
plug.  This  time  interval  is  a  constant  in- 
dependent of  the  speed  of  the  engine,  and 
therefore  at  high  speeds  it  corresponds  to 
a  greater  angular  displacement  of  the  crank 
shaft,  and  requires  a  greater  advance  of 
the  closing  of  the  primary  circuit  to  over- 
come it  If  this  time  interval  or  lag,  for 
example,  were  1-67  of  a  second,  when  the 
engine  had  a  speed  of  1,000  revolutions 
per  minute  it  would  require  an  advance  of 
the  time  of  closing  the  primary  circuit  cor- 
responding to  90  degrees  or  one  quarter 
of  a  revolution  of  the  crank  shaft,  in  addi- 
tion to  the  advance  required  for  very  slow 
speeds.  This  suggestion  will  not  explain 
any  other  differences  that  may  be  noted 
between  the  two  kinds  of  ignition,  but  only 
the  differences  in  apparent  advance  re- 
quired under  different  conditions  of  speed 
or  battery  strength.  W.  S.  D. 


Odometer. 


Fuel. I  Oil. 


Tires. 


IL  F. 


R.F. 


L.  R. 


Batteries 


R.R. 


Repairs.  Trips,  Etc. 


» 
93 
U 

S5 
20 

r 

28 

»i 


Totals. 

Mileage.... 

Fuel 

o" ; 

Fuel  cost. . . 

Oil  cost.... 

Repair  cost 

Tire  cost. . .  1 

Total  cost.. 

VoL  17.  No,  2*. 

Queries* 

Editor  Horseless  Age: 

As  I  am  a  subscriber  to  your  valuable 
paper,  I  would  like  to  ask  a  few  qucstioos 
through  your  columns. 

1.  Is  there  any  instrument  on  die  market 
by  which  one  can  measure  the  intensity  of 
the  spark  at  the  plug,  or  can  this  be  deter- 
mined by  other  means,  and  if  so,  how? 

2.  How  may  one  get  the  same  intensity 
of  spark  at  the  plugs  of  a  multiple  cylinder 
engine,  and  know  that  they  arc  exactly  the 
same? 

3.  What  do  you  know  about  the  practica- 
bility of  the  Hedgeland  solid  axle?  Is  it 
being  used  on  any  of  the  '06  cars,  and  if 
so,  give  names  of  cars  so  equipped?  In 
what  is  it  superior  to  other  axles,  and  is 
what  inferior? 

4.  How  does  it  come  that  a  voltameter 
will  register  the  total  voltage  of  a  number 
of  dry  cells  connected  in  series,  and  not  the 
total  amperage? 

5.  What  are  the  objections  to  the  Kim- 
ball steel  tire  casing?  Does  it  affect  the 
resiliency  of  the  tire,  and  would  it  not 
have  a  tendency  to  chafe  the  tire? 

J.  S.  O. 

[There  is  no  instrument  on  the  market 
which  permits  of  determining  the  intensity 
of  the  spark  at  the  plug,  but  a  rough  test 
of  the  intensity  of  the  spark  produced  by 
the  plug  in  the  atmosphere  can  be  made  2a 
described  by  the  article  on  'Testing  Coils,* 
by  Charles  R  Duryea,  in  the  present  issn^ 

There  is  no  way  of  telling  whether  Ac 
sparks  in  the  different  cylinders  of  a  multi- 
ple cylinder  engine  are  alike,  and  there  is 
no  need  for  knowing  this,  as  all  that  it  is 
necessary  to  know  is  that  the  spark  in  each 
cylinder  is  sufficient  to  ignite  the  charge, 
and  this  can  be  easily  ascertained  by  hold- 
ing down  the  vibrators  of  the  different  coils 
in  succession  and  noting  the  result  on  the 
running  of  the  engine.  If  the  speed  of  the 
engine  does  not  decrease  when  a  particular 
vibrator  is  pressed  down,  the  correspond- 
ing cylinder  is  not  working. 

We  do  not  give  opinions  on  particular 
manufactures,  and  cannot  therefore  answer 
your  queries  about  the  Hedgeland  solid 
axle  and  the  Kimball  tire  sleeve.  The 
Hedgeland  axle  was  recently  submitted  to  a 
1,000  mile  trial  by  the  Automobile  Qub  of 
Great  Britain  and  Ireland.  The  judges' 
report  on  this  trial  appeared  in  our  issue 
of  May  23,  page  741,  and  if  you  will  read 
this  report  carefully  it  ought  to  give  yoo 
what  information  you  require. 

When  a  number  of  cells  are  connected  in 
series  their  voltage  is  added,  but  as  there  is 
only  one  path  for  the  current  to  flow 
through  the  cells  there  can  be  no  additkn 
of  current.  When  a  cell  or  battery  is  short 
circuited  through  an  ammeter,  the  current 
flowing  is  equal  to  the  electromotive  force 
(volts)  of  the  cell  or  battery,  dhrided  by 
the  internal  resistance  of  the  cell  or  bat- 
tery. By  connecting  a  number  of  cells  in 
series  both  the  electromotive  force  and  the 
internal  resistance  are  multiplied,  and  the 
current  remains  therefore  the  same, — Ed) 


May  30,  1906. 


Solid  Tires. 
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Editor  Horseless  Age: 

In  reply  to  "Investigator"  in  your  issue 
of  May  19,  '06,  concerning  experience  with 
solid  tires,  I  can  say  hardly  enough  good 
about  them.  After  having  used  "wind  blad- 
ders" for  over  four  years,  with  constant 
annoyance  from  punctures  and  blowouts,  I 
purchased  a  full  set  of  solid  tires.  If  I 
bad  believed  all  of  the  discouraging  reports 
about  these  solid  tires  my  machine  now 
would  have  been  a  mass  of  crystallized 
iron,  with  a  lot  of  crystallized  carbon  glit- 
tering from  the  mass  nearest  the  muffler. 
But  so  far  none  of  the  accidents  have  oc- 
curred that  were  predicted  to  happen  on 
account  of  the  various  parts  crystallizing. 
As  far  as  ease  in  riding  is  concerned,  I 
^fcumOt  tell  the  difference,  and  if  there  were 
any  uncomfortable  vibrations  they  would 
have  to  be  rather  severe  before  I  would 
go  back  to  the  days  of  punctures  and  blow- 
outs. 

Dr.  A.  N.  Collins,  in  The  Horseless  Age 
of  May  23,  voices  my  sentiments  exactly, 
and  from  his  experience  with  solid  tires, 
and  with  my  own,  I  cannot  help  thinking 
that  the  machine  of  the  future  for  practical 
men  will  be  equipped  with  solid  tires,  or 
tires  that  will  not  need  any  more  attention 
than  solid  ones. 

One  point  that  has  not  been  mentioned 
in  reference  to  solid  tires  is  that  after  using 
pneumatic  tires  and  changing  to  solid  tires 
one  notices  how  much  freer  his  machine 
runs.  This  is  very  noticeable  to  the  autoist 
in  a  hilly  country,  where  hills  all  the  way 
from  I  per  cent  to  20  per  cent,  are  en- 
countered almost  every  day,  and  one  soon 
Icams  what  hills  can  be  taken  on  the  high 
gear,  what  ones  on  the  low  gear  and  the 
ones  that  sometimes  hie  can  negotiate  on 
the  high  and  other  times  on  the  low.  These 
last  named  hills  clearly  prove  to  me  that 
a  machine  with  solid  tires  runs  freer  than 
one  with  pneumatic  tires,  for  every  day  I 
now  go  up  one  of  the  doubtful  hills  on  the 
high  gear. 

I  would  like  to  hear  more  from  prac- 
tical users  of  machines  equipped  with  solid 
tires  and  not  those  who  want  to  go  at 
full  speed  through  a  brickyard. 

The  editor  of  The  Horseless  Age,  I 
think,  owes  an  apology  to  the  solid  tire,  for 
in  the  issue  of  May  23  he  condemned  the 
solid  tire,  because  one  machine  equipped 
with  them  broke  a  steering  knuckle,  and  he 
leads  one  to  believe  that  the  other  knuckle 
broke  from  the  same  cause  at  almost  the 
same  instant,  not  even  taking  into  con- 
sideration the  blow  the  steering  knuckle 
received  when  the  opposite  ends  hit  the 
pavement 

This  run  and  jump  conclusion  seems  to 
me  to  be  out  of  keeping  with  the  conserva- 
tive policy  of  The  Horseless  Age.  If  I 
am  not  mistaken  the  editor  has  chronicled 
before  this  the  breaking  of  steering  knuck- 
les on  machines  equipped  with  pneumatic 
tires ;  but  if  he  cannot  call  to  mind  any  ma- 
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chines  with  pneumatic  tires  breaking  steer- 
ing knuckles  perhaps  some  of  the  readers 
of  The  Horseless  Age  can  cite  a  few  cases 
and  I  for  one  can.  J.  D.  Ecker. 


Editor  Horseless  Age: 

I  note  your  editorial  in  last  issue  on 
crystallization  of  knuckles.  In  running  two 
and  one-half  years  on  pavements  I  had  the 
same  thing  happen  four  times.  Once  both 
wheels  dropped  off  at  the  same  time.  To 
overcome  this  I  changed  my  knuckles  every 
eight  months.  Have  done  the  same  with 
my  knuckles  while  running  on  solid  tires. 
Only  last  week  saw  a  machine  on  pneu- 
matics let  down  in  the  same  way.  All 
knuckles  with  ball  bearings  where  a  very 
short  section  of  the  spindle,  namely,  that 
surrounded  by  the  cone,  has  a  very 
limited  bearing  in  a  circle  about  the  spindle, 
will  crystallize.  I  have  little  doubt  but 
what  a  solid  tire  will  crystallize  them 
sooner,  but  there  is  no  great  difference  in 
my  experience. 

A.  N.  Collins. 

The    Open    Air    Show    at    Empire 
Track. 

The  Open  Air  Show  imder  the  auspices 
of  the  New  York  Automobile  Trade  Asso- 
ciation was  held  at  the  Empire  Track,  near 
Yonkers,  Thursday,  Friday  and  S.turtay, 
May  24,  25  and  26.  The  weather  was  ideal 
and  the  attendance  fair.  President  Dave 
Hennen  Morris,  of  the  A.  C.  A.,  made 
some  brief  remarks  on  the  opening  day. 
There  were  exhibits  by  thirty-nine  motor 
car  manufacturers  and  twenty-two  tire 
and  accessory  firms  had  their  headquarters 
in  the  large  space  imdemeath  the  grand 
stand. 

Hundreds  of  men  and  boys  stood  on  the 
track  during  the  brake  contests  and  flexi- 
bility test  on  Thursday,  but,  luckily,  none 
of  them  were  injured.  The  flexibility  test 
consisted  of  a  i  mile  high  speed  trial  and 
a  quarter  mile  slow  speed  trial,  both  to  be 
made  on  the  same  gear  with  a  flying  start. 
Nine  cars  competed,  and  Percy  Owen's  24 
horse  power  Aerocar  was  declared  the  win- 
ner, with  a  score  of  700  points,,  which  had 
made  the  slowest  quarter  mile  trial  in  3 
minutes  27  4-5  seconds,  and  had  made  its 
speed  trial  of  a  mile  in  2  minutes  7  2-5 
seconds.  Second  honors  went  to  Bur- 
goyne  Hamilton's  50  horse  power  Welch, 
with  534  points,  having  made  the  fastest 
mile  trial  in  i  minute  21  2-5  seconds,  with 
2  minutes  34  seconds  for  its  quarter  mile 
trial.  Peter  Fogarty  was  third  with  his 
20  horse  power  Northern,  making  his  mile 
in  2  minutes  19  3-5  seconds,  with  2  minutes 
42  2-5  seconds  for  his  slow  quarter  mile. 
The  first  brake  test  was  for  touring  cars 
claiming  a  speed  of  40  miles  an  hour  or 
better,  which  were  given  a  half  mile  start, 
so  as  to  travel  an  eighth  of  a  mile  faster 
than  II  2-5  seconds,  when  the  brakes  were 
to  be  applied. 

Ernest    Keeler    won    with    a    28    horse 
power  Oldsmobile,  doing  his  last  eighth  in 
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10  seconds  and  stopping  in  168  feet.  A. 
Cummings  was  second  with  a  30  horse 
power  Marmon,  doing  the  last  eighth   in 

11  2-5  seconds  and  stopping  in  175  feet  J. 
F.  Brown,  with  a  24  horse  power  Autocar, 
was  third,  traveling  the  last  eighth  in  10  4-5 
seconds  and  stopping  in  177  feet  The 
other  brake  test  was  for  touring  cars 
claiming  between  24  and  30  miles  per  hour 
under  the  same  conditions,  except  their 
last  eighths  were  limited  to  19  seconds.  The 
Cadillac  Company's  10  horse  power  Cadil- 
lac won  by  stopping  in  66  feet;  Peter  Fo- 
garty was  second  with  his  20  horse  power 
Northern,  which  stopped  in  84  feet;  both 
covering  the  last  eighth  in  16  1-5  seconds. 
An  impromptu  i  mile  match  race  between 
a  12  horse  power  Franklin,  driven  by 
Ewing  Easter,  and  a  24  horse  power 
Frayer-Miller,  driven  by  Peter  Fisher,  was 
won  by  Easter  with  40  feet  to  spare.  Both 
cars  carried  four  passengers  and  Easter's 
time  was  i  minute  45  seconds. 

The  summary  of  Friday's  events  was  as 
follows : 

Power  Test,  cars  required  to  go  through  75  foot 
stretch  of  sand  from  5  foot  start — Won  by  Ards- 
ley  Motor  Car  Company's  35  horse  power  Ardsley; 
time,  9s.  Burgoyne  Hamilton's  50  horse  power 
Welch  second;  time,  9  a-s».  Cadillac  Company's 
30  horse  power  Cadillac  third;  time,  12  i>5S.  Theo- 
dore E.  Schultz's  30  horse  power  Marmon  fourth; 
time,  13  4-5S.  Peter  Fogarty's  20  horse  power 
Northern  fifth;  time,  14s.  George  J.  Scott  Motor 
Company's  Glide;  time,  14  2-58.  Atlantic  Motor 
Car  Company's  24  horse  power  Autocar;  time,  28s, 
White  Sewing  Machine  Company's  18  horse  power 
White;  time,  424-53. 

Reverse  Gear,  75  yards,  open  to  cars  with  plane- 
tary gear  transmission — Won  by  Burgoyne  Ham- 
ilton's 50  horse  power  Welch;  time,  124-5$.  Peter 
Fogarty's  20  horse  power  Northern  second;  time, 
21  4-5S.     No  other  starters. 

One  mile  special  race  between  three  24  horse 
power  Autocars — Won  by  car  driven  by  J.  F. 
Brown;  time,  im.  32s.  A.  H.  Whiting  second; 
H.  J.  Wolfe  third. .  Winner  led  by  10  feet 

Efficiency  test  with  one  pint  of  gasoline,  award 
made  on  basis  of  distance  traveled  per  horse  power 
of  car  (10  cubic  inches  of  piston  displacement 
equaling  i  horse  power) — Won  by  L.  Burne,  driv- 
ing 10  horse  power  Cadillac,  4.97  miles;  total 
points,  2,601;  technical  horse  power  rating,  9.8. 
Percy  Owens'  24  horse  power  Autocar,  3  miles 
95  feet;  toUl  points,  793,  second;  technical  horse 
power  rating,  20.9.  Frank  Lamwell,  driving  24 
horse  power  Frayer-Miller,  3  miles,  385  feet;  total 
points,  614,  third;  technical  horse  power  rating, 
26.4.  Peter  Fogarty's  jo  horse  power  Northern, 
2  miles,  360  feet;  totol  poinU,  438,  fourth;  tech- 
nical horse  power  rating,  24.9. 

One  Mile  Match  Race— Won  by  E.  B.  Blakely, 
driving  35  hofse  power  Ardsley;  Malcolm  Strauss, 
driving  24  horse  power  S.  &  M.  Simplex,  second. 

Saturday's  summary  was  as  follows: 

Vibration  Test — Cars  to  travel  200  yards  from 
standing  sUrt  on  high  ground,  and  award  to  be 
on  least  water  spilled  from  the  pails — Won  by  E. 
Keeler  (26  horse  power  Oldsmobile),  with  loss 
H  inch;  E.  Hansch  (35  horse  power  Gobron-Brille), 
second,  with  6-8  inch;  A.  L.  Kull  (50  horse  power 
Wayne),  third,   with  0.28  inches. 

Traction  Test — Cars  to  haul  500  pounds  dead 
load  200  yards— Won  by  A.  H.  Whiting  (24  horse 
power  Autocar),  in  252-58.;  F.  Lowell  (24  horse 
power  Frayer-Miller),  second,  in  23  4-5S.;  J.  Rcll 
(White  Steamer),  third,  in  44  4-53. 

Obstacle  Race— Won  by  L.  Smith  (10  horse 
power  Maxwell),  in  i6s.;  Wayne  car  second,  in 
16  1-5S.;  Autocar  third,  in  163-55. 

One  Mile  Record  Trial— Walter  Christie  (100 
horse  power  Christie);  time,  53s. 

Three    Mile    Match— Won    by    A.    Hudson    (26 


844 


THE   HORSELESS   AGE. 


VoL  X7t  No.  12. 


horse  power  Oldsmobilc),  in  4m.  4  4*5S*  Two 
Ardsleys  finished  second  and  third. 

One  mile,  between  two  10  horse  power  Cadillacs 
carrying  ten  passengers  each — Won  O.  A.  Light, 
in  2m.  46s. 

One  Mile  Match — Won  by  A.  Cummings  (30 
horse  power  Marmon) ;  H.  Easter  (10  horse  power 
Franklin,   second.      Time,   im.   31  1-5S. 

Two  Mile  Match — Won  by  M.  Strauss  (30  horse 
power  Simplex);  H.  Keeler  (26  horse  power  Olds- 
mobile),  second.     No  time. 


Worcester   Hill   Climbing  Contest. 

The  hill  climbing  contest  of  the  Worces- 
ter A.  C.  on  Dead  Horse  Hill,  near 
Worcester,  Mass,  May  24,  was  held  under 
rather  discouraging  conditions.  The 
weather  was  perfect  and  the  road  in  as 
good  shape  as  hard  work  could  make  it 
But  the  fact  that  the  contest  was  held  on 
a  public  highway  made  it  impossible  for 
even  a  large  force  of  police  to  keep  the 
crowds  back.  They  spread  out  over  the 
course,  seeking  vantage  points,  and  it  was 
only  by  rare  good  fortune  that  a  serious 
accident  did  not  occur. 

Then,  too,  the  great  number  of  events 
and  cars,  coupled  with  a  division  of  re- 
sponsibility between  the  Worcester  A.  C. 
and  Chester  I.  Campbell,  of  Boston,  who 
managed  the  event,  brought  about  bewil- 
dering confusion.  Little  or  no  attention 
was  paid  to  the  sequence  of  events,  and 
cars  were  started  as  they  came  to  the  line 
regardless  of  the  order  of  event.  This  was 
finally  straightened  out  by  Referee  Speare 
insisting  on  having  the  car,  event  and 
driver  announced. 

One  of  the  interesting  features  of  the 
hill  climb  was  the  presence  of  three  women 
contestants.  They  were  Madame  Des 
Rochers,  in  a  Franklin;  Mrs.  E.  L.  Oppen- 
heimer,  of  Boston,  in  a  Reo,  and  Mrs. 
H.  Ernest  Rogers,  in  a  Maxwell.  Madame 
Des  Rochers  was  third  in  event  9;  Mrs. 
Oppenheimer  was  first  in  the  amateur 
event,  while  Mrs.  Rogers  captured  three 
first  prizes. 

There  were  many  protests.  Some  of 
these  were  because  of  a  misinterpretation 
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of  the  definition  of  amateur,  while  others 
were  on  the  grounds  of  eligibility  for  the 
event  in  which  the  car  entered.  In  event 
10  the  Buick  22  horse  power,  listed  at 
$1,250,  was  protested  because  the  event 
was  open  to  cars  priced  at  from  $2,000  to 
$3,000.  H.  J.  Koehler  was  ruled  out  of 
event  7,  on  the  ground  of  professionalism. 
In  the  same  event  L.  S.  Pratt,  driver  of 
Mrs.  Oppenheimer's  car,  was  protested  for 
the  same  reason.  Melvin  E.  Dixon  was 
ruled  out  of  event  11  on  the  ground  of 
professionalism,  yet  he  drove  in  event  No. 
I,  which  was  for  the  amateur  champion- 
ship of  Worcester  County. 

Joe  Downey,  driving  a  De  Dietrich  car, 
was  charged  with  having  cylinders  larger 
than  the  regular  stock  cars.  Referee 
Speare  took  the  case  under  advisement 
The  American  Locomotive  Automobile 
Company's  Berliet  was  also  protested.  The 
protests  will  be  ruled  on  later. 

The  various  cups,  other  than  the  M.  P. 
Whittall  trophy,  representing  the  cham- 
pionship   of    Worcester    Courtty,    will    be 
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held  by  the  dub  pending  the  decision  of 
the  board  of  directors.  It  was  announced 
before  the  races  that  these  cups  were  to  b« 
awarded  in  different  events.  After  the 
races  it  was  announced  that  the  trophies 
would  be  held  pending  action  by  the 
officials. 

These  cups  and  the  events  for  which  they 
were  to  be  given  were:  The  A.  P.  Cristr 
cup  to  the  garage  having  the  highest  num- 
ber of  points  in  the  climb,  the  Pope  Manu- 
facturing Company  cup  for  the  special  nir. 
about  class,  the  Whittall  cup  for  the  county 
championship  in  the  amateur  class,  and  the 
New  England  Automobile  Journal  cup  to 
the  amateur  making  the  best  time  up  the 
hill. 

In  the  contest  for  cars  weighing  more 
than  2,204  pounds  A.  L.  Campbell  drcrve 
Samuel  B.  Stevens'  80  horse  power  Dar- 
racq  in  i  :o2.  Owing  to  a  misunderstand- 
ing of  signals  there  were  no  official  timers 
at  the  finish,  so  this  event  was  not  finished 
until  the  next  day,  when  Campbell  drove 
the  Darracq  over  the  course  in  i  :oi  2-5. 
This  surpasses  the  record  of  i  lop  made  by 
Mr.  Stevens  in  his  Mercedes  last  year.  Mr. 
Stevens  drove  the  Daimler  in  1 124  1-5  the 
next  day. 

J.  R.  Harding  drove  the  De  Dietrich  car 
in  1:19  1-5  in  the  contest  for  cars  worth 
more  than  $5,000,  but  was  protested  on 
account  of  the  car  being  stripped. 

The  unofficial  summary,  subject  to  re- 
vision by  the  referee  and  officials,  is  as 
follows : 

event    i — amateur    championship   of    worccstth 
county;  stock  cars. 

Make  and   Driver.  Cy.  H.P.  Time. 

Stanley,  H.  F.  Grainger 2       20  t'3i 

Pierce,  M.  P.  Whittall 4       45  a  rot 

Pope-Hartford,  M.  E.   Dixon.. 4       25  a:i5 

Stearns,  R.  M.  Garfield 4       45  9:36 

EVENT    3 steam    STOCK    CARS. 

Stanley,    Baldwin 20  1:26 

EVENT    4 GASOLINE    STOCK    CARS;    LIST    PRICX    $850. 

Maxwell,  Mrs.  H.  E.  Rogers.. 2       10  3:31 

Maxwell.   Ralph  Cobum 2       xo  3*45 -2-5 

Crawford,    Crawford 2       10  4:04  x>s 


H.P. 

Time. 

10 

3:232-5 

10 

3:45 

LIST    PRICK    $850 

22 

1:52 

16 

2:01  2-5 

22 

2:11 

16 

2:26 

20-24 

3:07 

20-24 

3:302-5 

May    30,    1906. 

EVENT   5 ^amateurs;   STOCK    CARS;    $850   AND   UNDER. 

Make  and   Driver.  Cy. 

Maxwell,    Mrs.    Rogers 2 

^laxwell,  Ralph  Cobum 2 

•VENT    6 GASOLINE,    STOCK    CARS', 

TO  $1,250. 

^.uidc,  H.  J.  Koehler 2 

<eo,  R.   M.   Owen 2 

^uick.   B.   N.   Crockett 2 

?co,  F.  H.  Pratt 2 

ackson,  D.  F.  McArthur 2 

ackson,  M.  F.  Schouffler 2 

AENT     7 — ^iVMATEURS;     GASOLINE    STOCK     CARS;     $850 
TO   $1,250. 

ieo.    Pope 2       16  1:582-5 

Juick,   M.   p.  Whlttall 2       22  2:41 

Reliance,  W.  H.  Baker 2       22  4:04 

E>'ENT   8— GASOLINE  STOCK  CARS;   $I,250  TO  $2,0O0. 

[Juick.  B.  F.  Crockett 2 

Crawford,  G.  M.  Weatherbee.  .4 

vlaxwell,    Stockbridge . : 2 

^uecn,  R.  Driscoc. 4 

EA'ENT  9 — amateurs;   STOCK  CARS; 

^eo,  Thomas 2 

Trawford,  Poor ^ 4 

Franklin    4 

E\'ENT    10 GASOLINE  STOCK   CARS; 

Pope-Hartford,  Grady 4 

Maxwell.  Kelcey 4 

Columbia,    Barrett 4 

Rambler,  Wilson 4 

Columbia,   Maxim 4 

Marmon,  Wing 4 

Pope-Hartford,  Whittle 4 

Oldsmobile,   Allen 4 

Marmon,  Ash 4 

Jackson,    Blake 4 

Stoddard-Dayton,  Sproat 4 

EVENT   II — amateurs;  STOCK  CARS;   $2,00O  TO  $3,000. 

Marmon,   Emerson 4       30  2:262-5 

EVENT    12— GASOLINE   OR    STEAM    STOCK    CARS;    $2,000 
TO  $3,000. 

Rambler,    Wilson 4       35  2:154-5 

Marmon,     Wing 4       30  2:242-5 

Marmon,  Ash 4       30  3:00 

EVENT    14 GASOLINE   STOCK    CARS;    $3,000   TO    $5,000. 

Stcvens-Duryea,   Duryea 6 

Columbia,  Bald 4 

Thomas,  Miller 4 

Pope-Toledo,  Elliott 4 

Pope-Toledo,  Whittle 4 

Steams,  Read 4 

Royal  Tourist,  Baker 4 

Royal  Tourist,  Church 4 

Jackson,    Blake 4 

EVENT   IS amateurs;  STOCK  CARS;   $3.000  TO  $5,ooo. 

English  Daimler,  Harding 4  35-40  >  :i6 

Columbia,  J.  Shepard,  Jr 4  40-45  i  :54  4-5 

Pope-Toledo,     Elliott 4  3  5-40  2:15 

Pierce,    Whittall 4  45  ditched 

E\'ENT       16— GASOLINE      STOCK       CARS;       $5,000     .AND 
OVER. 

N'apier,  R.  E.  Traiser 6       60  1:37  4*5 

Fiat,  E.  Hill,  Jr 4       50  1:382-5 

EVENT    17 — amateurs;    GASOLINE    CARS;    MORE    THAN 
$5,000. 

De  Dietrich,  J.  R.  Harding.... 4       80  1:19  1-5 

Daimler,    Stevens 4       35-40       1:241-5 
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22 

^'•3S  x-5 

24-28 

2:56  1-5 

16 

3:^5  1-5 

26-28 

ditched 

$1,250  TO  $2,000. 

16 

2:11  2-5 

24-28 

3:12  1-5 

12 

3:35 

$2,000   TO    $3,000. 

20-25 

1:50 

35 

1:572-5 

24-a8 

2:05  1-5 

35 

a:i7 

24-a8 

2:192-5 

30 

2:27 

2S 

2:49 

26 

2:55 

30 

3:19 

40-45 

3:39 

35 

6:19 

50 

1:143-5 

35 

2:00 

50 

2:043-5 

40 

2.052-5 

40 

2:16 

40 

2:18  1-5 

40 

2:384-5 

40 

2:41  4-5 

40 

2:572-5 

Assemblage  of  Cars   Near  the  Starting  Point. 


H.P. 

Time. 

50 

1:10 

35-40 

1:12 

80 

1:14 

25 

1:28  1-5 

80 

1:34 

24-28 

1:36 

60 

1 :4i  2-5 

EVENT    18 GASOLINE   CARS,   HEAVYWEIGHT   CLASS. 

Make  and  Driver.  Cy. 

Stevens-Duryca,     Remington ...  6 

English  Daimler,  Harding 4 

Napier,   Hilliard 8 

Pope-Hartford,    Grady 4 

Darracq,  Campbell 4 

Columbia,   Maxim 4 

Berliet,    Gray 4 

EVENT    19 — CARS   85 1    TO    1,432   POUNDS. 

SUnley,   Baldwin 20  i  :o6  4-5 

Stanley,    Rogers 20  1:132-5 

Columbia,    Maxim 4  24  1:35 

Buick,    Kohler 2  22  1 :43  4-5 

EVENT    20 STOCK    CARS,    55 1    TO    85 1    POUNDS. 

Maxwell,  Mrs.  H.  E.  Rogers.. 2       10  3:02 

Maxwell,   Coburn 2       10  3:13 

EVENT       21 CARS       WEIGHING       MORE      THAN       2,204 

POUNDS. 

Darracq,  Campbell 4       80 

Berliet,    Gray 4      60 

Rambler,    Wilson 4      35 

EVENT  22 FREE  FOR  ALL  CLASS. 

Darracq,  Campbell 4  80 

Stevens-Duryca,  Hancock 6  50 

Napier,   Hilliard 4  80 

Premier,  Moore 8  100 

EVENT    23^-OPEN    TO    ALL    MAKES    OF    GASOLINE    CARS. 

Darracq,  Campbell 4  80  i  :02  1-5 

Berliet,    Gray 4  60  1:191-5 

De  Dietrich,   Downey 4  80  1:232-5 

Rambler,   Wilson 4  35  2:06 

EVENT    24 — SPECIAL   RUNABOUT    CLASS. 

Corbin,    Markel 4 

Corbin,    Kimball 4 

Frayer-Millcr,   Burrage 4 

Buffum,    Breed 4 

MOTOR    CYCLES. 

Indian,    Kellogg i}i 

Indian,  F.  Hoyt 

Marsh-Metz,  A.  Hoyt 


1 

:oi  2-5 

I 

:i6 

I 

:  58  2-5 

1 

:o2 

I 

:o9  2-5 

I 

:  13  2-5 

I 

■37 

24 

1:572-5 

24 

1:594-5 

24 

2:42 

24 

2:50  1-5 

iV* 

1:152-5 

l>i 

1:17 

iV* 

1:173-5 

Some  Important  Garages  Planned. 

The  United  States  Realty  and  Improve- 
ment Company,  of  New  York,  have  sold  to 
the  Packard  Motor  Car  Company  a  plot  con- 
taining about  16,800  square  feet  at  the  north- 
west comer  of  Sixty-first  street  and  Broad- 
way, New  York.  The  dimensions  are  as 
follows:  Frontage  of  116  feet  on  Broad- 
way and  197  feet  6  inches  on  Sixty-first 
street,  with  a  rear  line  of  100  feet  5  inches 
and  a  northerly  line  of  136  feet.  The  sell- 
ing price  of  the  plot  was  $500,000  cash.  The 
Packard  Motor  Car  Company  intends  to 
construct  a  first  class  garage  there. 

The  White  Sewing  Machine  Company 
have  purchased  property  at  205  West  End 
avenue,  between  Sixty-ninth  and  Seven- 
tieth streets,  New  York  city,  and  are  remod- 
eling the  building  on  the  property  into  an 
up  to  date  garage.  It  will  be  occupied  the 
coming  summer. 

In  Cleveland  the  White  Company  have 
purchased  53  feet  of  land  on  Rockwell  ave- 
nue, between  East  Sixth  and  East  Seventh 
,  streets,  and  will  erect  a  six  story  garage  of 
the  latest  construction  and  equipment. 


Profile   of    Dead 
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Horse    Hirx. 


Plan   to   Reduce   Risk  of   Loss  by 
Fire. 

A  new  and  simple  plan  to  reduce  the  risk 
of  loss  by  fire  has  been  adopted  by 
Edward  A.  Nelson  in  his  garage  at  216 
Main  street,  Springfield,  Mass.  His  plan 
is  to  have  all  the  departments  in  separate 
buildings,  and  in  this  respect  his  garage  is 
unique.  There  is  a  room,  50x30  feet,  where 
the  usual  garage  supplies  and  the  cars  of 
regular  boarders  are  kept ;  a  building  in  the 
rear,  two  stories  high,  contains  the  repair 
shop  and  washroom ;  a  separate  brick  build- 
ing 10x12  feet,  is  used  for  the  storage  of 
gasoline  and  oils,  and  a  shed,  60x30  feet,  is 
utilized  for  storing  the  transient  touring 
cars.  At  night  the  cars  are  locked  up  in 
this  shed.  Ninety  per  cent,  of  the  fires  in 
garages,  Mr.  Nelson  says,  have  been 
caused  by  the  fact  that  the  various  depart- 
ments are  not  separated  in  this  manner.     In 
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nearly  every  case  fires  have  started  because 
of  someone  entering  the  garage  for  a  tour- 
ing car  during  the  night  The  suggestion 
of  the  separation  of  the  various  depart- 
ments came  to  him  from  the  insurance 
companies. 


Minneapolis   HiiiClimbing Contest. 

Ideal  weather  and  perfect  management 
made  the  automobile  hill  climbing  contest 
of  the  Minneapolis  Automobile  Club  at 
Riverside  Hill  on  May  19  a  success  in  every 
sense  of  the  word.  About  3,500  people 
witnessed  the  contest.  The  course  was 
1,900  feet  in  length,  the  hill  rising  76  feet 
in  this  distance. 

From  a  speed  point  of  view  the  perform- 
ance of  the  home-built  steam  racer  made 
and  owned  by  N,  C.  Wilson  was  the  most 
spectacular,  although  it  was  barred  from 
the  competition  and  was  entered  for  a 
record  only. 

SUMMARIES. 

Class  I,  open  to  cars  costing  $800  or  less — First 
prize,  $50  silver  cup,  won  by  a  one  Cylinder,  10 
horse  power  Cadillac,  owned  and  driven  by  Gus 
Ringlund;  time,  im.  i6f^8.  Second  pri^e,  $25  sil- 
ver cup,  won  by  two  cylinder,  14  horse  power 
Wayne,  owned  and  driven  by  F.  M.  Overholt; 
time,  im.  245.  Third  prize,  a  ribbon,  won  by  one 
cylinder,  8  horse  power  Reo,  owned  and  driven 
by  W.  C.  Thornhill;  time,  im.  25  1-5S.  Maxwell, 
owned  by  W.  G.  Northrop  and  driven  by  C.  S. 
Norris;  time,  im.  aSJ^s.  Wayne,  Model  H,  owned 
by  L.  H.  Fawkes  and  driven  by  I.  Beard;  time, 
ira.  57J4S. 

Class  11,  cars  costing  from  $800  to  $1,500— 
First  prize,  $50  silver  cup,  won  by  two  cylinder, 
10  horse  power  Buick,  owned  by  W.  H.  Wheeler 
and  driven  by  H.  J.  Mich;  time,  478.  Second 
prize,  $2$  silver  cup,  won  by  two  cylinder,  22 
horse  power  Buick,  owned  by  H.  E.  Pence  and 
driven  by  E.  L.  Weiant;  time,  4B%s.  Third 
prize,  ribbon,  won  by  two  cylinder,  22  horse 
power  Buick,  owned  by  E.  N.  Young  and  driven 
by  H.  E.  Pence;  time,  siJ48.  Queen,  owned  and 
driven  by  J.  A.  O'Brien;  time,  93^s.  Jackson, 
owned  and  driven  by  J.  S.  Spargo;  time,  im.  J4s. 
Franklin,  owned  and  driven  by  Robb;  time,  im.  5s. 
Granite  motor  car,  owned  by  Lende  and  Sween 
and  driven  by  Claus  Lende;  time,  im.  12s.  Model 
Gas  Engine  Company,  owned  and  driven  by  A.  L. 
Cedarholm;  time,   im.  4Sf48. 

Class  III,  cars  costing  from  $1,500  to  $3,000 — 
First  prize,  $65  silver  cup,  won  by  four  cylinder, 
24  to  JO  horse  power  Mitchell,  owned  by  C.  C. 
Evans  and  driven  by  Erne  Thompson;  time,  43^8. 
Second  prize,  $50  silver  cup,  won  by  four  cylin- 
der, 28  horse  power  Olds,  owned  by  J.  J.  Bar- 
clay and  driven  by  William  Folberth;  time,  43 Ks. 
Third  prize,  $25  silver  cup,  won  by  six  cylinder, 
40  horse  power  Ford,  owned  by  Phelps  and 
driven  by  W.  E.  Wheeler;  time,  44 Ks.  Ford, 
owned  and  driven  by  W.  E.  Wheeler;  time,  45^3. 
Franklin,  owned  and  driven  by  Charles  Meyer; 
time,  51  ^s.  Rambler,  owned  by  L.  H.  Fawkes 
and  driven  by  Ed.  Clark;  time,  51  ^s.  Olds,  P. 
R.  Brooks  owner  and  driver;  time,  52^8.  Frayer- 
Miller,  M.  W.  Savage  owner,  W.  C.  Thornhill 
driver;  time,  54! is.  National,  owned  by  L.  H. 
Fawkes  and  driven  by  H.  L.  Jenkins;  time,  54s. 
Franklin,  owned  and  driven  by  Gus  Ringlund; 
time,  59f^s.  Marmon,  owned  by  A.  F.  Chase  and 
driven  by  H.  B.  Allen;  time,  sgHs. 

Class  I V ,  cars  costing  $3,000  or  more — First 
prize,  $25  silver  cup.  won  by  four  cylinder,  35  to 
40  horse  power  Pope-Toledo,  owned  by  H.  E. 
Pence  and  driven  by  George  Soules;  time,  37 Hs. 
Second  prize,  $25  silver  cup,  won  by  four  cylinder, 
50  horse  power  Thomas  Flyer,  owned  by  J.  J.  Bar- 
clay and  driven  by   William    Kipper;   time,   385-48. 
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Third  prize,  ribbon,  won  by  four  cylinder,  3s  horse 
power  Peerless,  owned  and  driven  by  Charlei 
Meyers;  time,  408.  Peerless,  owned  and  driven  by 
Gus  Ringlund;  time,  44s.  Thomas  Flyer,  owned 
by  J.  J.  Barclay  and  driven  by  George  C.  Hilgers; 
time,  45s.  Royal  Tourist,  owned  by  G.  W.  Caplin 
and  driven  by  T.  M.  Anderson;  time,  46s.  Thomas, 
owned  by  P.  H.  Brooks  and  driven  by  Carl  Arosin; 
time,  59^  s. 

Class  V,  no  prizes,  freak  and  stripped  cars-* 
First,  freak  steamer,  owned  and  driven  by  N.  C 
Wilson,  maker;  time,  32^8.  Royal  Tourist,  owned 
by  George  C.  Caplin  and  driven  by  Harry  Jardine; 
time,  478. 

Class  VI,  second  hand  cars,  made  prior  to  2905, 
no  prizes — First,  Jackson,  owned  by  A.  W.  Strong 
and  driven  by  John  Nelson;  time,  im.  yis. 


Motor  Buses  for  Buffalo  Hotel. 

George  Duschercr,  proprietor  of  the 
Lenox  Hotel,  Buffalo,  N.  Y.,  has  placed 
an  order  for  four  electric  coaches,  to  be 
used  for  passenger  service  between  the 
hotel  and  depots.  The  Brunn  Carriage 
Works,  of  Buffalo,  has  the  contract,  and 
will  build  the  bodies  in  its  own  plant,  but 
owing  to  the  rush  of  work  in  the  ma- 
chine shop  has  sublet  the  contract  for 
construction  of  the  chassis,  which  will  be 
built  by  the  Auto-Car  Equipment  Com- 
pany, of  Buffalo. 

The  specifications  call  for  broughams 
with  an  inside  seating  capacity  of  ten 
passengers  each.  The  chassis  will  be  of 
steel  frame  construction,  with  front 
springs  44  inches  long  and  rear  springs 
52  inches  in  length,  from  the  Perch 
Spring  Company,  of  Bridgeport,  Conn. 
A  wheel  steering  gear  of  the  worm  type 
will  be  used,  and  the  electric  storage  bat- 
tery will  consist  of  forty-two  cells  of  the 
15  W.  B.  type,  built  by  the  National  Bat- 
tery Company,  of  Buffalo,  N.  Y.  This 
battery,  it  is  estimated,  will  give  the  cars 
a  range  of  50  miles  on  one  charge.  West- 
inghouse  Type  B.  or  B.  B.  vehicle  mo- 
tors, with  double  chain  drive,  will  be 
used,  and  these  are  to  be  fitted  with  the 
Morse  silent  running  chain.  A  speed  of 
IS  miles  an  hour  is  guaranteed.  The 
brakes  will  be  of  the  internal  expanding 
type,  with  emergency  brakes  on  both 
motors. 

Artillery  wood  wheels,  36  inches  in 
front  and  42  inches  in  the  rear,  will  run 
on  Hess-Bright  ball  bearings  ahd  2  inch 
axles.  The  wheels  will  be  fitted  with  3}^ 
and  4  inch  tires,  respectively,  of  the  Tur- 
ner A  grade,  with  62  inch  tread  for  the 
front  wheels  and  72  inch  tread  for  the 
rear. 


Pennsylvania   Towns   on    Lookout 
for  License  Law  Violators. 

William  F.  Kimber,  representative  of  the 
New  Jersey  Automobile  and  Motor  Club 
on  the  law  committee  of  the  American 
Automobile  Association,  calls  attention  to 
the  fact  that  New  Jersey  licenses  are  not 
recognized  in  Pennsylvania,  and  that  the 
local  authorities  of  the  small  towns  on  the 
Pennsylvania  side  of  the  Delaware  River 
are  just  now  more  than  ordinarily  vigilant 
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in  the  enforcement  of  this  reqitirciDcttt. 
During  the  summer  it  is  a  common  thing  for 
autoists  from  eastern  New  Jersey  to  cxoss 
the  State  en  route  to  the  Delaware  Water 
Gap,  cross  the  Delaware  River  at  Bridge- 
ton  or  Stroudsburg  or  by  Meyer's  Ferry 
from  the  town  of  Delaware,  N.  J.,  to  Port- 
land, Pa.,  and  thence  along  the  beautiful 
shade  road  on  the  Pennsylvania  shore  of 
the  Delaware  River  to  the  Water  Gap. 
The  authorities  in  the  small  towns  on  the 
Pennsylvania  side  of  the  river  arc  taking 
advantage  of  the  ignorance  of  the  laws  of 
their  State  displayed  by  autoists  from  New 
Jersey  and  New  York. 


April  Exports  and  Imports. 

The  value  of  the  exports  of  automobiles 
and  parts  from  the  United  States  for  April, 
1906,  amounted  to  $408,333,  as  against 
$237,462  for  the  same  month  last  year, 
thus  showing  an  increase  of  $170371.  The 
value  of  the  exports  for  the  ten  months 
ending  April  30,  1906,  amounted  to  $2,- 
473,206,  as  against  $1^76,063  for  the  corre- 
sponding period  last  year,  and  $i»542,535  for 
the  year  before.  The  distribution  according 
to  countries  was  as -follows: 

Ten    MoDths 
£ndtxag 
April,    1906.  April  30,  *o«^ 

United  Kingdom $74,746  $616,177 

France 3i»375  170.601 

Germany  ii,Si7  57.259 

Italy    55.960  227,588 

Other  Europe 20,774  123^33 

British  North  America.  82,133  43S35o 

Mexico    91,881  293,002 

West  Indies  &  Bermuda  4,252  224,676 

South   America 9>748  61,780 

British   East   Indies 2,313  31AI6 

British  Australasia 18,504  148,124 

Other  Asia  and  Oceania  3,329  441096 

Africa    831  26,925 

Other  countries 970  12^50 

Total   $408333  $2,473*207 

One  hundred  and  forty-four  automobiles 
valued  at  $421,268,  and  parts  valued  at 
$39.?09,  were  imported  during  April.  For 
the  ten  months  ending  April  30,  1906,  the 
number  of  automobiles  imported  was  888» 
valued  at  $3,ii5i36i,  and  parts  valued  at 
$319,076. 


Head  of  Bureau  of  Combustibles 
Dismissed. 

George  E.  Murray,  superintendent  of  the 
bureau  of  combustibles  of  the  New  York 
fire  department  for  the  last  ten  years,  was 
removed  this  week  by  Fire  Commissioner 
O'Brien  for  incompetency.  Many  viola- 
tions of  the  law  in  regard  to  the  storage 
of  explosives  were  found. 

It  will  be  recalled  that  Superintendent 
Murray  submitted  the  report  that  the  sewer 
explosions  in  New  York's  garage  district 
this  spring  were  not  caused  by  gasoline. 
Later  this  report  was  discredited  by  Former 
Health  Commissioner  Lederle,  who  showed 
conclusively  that  the  explosions  were  caused 
by  gasoline. 


tfay  30,  i^otf. 


The  Legal  Status  of  the  Qarage. 

By  Xenophon  P.  Huddy,  LL.  B. 

The  garage  is  as  necessary  to  automo- 
biles as  the  livery  stable  is  for  the  proper 
care  of  the  horse.  In  fact,  the  garage  has 
been  defined  by  high  judicial  authority  as 
the  modem  substitute  for  the  ancient  livery 
stable.  The  responsibilities  assumed  by 
one  maintaining  a  garage  are  of  the  most 
serious  character,  and  although  there  have 
as  yet  been  few  judicial  decisions  defining 
the  rights  and  liabilities  of  the  garage 
keeper,  there  are  numerous  questions  read- 
ily suggested  that  may  arise  at  any  time 
from  the  housing  of  the  twentieth  century 
conveyance. 

The  garage  keeper  is  a  custodian,  and 
the  garage  is  of  the  nature  of  a  ware- 
house. Warehousemen  and  wharfingers 
have  long  been  subjects  in  judicial  contro- 
versies. Many  of  the  rules  of  law  which 
have  been  announced  in  reference  to  these 
parties  apply  to  the  garage  keeper.  Garage 
keepers,  wharfingers  and  warehousemen  all 
are  engaged  in  the  storage  business.  They 
are  what  the  law  terms  bailees  for  hire.* 
They  take  care  of  property.  They  house 
and  protect  for  compensation  the  belong- 
ings of  other  people.  The  business  of  the 
keeper  of  a  garage  is  merely  that  of  a 
warehouseman  or  livery  stable  keeper,  with 
the  substitution  of  the  automobile  as  the 
property  placed  in  keeping.  Necessarily, 
however,  by  reason  of  the  peculiar  charac- 
teristics of  the  property  stored  where  auto- 
mobiles are  placed  in  the  garage,  peculiar 
duties  and  responsibilities  are  created  to 
which  the  garage  keeper  is  subjected  when 
he  receives  the  automobile  of  another  for 
safe  keeping. 

The  relation  between  the  garage  keeper 
and  the  owner  of  an  automobile  is  con- 
tractual, and  is  known  in  law  as  a  bailment, 
which  term  denotes  the  placing  of  prop- 
erty by  one  person  having  a  general  owner- 
ship in  it  in  the  hands  of  another  person 
temporarily  for  compensation.  The  law  of 
bailment  is  one  of  the  oldest  branches  of 
jurisprudence  of  which  the  legal  profession 
has  knowledge,  and  the  rights  and  liabilities 
of  the  parties  to  a  bailment  are  very  well 
defined. 

*  Baitment. — Where  an  automobile  is  stored  with 
a  promise  that  it  will  be  safely  kept,  the  contract 
w  one  of  bailment,  and  the  bailee  assumes  the  ob- 
ngation  of  ordinary  care  and  prudence,  although 
a  separate  space  is  assigned  for  the  automobile, 
and  a  lock  securing  the  entrance  to  it  is  under 
control  of  the  bailor. — Jones  v.  Morgan,  90  N.  Y. 
4;  aff.  jt  24  Hun,  372. 

'  Regulation  of  Garages. — Judging  from  recent 
developments  in  New  Jersey  and  New  York,  the 
supervision  by  law  of  the  construction  andf  the 
conduct  of  the  business  of  garages  may  be  ex- 
Pfctcd  in  the  near  future.  In  New  York  city  ex- 
plosions have  occurred  in  the  sewers  due  to  the 
accumulation  of  gasoline  drained  from  garages. 
An  ordinance  has  oeen  passed  to  remedy  this  evil. 
In  New  Jersey  litigation  is  now  pending  in  the 
courts  attempting  to  prevent  the  storage  of  gaso- 
line in  frame  garages. 
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Turning  to  the  garage  keeper's  duties, 
it  is  incumbent  upon  him  to  furnish  a  suit- 
able and  safe  building  for  the  storage  of 
the  property  which  he  invites  imder  his 
care.  He  is  obliged  to  furnish  a  garage 
which  is  safe  for  the  storage  of  automo- 
biles, safe  so  far  as  water  and  rust  are  con- 
cerned, and  safe  in  being  fireproof,  at  least 
reasonably  so.'  Not  only  must  the  build- 
ing and  premises  be  reasonably  safe  for  the 
storage  of  automobiles,  but  it  is  the  duty 
of  a  garage  keeper  to  protect  the  property 
imder  his  care  against  the  acts  of  persons 
who  may  have  occasion  to  visit  the  garage 
on  business  or  for  other  purposes.  The 
same  principle  of  law  applies  to  the  acts  of 
the  garage  keeper's  employees  who  fail  to 
\>estow  proper  care  and  protection  on  the 
property  entrusted  to  them.  If  an  automo- 
bile is  injured  or  damaged  through  a  lack 
of  propert  attention  of  the  garage  keeper's 
employee,  the  employer  may  be  liable  in 
damages  to  the  owner  of  the  automobile. 

The  test  of  whether  a  garage  keeper  has 
properly  fulfilled  his  duty  in  reference  to 
the  care  of  an  automobile  is  "Did  he  exer- 
cise ordinary  care  and  diligence  on  the 
particular  occasion  in  respect  to  the  prop- 
erty entrusted  to  his  custody?  Did  he 
use  all  the  care  and  diligence  which  a  pru- 
dent man  exercises  in  relation  to  his  own 
property?"  A  garage  keeper  is  not  liable 
for  damages  where  an  automobile  is  in- 
jured while  within  the  garage,  unless  he 
has  been  guilty  of  negligence  or  bad  faith. 
He  is  not  an  insurer  of  the  property  placed 
in  his  care,  and  is  only  bound  to  the  same 
degree  of  care  which  prudent  persons  us- 
ually take  of  their  own  property,  and  is 
liable  only  for  ordinary  neglect* 

In  case  a  fire  should  break  out  in  the 
garage,  and  automobiles  stored  therein  are 
destroyed,  the  garage  keeper  is  not  re- 
sponsible, imless  it  can  be  shown  that  by 
the  exercise  of  ordinary  care  he  could 
have  prevented  the  conflagration,  either  by 
means  of  a  different  construction  of  the 
premises  or  the  providing  of  a  reasonably 
proper  fire  extinguishing  appliance,  or  if 
the  fire  should  be  started  by  the  negli- 
gence and  carelessness  of  visitors  he  would 
not  be  liable  if  he  took  reasonable  precau- 
tion against  such  contingencies  by  the  pro- 
mulgation and  enforcements  of  proper 
rules.  It  is  the  garage  keeper's  duty  to 
keep  a  strict  watch  over  the  premises  and 
to  see  to  it  that  there  is  no  danger  per- 
mitted thereon  which  is  apt  to  injure  the 
property  in  his  care  by  fire  started  by  per- 
sons carelessly  using  matches  or  smoking. 
The  keeper  of  a  garage  must  be  on  the 

'0«/v  Liable  for  Negligence, — A  garage  keeper, 
in  the '  absence  of  bad  faith,  is  only  liable  for 
negligence. — Claflin  v.  Meyer,  75  N.  Y.  260,  31 
Am.  R.  467;  rev.  jt.  43  Super.  Ct.  (11  J.  &  S.)  i. 
See  also  Lynch  v.  Kluber,  20  Misc.  601,  46  N.  Y. 
Supp.  428;  (Sup.  1827)  Piatt  V.  Hibbard,  7  Cow., 
497;  (1832)  Knapp  V.  Curtis,  9  Wend.  60;  (1832) 
Schmidt  v.  Blood,  9  Wend,  268;  (Com.  PI.  1863) 
Arent  v.  Squire.  1  Daly,  347;  (Com.  PI.  1875) 
Smith  v.  Simms,  51  How.  Pr.  305;  (Super.  187^) 
Madan  v.  Covert,  45  Super.  Ct.  (13  J.  &  S.) 
245;  jt.  aff.  81   N.  Y.  629. 

*  Automobile  Stolen  from  Garage, — A  garage 
keeper  is  not  liable  for  an  automobile  stolen  from 
his  custody,  except  on  evidence  of  negligence. — 
(Super.    1877)    Madan    v.    Covert,    42    Super.    Ct. 
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alert  to  protect  the  property  belonging  to 
other  people,  which  they  have  placed  in  his 
custody.  This  may  require  the  establish- 
ment and  enforcement  of  rules  and  regu- 
lations applicable  to  people  who  come  to 
the  garage. 

The  proper  heating  of  a  garage  may  be 
of  importance.  If  it  is  necessary  to  keep 
the  building  of  a  certain  temperature  for 
the  safety  of  automobiles,  then  it  is  the 
garage  keeper's  duty  to  maintain  the  tem- 
perature requisite.  He  cannot  be  excused 
on  the  ground  that  his  fire  accidentally 
went  out,  or  that  an  employee  neglected 
to  attend  to  it.  It  is  his  duty  to  see  to 
it  that  the  conditions  of  the  garage  are 
proper.    He  is  paid  for  fulfilling  this  duty. 

If  an  automobile  should  be  stolen  from 
the  garage  the  garage  keeper  may  or  may 
not  be  liable,  according  to  the  circum- 
stances of  the  case.*  If  he  was  careful 
and  on  the  alert  to  prevent  thefts,  and 
did  all  that  a  reasonable  man  might  be 
expected  to  do  under  the  circimistances, 
there  can  be  no  responsibility  on  his  part 
to  the  owner  of  the  automobile.  On  the 
other  hand,  if  the  garage  keeper  negli- 
gently allowed  people  to  come  and  go  from 
his  building,  and  did  not  keq?  fn  eye  open 
to  protect  property  under  his  care  from 
theft,  then  there  is  liability  to  the  owner 
of  the  machine,  and  he  may  hold  the  gar-» 
age  keeper  liable  for  its  value,  provided 
the  automobile  is  not  recovered.  Where  a 
servant  or  employee  of  a  garage  keeper 
steals  an  automobile  the' garage  keper  is 
not  responsible  to  the  owner,  imless  he 
was  himself  guilty  of  gross  negligence.  If 
the  keeper  of  a  garage  has  exercised  rea- 
sonable care  in  the  selection  of  honest  em- 
ployees he  cannot  be  held  responsible  for 
their  dishonesty,  in  which  he  had  no  par- 
ticipation. 

The  rights  of  the  garage  keeper  are  not 
so  nimierous  as  his  responsibilities,  in  so 
far  as  his  relation  to  the  automobile  own- 
er is  concerned.  His  principal  and  most 
important  right  is  that  of  receiving  his 
charges  for  the  storage  of  the  property. 
He  is  entitled  to  receive  the  compensation 
agreed  upon,  and  at  the  stipulated  time.  If 
there  is  no  express  agreement  as  to  price 
to  be  charged  for  the  storage  or  care  of  a 
machine,  then  the  owner  of  the  automo- 
bile would  be  responsible  for  a  reasonable 
sum,  which  amount  would  be  determined 
by  the  current  rates  for  storing  machines 
of  like  character. 

The  garage  keeper  has  no  lien  on  the 
machine,  or  a  right  to  retain  possession  of 
it,  where  the  owner  uses  the  machine  from 
day  to  day,  because  there  is  no  possession 
which  the  garage  keeper  has  upon  which  a 
lien  can  be  based.    In  order  to  establish  a 


} 


10  J.  &  S.)  135;  (1879)  Id..  45  Super.  Ct.  (13 
.  &  S.),  245;  jt.  aflf.  81  N.  Y.  629.  ,  .,    ,r 

Proof  of  larceny  or  burglary  does  not  of  itsell 
relieve  the  garage  keeper.  He  must,  in  addition, 
show  that  he  did  not  in  any  wise  contribute  by 
any  neglect  or  want  of  precaution  on  his  part. — 
Abfcasis  v.  Gray,  43  Suner.  Ct.   (11  T.  &  S.)    573- 

Theft  by  Employee. — If  an  automobile  is  stolen 
by  the  servant  of  a  garage  keeper,  without  gross 
negligence  on  the  keeper's  part,  he  is  not  liable. — 
Schmidt  v.  Blood,  9  Wend.  268. 
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lien  for  the  purpose  of  enforcing  charges 
against  an  automobile  the  party  claiming 
the  lien  must  have  had  continuous,  un- 
broken possession.  A  surrender  of  the 
possession  of  the  property  surrenders  tne 
right  to  a  lien.  If,  however,  the  garage 
keeper  has  had  unbroken  possession  of  an 
automobile  he  possesses  a  common  law 
right  to  retain  the  machine  until  the 
charges  are  paid. 

Before  concluding  it  might  be  suggested 
that  it  would  be  of  advantage  to  garage 
keepers  and  owners  of  automobiles  to  have 
at  their  disposal  a  certain  fixed  form  of 
contract  covering  the  storage  of  automo- 
biles, containing  proper  agreements  for  the 
protection  of  the  parties  in  case  contingen- 
cies happen  similar  to  those  pointed  out 
above. 


Alcohol  Bill  Passes  Senate. 

The  so  called  free  alcohol  bill  passed 
the  Senate  last  Wednesday,  after  receiving 
several  important  amendments.  One  of 
them  was  that  the  bill  should  not  go  into 
effect  until  January  i,  1907,  instead  of 
after  three  months,  as  the  bill  read  when 
it  came  from  the  House. 

In  another  amendment  the  Senate  adds 
to  the  penalties  for  violation.  The  House 
bill  named  a  fine  of  $5,000  to  be  paid  upon 
•conviction,  or  imprisoranent  for  five  years, 
at  the  discretion  of  the  court  The  Senate 
adds  the  confiscation  of  personal  and  other 
property  used  in  the  unlawful  business. 

The  chief  reason  assigned  for  extend- 
ing the  time  for  the  bill  to  go  into  opera- 
tion was  that  the  CommiBsioner  of  In- 
ternal Revenue  asked  time  in  which  to 
make  preparations  to  carry  the  law  into 
effect. 

Debate  upon  the  bill  in  the  Senate,  while 
not  prolonged,  was  of  an  interesting  char- 
acter. It  was  shown  that  there  was  an 
immense  popular  pressure  upon  Congress 
for  the  passage  of  the  law,  which  finally 
broke  down  all  opposition  from  the  Stand- 
ard Oil  Company  and  the  wood  alcohol 
manufacturers  and  compelled  the  Senate  to 
act  promptly  and  with  great  unanimity.  The 
chief  speech  made  upon  the  measure  was 
by  Senator  Teller;  who  said  he  had  been 
overwhelmed  by  letters  and  messages  from 
his  State  urging  him  to  vote  favorably  on 
the  bill.  However,  the  senator,  while 
obeying  the  voice  of  his  people,  had  the 
temerity  to  say  that  they  and  pretty  much 
all  the  other  people  of  the  country  were 
mistaken  as  to  the  benefits  which  would 
accrue  from  the  law.  His  and  other  ex- 
pressions upon  the  Senate  floor  showed 
that  the  members  of  that  body  were  acting 
under  compulsion  and  not  from  choice  or 
conviction. 

The  bill  has  already  gone  to  conference 
and  will  be  disposed  of  within  a  few  days. 


It  is  believed  the  law  will  be  generally 
adopted  by  the  cities  and  counties  of  the 
Commonwealth. 

One  of  the  most  notable  features  of  the 
law  is  the  provision  that  the  owner  or 
operator  of  an  automobile,  when  a  horse  or 
other  animal  shall  become  frightened  at 
his  machine,  shall  come  to  a  stop  and  de- 
scend and  assist  the  driver  of  such  animal 
to  quiet  the  animal.  This  provision,  how- 
ever, does  not  apply  to  women,  a  large 
number  of  which  drive  their  own  machines 
in  Virginia.  It  was  inserted  at  the  instiga- 
tion of  farmers  in  the  great  southwest  sec- 
tion, who  claim  that  the  lives  of  them- 
selves and  families  are  endangered  by  the 
automobilists  who  dash  by  at  frightful 
speed,  leaving  the  drivers  to  quiet  theif 
frightened  animals  as  best  they  can.  They 
claim  that  the  presence  of  the  automobiles 
has  been  the  cause  of  numberless  accidents. 
The  southwest  is  the  greatest  automobiling 
region  of  Virginia. 

The  effect  of  the  law  is  already  being 
felt,  although  it  is  not  yet  in  operation.  A 
great  many  local  automobilists  are  already 
observing  the  provisions  of  it.  An  at- 
tempt to  comply  with  the  provisions  of 
the  law  resulted  in  a  peculiar  accident  re- 
cently. D.  B.  Tennant,  of  Oatlands,  halted 
on  the  road  for  the  purpose  of  assisting  a 
farmer  to  quell  a  frightened  animal,  leav- 
ing his  wife  and  her  mother  seated  in  the 
car.  The  younger  woman,  in  her  excite- 
ment, threw  wide  open  the  throttle  of  the 
machine,  which,  bounding  forward  at  high 
speed,  struck  her  husband,  knocking  down 
and  running  over  him.  It  then  took  a 
course  straight  across  country,  carr3ring 
the  women,  who  were  completely  helpless, 
neither  being  able  to  operate  it.  The 
automobile  brought  up  in  a  ditch,  and  both 
women  were  thrown  out.  Mr.  Tennant 
was  considerably  injured. 


Judge  Saunders  sustains  the  contention 
of  Mr.  Strout  that  he  is  not  liable  for  any 
damage  done  by  his  autoifcobile  while  it  is 
not  in  his  actual  possession. 


Virginia's  New  Law. 

The  new  Virginia  automobile  law  to  be- 
come effective  June  13  is  a  matter  of  con- 
cern to  every  owner  of  a  car  in  that  State. 


Owner  Not  Liable  If  Not  in  Motor. 

New  York.— Edwin  A.  Strout,  a  wealthy 
business  man  residing  at  No.  508  West 
1 1 2th  street,  by  a  decision  handed  down  re- 
cently by  Judge  Saunders,  in  the  Eleventh 
Municipal  District  Court,  will  not  have  to 
pay  Virginia  Samuels,  of  No.  514  West 
125th  street,  $500  damages.  Mrs.  Samuels 
left  a  street  car  at  I2.'?th  street  and  Am- 
sterdam avenue  in  March  last,  when  Mr. 
Strout*s  automobile,  driven  by  Philip  H. 
Lucas,  of  Mount  Vernon,  swung  suddenly 
around  the  corner,  struck  her  and  hurled 
her  10  feet  away.  She  testified  that  Lucas 
dashed  away  without  offering  to  assist  her 
in  any  way. 

The  woman  was  assisted  to  her  home, 
and  was  unable  to  work  for  ten  weeks. 
Suit  was  brought  against  Mr.  Strout  to 
recover  $500  damages. 

Through  his  attorney  Mr.  Strout  con- 
tended he  was  not  responsible  for  the  acci- 
dent when  he  was  not  an  occupant  of  the 
automobile  and  while  it  was  not  under  his 
control.  Lucas  had  borrowed  the  automo- 
bile from  Mr.  Strout. 


When    Massachusetts    AutomobiN 
ists  Are  Criminally  Liable. 

Boston,  Mass. — Whoever  participates  in 
the  overspeeding  of  an  automobile  is  crim- 
inally liable,  according  to  a  decision  an- 
nounced recently  by  a  majority  of  the  Su- 
preme Court  of  Massachusetts.  If  the 
owner  or  any  person  having  control  of  the 
machine  knew  or  allowed  the  motor  car  to 
run  illegally  he  is  equally  liable  with  the 
chauffeur.  The  decision  was  in  a  test  case, 
known  as  the  Commonwealth  against  Rolan 
H.  Sherman,  who  is  a  son  of  Judgfe  Edgar 
J.  Sherman,  of  the  Superior  Court  bench 
of  Massachusetts.  Mr.  Sherman  was  fonnd 
guilty  in  the  Central  District  Court  at 
Worcester  for  driving  his  automobile  more 
than  12  miles  an  hour,  the  speed  limit  fixed 
by  the  town  of  Leicester.  In  the  Superior 
Court,  to  which  he  appealed,  he  was  found 
guilty.  Holding  that  he  could  not  be  con- 
victed on  the  evidence,  Mr.  Sherman  car- 
ried the  case  to  the  Supreme  Court.  It 
was  agreed  that  he  was  in  the  automobile, 
which  was  going  at  an  excessive  speed,  and 
that  he  was  one  of  five  persons  in  the  ve- 
hicle, although  he  was  not  himself  operat- 
ing it.  The  high  court  holds  this  proof 
sufficient  of  conviction.  It  says  the  auto- 
mobile was  registered  with  the  Highway 
Comm.ission  by  the  defendant,  and  in  his 
own  name,  warranting  a  finding  that  he  was 
the  general  owner  or  that  he  had  a  special 
property  right  which  gave  him  control.  The 
court  decides  that  if  he  is  guilty  he  is 
guilty,  not  as  owner,  but  because  the  evi- 
dence warranted  the  jury  in  finding  as  a 
fact  that  he  participated  in  the  machine  be- 
ing run  at  an  illegal  speed. 

Alfred  Reeves  Manager  of  A.   M. 
C.  M.  A. 

At  a  two  days'  session  of  the  A  M.  C. 
M.  A.,  held  at  the  Hotel  Manhattan,  New 
York,  this  week,  Alfred  Reeves  was  cho>en 
general  manager  of  the  association,  to  suc- 
ceed Roger  B.  McMullen,  resigned.  The  of- 
fices will  be  removed  from  Chicago  to  New 
York,  and  located  in  the  Spalding  Build- 
ing, 31  West  Forty-second  street  Mr. 
Reeves  has  been  secretary  of  the  New  York 
Automobile  Trade  Association. 

It  was  decided  to  establish  an  associate 
membership  for  importers,  and  a  resolution 
was  passed  protesting  against  the  proposed 
action  of  the  A.  A.  A.  committee  on  the 
Glidden  Tour  in  limiting  entries  to  cars  of 
a  certain  weight. 


The  New  York  Motor  Gub  will  give  it> 
annual  orphans*  day  automobile  trip  to 
Coney  Island  June  6.  It  is  expected  that 
3,000  children  will  be  given  a  ride.  This 
will  not  be  possible  unless  more  cars  art 
offered.  Chairman  W.  J.  Morgan  says  that 
only  125  vehicles  have  been  offered  thus 
far,  and  400  will  be  needed. 
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The  Location  of  the  Spark  Point. 

One  of  the  factors  which  influence  the 
dependability  of  ignition  is  the  location  of 
the  ignition  point.  First  of  all,  no  matter 
what  t>'pe  of  ignition  is  used,  the  ignition 
point  must  be  so  located  that  the  interior 
parts  of  the  ignition  mechanism  are  pro- 
tected against  oil,  are  well  cooled  and  al- 
ways fanned  by  the  new  chatge.  Reliable 
ignition  can  only  be  secured  by  meeting 
all  these  requirements.  However,  as  sim- 
ple and  easy  as  it  may  seem  to  fulfil  these 
conditions,  it  is  very  difficult  in  practice. 
In  the  design  of  a  motor  cylinder  the 
chief  object  to  be  considered  by  the  de- 
signer is  to  obtain  a  very  uniform  product, 
with  as  few  wasters  as  possible.  The  re- 
quirements that  must  be  mdt  are  multi- 
farious and  those  which  are  Imperative,  If 
reliable  igniition  is  to  be  secured,  are  liable 
to  be  relegated  to  the  background. 

Thus,  the  unfavorable  arrangement  of 
the  ignition  mechanism  on  the  1903  Mer- 
cedes motor,  in  a  position  where  it  is  much 
exposed  to  oil,  is  chiefly  due  to  a  desire 
of  the  Daimler  Company  to  produce  a  light 
motor  of  great  output.  To  this  end  they 
arranged  the  inverted  inlet  valve  at  the 
middle  of  the  cylinder  head,  and  in  order 
that  the  spark  points  might  be  surrounded 
by  the  incoming  charge  they  were  obliged 
to  place  the  spark  mechanism  on  the  oppo- 
site side  from  the  exhaust  valve,  in  a  po- 
sition where  it  could  most  easily  be  reached 
by  the  oil  passing  through  the  piston  rings. 
The  writer  considers  that,  as  regards 
high  specific  power,  the  Mercedes  1903  mo- 
tors are  even  to-day  unequalled,  but  this 
advantage  was  gained  at  the  expense  of  re- 
liability, and  was,  therefore,  little  appreci- 
ated by  the  public.  On  the  contrary,  the 
arrangement  of  the  ignition  mechanism  in 
the  1902  Mercedes  motor  (in  the  side  of 
the  inlet  valve  chamber)  was  so  unusually 
favorable  that  short  circuiting  in  conse- 
quence of  sooting  of  the  interior  portions 
of  the  make  and  break  mechanism  was 
rare,  indeed,  and  their  high  degree  of  re- 
liability places  these  motors  even  to-day 
among  the  most  desirable  ones.  The  Daim- 
ler people,  therefore,  continued  this  ar- 
rangement in  1904,  as  well  as  1905  and 
1906,  the  best  proof  of  its  advantages  and 
its  value.  Spark  points  located  directly 
above  or  below  the  inlet  valve  can  never 
become  oil  covered  or  sooted  to  such  an 
extent  as  to  cause  interior  short  circuits; 
they  are  always  fanned  by  the  fresh  charge 
and  can  be  easily  so  arranged  that  they  are 
cooled  sufficiently. 

It  cannot  be  claimed,  however,  that  the 
spark  terminals  can  be  easily  taken  apart, 
especially  if  they  are  carried  by  a  flanged 
P^ugr  as  in  the  Mercedes  motor.  The 
spark  plugs  of  the  two  inner  cylinders  are 


particularly  hard  to  get  at,  and  the  un- 
screwing of  the  nuts  holding  these  plugs 
in  place,  between  two  hot  cylinders,  does 
not  constitute  one  of  the  enjoyable  fea- 
tures of  automobiling.  This  flanged  igni- 
tion plug  is  one  of  the  characteristic  fea- 
tures of  the  Mercedes  motor.  It  has  its 
advantages,  as  well  as  its  disadvantages, 
and  the  latter  have  caused  a  large  num- 
ber of  French  manufacturers,  who  have 
adopted  make  and  break  ignition,  to  sep- 
arate the  stationary  and  movable  electrodes 
and  to  mount  each  one  separately  in  the 
cylinder  head.  Closely  related  to  the 
flanged  ignition  plug  of  the  Mercedes  mo- 
tor is  Mayba^h's  ignition  channel,  a  feature 
which,  so  far  as  the  writer  is  aware,  is 
found  only  on  the  Mercedes  motor.  The 
flanged  ignition  plug  carrying  both  the 
stationary  and  movable  electrodes  undoubt- 
edly has  the  advantage  of  combining  on 
one  support  two  parts,  the  operation  of 
which  is  interdependent,  and  which,  in  case 
of  faulty  operation  owing  to  short  circuit- 
ing, must  both  be  disconnected  and  inspect- 
ed. An  interior  defect  of  the  ignition 
mechanism  may  just  as  well  be  due  to  the 
stationary  as  to  the  movable  terminal,  and 
to  determine  whether  the  one  or  the  other 
is  at  fault  without  taking  the  mechanism 
apart  is  often  extremely  difficult,  if  not  im- 
possible. Consequently,  in  the  case  of  such 
a  defect,  where  the  parts  are  mounted  as 
in  the  Mercedes  motor,  the  removal  of  both 
is  not  only  desirable  but  necessary. 

The  reason,  however,  why  the  Daii^^ 
Comi)any  has  constantly  retained  the 
flanged  ignition  plug  is  to  be  found  in  the 
second  peculiarity  of  the  Mercedes  motor, 
the  ignition  channel,  which  connects  the 
chamber  in  which  the  spark  terminals  are 
located  with  the  compression  chamber. 
This  ignition  channel  evidently  serves  the 
purpose  of  creating  a  shooting  flame 
which  would  ignite  the  compressed  gases 
more  quickly  than  a  single  spark  between 
the  points  of  the  ignition  terminals.  How- 
ever, though  this  idea  may  be  right  theo- 
retically, especially  as  applied  to  low  ten- 
sion ignition,  in  practice  difficulties  are  en- 
countered which  diminish  its  value  and 
often  make  it  illusory.  The  ignition  cham- 
nel  has  a  real  value  only  in  case  the  make 
and  break  terminals  located  in  the  chamber 
at  its  bottom  are  completely  protected 
against  sooting,  and  at  the  time  of  igni- 
tion the  chamber  is  filled  with  fresh  gases 
capable  of  giving  a  strong  shooting  flame. 

But  to  satisfy  these  two  requirements  is 
a  very  difficult  task,  and  in  many  cases  im- 
possible, and  for  this  reason  numerous 
French  designers  who  have  adopted  make 
and  break  ignition  prefer  the  advantage  of 
an  absolutely  reliable  and  uniform  to  a 
very  energetic  but  not  so  reliable  ignition. 
They  have  developed  the  stationary  contact 
terminal  in  the  form  of  a  spark  plug,  and 
screw  it  separately  into  the  cylinder  head, 
as  near  the  centre  of  the  compression 
space  as  possible;  while  the  movable  con- 
tact terminal,  also  separate,  is  mounted  at 
right    angles    thereto,    horizontally    in    the 


side  wall  of  the  cylinder  head  or  the  valve 
chamber.  These  designers,  therefore,  use 
no  ignition  channel,  and  disregard  the  ad- 
vantages of  the  shooting  flame.  The  igni- 
tion in  their  motors  is  apparently  less 
rapid  and  they  are  obliged  to  advance  the 
spark  more  in  proportion  for  a  given  speed. 
Owing  to  the  fact  that  the  stationary  and 
movable  contact  terminals  are  mounted 
separately  in  the  cylinder  wall,  they  have 
a  greater  choice  in  the  selection  of  the  loca- 
tion of  these  parts  and  are  able  to  place 
the  stationary  terminal  in  such  a  position 
that  it  is  fully  protected  against  oil,  and 
always  fanned  by  a  current  of  fresh  gases 
and  thus  cleaned.  This  circumstance,  in 
connection  with  the  possibility  of  easily 
and  quickly  removing  the  stationary  ter- 
minal when,  owing  to  a  defect  in  its  insu- 
lation, it  must  be  replaced,  makes  this  ar- 
rangement of  separate  spark  terminals  more 
reliable  in  operation  than  the  flanged  igni- 
tion plug  mounted  in  the  wall  of  an  igni- 
tion chamber  communicating  with  the  com- 
bustion chamber  through  an  ignition  chan- 
nel; and  the  Frenchmen,  as  practical  men, 
prefer  a  higher  degree  of  reliability  to  an 
increased  output  of  the  motor  coupled  with 
the  possibility  of  failure. 

As  regards  the  location  of  the  spark 
plug  in  connection  with  higli  tension  mag- 
neto and  battery  ignition,  the  conditions  of 
faultless  operation  are  the  same  as  with 
make  and  break  ignition.  The  spark  plugs, 
too,  must  be  so  located  that  they  arc  pro- 
tected against  oil,  and  kept  as  cool  as  pos- 
sible. The  ignition  channel  would  be  no 
advantage  with  either  type  of  ignition,  for 
the  reason  that  the  jump  spark  possesses 
less  igniting  power  than  the  contact  spark; 
and,  so  far  as  the  writer  knows,  the  prin- 
ciple of  the  ignition  channel  has  never 
been  advantageously  employed  in  connec- 
tion with  high  tension  ignition. — Der  Mo- 
torwagen. 


Foreign  Notes. 

A  number  of  English  automobile  manu- 
facturers and  agents  have  recently  indulged 
in  record  runs  between  London  and  Monte 
Carlo  for  advertising  purposes.  In  France 
the  legal  speed  limit  in  the  country  is  30 
kilometers  (18^2  miles)  per  hour,  but  it  is 
not  enforced,  as  in  England,  by  means  of 
police  traps. 


A  special  meeting  of  internationally  rec- 
ognized automobile  clubs  was  called  at 
London  on  May  25,  to  consider  a  proposal 
of  the  A.  C.  G.  B.  &  L,  or  a  revival  of  the 
Gordon  Bennett  race  on  practically  the 
original  lines,  except  that  the  weight  limit 
is  to  be  850  instead  of  1,000  kilogs. 


The  annual  report  of  the  British  Patent 
office  shows  that  inventors  are  largely  con- 
centrating their  ingenuity  upon  automobile 
improvements,  especially  anti-slipping  and 
anti-puncture  devices  and  speed  gears. 
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The  Northwestern  Storage  Battery  Com- 
pany have  removed  from  Chicago  to  Mil- 
waukee. 

The  A.  C.  of  Maryland  has  printed  the 
new  Maryland  automobile  law  in  pamphlet 
form  for  distribution. 

Willis  H.  Dutton,  Washington,  N.  J.,  has 
been  appointed  State  motor  vehicle  in- 
spector for  that  section. 

The  Reo  Motor  Car  Company  are  break- 
ing ground  for  two  new  buildings,  which 
will  give  65,000  square  feet  additional  floor 
space. 

The  Chicago  A.  C  has  issued  a  brochure 
showing  the  plans  for  the  new  clubhouse 
to  be  erected  between  Jackson  and  Van 
Buren  streets. 

The  Newmastic  Tire  Company  have  a 
plant  at  370  Manhattan  avenue,  New  York. 
They  will  manufacture  tires  and  filler,  and 
make  repairs. 

Louis  F.  BuflF,  of  the  Buff  &  Buff  Manu- 
facturing Company,  Jamaica  Plains,  Mass., 
is  in  the  market  for  a  good  self -starting 
arrangement. 

The  Warner  Instrument  Company  will 
open  a  branch  ofHce  at  1251  Michigan  ave- 
nue, Chicago,  III,  June  i,  with  A.  J.  In- 
derrieden  as  manager, 

William  Herrick,  treasurer  and  manager 
of  the  William  Herrick  Company,  agents 
for  the  Peerless  cars,  1334  Michigan  ave- 
nue, Chicago,  died  May  25. 

The  Sterling  Engine  Company,  of  Buf- 
falo, N.  Y.,  is  looking  for  a  site  for  the 
erection  of  a  new  plant  for  the  construc- 
tion of  commercial  motor  vehicles. 

Beside  their  motor  truck  business  the 
recently  incorporated  Nielson  Motor  Car 
Company,  of  Detroit,  will  soon  place  on 
the  market  a  runabout,  with  single  cylinder 
and  friction  drive. 

The  Lawrence  (Kan.)  A.  C.  has  been  or- 
ganized with  the  following  officers:  Presi- 
dent. Dr.  A.  P.  Hults;  vice  president,  J. 
A.  Henley;  secretary  and  treasurer,  Ernest 
Crawley. 

Motor  car  drivers  are  warned  to  be  espe- 
cially observant  of  speed  regulations  at 
Springfield  and  Westfield,  Mass.  Courses 
are  marked  off  on  Main,  Elm  and  Frank- 
lin streets,  Westfield,  to  catch  unwary  au- 
tomobilists. 

The  Memphis  (Tenn.)  A.  C.  has  been 
organized  with  the  following  officers :  Presi- 
dent, S.  T.  Cames;  vice  president,  A.  S. 
Caldwell;  secretary,  Harry  Liggett;  board 
of  control,  P.  P.  Williams,  chairman;  J. 
A.  Ombrey.  Jr.,  F.  F.  Hill,  W.  F.  Yates 
and  J.  Falls. 

It  is  reported  at  Altoona,  Pa.,  that  the 
Commercial  Trust  Company  of  America 
has  been  organized,  with  H.  S.  Kerbaugh 
as  president.  They  are  said  to  have  pur- 
chased  Kerbaugh's  car   repairing  plant   at 


Bcllcwood,  and  will  manufacture  automo- 
bile trucks,  moving  vans,  &c. 

The  McGiehan  Manufacturing  Company 
have  reorganized  and  moved  to  1557  Broad- 
way, New  York. 

The  Caledonian  County  A.  C  has  been 
organized  at  St  Johnsbury,  Vt,  with  the 
following  officers:  President,  Dr.  W.  J. 
Aldrich;  vice  president,  George  Burbank; 
secretary  and  treasurer,  C.  T.  Ranlet. 

The  price  of  gasoline  still  continues  to 
rise.  Within  the  past  week  an  advance  of 
3  cents  per  gallon  on  the  grade  usually  pur- 
chased by  motorists  was  announced  by  the 
Standard  Oil  Company,  making  the  price 
18  cents  per  gallon.  ^ 

The  temporary  headquarters  of  the  Au- 
tomobile Club  of  California  are  at  21  Pre- 
sidio avenue,  San  Francisco,  the  home  of 
L.  P.  Lowe,  chairman  of  the  executive  com- 
mittee. This  committee  requests  that  all 
members  send  their  present  address  at  once. 

It  is  reported  that  the  Commercial  Truck 
Company  of  America  has  been  organized 
at  Tyrone,  Pa.,  with  H.  S.  Kerbaugh  as 
president.  It  is  said  that  the  new  company 
has  taken  over  Mr.  Kerbaugh's  plant  near 
Bellwood  and  will  manufacture  motor 
trucks. 

The  Hewitt  Rubber  Company,  of  Buf- 
falo, N.  Y.,  is  experimenting  in  the  manu- 
facture of  a  puncture  proof  rubber  tire  for 
automobiles.  It  is  claimed  that  excellent 
results  have  been  obtained  and  that  ar- 
rangements will  shortly  be  made  to  manu- 
facture the  new  tires  regularly. 

Grand  Rapids  (Mich.)  policemen  are 
now  making  a  crusade  against  machines 
not  equipped  with  tail  lights  as  required  by 
law.  These  are  supposed  to  give  warning 
in  the  rear  and  illuminate  the  license  num- 
ber, but  they  do  not  do  the  latter,  and  be- 
cause of  dust  and  draft  it  is  almost  impos- 
sible to  keep  them  burning.  Motorists 
claim  that  with  four  lights  on  a  machine, 
the  side  lights  showing  a  bullseye  behind, 
there  is  sufficient  illumination  on  any  car. 


Garage  Notes. 

H.  P.  H incline  and  Clarence  Fecsc  have  opened 
a  garage  at  Elyria,  Ohio. 

Gillis,  Jones  &  Miller,  Santa  Monica,  Cal.,  will 
erect  a  fireproof  garage  the  coming  summer. 

C.  D.  Martin  has  opened  a  garage  and  repair 
shop  at  538  East  Eighteenth  street,  Paterson, 
N.  J. 

A  garage  has  been  opened  at  Jewett  City,  Conn. 
F.  G.  Waters  is  president  and  A.  A.  Young 
treasurer. 

J.  M.  Clark  has  succeeded  the  Pope  Manufac* 
turing  Company  at  the  garage  on  Casino  Terrace, 
Newport,  R.  I. 

J.  A.  Dowling  has  opened  a  garage  at  Port- 
land, Me.  He  was  formerly  with  the  Harry 
Fosdick  Company,   Boston. 

Walter  B.  Duffy  will  rebuild  the  garage  on 
Plymouth  avenue,  Rochester,  N.  Y.,  that  was 
burned  March  23  last. 

Benjamin  Cook  and  Charles  L.  Clark  are  plan- 
ning to  establish  a  garage  and  repair  shop  at  Sand- 
wich, Mass.,  the  coming  summer. 

Luke  Kilgallon  has  just  completed  a  fireproof 
garage  at  the  junction  of  (ircnwood  avenue  and 
Broadway,   Far   Rockaway,   Long   Island. 

The  Newport  ( R.  L)  ElnRinecring  Works  have 
erected  a  garage  at  359  Thame*,  street  in  that  city. 


It  has  8,000  sqtiare  feet  floor  space,  and  win  open 
for  business  June  1. 

Morflpan  S.  Simms'  livery  stable,  39^  Banm 
street,  East  End,  Pittsburg,  Pa.,  is  being  rcxDod- 
eled  for  a  garage. 

The  Pawtucket  (R.  I.)  Auto  Company.  W.  H. 
Fuller  proprietor,  will  build  a  garage  on  East 
avenue  hill  in  that  city  the  coming  summer. 

The  Harvard  Marine  and  Auto  Companj,  Cam- 
bridge, Mass.,  will  build  a  garage  adjoining  their 
property  at  2$  Eliot  street  the  coming  summer. 

The  Ellicott  Automobile  Sution.  at  Ellicott  and 
Washington  streets,  Buffalo,  N.  Y.,  is  bdng  re- 
modeled by  the  new  proprietors,  Wenzcl  &  White. 

Bell,  Billmyer  &  Rorke  will  open  a  garage  at  21 1 
West  Eighty-seventh  street.  New  York,  June  i.  It 
will  be  a  fireproof  structure,  with  a  capacity  of 
seventy-five  cars. 

The  Auto  Exchange  on  Alexandrine  avenoe,  in 
Detroit,  will  soon  build  an  extensive  addition  to 
their  garage,  which  will  be  used  as  a  repair  shop. 
Mr.  J.  E.  Peters  will  be  manager. 

W.  C.  Jaynes,  who  recently  disposed  of  his  in- 
terest in  the  Jaynes  Automobile  Company,  of  Buf- 
falo, N.  Y.,  has  rented  the  storeroom  formerly 
occupied  by  the  Hartford  Rubber  Company  at  686 
Main  street,  for  use  as  an  automobile  salesroom. 
It  is  understood  he  has  secured  the  local  agency 
for  two  standard  makes  of  cars. 


Trade  Personals. 

John  L.  Poole,  for  several  years  foreign  rep- 
resentative of  the  Olds  Motor  Works,  has  been 
appointed  foreign  sales  manager  of  the  Acrocar 
Company. 

George  H.  Strout  has  resigned  as  president  and 
director  of  the  Western  Automobile  Company, 
St.  Paul,  Minn.,  and  returned  to  his  home  in 
New  York  city. 

B.  L.  Gravel,  formerly  with  the  Oldsmobile 
Company,  has  been  appointed  superintendent  of 
the  Amos  Pierce  Automobile  Company's  factory 
at  Syracuse,  N.  Y. 

Frank  J.  Dimmer  has  been  appointed  manager 
of  the  Fee-Bock  Auto  Company  on  Jefferson  ave- 
nue in  Detroit.  He  was  formerly  connected  with 
the  Seidler-Miner  Electric  Company. 


New  Agencies. 

Coldwater,  Mich.— V.  L.  Pendleton  &  Co.,  Max- 
well cars. 

Portland,  Me. — J.  A.  Dowling,  Pierce  and  Co- 
lumbia cars. 

Louisville,  Ky. — The  Zom-Strauss  Company, 
Thomas  cars. 

Boston,  Mass. — The  Boston  Mechanical  Com- 
pany, Motor  Mart,  Moon  cars  (New  England 
agency). 


Commercial  Veliicie  Notes. 

Annapolis,  Md.,  has  two  companies  letting  out 
motor  vehicles  for  hire.  With  the  enlargement  of 
the  Naval  Academy  the  prospect  of  business  is 
good. 

The  city  editions  of  the  New  York  Herald  and 
Evening  Telegram  are  now  being  delivered  in  a 
Panhard  car,  the  chassis  having  been  fitted  with 
a  delivery  wagon  body. 

The  Knox  Motor  Truck  Company,  of  Spring- 
field, Mass.,  are  about  to  ship  a  watering  cart  to 
the  Metropolitan  Park  Commissioners  of  Boston 
for  use  on  the  State  Park  reser\-ations. 

The  East  Jersey  Motor  and  Transportation  Com- 
pany, of  Elizabeth,  N.  J.,  have  purchased  three  Knox 
buses  haying  a  carrying  capacity  of  from  sixteen 
to  twenty  passengers.  Delivery  is  promised  by  June 
20.  They  expect  to  purcliase  three  larger  buses 
to  carry  from  twenty-five  to  thirty  passengers  the 
coming  week.  The  smaller  vehicles  will  be  put 
in  operation  on  the  main  line  between  Elizabeth, 
Rahway  and  Roosevelt,  and  on  the  branch  line 
from  Linden  to  Tremly,  as  soon  as  they  arrive. 
The  larger  machines  will  be  used  on  the  main  line. 
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Trade  Literature  Received. 

East  Jersey  Motor  and  Transportation  Company, 
81  Broad  street,  Elixabeth,  N.  J. — Prospectus. 

J.  H.  Williams  &  Co.,  250  Hamilton  avenue, 
Brookljm,  N.  Y. — Catalogue  of  drop  forgings. 

The  Aston  Motor  v  Accessories  Company,  Ltd., 
Birmingham,   England. — Catalogue  of  products. 

The  Auto  Parts  Company,  47  and  49  South 
Canal  street,  Chicago,  111. — Circulars  of  special- 
tics. 

McGiehan  Manufacturing  Company,  1557  Broad- 
way, New  York.— Booklet,  "McGiehan  Speed- 
ometer." 

Joseph  W.  Jones,  133  West  Thirty-second  street. 
New  York. — Booklet,  *Tolice,"  advertising  Jones 
speedometer. 

St.  Anne  Kerosene  Motor  Company,  St.  Anne, 
111. — Catalogue  of  the  Perfect  kerosene  engines 
and  automobiles. 

Newmastic  Tire  Company,  370  Manhattan  ave- 
nue, New  York.— Booklet,  "What  Autoists  Think 
of  Newmastic  Tires.** 

The  Railway  Lock-Nut  Company,  77  Jackson 
boulevard,  Chicago. — Description  and  price  list  of 
the  Bull-Dog  lock-nuts. 

The  H.  H.  Franklin  Manufacturing  Company, 
Syracuse.  N.  Y.— Booklet.  "Weight  vs.  Ability, 
Safety,  Comfort  and  Cost.'* 

Century  Cement  Biachine  Company,  181  and 
183  West  Main  street,  Rochester,  N.  Y.— Book- 
let of  the  Hercules  cement  stone  machine. 

Kilgore  Automobile  Air  Cushion  Company,  46 
Columbus  avenue,  Boston,  Mass. — Circular  of  Kil- 
gore auto  air  cushion  "Shock  Eliminators.*' 

Hennebique  Construction  Company,  11 23  Broad- 
way, New  York. — Description  and  illustrations  of 
the  Hennebique  system  of  armored  concrete  con- 
struction. 

Manufacturing  and  Equipment  Company,  299 
Marginal  street.  East  Boston,  Mass. — Booklet  of 
sanitary  all  metal  factory  wash  bowls,  soda  and 
potash  kettles,  stools,  etc 


New  Incorporations. 

Motor  News  Company,  Detroit,  Mich. — Capital 
stock.  $30,000. 

The  Bruno  Auto  Company,  Brooklyn. — Capital, 
$5,000.  Directors,  D.  H.  A.  Bums,  A.  E.  Burns 
and  Fred  Bums,  Brooklyn. 

The  Gaither-Owen  Company. — Capital,  $5,000. 
Incorporators,  R.  A.  Rainey  and  R.  M.  Owen,  New 
York  city;  C.  T.  Gaither,  Youngstown,  Ohio. 

Trout  Auto  Livery  Company,  Chicago. — Capital, 
$2,500;  dealing  in  automobiles.  Incorporators,  Da- 
vid Trout,  Warren  M.  Trout  and  Bion  L.  Trout. 

Park  Place  Garage  and  Machine  Company,  Brook- 
lyn. N.  Y. — CapiUl  stock,  $25,000.  Incorporators, 
John  E.  McKenna,  T.  C.  Gaillard  and  James  C. 
McKenna.  Brooklyn. 

Abell  Speedometer  Company. — Speedometers,  etc. 
Capital,  $100,000.  President,  RoUin  Abell,  Dor- 
chester, Mass.;  treasurer,  A.  N  Frost,  Lawrence. 
Mass.;  clerk,  William  F.  Howard,  Roxbury,  Mass. 

Royal  Auto  Company. — ^To  buy  and  sell  automo- 
biles; capital,  $5,000.  President.  Oscar  E.  Berry, 
Brighton,  Mass.;  treasurer,  Winncfred  B.  Lowell, 
Boston;  clerk,  Winnifred  E.  Clogston,  South  Bos- 
ton. 

Franco-American  Auto  and  Supply  Company, 
Chicago. — Capital,  $25,000;  manufacturing  and 
dealing  in  automobiles.  Incorporators.  William 
T.  Church,  Howard  W.  Lewis  and  Lloyd  A. 
>yicks. 

The  Harris  Auto  Machine  Company,  Buffalo,  N.  Y. 
— Capital,  $100,000.  $500  paid  in.  Incorporators. 
Byron  P.  Angell,  William  D.  Chamberlain,  Dayton 
A.  Minard.  Barnett  W.  Harris  and  Herbert  A. 
Pullcn,  of  Buffalo. 

The  Gully  Auto  Con^any,  Hollis,  Mich. — One 
thousand  dollars  capital  stock ;  to  operate  an  automo- 
bile rtne  for  freight  and  passengers  between  Eldo- 
rado and  Hollis,  in  Greer  County.  Incorporators,  J. 
C.  Gully,  of  Eldorado;  R.  J.  Gully,  Jr.,  and  W.  D. 
Gully,  of  Hollis. 

Peterson  Manufacturing  Company,  New  York 
City. — To  manufacture   special   lubricating  devices 


for  different  makes  of  cars.  Incorporated  under 
New  York  State  laws  with  the  following  officers: 
President,  J.  T.  Peterson;  vice  president  and  sec- 
retary, George  W.  Phillips;  treasurer,  Lorillard 
Spencer,  Jr. 

The  Stevens-Duryea  Company,  of  Chicopee. 
Mass.,  under  Massachusetts  laws. — Capital  $300,- 
000.  Incorporators,  I.  H.  Page,  president  and  treas- 
urer; J.  F.  Duryea,  vice  president;  William  M. 
Remington,  clerk,  and  Charles  P.  Fay.  All  four 
of  these  are  directors,  and  they  will  constitute  the 
whole  board.  The  company  will  manufacture  the 
Stevens-Duryea  automobile,  which  has  hitherto  been 
made  by  a  department  of  the  J.  Stevens  Arms  and 
Tool  Company,  of  Chicopee.  No  changes  in  the 
plant  are  at  present  projected. 


Patents  Issued  May  i,  1906. 

8x9,036.  Cushion  Tire. — Frank  M.  Ashley,  New 
York,  N.  Y.     Filed  Auffust  3,  1903. 

819,039.  Vehicle  Wheel. — Marcellus  Bunker, 
Wobum,  Mass.     Filed  October  26,  1905. 

819,089.  Gas  Turbine.— Charles  W.  Shoemaker 
and  John  M.  Lithgow,  Allegheny,  Pa.  Filed 
April    14,    1904. 

8 1 9. 1 1 6.  Valve  and  Ignition  Mechanism  for 
Internal  Combustion  Engines. — Herbert  Austin, 
Birmingham.  England.     Filed  March  5,  1904. 

819.118.  Viriable  Speed  Gear.  —  William 
Baines,  Crosby.  England.  Filed  May  32.  1904; 
renewed  March  26,   1906. 

819,148.  Feeding  and  Igniting  Mechanism  for 
Explosion  Motors. — Franz  R.  Lorenz.  Gumbinnen, 
Germany.     Filed  November  28,    1904. 

819,156.  Appliance  for  Putting  Tires  on  the 
Rims  of  Vehicles. — Leon  G.  Morrill,  Norwood, 
Mass.     Filed  March  11,  1905. 

819,202.  Gas  Turbine  Operating  System. — 
Henry  F.  Blackwell,  New  York,  N.  Y.  Filed 
March    14,    2904. 

819,211.  Vapor  Generator. — Richard  F.  Dris- 
coll,  San  Francisco,  Cal.  Filed  September  24, 
1904. 

819,213.  Reversible  Power  Transmission  Gear. 
Ole  O.  Furm,  St.  Paul.  Minn.  Filed  March  21. 
1905. 

819,244.  Vehicle. — Frederick  J.  Newman.  Chi- 
cago, 111.     Filed  January  9,   1905. 

819,268.  Electric  Sparking  Device. — Albert  EU 
Doman.  Elbridge,  N.  Y.     l-iled  February  i,  1905. 

819,283.  Sparking  Igniter  Adjusting  Device 
for  Explosive  Engines. — ^Thomas  B.  Jeffery,  Ke- 
nosha. Wis.     Filed  March  20.  1905. 

819,288.  Nut  Lock. — ^Alibert  Kootz  and  Edward 
E.  Schirmer,  Parkersburg,  W.  Va.  Filed  Sep- 
tember 2Tt    1905. 

819,302.  Wheel  Mount  for  Vehicles. — George 
D.  Munsing,  New  York,  N.  Y.  Filed  Septem- 
ber 22,   1905. 

819,3031  Wheel  Mount  for  Vehicles. — George 
D.  Munsing,  New  York,  N.  Y.  FUed  Septem- 
ber 26,    1905. 

819,334.  Transmission  Gear. — Alexander  T. 
Brown,  Syracuse,  N.  Y.     Filed  November  16,  1905. 

819,337.  Vehicle  Wheel. — Samuel  S.  Childs  and 
William  Childs,  Jr.,  Bemardsville,  N.  J.  Fied  Au- 
gust 22^  1905. 

819,344.  Vehicle  Wheel. — James  F.  De  Jar- 
nette,  Omaha,  Neb.     Filed  May  22^  1905. 

819,374.  Elastic  Tire  for  Road  Wheels. — Ed- 
ward C.  F.  Otto,  London.  England.     Filed  March 

7.  1905. 

819,377.  Driving  Mechanism  for  Automobiles. 
—William  C.  Price,  Chicago,  111.  Filed  July  8, 
1905. 

819.386.  Shock  Absorber. — Harry  C.  Turner, 
Los  Angeles,  Cal.     Filed  August  31,  1905. 

819.387.  Pneumatic  Tire.— Charles  R.  Twitchell, 
Los  Angeles,  Cal.     Filed  June  ao,  1005. 

819,421.  Clutch  Mechanism. — ^Benjamin  A. 
Gramm,  Chillicothe,  Ohio.  Filed  November  29, 
1905. 

819,436.  Magnetic  Metal  Collector  for  Gear 
Casings. — George  H.  Jones,  Philadelphia,  Pa. 
Filed  July   14,    1905. 

819,452.  Pneumatic  Cushion. — Vaclav  H.  Pod- 
stata,   Dunning,  111.     Filed  October   13,   1905. 


819,469.  Clutch.— Nels  E.  Swansoo,  York.  Neb. 
Filed  September  11,  1905. 

819.503.  Tire  for  Vehicle  Wheels.— Victor  E. 
Belledin,  Paris,  France.  Filed  November  16, 
1905. 

819,544.  Friction  Clutch. — Albert  H^risson. 
Nimes,  France.     Filed  November  22.   1904. 

819,557.  Internal  Combustion  Engine. — John 
B.  King,  Plymouth.  England.  Filed  April  26, 
1905. 

819,618.  Apparatus  for  Recording  the  Move- 
ments of  Vehicles. — Benjamin  F.  Teal,  Glenside, 
Pa.     Filed  August  9,  1905. 

819,656.  Ball  Bearing. — Wilhelm  Hopflinger 
and  Emst  Sachs,  Schweinfurt,  Germany.  Filed 
August  2,   1905. 

819,695.  Speed  Changing  Attachment  for  Tach- 
ometers.— Anthony  Fricker,  Pittsburg,  Pa.  Filed 
October  2^,   1905. 


Patents  Issued  May  8,  1906. 

819,825.  Lifting  Jack. — Nicholas  Weiler,  Sioux 
City,  la.     Filed  September  9,   1905. 

819,947.  Nut  Lock. — ^John  Strack,  Newark, 
N.  J.     Filed  March  7,  1905. 

819,890.  Friction  Clutch. — I'homas  J.  Kehoe, 
Fort  Wayne,   Ind.     Filed  November  9,    1904. 

820,008.  Vehicle  Seat. — Donald  G.  McDiarmid, 
Chicago,  111.     Filed  September  23,  1905. 

820,010.  Gasoline  Motor. — Ludwig  Petterson. 
Chicago.  111.     Filed  June  6,   1904. 

820,036.  Carburetor. — Herbert  A.  Burch, 
Kalam^oo,  Mich.     Filed  March  25,  1905. 

820,102.  Automobile. — Charles  W.  Duer,  Chi- 
cago, III.     Filed  October  23,  190  5* 

820,104.  Pneumatic  Tire. — Percy  W.  Fawcett 
and  Edward  L.  W.  Bellhouse,  Sheffield,  England. 
Filed  October  25,   1904. 

820,110.  Means  for  Repairing  Punctures  in 
Pneumatic  Tires. — Harry  Harrison,  Erdington. 
England.     Filed  October  4,  1904. 

820,179.  Mechanism  for  Connecting  Vehicle 
Axles  and  Bodies. — ^John  F.  Byers,  Ravenna. 
Ohio.     Filed  December  26,  1903. 

820,217.  Vehicle  Attachment. — ^James  Leith. 
Sherbrook,  Canada.     Filed  June  9,  1905. 

820,222.  Internal  Combustion  Engine. — D. 
McRa  Livingston,  New  York,  N.  Y.  Filed  May 
12,   1904. 

820,230.  Intake  Valve  for  Explosive  Engines. — 
Albert  C.  Menges,  Grand  Rapids,  Mich.  Filed 
September   24.   1904. 

820,238.  Explosion  Turbine. — Augustus  L. 
Moss,  Sandusky,  Ohio.     Filed  March  17,  1905. 

820,324.  Nut  Lock. — James  E.  Taylor,  San- 
doval, 111.     Filed  November  16,  1905. 


Patents  Issued  May  15,  1906. 

820,408.  Vaporizing  Device  for  Internal  Com- 
bustion Engines. — Bemt  Garllus,  Madison,  Wis. 
Filed  July  21,  1904. 

820,444.  Motor  Vehicle. — Horatio  W.  South- 
worth,  Mittineague,  Mass.     Filed  August  16,  1904. 

820,446.  Friction  Clutch. — George  Stahl,  Day- 
ton, Ohio.     Filed  December  14,  1904. 

820,583.  Carburetor  for  Hydrocarbon  Engines. 
— Amelie  A.  Longuemare.  Fernand  Longuemare 
and  Georges  Longuemare,  Paris,  France.  Filed 
March  4,   1904. 

820,673.  Tire  for  Vehicles. — Thomas  C.  Sander- 
son. West  New  Brighton,  N.  Y.  Filed  July  14, 
1905. 

820,636.  Electric  Ignition  Apparatus. — Gustave 
E.  Franquist,  New  York,  N.  Y.  Filed  June  24, 
1905. 

820,691.  Traction  Attachment  for  Automobile 
Wheels. — George  Adams,  St.  Louis,  Mo.  Filed 
January  26,  1905. 

820,707.  Vehicle. — Murillo  Downer,  Chicago, 
111.     Filed  April    11,    1904. 

820,709.  Motor  V^chicle.  —  Carson  Durkee, 
Vicksburg,  Mich.     Filed  June  12,   1905. 

820,712.  Internal  Combustion  Ensine. — Har- 
dinge  G.  Giffard,  London,  England.  Filed  April 
28,   1905. 

820,738.      Tire    for    Vehicles. — Thomas    C.    San- 
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derson,    West   New    Brighton,    N.    Y.      Filed   July 
14,   1905. 

820.741.  Wheel. — John  Sinnott,  Philadelphia, 
Pa.     Filed  July   10,    1905. 

820.742.  Motor  Sleigh. — Claude  J.  Sisk,  Hop- 
kinsville,  Ky.     Filed  July   11,   1905. 

820,797.  Spark  Igniting  Plug. — Robert  B. 
Kohn,  Canton,  Ohio.     Filed  May  10,  1905. 

820,832.  Lifting  Jack. — Freeman  D.  Tarver, 
Blanton,   Ga.      Filed   January    16,    1906. 

820,874.  Friction  Clutch. — John  S.  Jellison, 
Boise,   Idaho.     Filed  April  29,    1905. 

820,905.  Motor  Vehicle. — Jacob  W.  Bird,  Town- 
send,  Tenn.     Filed  July  22y  1905. 

820,916.  Speed  Indicator  for  Vehicles,  Etc. — 
Charles  Couleru-Meuri,  La  Chaux-de-Fonds,  Switz- 
erland.    Filed  October  6,  1904. 

820,923.  Wooden  Spoke  Wheel. — Thomas  Gare, 
New  Brighton,  England.  Original  application 
filed  January  15,  1904,  Serial  No.  189,173;  di- 
vided and  this  application  filed  July  17,  1905. 


Review  of  Specifications. 

811,136.  Lifting  Jack.— Samuel  S.  Eve- 
land,  Philadelphia,  Pa.  January  30,  1906. 
Filed  August  23,  1904. 

Reduction  of  friction  is  one  of  the  chief 
objects  of  this  invention  in  the  line 
of  lifting  jacks.    The  novelty  lies  in  the 


No.  811,136. 

introduction  of  a  roller  bearing  of  special 
construction  between  the  lifting  and 
turning  members.  The  construction  is 
plainly  shown  in  the  sketch  herewith. 


811,708.  Ball  Bearing.— S.  S.  Evcland, 
Philadelphia,  Pa.  February  6,  1906. 
Filed  September  21,  1905. 

The  invention  relates  to  an  annular  ball 
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bearing  in  which  the  concentric  bearing 
members  are  movably  held  in  proper  re- 


lation by  the  balls  between  them  and  in 
which  there  is  a  spacer  for  the  balls,  to 
provide  for  convenience  in  assembling 
the  parts,  and  to  so  construct  and  ar- 
range the  parts  that  they  remain  in  as- 
sembled relation  and  can  be  handled  in  a 
body.  The  balls  are  inserted  through 
notches  cut  in  the  rings.  The  ball  re- 
tainer consists  of  a  crown  toothed  ring 
having  the  ends  of  its  teeth  enlarged  and 
provided  with  concave  radially  arranged 
faces  to  permit  of  the  insertion  and  re- 
moval of  the  balls  and  having  the  shanks 
of  the  teeth  cut  away  and  inclined,  so  as 
to  form,  with  countersinks  in  the  ring 
proper,  ball  sockets  into  and  out  of  which 
the  balls  may  be  sprung. 


816,884.  Detachable  Pneumatic  Tire- 
Charles  S.  Scott,  of  Cadiz,  Ohio.  April 
3,  1906.    Filed  March  23,  1905. 

This  patent,  which  is  assigned  to  the 
Goodyear  Tire  and  Rubber  Company,  re- 
lates more  particularly  to  the  construction 
of  the  rim,  which  is  such  that  the  tire  may 
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be  readily  removed  and  put  in  place.  The 
invention  consists  of  an  annular  rim  flange 
having  an  inclined  face  and  a  seat  on  the 
rim,  a  wheel  rim  having  a  groove  near  one 
edge  of  its  upper  face,  and  a  contractible 
locking  ring  fitted  in  the  groove,  the  in- 
clined face  on  the  rim  flange  automatically 
co-operating  with  the  locking  ring  to  exert 
a  radially  contracting  pressure  upon  it,  and 
thereby  hold  it  in  the  groove  upon  inflation 
of  the  tire.  This  locking  ring  may  consist 
of  a  wire  rope  or  of  a  split  ring  of  wire  or 
metal  and,  in  fact,  an  endless  wire  helix 
may  be  employed  with  considerable  ad- 
vantage. 


816,620.  Automatic  Turntable. — Ed- 
ward A.  Turner,  of  Chicago,  111.  April  3, 
1906.    Filed  August  7,  1905. 

The  turntable  is  dish  shaped  and  pro- 
vided with  a  grating  at  the  centre,  to  adapt 
it  for  use  as  a  washstand.  The  lower  side 
of  the  table  has  a  flange,  an  annular  track 
and  a  grooved  annular  bearing  resting 
upon  balls  contained  in  an  annular  groove 
or  raceway  in  the  top  of  a  pedestal  secured 
by  bolts  embedded  in  concrete.  The  con- 
crete forms  a  pit,  the  bottom  of  which  is 
dish  shaped,  and  liquids  on  the  table  or  in 
the  pit  are  free  to  flow  out  through  a  sewer 
pipe.  The  table  is  also  supported  on  roll- 
ers  beneath    the   track   on    its    under   side, 


which  rollers  are  carried  on  brackets  ex- 
tending from  angle  shaped  pit  rim  pieces. 
The  table  can  be  held  firmly  in  position 
by  means  of  a  brake.  The  inventor  par- 
ticularly claims  the  combination  of  a  rotary 
wash    table,    adapted    to    shed    the    water 
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which  falls  upon  it,  with  a  pit  or  pan 
adapted  to  pitch  the  water  which  it  re- 
ceives toward  some  proper  discharge  place 
or  opening. 


816,935.  Steering  Mechanism  for  Motor 
Vehicles.— C.  M.  J.  Petiet.  of  Villeneuvc  la 
Garenne,  France.  April  3,  1906.  Filed  De- 
cember 8,  1904. 

An  irreversible  steering  mechanism  so 
arranged  that  wear  can  be  readily  taken  up. 

The  steering  tube  carries  at  its  lower  end 
an  extension,  provided  with  right  and  left 
handed  screw  threads  on  the  outer  and 
inner  faces  respectively,  which  engage,  re- 
spectively, with  a  nut  and  an  internal  screw. 
Each  of  these  latter  two  parts  has  an  abut- 
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ment  or  extension  bearing  upon  two  rollers 
carried  by  a  small  jocking  frame  or  part, 
which  is  rigidly  connected  to  a  shaft  piv- 
otally  mounted  in  bearings  and  carrying  at 
its  extremity  any  suitable  means  for  con- 
necting it  to  the  front  wheels.  The  double 
threaded  extension  is  ftcured  in  place  by  a 
large  nut  screwing  onto  the  exterior  of  the 
casing,  a  ball  bearing  being  fitted  between 
the  nut  and  extension.  The  nut  can  be  se- 
cured rigidly  in  place  after  adjustment  by 
means  of  a  jam  nut. 
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General  Tunston  Used  a  Winton  Exclusively 

In  a  personal  letter  to  Mr.  Winton,  Mr.  J.  W.  Burchaell,  of  San  Francisco,  says : 

**  I  was  leaving  the  garage  about  half  an  hour  after  the  earthquake  when  General  Funston  took 
myself  and  my  Winton  into  his  service.  And  from  that  moment  until  the  16th  day  thereafter  we  went 
through  fire  and  flood,  smoke,  blood,  bricks  and  dynamite ;  and  you  may  imagine,  from  a  general  impres- 
sion of  the  character  of  Funston,  the  speed  and  recklessness  of  our  going,  helter-skelter,  in  and  out, 
amidst  the  greatest  imaginable  confusion  and  danger — the  streets  a  mass  of  stone,  window  glass  and 
burning  timbers,  walls  falling ;  soldiers  and  firemen  in  a  frenzy  of  work  and  worry ;  and  all  depending 
upon  the  little  man  in  the  tonneau  for  direction  and  assistance.  We  were  wanted  in  all  parts  of  the 
burning  city  at  once,  and  our  efforts  to  be  everywhere  were  certainly  strenuous  enough  to  suit  the 
greatest  lover  of  speed  that  ever  lived. 

"I  never  had  a  puncture — never  touched  the  machine  in  the  vfhy  of  repairin|(  it,  and 
never  had  the  hint  of  an  accident.  It  was  a  wonderful  record.  The  General,  notwithstanding 
the  untiring  efforts  of  other  car  men,  would  ride  in  no  other  than  my  Winton,  and  I  felt  so  good  about 
it  I  just  thought  I  would  give  you  and  your  car  the  rightful  share  of  the  honors." 


THIS  IS  THE  HONOR  ROLL 

Many  Winton  owners  in  San  Francisco  participated  in  the  rescue  work, 
these  are  the  owners  whose  names  are  entitled  to  a  place  on  the  Honor  Roll: 


So  far  as  we  can  learn 


R.  P.  Schwerin 
John  Breuner 
John  Brichetto 
Frank  G.  Noyes 
A.  J.  Hechtman 
R.  A.  Crothers 
S.  D.  Rosenbaura 
H.  C.  Tibbitts 
J.  J.  McMahon 
E.  S.  Johnson 
C.  F.  Michaels 


F.  L.  Hansen 
Leon  M.  Hall 
Pioneer  Automobile 

Co.,  6  cars 
C  C.  Moore 
H.  M.  Smith 
D.  E.  McCabe 
J.  R.  Burnham 
Morris  Kind 
J.  H.  Goldman 
Frank  Johnson 


A.  Hamerton 
M.  Geilfuss 
H.  H.  Egbert 
F.  J.  Vetter 
John  Scott 
John  Adams 
Dr.  D.  A.  Stapler 
Dr.  W.  I.  Wilcox 
Harry  Chickering 
Fernando  Nelson 
Capt.  E.  E.  Caine 


D.  G.  Doubleday 
Louis  Heidinger 
A,  C.  Burtchael 
Harry  Johnson 
Western  Meat  Co. 
Geo.  Toumy 
A.  D.  Bowen 
F.  Meyers 
H.  M.  Toy 
S.J.Eva 
W.  P.  Levy 


J.J.Daly 
W.  B.  Reis 
P.  S.  Grant 
Richard  Meir 
Arthur  Doe 
H.  Bogen 
J.  H.  Durst 
G.  Ratte 
A.  M.  Dollar 
G.  W.  Young 
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licenied  undor  Sdden  Patent 


CLEVELAND.  OHIO.  U.  &  A. 

Winton  Sales 


Winton  Branch    Houtet   in  New   Yerlc,    Boston.    Philadelpliia.  Pitbburtf.  Chicago   and  London. 
Agettdet  in  all  important  placet. 


The  San  Francisco  Earthquake 

Made  thousands  of  new  friends  for  the   Automobile  and  the   Commercial    Motor    Vehicle, 
It  als.o  proved  conclusively  the  superiority  of 

Diamond 

W  ire  Mesh  Base  Construction 

For  Motor  Trucks  and  Commercial  Cars 

T.  J.  Thompson  Jr.,  writes  from  San  Francisco  : 

*'  Please  rush  my  order  for  three  Wire  Mesh  Base  Tires  which  I  ordered  some  time  ago. 

**  The  one  which  you  equipped  to  the  rear  wheel  of  ray  No.  5750  San  Francisco  Sight  Seeing  Car,  just  before  the  earthquake  on  April  18th,  has  provtc 
extremely  satisfactory;  in  fact,  after  2,000  miles  of  the  very  hardest  kind  of  service  on  the  streets  of  San  Francisco,  directly  after  the  earthquake,  rannins 
over  bricks,  broken  streets,  glass,  of  which  these  streets  as  you  know  are  now  covered,  I  find  but  a  very  few  cuts  in  the  tread.  The  new  endless  tire  cf 
another  make  on  the  opposite  wheel,  which  was  applied  but  a  very  few  days  before  your  tire,  is  in  bad  shape,  having  separated  at  the  base  in  many  places, 
and  I  am  afraid  to  start  on  a  long  trip  or  carry  a  heavy  load  with  it.  and  since  I  am  working  in  conjunction  with  the  Red  Cross  Society,  carryint?  panenrrrs 
and  supplies,  my  car  is  needed  badly.    Therefore,  I  would  thank  you  to  give  my  order  preference. 

"  Yours  very  truly. 


T.  J.  THOMPSON.  JR," 


Thdwt  Was  a  Test  Worth    Considering^ 

WRITE    FOR    SPECIAL   CATALOGUE, 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio 


Every  Road    Is 
A    Smooth    Road 

to  the  man  whose  car  is  equipped 
with  the  Vestal  Shock  Absorber. 


U  IS  of  the  friction  band  brake  varif^ty 
and  comes  into  action  only  when  the 
motion  between  axle  and  car-lx>dy  e%^ 
c«eds  two  inches 

On  smooth  roiids  it  allows  free  spring 
action — and  on  rough  roads  it  perfectly- 
checks  the  violent  compression  And  re- 
coil which,  without  the  VestaU  make 
motoring  anything  but  enjoyable. 

For  your  comfort's  sake,  write  for 
the  circular  and  price  list, 

VESTAL  SHOCK  ABSORBER  COMPANY^ 

SHI 7  Bdum  Srrcet,  Cii?it  End,        mTTSGUKO,  PA. 
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Speedmeter" 

is  a  * '  Speedistimeter  "  without  the  clock. 
In  all  other  respects  it  is  exactly  the 
same  and 

accurately 
records  speed 
and  distance 

Enclosed    in   neat 
moisture-proof  polished 
brass  case    and    easily 
attached  to  dashboard- 
Figures   plainly  seen    from    seat  of  car. 

Write  for  Booklet  C — the  hp.nd  somes t  and  most 
complete  instrument  catalopfue  ever  pub- 
lished.    Proposition  to  agents* 

William  S.  Jones  *'*  ^PhlUd^eTpw.®'"^* 


June  6,  1906. 

Dangers     Attending    the    Use    O^ 
Gasoline  Automobiles. 

By  Albert  L:  Clough. 

Despite  the  popular  prejudice  to  the  con- 
trary, it  can  hardly  be  doubted  by  any  well 
informed  person  that  the  gasoline  motor 
car  is  capable  of  becoming  the  safest  road 
vehicle  for  long  distance  use  that  has  ever 
teen  produced,  both  in  regard  to  property 
and  personal  hazards.  Its  well  nigh  abso- 
lute controlability,  as  compared  with  ani- 
mal drawn  vehicles,  is  a  quality  which  is 
far  from  being  appreciated  by  the  general 
public,  but  which  appeals  to  the  thoughtful 
sUident  of  the  matter  as  perhaps  its  most 
valuable  characteristic. 

Any  remarks  upon  the  dangers  to  per- 
son and  property  attendant  upon  the  use 
of  a  gasoline  car  which  this  article  con- 
tains may  be  regarded  as  of  an  alarmist 
nature  by  some,  but  this  is  as  far  as  pos- 
sible from  being  the  spirit  of  the  writer. 
A  great  many  people  are  receiving  and  be- 
ginning to  operate  gasoline  cars  each 
spring  who  have  had  no  previous  experi- 
ence in  their  management  It  seems  ad- 
visable that  such  motorists  should  realize 
that  there  are  certain  dangers  involved  in 
the  use  of  automobiles,  which  are  readily 
avoided  by  the  employment  of  simple  pre- 
cautions, but,  on  the  other  hand,  may  be 
carelessly  incurred  unless  they  are  warned 
against  them. 

MOTOR    STARTING. 

It  is  surprising  how  many  people  receive 
minor  injuries  and  sometimes  severe  ones 
when  cranking  their  engines.  Under 
proper  precautions  the  operation  is,  how- 
ever, a  perfectly  safe  one.  When  the 
motor  is  to  be  started  the  first  thing  to 
make  sure  of  is  that  the  car  itself  cannot 
prematurely  start  when  the  motor  begins 
to  run.  If  a  sliding  gear  system  of  speed 
changing  is  employed  one  should  always 
see  that  the  gears  are  in  the  neutral  posi- 
tion, thus  completely  freeing  the  motor 
from  the  driving  mechanism.  Further- 
more, the  lever  brake  should  be  set  and 
the  clutch  thus  thrown  out  of  engage- 
ment, this  affording  double  security.  In 
case  a  planetary  speed  change  is  employed, 
the  clutch  should  be  disengaged  and  both 
the  low  and  reverse  gear  bands  shpuld  be 
loose;  that  is,  the  speed  fever  and  reverse 
or  low  gear  pedal,  if  one  is  used,  should 
be  in  their  disengaged  positions.  It  is  not 
uncommon  for  a  car  with  a  planetary 
change  speed  gear  to  start  prematurely  on 
account  of  the  "drag"  of  the  low  speed 
band  on  its  drum,  although  the  speed  lever 
or  pedal  controlling  it  is  in  the  disengaged 
position.  This  may  lead  to  trouble,  if  the 
car  is  headed  down  grade,  and  thi^s  it  is 
safe  to  set  the  brake  before  the  motor  is 
cranked. 

METHOD   OF   CRANKIXG. 

The  starting  crank  should  be  so  engaged 
with  its  ratchet  that  the  effort  of  cranking 
is  in  the  form  of  an  upward  pull,  never  a 
push.  If  this  practice  is  followed,  in  case 
of  a  back  kick   of  the   crank,   the  handle 
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may,  of  course,  be  pulled  out  of  the  hand, 
but  no  injury  is  likely  to  be  thus  inflicted. 
If,  on  the  other  hand,  the  crank  is  being 
pushed  forcibly  downward  with  the  arm 
nearly  straightened  out,  and  a  back  kick 
occurs,  the  blow  to  the  arm,  the  shoulder 
and  the  rest  of  the  body  may  be  very  se- 
vere. Engines  mounted  under  the  hood 
almost  always  crank  in  a  clock-handwise 
sense,  as  viewed  from  the  front  of  the  car; 
the  handle  should  be  grasped  with  the  left 
hand  and  the  crank  engaged  with  its 
ratchet  so  that  an  upward  pull  of  the  hand 
will  throw  the  engine  past  the  firing  point. 
If  it  does  not  start  on  the  first  attempt,  a 
new  hold  of  the  crank  on  the  engine  shaft 
should  be  secured,  with  the  right  hand; 
meanwhile  one  may  grasp  the  spring  or 
some  convenient  rigid  part  of  the  car,  in 
order  to  assist  in  preserving  the  balance. 
One  should  be  sure  that  the  crank  is  se- 
curely engaged  by  the  ratchet  so  that  it 
cannot  slip  off  when  one  is  pulling  hard, 
and  one  should  stand  far  enough  forward 
from  the  front  of  the  car  to  be  out  of  the 
reach  of  the  crank.  Cars  with  engines  un- 
der the  body  and  planetary  gears  crank 
clock-handwise,  if  starting  is  effected  from 
the  right  hand  side  of  the  vehicle  (looking 
forward),  and  the  directions  above  given 
apply  in  such  instances.  If  cranking  is 
done  on  the  left  hand  side  of  the  car  (as  it 
rarely  is)  the  right  hand  is  to  be  used  to 
give  the  upward  pull  on  the  crank,  the 
other  hand  grasping  some  part  of  the  car, 
out  of  reach  of  the  crank,  to  steady  the 
body.  In  case  any  convenient  compres- 
sion relief  device  is  provided,  it  should  be 
opened  before  the  engine  is  cranked. 

SAFETY   DEVICES. 

It  is  rather  strange  that  more  cars  are 
not  fitted  with  a  safety  device,  arranged  to 
prevent  the  insertion  of  the  crank  unless 
the  spark  is  sufficiently  retarded,  so  as  to 
prevent  a  back  kick.  If  such  an  automatic 
safeguard  is  not  provided,  one  should  al- 
ways be  assured  by  ocular  evidence  that 
the  ignition  timing  lever  is  in  such  a  posi- 
tion as  to  give  a  spark  not  earlier  than  on 
the  dead  centre.  The  safest  method  is  to 
place  the  spark  timing  lever  in  its  most  re- 
tarded position  before  cranking,  unless  ex- 
perience has  shown  that  a  slightly  earlier 
position  is  safe.  Occasionally  the  motor 
may  start  and  the  starting  crank  ratchet 
fail  to  release  the  crank,  causing  the  latter 
to  whirl  around  with  the  engine  shaft. 
One  might  think  that  prudence  would  dic- 
tate the  shutting  down  of  the  motor,  the 
freeing  of  the  crank  and  a  fresh  start,  but 
people  have  more  than  once  been  painfully 
"rapped  over  the  knuckles"  in  trying  to 
stop  the  whirling  crank  with  the  hand. 

If  one  is  always  careful  about  spark  po- 
sition, cranks  the  engine  with  an  upward 
pull,  stands  out  of  range  of  the  crank  in 
a  well  braced  posture  and  is  sure  that  the 
car  itself  cannot  start  when  the  motor  does, 
there  is  very  little  chance  of  personal  in- 
jury in  cranking  any  engine. 

SHUT   OFF   IGNITION    CURRENT. 

It    sometimes    happens   that   one    has   to 
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open  the  crank  case  in  order  to  make  some 
adjustment  of  the  bearings  which  requires 
the  hands  to  be  inserted  within  the  case. 
Under  such  circumstances  it  is  of  the  ut- 
most importance  that  the  spark  should  be 
shut  off  with  the  greatest  care  both  by 
opening  the  switch  and  removing  the  plug, 
if  one  is  provided.  If  in  moving  the  crank 
shaft  with  the  spark  accidentally  left  on 
a  cylinder  should  reach  the  firing  position 
and  the  motor  start,  a  very  serious  injury 
to  the  person  at  work  upon  the  engine 
would  be  almost  sure  to  result.  The  writer 
once  knew  this  accident  very  nearly  to  oc- 
cur. A  mechanic  was  taking  up  the  con- 
necting rods  of  an  engine,  with  his  hands 
in  the  crank  case,  when  someone,  climbing 
through  the  front  seat  of  the  car,  acci- 
dentally brushed  against  the  switch  and 
closed  it.  The  vibrator  buzzed,  but  for- 
tunately the  engine  did  not  start.  The 
next  time  it  might  have  started.  It  may 
happen  with  some  cars  that  one  has  to  put  the 
arm  or  hand  through  the  flywheel  between 
the  spokes.  One  does  not  like  to  think  of  the 
consequences  if  the  spark  should  have  been 
left  on  and  the  flywheel  moved  to  the  fir- 
ing position.  The  "perversity  of  inanimate 
objects"  is  such  that,  though  a  motor 
might  have  to  be  cranked  a  dozen  times 
to  start  it  ordinarily,  under  such  condi- 
tions it  would  probably  start  on  the  spark. 
Whenever  work  is  being  done  on  any  part 
of  the  car  mechanism,  especially  with  a 
four  cylinder  car,  which  starts  readily,  the 
spark  should  be  shut  off  with  the  greatest 
care. 

GASOLINE     INTOXICATION. 

One  should  not  forget  that  if  the  motor 
is  run  for  a  considerable  length  of  time  in 
a  closed  stable  its  exhaust  gases  pollute  the 
atmosphere  to  such  an  extent  as  to  render 
it  unsafe  to  breathe.  Respiration  of  such 
vitiated  air  for  any  considerable  period  is 
likely  to  produce  a  condition  known  as 
gasoline  intoxication,  which  is  character- 
ized by  headache,  nausea  and  finally  by 
unconsciousness.  There  should  be  plenty 
of  ventilation  if  a  motor  is  to  be  run  very 
much  in  a  small  stable. 

There  is  very  slight  chance  of  a  gasoline 
car  taking  fire  on  the  road.  The  few 
cases  of  this  kind  which  have  been  credi- 
bly reported  have  shown  that  the  accident 
was  due  to  the  flame  from  the  tmmuffled 
exhaust  reaching  the  vapor  of  gasoline 
which  had  been  spilt.  In  one  case  which 
comes  to  mind,  the  gasoline  tank  "opened 
up"  and  the  gasoline  became  ignited  from 
the  exhaust.  It  often  seems  strange  that 
cars  do  not  catch  fire  when  there  is  a  back 
explosion  through  the  carburetor,  due  to 
the  failure  of  the  inlet  valve  to  seat  prop- 
erly, but  no  instance  of  this  sort  ever 
came  to  the  notice  of  the  writer,  despite 
the  fact  that  such  back  firing  is  of  very 
common   occurrence. 

INFLAMMABILITY  OF  GASOLINE. 

Gasoline  has  many  times  been  observed 
dripping  upon  a  hot  muffler  without  its' 
being  ignited.  The  fact  seems  to  be  that 
gasoline  vapor,  at  atmospheric  pressure,  re- 
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quires  for  its  ignition  a  flame  or  the  pres- 
ence of  incandescent  material;  for  instance, 
white  hot  metal  or  the  intensely  heated 
vapor  which  is  present  in  an  electric  spark. 
The  exhaust  flame  from  the  motor,  the 
outrush  of  flame  from  the  muffler,  which 
follows  a  muffler  explosion,  a  spark  at  the 
timer  or  one  due  to  defective  wiring  will 
ignite  the  vapor.  The  same  is  true,  of 
course,  of  any  other  kind  of  flame,  such 
as  that  of  a  match  or  a  blow  torch.  I  have 
never  succeeded  in  lighting  gasoline  vapor 
with  the  lighted  end  of  a  cigar.  An  iron 
rod  heated  to  whiteness  will  ignite  the 
vapor  most  promptly,  but  repeated  trials 
of  its  igniting  power,  as  it  cools  down, 
seem  to  show  that  below  a  rather  dull  red 
or  very  light  cherry  its  temperature  is  in- 
sufficient to  light  the  vapor  at  atmospheric 
pressure.  If  anyone  cares  to  try  the  ex- 
periment it  will  be  found  that  an  iron  rod 
which  is  too  cool  to  ignite  the  gasoline 
mixture  will  still  set  fire  to  paper  or  ex- 
celsior. This  fact  seems  rather  a  curious 
one  in  view  of  the  reputation  for  extreme 
inflammability  which  gasoline  vapor  pos- 
sesses. 

The  obviously  necessary  conditions  for 
a  car's  catching  fire  are  an  escape  of  raw 
gasoline  from  the  tank,  carburetor  or 
piping  and  the  presence  of  an  igniting 
agency  as  above  described.  If  gasoline 
leaks  are  carefully  avoided,  so  that  there 
can  never  be  a  collection  of  gasoline  and 
its  vapor  upon  the  parts  of  the  car  or  un- 
der it,  and  if  a  flame  is  never  allowed  near 
the  vehicle,  the  danger  of  fire  should  be 
almost  entirely  eliminated.  In  making  ex- 
aminations of  the  car  mechanism  at  night 
while  on  the  road,  there  is  nothing  so  safe 
or  convenient  as  one  of  the  small  electric 
flash  lights.  They  are  easily  carried  in 
the  hand  and  small  enough  to  reach  inac- 
cessible parts  of  the  car.  A  lighted  match 
should  never  be  used  near  a  car,  and  the 
vehicle  lamps  are  by  no  means  a  safe 
source  of  illumination  if  there  is,  through 
any  accident,  a  leakage  of  gasoline. 

FIRE   RISK   IN    THE    STABLE. 

In  the  confined  space  of  a  small  stable 
there  is,  beyond  question,  a  certain  fire 
hazard  connected  with  the  use  of  a  gaso- 
line vehicle.  If  there  is  no  escape  of  gas- 
oline from  the  tank,  piping  or  carburetor, 
this  hazard  amounts  to  little  or  nothing. 
If  there  is  spilling  or  dripping  of  the  com- 
bustible the  risk  may  be  of  considerable 
importance.  In  case  there  should  be  gaso- 
line spilt  upon  the  floor,  it  is  quite  possible 
that  its  vapor  might  become  ignited  by  the 
exhaust  flame  from  a  "cut"  muffler,  by  a 
mufl3er  explosion,  the  spark  from  an  un- 
covered timer,  a  stray  discharge  from  the 
secondary  wiring  or  the  spark  of  a  plug, 
removed  from  the  cylinder  for  testing. 
The  only  permissible  manner  of  lighting  an 
automobile  stable,  particularly  one  of  small 
dimensions,  is  by  means  of  incandescent 
lamps.  For  inspections  of  the  car  an  elec- 
tric lamp  upon  a  flexible  cord  is  the  only 
safe  device. 


GASOLINE    LEAKS. 

A  great  many  operators  depend  upon  the 
tightness  of  tlie  gasoline  piping  and  the 
proper  action  of  the  needle  valve  of  the 
carburetor  float  chamber,  and  seldom  or 
never  shut  off  the  gasoline  supply  at  the 
tank.  If  any  leak  should  develop  in  the 
piping  or  the  needle  valve  should  fail  to 
act  properly,  there  might  be  a  very  large 
escape  of  gasoline  in  case  the  machine 
were  left  for  a  considerable  length  of  time 
before  the  defect  were  noticed.  The  es- 
caping gasoline  would  rapidly  vaporize,  and 
might  render  the  atmosphere  of  a  small 
stable  not  only  inflammable  but  violently 
explosive  if  it  were  exposed  to  a  spark  or 
flame.  The  leak  would,  in  any  case,  sat- 
urate the  floor  under  the  car  and  the  air 
near  the  floor  so  that  the  exhaust  flame, 
a  stray  spark  or  possibly  a  muffler  explo- 
sion might  cause  a  fire.  It  is  of  the  ut- 
most importance  that  the  gasoline  should 
be  shut  off  at  the  tank  whenever  the  car  is 
stabled,  and  it  is  a  good  plan  to  look  under 
the  vehicle  for  escaped  gasoline  before  any 
move  is  made  to  start  it  Gasoline  leak- 
ing from  a  car,  as  stated  above,  may  render 
the  atmosphere  of  a  small  closed  stable 
highly  explosive,  and  this  is  almost  the  only 
condition  under  which  the  much  talked  of 
dangerous  explosibility  of  gasoline  is  like- 
ly to  be  realized.  Much  curious  misinfor- 
mation is  current  as  to  the  explosive  quali- 
ties of  this  fuel,  and  the  belief  is  quite  gen- 
eral that  a  tank  or  barrel  filled  with  gaso- 
line can  explode  like  a  barrel  of  powder  or 
dynamite.  Such  a  belief  is  most  foolish 
and  no  one  who  understands  the  subject  at 
all  would  hesitate  on  any  considerations  of 
personal  danger  from  applying  a  match  to 
a  full  tank  or  can  of  gasoline.  A  quiet 
combustion  of  gasoline  vapor  at  the  mouth 
of  the  tank  would  be  the  only  result  of 
such  an  experiment  and  the  flame  produced 
could  be  harmlessly  extinguished  by  plac- 
ing one's  hat  tightly  over  the  mouth  of  the 
tank.  As  has  been  reiterated  time  and 
again,  gasoline  is  explosive  only  when  its 
vapor  is  mixed  with  a  proper  proportion 
of  air.  It  is  combustible  whenever  a  sur- 
face of  the  liquid   is   exposed  to  the  air. 

Danger  from  fire  in  the  handling  of  a 
gasoline  car,  as  previously  stated,  is  in- 
curred only  when  the  fuel  escapes  from 
its  intended  receptacles — the  piping  and  the 
carburetor.  The  rule  is  thus  perfectly 
clear:  Do  not  let  it  thus  escape,  but  in 
case  it  may  have  done  so  unknown  to  one, 
do  not  allow  a  flame  or  exposed  electric 
spark  about  the  car,  especially  while  it  is 
in  a  confined  stable.  Dry  sand  forcibly 
thrown  upon  the  fire,  or  the  use  of  a  chem- 
ical extinguisher,  is  the  only  practical 
method  of  putting  out  a  gasoline  fire. 
Good  ventilation  of  a  stable  while  work  is 
being  done  upon  a  car  which  may  involve 
the  spilling  of  gasoline  tends  to  prevent 
the  collection  of  the  vapor  in  dangerous 
quantities. 

MOTOR     RUNNING    UNATTENDED- 

There  is  much  carelessness  to  be  ob- 
'^erved    among   the   owners   of   motor   cars 


in  leaving  their  motors  running  while  tli 
cars  are  standing  at  the  curb  unattenda 
In  this  day  of  easily  started  engines  thej 
should  be  no  excuse  for  this  practio 
which  is  illegal  in  many  States.  An  unal 
tended  car,  with  its  motor  in  operation,  i 
a  temptation  to  meddlesome  or  evil  d« 
posed  persons  to  "fool"  with  the  lever 
and  the  result  of  such  interference  may  t 
serious. 

Not  only  should  the  ignition  switch  b 
left  in  the  "off"  position,  but  the  pl^ 
should  be  removed.  Otherwise  a  roer 
touch  of  the  switch,  sufficient  to  cause  it  t 
make  contact,  may  start  a  four  or  six  c>]in 
der  engine.  The  gear  lever  should  be  lei 
in  its  neutral  position  and  the  brake  set 

SETTING    THE    BRAKE. 

One  very  excellent  feature  of  the  slidioj 
gear  system  lies  in  the  fact  that  the  sam 
motion  which  disengages  the  clutch  zm 
stops  the  car  also  sets  the  brake.  When  i 
car  is  stopped  on  a  grade  the  brakes  should 
be  left  set  with  great  care.  •  It  is  nol 
enough  to  apply  the  brake  suflficiently  to 
bring  the  car  to  rest  and  then  release  it 
and,  finding  that  the  car  remains  stationar}-. 
neglect  to  lock  the  brake.  A  push  from  a 
meddlesome  small  boy  or  even  a  strong 
gust  of  wind,  blowing  down  the  g^ade  and 
acting  upon  the  large  surface  presented 
by  the  top  of  the  car,  may  prove  sufficient 
to  start  it  in  motion  with  serious  results- 


Constructing  a  Chain  Boot 

By  W.  p.  G. 

A  dry  squeaky  chain  is  not  only  an  an- 
noyance to  tlie  driver,  but  it  greatly  im- 
pairs the  running  qualities  of  the  car  and 
for  overcoming  this  difficulty  a  special  oil- 
ing device  is  in  use  which  has  given  satis- 
factory results.  A  sight  feed  gravity  oiler 
is  placed  at  some  convenient  point  under 
the  car,  and  the  feed  pipe  is  led  to  a  por- 
tion of  the  chain  over  the  front  sprocket 
with  a  suitable  opening  to  feed  the  chain 
over  the  outer  sides  of  the  rollers.  The 
surplus  oil  runs  off  as  it  passes  down  over 
the  sprocket  and  is  caught  in  the  engine 
pan  beneath. 

For  keeping  out  the  dirt  and  dust  a 
chain  boot  is  used,  made  in  the  following 
manner.  The  frame  for  this  boot  is  con- 
structed of  five-sixteenths  iron  for  the 
heavier  cars  atyl  one-quarter  inch  for  the 
smaller  ones.  The  clearance  between  the 
upper  and  lower  rods  is  just  suflficient  to 
allow  the  chain  to  run  free  without  any 
danger  of  catching  in  the  cover.  The  up- 
per end  of  the  rod  is  fastened  to  some 
convenient  place  on  the  sub-frame  cross 
braces,  and  extends  down  under  the  body 
of  the  car,  curves  around  the  rear  sprocket 
and  up  to  and  below  the  place  of  starting, 
and  is  supported  from  the  frame  that  sup- 
ports the  pan  beneath  the  engine.  A  collar 
surrounds  the  axle  outside  of  the  connect- 
ing yoke  and  to  this  is  fastened  one  arm 
extending  to  and  joined  to  the  upper  frame 
piece,  and  a  similar  piece  extends  down  and 
is  fastened  in  like  manner  to  the  lower 
piece.     The   collar   has   a   half  section  for 
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amping  the  arms  and  collar  to  the  ax\e, 
id  when  the  clamp  so  formed  is  bolted 
ist  it  is  held  rigidly  in  position  and  does 
5t  work  loose.  The  distance  between  the 
ipporting  arms  where  they  are  clamped  to 
le  axle  being  greater  than  at  the  top, 
icy  are  given  the  proper  bevel  to  approach 
ich  other  at  the  top  to  within  6  inches, 
his  is  sufficient  to  allow  for  lateral  motion 
I  the  chain.  The  four  rods  are  each  con- 
scted  with  a  tumbuckle  for  making  ad- 
istment  through  the  distance  rods. 
The  arrangement  when  completed  forms 
rigid  skeleton  frame  work  over  which  a 
>ver  of  any  desirable  material  can  be  fit- 
td.  The  most  satisfactory  material  so  far 
sed  for  this  cover  is  canvas  ducking.  This 
eing  cheap,  can  be  renewed  often,  and  a 
umber  can  be  kept  in  reserve  for  use  as 
ceded.  A  pattern  can  be  easily  cut,  and 
ht  material  can  be  fashioned  by  a  carriage 
rimmer.  The  boot  is  split  clear  down  to 
he  end,  for  convenience  in  getting  at  the 
liffcrendal  case,  and  it  is  secured  by  a 
louble  flap,  buttoned  and  hooked.  The 
ippcr  end  is  held  in  place  by  straps  and 
loles  necessary  for  the  break  rods  to  pass 
hrough  are  fitted  up  snug  with  extra  flaps. 
Carriage  curtain  cloth  might  form  a 
:over  more  pleasing  to  the  eye,  but  I  do 
not  think  it  has  the  wearing  qualities' pos- 
sessed by  canvas.  Giving  the  cover  a  light 
coat  of  paint  would  improve  the  appearance 
and  make  it  oil  tight,  but  I  have  always 
used  it  plain,  and  when  it  becomes  soiled 
it  is  given  a  scrubbing  with  hot  water  and 
ammonia.  This  arrangement  is  somewhat 
difficult  to  work  out  the  first  time,  and  some 
obstacle  not  provided  for  is  constantly  met 
with,  and  the  blacksmith  who  did  the  job 
for  me  declared  he  would  never  attempt 
another,  but  after  working  out  the  plan 
once  its  repetition  is  a  very  easy  matter. 
By  actual  experience  it  is  found  that  the 
protection  afforded  by  this  somewhat  crude 
arrangement  will  multiply  the  time  of  use- 
fulness of  the  chain'  several  times,  and  it 
prevents  the  oil  being  splashed  in  such 
profusion  over  the  car. 


European  Circuit  Contest  May  Not 
Be  Held  This  Year. 

The  German  Automobile  Qub  has  pe- 
titioned the  Automobile  Qub  of  France 
with  respect  to  postponing  the  Circuit 
Europ^n  to  a  later  date.  The  French  club 
has  referred  the  matter  to  the  international 
committee  entrusted  with  the  organization 
of  the  event.  The  general  feeling  appears 
to  be  in  favor  of  acceding  to  the  suggestion 
of  the  German  Club,  the  very  sparse  num- 
^r  of  entries  having  no  doubt  consider- 
able weight  in  this  respect.  In  all  probabil- 
ity if  the  race  is  postponed  it  will  be  until 
1907. 


On  the  occasion  of  the  Elizabethan  fair 
«t  Lincoln's  Inn,  London,  recently,  students 
of  King's  College  rented  two  motor  omni- 
buses on  which  forty  of  them,  in  Eliza- 
bethan costumes,  toured  the  streets  to  ad- 
vertise the  fair. 


The  Chemistry  of  Lubricating  Oils. 

By  T.  H.  Reahdon. 

Lubrication,  broadly  defined,  is  the  art  or 
process  which  has  for  its  object  the  elimi- 
nation of  the  friction  that  always  results 
when  the  surface  of  one  body  is  moved 
over  the  surface  of  another  body.  While 
this  is  the  broad  and  in  fact  the  only  ob- 
ject of  lubrication,  in  order  that  the  lubri- 
cant may  accomplish  its  purpose  it  must 
possess  certain  well  defined  characteristics 
in  order  that  chemical  or  physical  change 
in  its  structure  may  not  unfit  it  for  the 
duty  which  it  has  to  perform. 

Broadly  speaking,  there  are  two  general 
conditions  that  largely  determine  the  fit- 
ness, or  the  unfitness,  of  an  oil  for  a  par- 
ticular class  of  service ;  these  conditions  can 
be  referred  to  particular  temperatures,  and 
to  the  degree  of  pressure  that  exists  be- 
tween the  surfaces  that  are  moving  in  con- 
tact with  each  other. 

The  result  of  high  temperature  on  an  oil 
is  to  decompose  it,  that  is,  to  destroy  its 
structure  and  split  it  up  into  two  or  more 
compounds.  In  case  the  lubricant  is  suffi- 
ciently stable  to  resist  decomposition  it  may 
volatilize,  or  it  may  inflame  and  yield  the 
products  of  combustion.  An  oil  that  is 
capable  of  undergoing  saponification,  in  the 
presence  of  an  alkali  and  an  elevated  tem- 
perature will  be  converted  into  a  soap.  It 
is  proper  to  remark  here  that  the  condition 
of  temperature  is  not  always  essential  to 
the  formation  of  a  soap,  for  in  the  manu- 
facture of  soap  saponification  by  the  cold 
process  is  extensively  employed.  The  de- 
gree of  pressure  that  exists  between  the 
surfaces  requires  on  the  part  of  the  lubri- 
cant a  certain  degree  of  viscosity,  or  in  pop- 
ular language  the  oil  must  have  a  certain 
amount  of  body. 

Then  there  is  the  tendency  of  an  oil  to 
part  with  its  more  volatile  constituents, 
known  as  drying  up,  the  less  volatile  por- 
tion remaining  and  causing  the  "gumming 
up"  in  bearings,  a  condition  that  is  both 
familiar  and  annoying. 

GENERAL  DISTINCTION  OF  OILS. 

There  are  two  broad  distinctions  in  lu- 
bricating oils,  viz.,  animal  or  vegetable  oils 
and  mineral  oils.  Mineral  oils  are  .very 
stable,  will  easily  stand  temperatures  of 
650**  Fahr.  without  suffering  decomposi- 
tion, and  do  not  saponify  in  the  presence  of 
an  alkali,  so  such  oils  are  eminently  fitted 
for  lubricating  purposes  under  many  condi- 
tions that  obtain  in  practice. 

CHARACTER  AND  PROPERTIES  OF  MINERAL  OILS. 

High  grade  mineral  cylinder  oil,  for 
either  steam  or  gas  engine  cylinders,  has  a 
fire  test  of  650**  Fahr.  to  675**  Fahr.,  and 
will  not  inflame  or  decompose  at  the  tem- 
perature that  usually  exists  under  working 
conditions  in  a  gas  engine  cylinder,  and  on 
this  account  such  oils  have  the  general 
preference  for  cylinder  lubrication. 

Mineral  oils  are  not  affected  by  alkalies; 
this  property  is  very  desirable,  for  while 
soap  is  a  lubricant  in  a  certain  sense  it  is 
not  a  suitable  lubricant  for  the  interior  of 


a  highly  heated  engine  cylinder;  decompo- 
sition products  or  combustion  products  are, 
however,  much  more  objectionable  than  the 
formation  of  a  soap  in  the  cylinder;  the 
products  of  both  reactions,  together  with 
the  injurious  effects  that  follow,  will  be 
dealt  with  imder  the  head  of  animal  and 
vegetable  oils,  as  it  is  these  classes  of  oil 
that  yield  the  products  mentioned  above. 

Frequently  such  cylinder  oils  as  are  men- 
tioned above  contain  5  per  cent  or  10  per 
cent,  of  animal  oil,  which  does  not  seem  to 
be  objectionable;  in  the  writer's  opinion  the 
straight  mineral  oil  is  to  be  preferred.  The 
above  remarks  apply  to  cylinder  lubrication, 
for  the  lubrication  of  bearings  animal  oil  in 
many  cases  is  very  efficient.  The  viscosity 
or  body  of  an  oil  is  that  particular  prop- 
erty that  adapts  it  to  light  or  heavy  bear- 
ings, for  in  a  heavy  bearing  if  the  oil  is 
very  thin  or  lacks  body  it  will  squeeze  out 
and  allow  the  two  surfaces  to  come  in 
actual  contact  with  each  other,  and  it  should 
be  distinctly  understood  that  in  efficient  lu- 
brication the  surfaces  are  not  in  contact 
with  each  other,  but  separated  by  a  thin 
film  of  the  lubricant. 

ANIMAL  AND  VEGETABLE  OILS. 

Animal  and  vegetable  oils  consist  of  or- 
ganic acids  in  combination  with  an  organic 
base.  The  base  is  usually  glyceryl  CsHt, 
and  the  acids  usually  are  stearic,  palmitic 
and  oleic,  so  the  numerous  oils  of  this  class 
are  essentially  stearates,  oleates  and  palmi- 
tatcs  of  glyceryl. 

Tallow  consists  essentially  of  glyceryl  tri- 
stearate.  Its  composition  and  its  decom- 
position products  are  shown  by  the  fol- 
lowing : 

(G,H«COO)  C.H.  +  3H,0  =3C„H«C00H 

Glyceryl        tri-stearate       stearic  acid 
+  C,H.  (OH), 
glyceryl  tri-hydrate  or  glycerine. 

All  the  equation  is  intended  to  show  is 
that  tallow  or  in  fact  any  vegetable  or 
animal  lubricant,  is  very  liable  to  decompose 
in  the  cylinder,  into  free  stearic  acid  and 
glycerine. 

This  result  can  be  looked  for  with  cer- 
tainty, for  in  the  arts,  in  the  production  of 
glycerine  from  fats  and  oils,  this  particular 
method  of  decomposition  is  employed  on  a 
commercial  scale  These  acids  while  in  the 
combined  state  are  harmless,  but  when  set 
free  they  are  postively  injurious  to  metal- 
lic surfaces,  and  the  compounds  that  yield 
them  should  not  enter  into  the  composition 
of  a  high  grade  cylinder  oil. 

Glycerine  is  also  decomposed  at  the  high 
temperature  that  exists  in  steam  and  gas 
cylinders,  and  the  man  who  wishes  to  avoid 
the  fouling  of  cylinder  walls  and  spark 
plugs  had  better  pin  his  faith  to  a  good 
straight  mineral  oil. 


The  German  automobile  tax  bill  was 
definitely  passed  by  the  Reichstag  on  May 
19,  and  is  now  law.  It  subjects  not  only 
resident  automobilists,  but  also  tourists 
who  stay  more  than  a  certain  period,  to 
a  quite  heavy  tax. 
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Effect  of  Automobiles  on  Macadam 
Roads. 

Harold  Parker,  a  member  of  the  Massa- 
chusetts Highway  Commission,  who  has 
been  giving  considerable  attention  to  the 
effect  of  automobile  traffic  on  macadam 
roads,  gives  The  Horseless  Age  the  fol- 
lowing opinion : 

"Just  what  the  final  effect  of  the  use  of 
macadam  roads  by  automobiles  may  be, 
this  commission  is  unable  to  foresee,  be- 
cause the  time  that  they  have  been  in  gen- 
eral use  is  not  long  enough  for  a  full  test. 
My  own  opinion  is  that  the  automobile  is 
a  serious  menace  to  macadam  and  other 
roads,  except  those  which  are  paved.  From 
the  fact  that  the  automobile  moves  itself 
by  its  own  engine  and  therefore  draws  upon 
the  material  of  which  the  road  is  made 
in  order  to  force  itself  forward  or  back- 
ward, it  is  obvious  that  a  tendency  exists 
to  disintegrate  the  constituent  parts  of  the 
road  over  which  it  passes.  Also,  in  its 
passage  over  a  road  it  creates  a  vacuum 
which  draws  along  with  the  vehicle  the 
dust  and  finer  particles  of  the  material  of 
which  the  road  is  comf)osed  and  sweeps 
them  off  the  road,  thus  exposing  the  larger 
particles.  With  the  binding  materials  re- 
moved the  larger  particles  are  gradually 
separated  by  the  traffic. 

*To  obtain  some  material  which  upon  ap- 
plication to  a  finished  road  will  tend  to  pre- 
serve the  integrity  of  its  parts  seems  to 
me  to  be  the  desideratum,  and  this  is  true 
not  only  because  the  automobile  has  be- 
come so  important  a  feature  in  the  wear 
and  tear  of  our  highways,  but  from  a  con- 
sideration of  its  ordinary  usual  wear  as 
well.  The  commission  has  already  experi- 
mented with  oil  and  other  things,  to  see 
if  it  is  possible  to  obtain  such  a  result  but 
so  far  the  use  of  oil  on  macadam  roads  has 
not  been  satisfactory  and  the  commission  is 
unable  to  determine  upon  any  means,  ex- 
cept those  ordinarily  used  in  the  mainte- 
nance of  State  highways,  to  preserve  them 
against  the  destructive  effect  of  the  auto- 
mobiles." 


le:ssons  of 
the:  road 


A.   A.   A.    Law   Committee. 

The  following  have  been  appointed  mem- 
bers of  the  A.  A.  A.  law  committee :  Fran- 
cis Hurtubis,  Jr.,  Massachusetts  State  A. 
A.,  Boston;  J.  Jerome  Hahn,  Rhode  Island 
A.  C,  Providence ;  Frank  B.  Finney,  Ports- 
mouth, Ohio;  M.  W.  Van  Auken,  Utica, 
N.  Y. ;  James  T.  Drought,  Milwaukee  A. 
C. ;  Samuel  P.  Irwin,  Bloomington  (111.) 
A.  C. ;  Fletcher  W.  Battershall,  Albany  A. 
C;  Charles  H.  Burras,  Austin  (111.)  A.  C; 
William  F.  Kimber,  New  Jersey  Automo- 
bile and  Motor  Club,  Newark;  Albert  H. 
Daniell,  Atlantic  City  A.  C;  Warren  R. 
Hickox,  Kankakee  (111.)  A.  C;  W.  H. 
Chase,  Bay  State  A.  C,  Leominster;  Os- 
borne Yellott,  A.  C  of  Maryland,  Balti- 
more, and  Homer  H.  Johnson,  Cleveland 
A.  C 

They  will  work  for  uniform  automo- 
bile laws  throughout  the  United  States. 


Motoring  in  Mexico. 

By  a.  W.  W.  Evans. 

A  stranger  descending  into  the  Valley 
of  Mexico  from  the  high  mountains  which 
surround  it  on  all  sides,  and  looking 
through  the  eyes  of  an  automobile  enthu- 
siast, would  think  it  a  paradise.  But  after 
being  here  a  short  time  he  would  be  com- 
pelled to  change  his  mind. 

The  streets  in  the  City  of  Mexico  arc 
being  gradually  paved  with  asphalt.  Of 
course  that  is  good  as  far  as  it  goes,  but 
one  does  not  want  to  be  always  riding 
about  the  city,  through  crowded  streets, 
and  running  the  risk  of  being  taken  to  the 
comisaria  for  running  into  somebody 
who  did  not  know  enough  to  get  out  of 
the  way.     There  are  no  niles  of  the  road 


Military  Academy.  To  the  west  is  the 
mountain  range  separating  Mexico  Valle> 
from  the  Valley  of  Toluca.  To  the  north- 
east one  can  see  the  Church  of  Guadalupe, 
where  the  miraculous  painting  of  the  Virgin 
of  Guadalupe  is,  and  if  one  is  on  high 
ground  he  can  see  on  a  clear  day,  some  40 
miles  away,  the  Pyramids  of  the  Sun  and 
the  Moon,  built  centuries  ago,  by  whom 
and  for  what  purpose  no  one  can  tell. 

But  with  all  these  beautiful  views,  clear 
skies  and  the  fine,  clear  winter  days,  and 
the  cool,  pleasant  mornings  of  summer. 
much  cannot  be  said  for  the  roads. 

Though  Mexico  Valley  is  about  30  miles 
wide  and  nearly  60  mile**  long,  there  arc  no 
good  roads  to  take  a  car  to  the  mountains. 
The  Government  is  at  work  now  building 
a  road  so  that  it  will  be  fit  for  an  automo- 
bile -to  climb  over  the  ridge  which  sepa- 
rates the  valley  from  the  outside  world. 
This  road,  which  is  very  steep,  runs  up  the 
mountains,  toward  the  southwest  of  the 
city,  and  after   reaching  the  top    it    winds 


Steep  Grade  at  Entrance  to  El  Desierto. 


there,  and  it  is  rather  hard  to  tell  where 
to  look  for  pedestrians,  as  well  as  for  the 
wagons  or  carriages.  One  must  keep  both 
eyes  and  ears  open  while  dodging  in  and 
out  through  the  narrow  streets. 

The  views  in  Mexico  Valley  are  mag- 
nificent. To  the  east  the  snow  clad  peaks 
of  Ixtaccihuatle  and  Popocatapetl  rear 
their  giant  heads  some  10,000  feet,  each  cov- 
ered with  a  cap  of  perpetual  snow.  The 
peaks  are  about  55  miles  away,  and  on 
clear  days  they  seem  near  enough  to  reach 
on  foot  in  an  hour  or  two.  To  the  south- 
west is  the  old  volcano  of  Ajusco,  which 
at  one  time  threw  all  the  lava  into  the 
valley.  The  lava  beds  near  San  Angel  and 
Tlalpam  prevent  making  any  direct  road 
between  the  two  towns,  and  one  is  com- 
pelled to  go  around  them  three  times  the 
distance.  Still  looking  toward  the  south- 
west one  gets  a  glimpse  of  Chapultepec 
(the  hill  of  the  grasshoppers),  on  which 
are  the  Castle  of  Chapultepec.  which  is  the 
presidential     residence,    and    the    National 


down  into  the  Valley  of  Toluca,  and  to  tlie 
city  of  that  name,  Toluca,  which  is  the  pnn- 
cipal  city  and  capital  of  the  State  of 
Mexico,  Mexico  City  being  the  capital  of 
the  republic. 

The  ride  up  to  Toluca  can  be  made  by 
good  machines,  and  it  is  an  excellent  test  of 
the  climbing  abilities  of  a  machine.  Part 
of  the  way  up  one  can  turn  to  one  side 
and  go  to  El  Desierto,  which  is  one  of  the 
most  beautiful  spots  near  Mexico  City.  In 
the  midst  of  a  forest  of  tall  pines  one  will 
find  the  ruins  of  an  old  Carmelite  mon- 
astery, with  its  small  chapels  and  hermit- 
ages in  ruins  and  moss  covered,  all  scat- 
tered through  this  forest  of  sweet  scented 
pines,  and  old  aqueducts  which  the  monk- 
built  to  carry  water  to  their  hermitages. 
also  more  modern  aqueducts  built  by  the 
city  government  to  carry  this  clear,  pure 
water  into  the  city,  16  miles  distant 

The  road  to  the  monastery  is  not  a  good 
one.  the  greatest  drawback  being  the  steep 
grades,  some  of  which  run  27  per  cent,  at 
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passes  by  the  palace  of  Cortez  in  Coyoacan, 
and  joins  the  Tlalpam  road  at  Churubusco. 

Besides  these  roads,  which  are  now  being 
reconstructed,  there  are  the  shorter  ones, 
as  the  Paseo,  or  the  famous  drive  of  the 
City  of  Mexico,  which  is  very  wide,  with 
double  rows  of  shade  trees  on  each  side, 
and  outside  the  shaded  walks  on  each  side 
is  the  driveway  for  automobiles  and  bicy- 
cles exclusively.  This  drive,  which  starts 
at  the  bronze  equestrian  statue  of  Charles 
IV,  ends  at  Chapultepec,  about  2j/^  miles 
distant.  The  centre  drive  for  the  car- 
riages is  very  smooth,  but  one  cannot  go 
at  very  great  speed,  for  at  every  quarter 
mile  is  a  "gloriata,"  the  widening  of  the 
drive  into  a  circle,  having  in  the  centre  a 
statue,  or  a  large  flower  bed  As  the  drive 
follows  this  curve  of  the  gloriata,  one 
must  slow  down. 

To  the  north  of  the  city  there  is  the  short 


Passing  Chapultepec  Cafe. 


least,  which,  together  with  the  fact  that  the 
altitude  is  fully  11,000  feet  above  sea  level, 
make  it  hard  for  the  automobile.  Only 
three  machines  have  succeeded  in  getting 
to  the  monastery  so  far.  A  good  proof 
that  they  were  there  is  the  photograph 
showing  the  ruins  in  the  background. 

Coming  back  from  El  Desierto  one  can 
coast  all  the  way,  and  the  brakes  will  give 
an  odor  of  burning  paint  or  varnish  be- 
fore going  very  far. 

After  leaving  the  forest  there  is  a  fine 
view  of  the  valley,  with  the  city  almost  at 
your  feet,  and  the  lakes  of  Texcoco  and 
Chaico  just  beyond,  with  the  mountains  ris- 
ing up  almost  from  the  shores  of  the  lakes. 
One  can  also  see  Texcoco,  the  city  where 
Cortez,  about  400  years  ago,  put  his  boats 
together,  after  having  had  them  made  on 
the  other  side  of  the  mountains  at  Tlax- 
cafa.  He  had  them  carried  over  the 
mountains  and  put  together  at  Chaico,  so 
that  he  might  cross  the  lake  to  capture  the 
city. 

The  road  to  Toluca  is  the  only  highway 


of  any  length  that  has  received  attention 
from  the  Government  of  the  Federal  Dis- 
trict, which  will  take  one  any  distance 
from  the  city,  as  the  monastery  is  about 
16  miles  from  the  city,  and  Toluca  40 
miles.  It  is  steep  and  winding,  but  the 
grandeur  of  the  scenery  repays  the  climb. 
The  Federal  Government  has  finished  a 
macadam  road  from  the  City  of  Mexico  to 
Mixcoac,  which  is  about  7  miles  distant, 
and  they  intend  to  build  this  road  out  as 
far  as  San  Angel,  which  will  give  us  a 
drive  of  about  13  miles.  They  are  build- 
ing a  road  more  to  the  east  and  parallel  to 
the  road  just  mentioned,  which  will  take 
one  to  Tlalpam.  It  is  finished  now  as  far 
as  Churubusco,  so  that  the  lovers  of  golf 
who  own  machines  can  run  out  to  the 
magnificent  clubhouse  the  Mexico  Country 
Club  is  putting  up  there.  The  road  to 
Tlalpam  when  finished  will  make  possible 
a  run  of  some  19  miles,  and  as  there  is  a 
good  cobble  road  through  Coyoacan  to  San 
Angel  it  will  make  a  loop  of  nearly  35 
miles.    The  Coyoacan  road  from  San  Angel 
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On  the  Paseo  de  la  Reform  a. 


The  "Tree  of  the  Dismal  Night." 

drive  of  about  3  miles  to  Guadalupe,  with  a 
good,  hard  macadam  roadbed,  and  to  the 
northwest  a  short  macadam  road  leading 
over  the  old  causeway  which  Cortez  cap- 
tured when  he  was  driven  from  the  city. 
The  spot  is  pointed  out  where  Alvarado 
made  his  wonderful  leap,  which  is  de- 
scribed in  Lew  Wallace's  The  Fair  God. 
The  house  built  by  Alvarado  after  the  con- 
quest of  Mexico  is  also  pointed  out.  After 
a  ride  over  a  good  macadam  road  one 
reaches  Popotla,  or  place  of  the  brooms,  a 
small  town,  where  the  tree  still  stands  under 
which  Cortez  rested  when  he  was  driven 
out  of  the  city  by  the  Aztecs  on  the  night 
of  July  I,  1520.  It  is  related  that  he  re- 
viewed his  troops  there  and  wept  when  he 
found  how  many  had  been  killed.  The 
motorist  can  follow  this  road  out  as  far  as 
the  little  town  of  Atzcapotzalco,  making 
a  ride  of  about  4  miles  in  that  direction. 
One    can    go    beyond,    but    over    narrow, 
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winding  roads,  sometimes  full  of  ruts  and 
bumps,  and  with  creeks  unbridged,  and  on 
both  sides  deep  ditches,  each  having  its  row 
of  high  maguey  plants.  If  one  finds  he 
cannot  go  on  he  has  to  make  the  turn  in 
this  narrow  lane  or  back  out. 

Strangers,  and  even  the  people  who  live 
here,  like  to  ride  through  some  of  these 
narrow  lanes  close  to  the  towering  maguey 
plants,  or  what  in  the  States  is  called  the 
Century  plant,  from  which  the  Mexican 
gets  his  pulque,  or  daily  drink. 

Automobiling  in  other  parts  of  the  re- 
public is  much  the  same  as  around  the 
City  of  Mexico.  The  hills  and  the  altitude 
are  the  greatest  hindrance.  At  the  altitude 
of  nearly  8,000  feet  it  is  not  possible  to 
obtain  the  same  power  from  the  explosion 
of  gasoline  as  nearer  the  sea  level,  and  our 
gasoline  costs  us  $5  for  a  5  gallon  can. 
Then  again,  outside  of  the  cities,  where 
there   are   some   good   country   roads,   the 


Drive    in    Chapultepec,    With    Castle 
IN  Background. 

auto  can  be  used  only  one-half  the  year, 
on  account  of  our  rainy  season,  when  it 
rains  every  afternoon  for  at  least  four 
months.  For  two  months  the  weather  is 
doubtful,  and  for  'the  remaining  six 
months,  or  winter,  it  is  ideal. 

There  are  quite  a  number  of  automobiles 
in  the  City  of  Mexico.  A  number  of  doc- 
tors have  them,  and  there  are  also  several 
delivery  autos  and  sight  seeing  machines. 
But  a  great  many  are  discouraged,  and  do 
not  buy  machines  on  account  of  the  cost, 
besides  the  gasoline  being  about  $1  per 
gallon.  The  protective  duty  on  everything 
makes  a  set  of  tires  cost  $100  at  least.  As 
the  Mexican  dollar  is  worth  one-half  that 
of  the  United  States  the  price  in  dollars  is 
double.  Freights  and  duties  are  high,  and 
a  tax  of  $8  per  month  is  levied  for  every 
carriage,    coach    or   automobile    wheel   one 
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owns.  Still  with  all  these  drawbacks  the 
dealers  in  automobiles  are  having  good 
trade,  and  all  the  dealers  and  auto  own- 
ers are  awaiting  the  time  when  the  Gov- 
ernment shall  have  completed  the  good 
work  in  road  making  that  they  have  started. 
The  duty  on  automobiles  averages  30 
cents  per  pound,  so  an  automobile  weigh- 
ing 3,300  pounds  would  pay  a  duty  of  $990. 
This,  plus  10  per  cent,  for  custom  house 
commissions,  stamps,  etc.,  makes  a  total  of 
$1,089,  and  to  this  would  be  added  from 
New  York  State  $300  for  freight.  When 
this  auto  is  sold  a  bill  of  sale  must  be 
made  out  bearing  60  cents  in  stamps  for 
every  $100  value.  Thus  if  an  auto  is  sold 
for  $9,000,  the  Government  gets  $54  reve- 
nue from  either  the  buyer  or  the  seller  for 
a  cash  sale.  If  it  is  sold  on  nine  months' 
time  (more  than  two-thirds  of  the  autos 
there  are)  a  contract  is  made  covering 
terms  of  the  sale.  Notes  are  made  and 
also  a  bill.  Fifty-four  dollars  in  stamps 
are  placed  on  the  contract,  and  $54  in 
stamps  are  placed  on  the  bill,  and  2  cents 
for  every  $5  in  stamps  is  placed  on  same. 
It  is  evident  that  a  cash  business  means 
less  revenue  to  the  Government. 


There  is  little  automobile  business  in  ihc 
republic  outside  of  the  City  of  Mexico,, 
owing  largely  to  the  road  conditions.  In 
the  City  of  Mexico  there  are  three  modem 
up  to  date  garages,  besides  some  small 
places.  The  garages  are  equipped  with 
modern  tools,  and  employ  expert  mechan- 
ics capable  of  even  building  autos. 


A  solder  for  aluminum  has  been  invent- 
ed, says  British  Consul  Atwell,  of  Roubaix. 
by  Ferdinand  Hecht,  of  that  city.  With  a 
soldering  iron  he  can  join  aluminum  to- 
gether, or  join  aluminum  to  copper,  brass 
or  iron.  The  invention  is  simple,  no  acids 
or  salts  being  used.  Mr.  Hecht  exhibited 
his  process  before  the  professors  of  chem- 
istry of  the  Faculty  of  Science,  and  was 
awarded  a  medal. 


According  to  experiments  made  at  North- 
wich,  England,  dilute  calcium  chloride  so- 
lution is  an  excellent  street  watering  fluid 
The  surveyor  in  a  recent  report  to  the 
local  council  stated  that  the  solution  was 
an  excellent  preventive  of  dust,  and  con- 
sidering the  length  of  time  it  lasts  its  use 
comes  lower  than  sprinkling  with  water. 


At  the  Entrance  of  the  El  Desierto   Monastery. 
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Alcohol  as  Motor  Fuel. 

There  is  considerable  conjecture  rife  as 
to  the  probable  effect  upon  the  motor  car 
field  of  the  removal  of  the  tax  from  grain 
alcohol.  That  the  effect  of  the  free  alcohol 
bill,  which  will  go  into  effect  at  the  begin- 
ning of  1907,  will  ultimately  be  to  furnish 
the  motorist  with  an  alternative  fuel  is  not 
to  be  doubted.  How  soon  and  to  what 
extent  alcohol  will  come  into  use  is  purely 
a  matter  for  speculation  and  will  depend 
upon  a  number  of  considerations,  both  eco- 
nomic and  technical. 

A  great  many  people  have  advocated 
"free"  alcohol,  more  in  the  hope  that  its 
realization  would  have  the  effect  of  pre- 
venting the  artificial  elevation  of  the  price 
of  gasoline  than  with  any  serious  thought 
of  using  the  new  fuel  in  the  near  future. 
It  is  quite  possible  that  the  possession  by 
the  public  of  an  efficient  substitute  for  gaso- 
line will  prevent  the  further  "marking  up" 
of  gasoline,  which  has  been  going  on  brisk- 
ly of  late,  or  even  that  it  may  lead  to  a 
reduction  in  its  price.  As  to  this  no  one 
can  tell  imtil  it  has  been  demonstrated 
upon  a  large  scale  at  what  price  denaturized 
alcohol  can  be  manufactured  and  profitably 
marketed. 

How  soon  alcohol  will  become  an  im- 
portant factor  in  the  liquid  fuel  field  will, 
of  course,  depend  upon  the  alacrity  with 
which  capital  seeks  the  new  industry  and 
the  energy  with  which  the  sale  of  the  prod- 
uct is  pushed.  It  may  be  some  time  before 
alcohol  is  as  generally  to  be  obtained  as 
gasoline  is  at  the  present  time,  for  the  prob- 
lem of  distribution  of  a  commodity  of  this 
kind  is  a  complicated  and  extensive  one. 

Automobile  owners  are  asking  the  ques- 
tion, "Can  I  operate  my  engine  with  alco- 
hol?" In  general  the  answer  must  be  that 
any  gasoline  engine  can  be  operated  with 
alcohol  provided  a  proper  carburetor  be 
provided,  but  such  engines  which  operate 
with  moderate  compression  pressures  will 


run  somewhat  less  efficiently  and  develop 
considerably  less  power  with  alcohol  than 
with  gasoline.  Very  few,  if  any,  gasoline 
vehicle  engines,  in  present  use,  operate  with 
compressions  as  high  as  that  advantageous- 
ly practiced  in  motors  burning  alcohol,  and 
thus  it  is  not  likely  to  prove  economical  or 
otherwise  advantageous  to  use  alcohol  as 
fuel  for  the  average  gasoline  engine. 

The  resort  to  the  expedient  of  raising 
the  compression  of  a  gasoline  engine,  in 
order  to  fit  it  for  burning  alcohol,  for  ex- 
ample, by  attaching  a  plate  to  the  piston 
head  and  thus  reducing  the  clearance  space, 
is  not  likely  to  prove  advisable,  as  it  is  not 
safe,  on  mechanical  grounds,  to  thus  in- 
crease the  stresses  in  motor  parts  above 
those  for  which  the  parts  were  designed. 


It  will  be  interesting  to  observe  whether 
high  compression  vehicle  engines  will  be 
brought  out  for  use  with  alcohol  solely,  or 
whether  later  on  manufacturers  will  attempt 
to  produce  motors  capable  of  economically 
consuming  either  gasoline  or  alcohol.  In 
this  latter  case  a  degree  of  compression 
compromising  between  the  most  advanta- 
geous compression  pressures  of  the  two  fuels 
might  perhaps  be  adopted  with  fair  re- 
sults. It  is  at  least  conceivable  that  a  con- 
struction might  be  adopted  which  should 
allow  of  the  alteration  of  the  compression 
ratio  at  will,  to  allow  for  the  advantageous 
use  of  the  two  fuels  in  the  same  motor, 
which  should  be  designed  adequately  strong 
for  the  compression  required  by  alcohol. 

It  is  certain  that  gasoline  carburetors,  as 
at  present  used,  will  not  utilize  alcohol  in 
a  practical  manner,  but  it  is  probable  that 
vaporizers  capable  of  operating  on  either 
gasoline  or  alcohol  can  be  produced  which 
will  presumably  be  arranged  to  be  copious- 
ly jacketed  with  exhaust  gases  when  used 
with  the  latter  fuel,  since  alcohol  is  stated 
to  require  about  five  times  as  much  heat 
for  its  evaporation  as  does  gasoline. 
Whether  gasoline  will  be  used  to  furnish 
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gas  for  the  initial  explosions  in  starting  and 
then  when  the  carburetor  is  heated  alcohol 
be  supplied  for  regular  running  purposes, 
or  whether  some  electrical  method  of  heat- 
ing the  vaporizing  chamber,  preliminary 
to  starting  on  alcohol,  will  be  resorted  to. 
remains  to  be  seen.  The  former  method 
would  seem,  the  more  practical  one. 

If  alcohol  is  to  come  into  general  use  as 
motor  fuel  it  would  seem  to  be  very  de- 
sirable that  engines  and  carburetors  shotdd 
be  so  designed  as  to  be  operable  upon 
either  that  fuel  or  gasoline,  at  will,  with 
slight  changes,  capable  of  being  quickly  and 
easily  made.  Likely  enough  this  problem 
may  be  successfully  worked  out 

It  is  quite  possible  that  alcohol  may  come 
to  be  the  cheaper  fuel  in  certain  localities, 
and  gasoline  more  economical  in  others,  so 
that  it  would  be  of  advantage  for  manufac- 
turers to  produce  cars  readily  adaptable  to 
either  fuel. 

The  fuel  tanks  of  automobiles,  when 
filled  with  alcohol,  will  not  under  the  most 
favorable  conditions  suffice  for  so  large  a 
car  mileage  as  when  supplied  with  gasoline. 
Moreover,  in  the  use  of  alcohol  as  a  fuel 
much  more  care  in  testing  for  quality  will 
be  demanded  than  is  necessary  with  gaso- 
line. Alcohol  may  be  adulterated  with  any 
proportion  of  water,  without  the  fact  being 
evident  except  by  a  specific  gravity  test. 
Its  fuel  value  may  be  reduced  to  zero  by 
the  addition  of  water,  which  mixes  with  it 
instead  of  remaining  clearly  separate,  as  it 
does  when  added  to  gasoline. 

The  fuel  question  has  indeed  become  of 
engrossing  interest  by  the  "freeing"  of  alco- 
hol, and  interesting  developments  may  be 
looked  for,  although  nothing  of  a  sudden 
or  revolutionary  nature  is  necessarily  to 
be  expected. 


Another  Charge  Against  the  Auto- 
mobile. 

It  is  the  usual  fate  of  every  innovation, 
whether  in  transportation  or  otherwise,  to 
become  the  scapegoat  for  the  evils  which 
inflict  mankind. 

The  automobile  as  a  new  means  of  road 
travel  has  been  charged  with  wearing  out 
the  roads  and  destroying  crops  by  covering 
them  with  dust,  beside  driving  other  traffic 
from  the  highways.  The  latest  crime  of 
which  it  is  claimed  to  be  the  instrument  is 
the  dissemination  of  dangerous  insect 
•  pests.  In  a  bulletin  on  the  gypsy  moth, 
published  by  the  New  Hampshire  College 
of  Agriculture,  occurs  the  following:  "The 


writer  has  no  doubt  that  practically  all  of 
the  infestation  of  gypsy  moth  in  New 
Hampshire  has  been  introduced  by  auto- 
mobiles, as  they  are  practically  the  only 
vehicles,  other  than  railway  cars,  coming 
directly  from  the  badly  infested  region  of 
Massachusetts,  and  the  infestations  are 
found  along  the  main  roads  and  not  near 
the  railroads.  Indeed,  one  case  has  come 
to  our  attention  in  which  the  owner  of  an 
automobile  coming  from  Maiden,  Mass., 
removed  a  half  dozen  caterpillars  from  his 
machine  upon  arriving  at  Greenland,  N.  H., 
which  were  believed  to  be,  and  doubtless 
were,  those  of  the  gypsy  moth."  A  similar 
claim  is  made  as  to  the  part  played  by 
automobiles  in  the  distribution  of  the  very 
pernicious  brown  tail  moth. 

Just  why  these  caterpillars  should  alight 
upon  and  be  carried  exclusively  by  the 
comparatively  few  and  swiftly  moving  mo- 
tor vehicles  and  not  by  the  enormously 
more  numerous  and  slowly  moving  horse 
drawn  vehicles,  among  which  are  hay  carts 
with  high  piled  loads  which  brush  the  trees 
as  they  pass,  it  is  very  difficult  to  imagine. 

Perhaps  the  fact  that  the  agricultural 
college,  from  which  this  statement  ema- 
nates is  supported  by  appropriations  se- 
cured through  the  influence  of  the  farm- 
ing element,  which  is  notoriously  hostile  to 
the  automobile,  may  account  in  some 
measure  for  the  strong  statements  of  its 
entomologists  adverse  to  the  motor  car. 

That  the  charge  is  a  false  one  is  shown 
by  the  fact  that  the  gypsy  moth  has  not  as 
yet  spread  to  the  White  Mountains,  to 
which  district  a  large  proportion  of  the 
automobile  traffic  from  Massachusetts  to 
New  Hampshire  takes  place.  If  automo- 
biles are  a  large  factor  in  the  dissemina- 
tion of  these  insects  they  should  certainly 
have  been  introduced  into  the  mountain 
region  ere  this. 

It  will  be  interesting  to  see  what  ob- 
liquity will  next  be  charged  to  the  automo- 
bile, whose  only  real  crime  is  that  of  being 
a  "new  thing." 


Method  of  Scoring  in  Fuel  Compe- 
titions. 

In  another  part  of  this  issue  will  be  found 
an  article  by  one  of  the  competitors  in  the 
recent  Two  Gallon  Efficiency  Contest,  who 
champions  the  system  of  basing  the  score  of 
cars  in  such  competitions  on  useful  ton- 
miles  per  unit  of  fuel  consumed.  We  have 
already  given  our  opinion  as  to  the  relative 
inferiority  of  this  system  as  compared  with 


that  based  on  total  ton-miles,  but  as  tkc 
subject  has  been  brought  up  again,  it  mrv 
be  worth  while  to  go  into  it  a  little  inor« 
thoroughly. 

Attempts  have  repeatedly  been  nu^ic 
abroad  to  organize  competitions  for  de- 
termining what  might  be  called  the  toul 
'  value  of  cars,  or  their  desirability  from 
the  standpoint  of  the  purchaser.  Each  fea- 
ture which  has  some  bearing  on  the  valte 
of  the  car  is  made  the  subject  of  a  test  or 
of  an  estimate  by  the  judges'  committee, 
and  the  marks  gained  by  each  vehicle  in 
each  of  these  minor  competitions  are  sum- 
marized, and  the  final  classing  is  based  on 
the  sum  total  of  marks  earned  by  each  car. 
The  practicability  of  such  contests  is  ex- 
tremely doubtful,  because  any  method  of 
comparing  such  features,  as,  for  instance 
absence  of  vibration  and  fuel  economy,  or 
even  appearance,  must  be  extremely  arbi- 
trary, and  perhaps  no  two  purchasers  would 
place  the  same  relative  value  on  these 
various  features. 

Now,  the  system  of  basing  the  score  in 
a  fuel  economy  contest  on  the  useful  ton- 
mile  developed  is  very  similar  to  the  meth- 
od of  classing  in  these  "general  merit"  con- 
tests, in  that  credit  is  given  not  for  fue! 
economy  proper,  but  for  fuel  economy  and 
weight  efficiency  combined.  These  arc  two 
distinct  factors,  and  must  be  considered 
separately.  When  it  is  desired  to  move  a 
certain  useful  load  at  certain  speeds  the 
problem  arises:  What  is  the  most  advan- 
tageous dead  weight  (vehicle  weight)  for 
accomplishing  this?  And  the  answer  de- 
pends not  only  on  the  fact  that  the  greater 
the  dead  weight  the  greater  the  power  re- 
quired, and  hence,  with  constant  efficiency, 
the  greater  the  fuel  consumption,  but  there 
are  quite  a  number  of  other  considerations 
which  enter  into  the  problem.  The  dead 
weight  partly  determines  the  first  cost  of 
the  car,  it  greatly  affects  the  tire  wear,  and 
it  has  a  considerable  influence  on  the  dura- 
bility of  the  vehicle.  Reduction  of  dead 
weight  is  very  desirable  within  certain  lim- 
its, though  not  so  much  because  it  leads 
to  a  reduction  in  fuel  consumption;  it  be- 
comes positively  objectionable  when  car- 
ried too  far,  when  it  leads  to  flimsy  con- 
struction. Increased  fuel  economy  is  only  a 
minor  advantage  of  weight  reduction  or 
a  poor  compensation  for  its  disadvantages. 
and  it  would,  therefore,  be  quite  irrational 
to  judge  the  value  of  weight  efficiency  by 
its  effect  on  fuel  economy. 

A  system  quite  similar  to  that  proposed 
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by  our  contributor  was  employed  by  the 
New  York  Motor  Club  in  its  last  year's 
"National"  Economy  Contest,  the  basis  of 
marking  being  the  passenger-miles  instead 
of  the  ton-miles,  and  as  a  result  of  the 
club's  experience  with  this  system  they 
have  this  year  discarded  it  in  favor  of  the 
basis  of  total  ton-miles.  Last  year's  con- 
test was  won  by  a  motor  omnibus,  and  it 
is  easy  to  sec  that  on  the  basis  of  passen- 
ger-miles, or  useful  ton-miles,  the  small 
two  passenger  car  has  almost  no  chance 
as  compared  with  the  big  multi-passenger 
vehicle. 

Another  illustration  of  the  injustice  of 
the  proposed  system  is  furnished  by  the 
detachable  tonneau  type  of  car.  Some 
manufacturers  build  "straight"  two  passen- 
ger runabouts,  and  others  make  almost 
identical  machines  of  the  convertible  type 
which  will  carry  four  passengers.  With 
approximately  the  same  fuel  efficiency  the 
fuel  consumption  per  passenger-mile  or  per 
useful  ton-mile  would  be  only  about  half 
as  high  for  the  convertible  machine  as  for 
the  runabout,  and  one  might,  therefore,  be 
misled  by  the  results  of  such  a  contest  to 
consider  the  convertible  car  a  greatly  su- 
perior machine. 

When  the  classing  is  based  on  total  ton- 
miles  the  weight  efficiency  no  longer  enters 
as  a  disturbing  factor  in  the  results.  If 
one  competitor  moves  a  given  total  weight 
with  a  given  amount  of  fuel  a  greater  dis- 
tance than  another  competitor,  it  is  proof 
that  the  efficiency  of  the  former's  power 
generating  and  transmitting  mechanism  is 
greater.  This  is  an  actual  engineering  re- 
sult, and  it  is  certainly  of  some  value  to 
know  the  merits  of  the  different  cars  on 
the  market  in  this  respect  On  the  other 
hand,  a  test  of  50  miles  or  so  is  not  suffi- 
cient to  shed  any  light  on  the  question  of 
what  is  the  best  proportion  of  dead  weight 
to  useful  load,  and  this  element  of  weight 
efficiency  should,  therefore,  be  kept  out  of 
the  formulae  of  fuel  economy  contests. 

The  Milan  Gold  Cup  Contest. 

According  to  reports  to  hand  at  the  time 
of  going  to  press,  Lancia  was  leading  in  the 
Milan  Gold  Cup  Contest  at  the  completion 
of  the  first  half  of  this  event  for  touring 
cars.  He  had  not  then  lost  a  single  mark, 
which  means  that  his  average  speed  for 
every  stage  was  exactly  40  km.  p.  h.  (25 
ra.  p.  h.).  A  number  of  other  contestants 
had  less  than  one  minute  penalization  at 
this  time.  The  contest  so  far  had  been  ex- 
ceedingly severe,  owing  to  the  mountainous 
grades,  the  bad  roads  and  the  inclement 
weather. 
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Care  and  Operation  of  Gasoline  and 
Kerosene  Burners. 

By  Winthrop  Waite. 
Steam  as  a  motive  power  for  the  modem 
automobile  has  already  progressed  to  such 
a  degree,  involving  such  radical  improve- 
ments   and   so  many  new   forms  of  con- 
struction,  that  possibly   the   users   of   the 
early    cars    would    hardly    recognize    the 
steamer  of  today.    From  being  unquestion- 
ably the  most  complicated  piece  of  automo- 
bile mechanism,  with  all  the  troubles  that 
cluster  around  complication  in  mechanics, 
the  steam  car  of  today  is  one  of  the  simplest 
cars,  not  only  in  construction,  but  also  in 
operation.    I  refer  most  particularly  to  the 
cars   using   the   flash   steam   generator   in 
place  of  the  old  fire  tube  boiler,  and  still 
more  particularly  to  the  steamers  that  are 
built  on  the  same  modem  lines  of  running 
gear  and  chassis  design  as  our  most  up  to 
date  gasoline  cars.    So  that  in  briefly  dis- 
cussing the  care  and  operation  of  the  most 
vital  parts  of  the  modem  steamer,  that  is, 
the  bumer  and  steam  generating  plant,  due 
allowance  must  be  made  for  such  readers 
as  have  had  no  experience,  or  practically 
little,  with  the  flash  system,  and  in  order 
not  to  confuse  their  minds  with  technical 
details,  it  will  perhaps  be  necessary  to  di- 
gress a  little  here  and   there  to  properly 
present  this  subject,  this  digression  being 
explanatory  of  the  vast  difference  in  work- 
ing between  the  old  and  the  new  methods. 
There  never  has  been  any  engine  or  mo- 
tor to  equal  the  steam  engine  in  its  most 
approved  forms,  from  the  earliest  times  of 
mechanical   progress    to    the   present   day. 
Expansion     versus     explosion,     invariably 
when  argued  to  a  finish,  ends  in  a  complete 
victory  for  the  former  method  of  power 
application    to    the   pistons   of   an   engine. 
To  my  mind  the  gasoline  explosive  engine 
owes   far   less   to  its   own   inherent  good 
qualities  for  its  success  in  the  automobile 
or  boat  than  it  does  to  any  defects  that 
have  appeared  in  the  steam  engine,  say,  in 
the  past  thirty  years.     But  as  steam  is  the 
only  expansive  agent  worth  considering  in 
this  connection,  and  as  steam  production 
means  the  use  of  two  elements,  fire  and 
water  in  proper  proportions,  and  in  proper 
and  exact  regulation,  it  must  naturally  be 
concluded  that  whatever  defects  steam  as 
applied  to  the  automobile  may  have  shown 
in  the  past,  these  defects  were  not  in  the 
engine,  but  rather  in  the  steam  generating 
plant,  which  is  after  all  the  life  and  soul 
of  the  steam  car.      By  this  I  do  not  wish  to  be 
understood  as  taking  the  position  that  the 
steam  automobile  engine  as  first  used  in  the 
early  steam  cars  was  ideal,  or  had  reached 
the  highest  development,   for  on  the  con- 
trary new  and  vastly  better  types  of  steam 
auto  engines  are  now  in  use,  and  I  firmly 


believe  there  is  still  room  for  further  im- 
provement; but  it  is  pretty  generally  agreed 
among  all  who  have  had  anything  to  do 
with  steam  that  in  the  steam  plant  must 
come  the  great  changes,  and  most  particu- 
larly in  the  manner  of  buming  and  vapor- 
izing the  liquid  fuel,  and  in  the  selection 
of  the  proper  fuel— which,  by  the  way,  is 
not  the  gasoline  of  today,  but  kerosene, 
nr  some  other  substitute  not  yet  found,  ap- 
proximating all  of  the  good  qualities  found 
in  kerosene,  with  alcohol  as  a  bare  possi- 
bility, but  not  a  probability. 

This  leads  us  to  the  very  interesting  discus- 
sion of  proper  liquid  fuels,  a  subject  of  vital 
importance  to  all  branches  of  the  industry, 
important  as  viewed  from  the  standpoint 
of  every  user,  and  a  subject  of  consider- 
able economic  interest  to  the  world  at  large. 
In  presenting  perhaps  a  new  view  of  the 
case,  I  would  briefly  state  that  the  steam 
car  will  always  have  the  advantage  over 
the  gasoline  explosive  car  in  the  choice 
of  fuels,  being  enabled  when  the  proper 
apparatus  is  finally  perfected  to  use  the 
lower  grades  of  fuel  oils  with  great  econ- 
omy and  marked  efficiency.  For  example, 
I  do  not  believe  that  kerosene  will  ever  be 
found  to  be  a  fair  substitute  for  gasoline 
in  the  intemal  combustion  motor,  as  I  do 
believe,  with  some  changes  in  the  car- 
buretor, alcohol  will  be  found  to  be  in  the 
near  fututre.  There  is  some  peculiar  de- 
ficiency always  present  in  the  exploding 
of  vaporized  kerosene  within  a  cylinder. 
These  deficiencies  make  themselves  mani- 
fest in  various  ways,  as  all  who  hav6  had 
experience  with  the  kerosene  internal  com- 
bustion motor  have  witnessed,  although  I 
am  aware  that  there  are  quite  a  number 
of  successful  kerosene  motors  on  the  mar- 
ket doing  admirable  work  for  stationary 
uses. 

Therefore,  as  the  use  of  the  new  fuels 
comes  to  be  a  certainty,  and  the  use  of  gaso- 
line is  discontinued  in  the  steam  car,  we 
will  all  witness  still  further  strides  for- 
ward in  steam.  But  already  there  are 
one  or  two  successful  kerosene  bumers 
on  the  market  and  in  daily  use,  and  the 
number  of  steam  users  who  are  gradually 
changing  over  to  the  cheaper  and  better 
fuel  is  increasing,  while  the  number  who 
would  like  to  change  is  almost  beyond 
calculation,  and  the  number  who  did 
change  over  long  ago,  when  perhaps  the 
kerosense  burner  had  not  reached  its  pres- 
ent state  of  reliabiHty,  and  who  have  done 
nothing  but  find  fault  since,  while  still 
skeptical,  I  have  found  are  always  open  to 
conviction. 

The  gasoline  bumer,  viewed  from  the 
standpoint  of  the  garage  man  and  the  per- 
son who  is  responsible  for  the  care  of  the 
car,  is  a  very  easy  proposition.  In  fact,  it 
requires  no  care,  beyond  the  tightening  up 
of  leaky  unions  and  couplings,  and  no  ad- 
justing to  speak  of.  But  this  tightening  up 
of  leaky  fuel  lines  is  very  important  with 
gasoline;  in  fact,  if  it  is  neglected  dire 
results  are  likely  to  happen.  With  the  kero- 
sene  burner   an   occasional   leak   of    small 
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proportions  need  not  bother  the  operator 
very  much,  for  under  no  conditions  can  a 
kerosene  burner  get  on  such  a  fiery  rampage 
as  to  destroy  the  car  or  injure  the  person 
in  any  way.  Speaking  of  the  importance 
of  keeping  all  fuel  feed  lines  in  the  gaso- 
line system  absolutely  tight  by  frequently 
going  over  them  reminds  me  of  what  hap- 
pened to  some  acquaintances  of  mine  a  few 
years  ago  with  one  of  the  early  steamers. 
The  party  had  embarked  on  a  ferryboat  en 
route  from  Manhattan  to  Long  Island  City. 
It  was  in  the  days  when  fires  were  obliged 
to  be  extinguished,  under  the  Federal 
steamboat  inspection  regulations,  when  an 
automobile  passed  on  board,  but,  as  we  all 
know,  fires  were  extinguished  only  when 
ferryboat  employees  could  not  either  collect 
the  graft  or  were  too  honest  to,  which  latter 
was  seldom  the  case.  The  boat  was  ap- 
proaching the  Long  Island  City  slip,  and 
it  is  needless  to  say  that  the  pilot  in  my 
friend's  car  was  still  under  way.  The 
operator  started  to  turn  on  the  main  fire, 
and  in  some  inexplicable  way  either  a  tiny 
leak  at  a  coupling  that  had  developed  un- 
noticed or  else  a  rupture  of  the  fuel  line 
at  some  point  took  place,  for  instantly 
there  was  a  spurt  or  stream  of  fire  shot 
out  from  under  the  car  sideways  and  up- 
ward for  a  distance  of  nearly  30  feet  A 
small  sized  panic  ensued  among  the  pedes- 
trians and  horses,  and  for  a  time  it  looked 
serious,  but  the  operator  had  head  enough 
to  quickly  close  his  main  fuel  valve  and  the 
fire  ceased.  A  moment  more,  however,  and 
the  car  would  have  been  probably  so  envel- 
oped in  flame  that  it  would  have  been  a  total 
loss,  to  say  nothing  as  to  what  might  have 
happened  to  the  flimsy  old  ferryboat.  As 
it  was  the  car  had  to  be  towed  off  the  boat 
to  a  place  of  safety  until  repairs  could  be 
made,  for  no  one  dared  to  "hunt  the  leak 
with  a  candle."  But  with  kerosene  such  a 
thing  could  not  happen,  and  so  great  is  this 
factor  of  safety  that  I  believe  every  steam 
user  should,  as  far  as  possible,  become 
familiar  with  the  underlying  principles  of 
kerosene  vaporization,  and,  if  possible,  learn 
of  the  defects  in  the  use  of  kerosene  due 
to  ignorance  of  conditions  and  handling. 

This  leads  me  to  enumerate  the  points 
wherein  kerosense  and  gasoline  differ  in 
the  burner.  To  begin  with,  gasoline  prac- 
tically requires  no  vaporizing  system,  as  the 
little  loop  of  pipe  coiled  around  on  top 
of  the  old  fire  tube  boiler  and  stuck  down 
through  the  boiler  is  so  elementary  a  piece 
of  mechanical  construction  that  it  cannot 
be  called  a  "system."  While  this  method 
of  utilizing  the  steam  heat  to  gasify  or 
vaporize  the  fuel  works  well  with  gasoline, 
it  will  never  do  with  kerosene.  Some  peo- 
ple who  have  fooled  with  kerosene  in 
home  made  burners  have  been  unwise 
enough  or  have  lacked  the  sense  to  un- 
derstand that  what  works  in  one  case 
will  not  always  apply  in  another.  On  the 
contrary,  kerosene,  being  a  heavier  oil, 
that  is  to  say,  being  entirely  lacking  in 
volatability,  or  in  other  words  in  self  gasi- 
fying qualities,   requires  vastly  more  heat, 


•  and  this  heat  must  be  applied  constantly 
and  unremittingly  while  the  burner  is  in 
operation.  Ordinarily  before  a  good, 
free  burning  gas  can  be  obtained  from 
the  ISO  test  oil  at  least  700  degrees 
of  heat  must  be  sent  through  every  atom 
of  the  oil.  And  the  hotter  the  kerosene 
gas  the  better  the  combustion,  so  that 
we  find  we  are  not  overdoing  things  when 
we  can  deliver  gas  of  a  temperature  of 
1,000**  and  even  1,200**  to  the  mixing  tubes, 
And  here  comes  the  problem  of  the  kero- 
sene burner  maker,  and  also  the  user.  Ob- 
viously, kerosene  then  requires  a  separate 
and  complete  vaporizing  system,  and  this 
vaporizer  portion  has  to  be  independent 
or  detachable  from  the  burner  proper,  and 
must  be  so  arranged  that  initial  vaporiza- 
tion within  it  will  be  quickly  induced,  and 
when  once  started  the  gas  must  be  kept 
up  to  the  required  temperature,  and  must 
not  lose  one  iota  of  this  temperature  in 
its  passage  and  delivery  subsequently  to  the 
mixing  tubes.  And  here  also  I  would  call 
attention  to  another  well  known  charac- 
teristic of  kerosene  which  has  simply  been 
ignored  by  makers  and  others  who  have 
tried  kerosene  in  the  steamer,  till  I  wonder 
not  at  all  that  they  had  very  little  success 
with  their  pioneer  efforts.  I  refer  now  to 
the  marked  tendency  of  kerosene  vapor  to 
condense  with  astonishing  rapidity  upon 
the  slightest  contact  with  a  lowered  tem- 
perature, even  of  slight  degree.  To  guard 
against  this  is  perfectly  simple,  in  other 
words,  to  "insulate  your  gas"  after  you 
have  made  it  is  easily  done,  but  it  has 
been  ignored  by  even  those  who  have  been 
tolerably  successful  with  the  vaporization 
stage. 

There  is  another  feature  connected  with 
the  use  of  kerosene  in  the  steam  car  that  I 
fear  has  been  overlooked.  I  have  heard 
many  complaints  from  experimenters  that 
they  could  not  seem  to  get  proper  combus- 
tion, the  burners  smoked  or  emitted  clouds 
of  unconsumed  gas  at  times.  Kerosene,  to 
my  mind,  unquestionably  requires  more 
rather  than  less  combustion  and  flue  space 
than  gasoline.  For  my  own  part,  in  re- 
search along  this  line  I  have  formulated  a 
general  rule  of  percentage  which  I  can  safe- 
ly recommend  to  all  users  and  designers  of 
cars  intended  to  operate  on  kerosene  burn- 
ers, and  that  is,  that  from  25  to  33  1-3  per 
cent,  more  flue  and  combustion  space  is  re- 
quired than  with  gasoline.  And,  again,  this 
is  a  very  little  trifle  to  overcome,  once 
thoroughly  comprehended.  Even  the  old 
steam  cars  can  always  accommodate  a  little 
extra  width  of  stack,  and  in  the  modem 
cars  using  annular  down  draft  without  a 
stack  kerosene  can  be  successfully  used  with 
perfect  combustion  if  this  rule  is  followed. 
In  my  own  car  I  have  an  abnormally  small 
stack,  entirely  hidden  from  view,  discharg- 
ing 'way  at  the  rear  of  the  car,  and  a  closed 
bottom  on  my  burner,  and  I  never  have 
trouble  from  bad  combustion. 

Carbonization  is  a  large  technical  word 
that  seems  to  have  stuck  in  the  minds  of 
would-be  users  of  kerosene  to  Siich  an  ex- 


tent that  one  of  the  fst,  and  sometimes 
the  only,  question  ask<^  in  rcsrard  to  the 
merits  of  this  or  that  make  of  burner  is. 
Will  it  ever  carboniz'?  It  most  certainly 
will,  and  so  will  axK'  gasoline  burner  on 
earth,  to  be  pcrfecdy  technically  correct. 
The  consumption  of  any  hydrocarbon  by 
fire  will  leave  a  carbon  residuum  in  greater 
or  less  proportion,  according  to  how  thor- 
ough and  quick  vaporization  has  taken 
place.  And  it  is  also  perfectly  true  that 
gasoline  will  not  leave  nearly  as  much 
trace  of  this  residuum,  which  is  really  a 
sort  of  by-product,  in  the  burner  as  kero- 
sene will.  But  as  surely  as  night  follows 
day  kerosene  can  be  vaporized,  and  the 
vapor  consumed  in  such  manner  that  the 
troubles  from  carbonization  will  never  ex- 
ceed the  same  tendency  in  the  grasoline 
burner.  And  some  of  the  points  not  to  be 
overlooked  in  this  connection  are  to  guard 
against  overheating,  or  excess  of  tempera- 
ture during  the  instant  of  flashing  or  vapor- 
izing. For  example,  if  the  vaporizer  should 
become  white-hot  or  possibly  approach  1,600 
degrees  of  heat  (as  I  have  seen  happen 
more  than  once),  a  sort  of  splitting  or 
"cracking"  of  the  oil  occurs,  which  is  noth- 
ing more  or  less  than  a  peculiar  kind  of 
chemical  reaction,  and  it  is  sure  to  produce 
in  the  residuum  an  excess  of  the  hard, 
blacky  flinty  matter  we  call  carbon,  and 
which  plays  havoc  in  fine  valve  jets  and 
the  convolutions  of  vaporizing  coils.  On 
the  other  hand  a  steady,  well  controlled  tem- 
perature of  anywhere  from  700  to  i,aoo  de- 
grees will  give  uniformly  fine  results.  And 
to  sum  up  this  carbonization  question  I 
would  state  that  to  attain  this  result  is 
merely  a  matter  of  mechanical  construc- 
tion, and  has  been  and  is  overcome  easily 
when  once  the  principle  is  thoroughly  un- 
derstood. 

Naturally  all  of  these  things  make  the 
kerosene  burner  a  more  difficult  piece  of 
mechanism,  involving  fine  shop  work  and 
the  use  of  the  costliest  and  best  raw  ma- 
terials in  its  construction,  but  by  no  means 
a  more  complicated  apparatus  than  the 
gasoline  burner.  But  the  first  cost  is 
greater,  and  rightly  so,  for  be  it  under- 
stood that  no  kerosene  burner  that  is  of 
sufficient  reliability  to  command  public  at- 
tention can  ever  be  built  and  sold  for  the 
price  of  the  cheap  gasoline  burners  once 
used.  These  latter  were  generally  made 
from  steel  stampings,  the  steel  used  being 
scrap  stock,  or  cold  rolled,  and  a  burner 
for  its  list  price  included  no  vaporizing 
system  other  than  the  little  piece  of  pipe 
designed  to  run  through  the  boiler,  and 
perhaps  a  gas  valve  discharging  into  a 
mixing  tube.  But  in  purchasing  a  kero- 
sene burner  the  buyer  must  remember 
that  he  is  getting  not  only  the  burner  por- 
tion but  also  a  complete  vaporizing  system 
independent  of  steam  means,  a  complete 
starting  device,  and  far  better  controlling 
means  for  the  gas  than  with  the  gasoline 
burner.  All  these  things,  taken  into  con- 
sideration with  the  great  economy  in  fuel, 
which   by   the   way   is   just   about   50  per 
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cent  less  than  gasoline,  and  can  be  de^ 
pended  upon  to  do  anywhere  from  25  to 
40  per  cent,  more  work,  make,  1  am 
<liiite  sure,  the  kerosene  burner  at  once 
the  most  attractive  automobile  proposition 
from  a  viewpoint  of  low  cost. 

As  to  the  efficiency  the/e  can  be  no  doubt 
I  have  never  heard  a  single  word  against 
die  use  of  kerosene  on  this  point  In  fact, 
even  those  who  have  been  the  sorest  on 
kerosene,  due  to  their  unfavorale  experi- 
ences in  the  past,  were  only  too  regretful 
on  this  score.  I  have  known  of  well  au- 
thenticated cases  of  25  miles  being  accom- 
plished to  the  gallon  with  kerosene,  and 
I  have  before  me  one  case  of  27  miles. 
At  9  cents  per  gallon,  compared  to  18  cents, 
the  prevailing  prices  of  kerosene  and  gaso- 
line, this  last  performance  would  seem  to 
equal  in  money  economy  the  recent  show- 
ings made  by  the  air  cooled  gasoline  cars 
on  their  recent  economy  tests.  But,  how- 
ever, I  consider  the  27  miles  an  experience 
i.ot  likely  to  be  repeated  by  many,  and 
only  in  the  light  of  extraordinary  test 
Whereas  gasoline  now  cannot  be  safely 
said  to  average  more  than  8  to  12  miles 
to  the  gallon,  kerosene  will  on  the  average 
nearly  double  the  mileage  if  not  always  do 
it,  and  costs  just  about  half  and  even  less 
than  half  as  much  as  gasoline.  Therefore  is 
not  the  achievement  of  producing  a  per- 
fectly reliable  kerosene  burner  worthy  of 
best  effort  and  the  iifterest  of  the  entire 
motoring  fraternity,  steam  and  otherwise, 
who  have  broad  gauge  enough  to  look  be- 
yond the  limits  of  their  own  particular  class 
of  motive  power? 

And  as  to  the  care  of  a  kerosene  burner. 
I  do  not  think  that  a  kerosene  burner  re- 
quires any  particular  care  to  distinguish  it 
from  a  gasoline  burner  in  this  respect,  and 
I  have  stated  before  that  beyond  the  in- 
surance of  tight  fuel  lines  the  gasoline 
burner  needs  very  little  shop  attention. 
Practice,  however,  has  taught  most  of  us 
that  gray  iron  is  a  better  metal  for  burner 
plates  than  a  steel  stamping,  and  hence  in 
the  better  class  of  burners  the  old  steel 
stamping  is  being  discarded.  The  steel,  be- 
ing necessarily  of  light  gauge,  gives  easily 
to  warping  and  twisting  under  the  intense 
heat,  whereas  gray  iron  is  indestructible 
and  keeps  its  shape.  Occasionally  gray  iron 
when  mahreated  will  show  a  very  fine  crack 
on  its  upper  surface,  but  this  never  puts  it 
out  of  use  or  affects  its  operation  in  the 
slightest.  Care,  of  course,  should  always 
be  taken  with  any  hydrocarbon  burner, 
either  gasoline  or  kerosene,  to  feed  it  oil 
when  starting  in  minute  particles,  gradually 
increasing  the  flow  until  the  maximum  is 
reached.  A  flooded  gasoline  burner  is  gen- 
erally hades  let  loose,  and  most  gasoline 
users  I  have  noticed  have  learned  the  little 
knack  of  not  bein;?  in  a  hurry  to  shoot  raw 
oil  into  the  mixing  tube;  but  I  fear  some 
kerosene  users,  owing  to  the  absence  of  any 
danger  therefrom,  will  be  apt  to  hasten 
things  up  a  bit  in  the  initial  starting.  Cau- 
tion must  be  used  with  kerosene  in  start- 
ing   as    well    as    with    gasoline;    the    same 


rules  will  apply,  not  because  of  the  danger, 
as  with  kerosene  that  is  entirely  eliminated, 
but  because  if  raw  oil  is  inadvertently  shot 
into  the  mixing  tube  and  the  burner  proper 
a  mussy  and  smoky  start  will  be  the  result 
instead  of  the  clean,  odorless  start  I  know 
a  kerosene  burner  is  capable  of  when  prop- 
erly built  and  properly  handled.  Speaking 
of  this  odorless  and  smokeless  quality,  I 
wish  to  state  that  it  has  been  within  the 
scope  of  my  experience  and  research  with 
the  use  of  kerosene  to  discover  that  when 
a  kerosene  burner  is  working  as  it  should 
the  odor  is  practically  nil  and  hardly  dis- 
tinguishable, besides  being  entirely  inoffen- 
sive and  sickening  as  the  odor  from  the 
consumption  of  gasoline  is  to  many  people, 
either  from  the  burner  or  the  internal  com- 
bustion motor.  Furthermore,  I  have  never, 
except  at  initial  starting,  witnessed  the 
clouds  of  blue  smoke  from  a  kerosene 
burner  that  many  of  our  highest  grade  in- 
ternal combustion,  and  especially  air  cooled, 
cars  frequently  leave  behind  them  in.  a 
trail  through  the  city  streets.  It  is  my  firm 
belief  that  perfection  in  the  use  of  the 
kerosene  burner  includes  within  its  scope 
less  odor  and  less  visible  waste  than  is  to 
be  seen  today  on  many  internal  combustion 
cars. 

In  conclusion  I  wish  to  say  that  when  the 
time  comes,  as  surely  it  will,  when  gasoline 
will  be  found  inexpedient  as  a  motor  fuel, 
and  kerosene  will  also  be  found  unavailable 
for  use  in  the  internal  combustion  engine 
for  reasons  I  have  already  stated,  and  al- 
cohol cannot  be  used  with  any  degree  of 
safety  or  economy  in  the  burner,  that  the 
kerosene  burner  will  come  to  the  rescue  of 
the  steam  automobile,  not  as  a  possibility, 
but  as  the  only  redeemer  of  what  to  many 
of  us  has  been,  and  still  is,  and  more  than 
ever  is  to  be,  one  of  the  most  ideal  motive 
powers  for  the  modem  automobile. 


Testing:  Spark  Coils. 

By  C.  E.  Duryea. 

Many  a  motor  gives  trouble  because  the 
spark  is  faulty  and  while  the  appearance  of 
the  spark  is  a  fair  indication  of  its  value, 
unless  one  is  testing  frequently  there  is  no 
certainty  that  this  method  is  reliable.  The 
average  man  loses  his  way  in  the  woods 
and  walks  in  a  circle  unconsciously  because 
one  step  deviates  from  the  line  of  the  pre- 
vious one  so  little  as  to  be  unnoticeable. 
So  the  operator  of  a  vehicle,  comparing  his 
spark  today  with  that  of  yesterday,  may 
not  be  able  to  recognize  the  difference,  but 
if  he  had  a  method  whereby  he  could  com- 
pare the  spark  with  that  at  the  beginning  of 
his  experience  or  with  the  new  battery,  or 
new  wiring  or  similar  favorable  conditions, 
he  would  at  once  be  in  position  to  know 
whether  he  was  getting  satisfactory  results 
or  not,  or  whether  his  coil  needed  repair- 
ing or  renewal. 

A  simple  test  for  a  coil  is  to  separate 
the  high  tension  terminals  and  note  the 
length  of  spark.  This,  however,  is  not 
very   conclusive,    for   some    coils   are   pro- 


vided with  internal  paths  across  which  the 
spark  can  jump  without  damage  to  the  in- 
sulation when  the  terminals  proper  are  sep- 
arated far  enough  to  be  dangerous  to  the 
insulation.  Every  coil  should  be  so  pro- 
tected, and  if  a  coil  is  not  so  protected  there 
is  a  possibility  that  the  insulation  will  be 
perforated  and  the  coil  "break  down,"  after 
which  it  will  never  jump  as  far  nor  give 
as  good  results  under  high  compression  as 
before.  A  peculiarity  of  the  high  tension 
current  is  that  it  leaks  at  every  opportunity 
to  a  greater  or  less  extent,  and  although 
the  spark  may  not  be  passing  through  the 
broken  down  insulation,  when  in  ordinary 
service,  there  is  undoubtedly  some  loss  of 
current  by  leakage  at  this  point  This  loss 
is  not  easy  to  show,  but  it  undoubtedly  ex- 
ists. In  some  experiments  made  in  1897 
with  very  high  voltages  I  lost  the  entire 
spark  by  leakage  in  very  short  distances, 
although  no  perceptible  spark  could  be  seen 
at  any  one  place.  I  also  found,  as  have 
many  others,  that  the  spark  from  a  single 
wire  became  unpleasantly  perceptible  if  my 
fingers  or  other  portions  of  my  body  came 
too  close.  In  this  case  the  current  was  un- 
doubtedly completed  through  the  atmos- 
phere and  the  leakage  of  the  coil.  In  these 
experiments  I  learned  a  peculiar  fact,  viz., 
that  the  spark  could  be  carried  almost  any 
desired  distance  without  apparent  loss  if 
one  wire  was  motmted  in  the  centre  of  a 
tube  of  metal  and  the  other  terminal  at- 
tached to  the  tube.  The  length  of  the  tube 
and  wire  seemed  to  make  little  difference, 
and  the  spark  would  be  produced  at  a 
spark  gap  at  the  end  of  this  combination 
apparently  intensified,  as  if  the  surfaces 
acted  as  a  condenser.  Why  there  was  lit- 
tle or  no  leakage  apparent  in  this  arrange- 
ment when  it  was  so  clearly  apparent  with 
every  other  arrangement  I  never  learned. 
I  mention  this  simply  to  assist  anyone  hav- 
ing to  carry  the  high  tension  current  long 
distances. 

The  question  of  import  to  the  operator 
is  the  size  and  heat  of  the  spark  in  the 
engine,  and  while  the  length  that  the  spark 
can  jump  is  a  fair  indication,  and  the  ap- 
parent size  of  the  spark  is  another,  it 
seems  to  me  that  the  best  test  is  the  actual 
combustion  produced  by  the  spark,  such  as 
burning  a  hole  through  a  piece  of  paper. 
In  order  to  make  a  cheap  coil  tester  I  fast- 
ened four  wires  to  a  board,  by  staples  or 
tacks,  with  their  points  equal  distances 
apart,  so  as  to  form  two  spark  gaps  as 
nearly  alike  as  possible,  one  gap  being  a 
little  closer  to  the  board  than  the  other. 
These  wires  formed  the  high  tension  ter- 
minals of  the  two  coils  to  be  compared.  A 
set  of  batteries  is  used  for  each  coil,  with 
an  ammeter  in  the  circuit  and  the  coils  arc 
adjusted  either  to  use  the  same  quantity 
of  current  or  to  give  the  best  spark  possi- 
ble, as  may  be  preferred.  With  both  sparks 
jumping  a  piece  of  paper  is  drawn  between 
the  points,  which  because  one  gap  is  slightly 
farther  above  the  board  than  the  other  re- 
sults in  two  lines  of  minute  holes  burned 
throujjh    the   paper   so   close   together  that 
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they  may  be  compared  readily.  Sometimes 
these  holes  are  large  enough  to  be  exam- 
ined directly,  but  in  other  cases  a  mag- 
nifying glass  is  needed  or  the  eye  can  be 
assisted  by  holding  the  paper  toward  the 
light  and  examining  the  size  of  the  holes 
by  the  light  permitted  to  pass  through. 
It  seems  self  evident  that  the  spark  which 
burns  the  larger  hole  must  be  the  hotter, 
and,  therefore,  more  certain  to  ignite  and 
sure  to  gfive  the  engine  more  vim  than  the 
other.  By  making  a  record  of  the  quantity 
of  current  flowing,  and  preserving  the  slip 
of  paper,  the  same  coil  can  be  tested  at  any 
future  date,  the  only  likely  difference  being 
the  speed  of  the  paper  as  it  passes  be- 
tween the  points.  This  has  something  to 
do  with  the  size  of  the  holes,  but  if  the 
speeds  are  approximately  the  same  the 
comparison  will  probably  be  near  enough 
for  practical  purposes.  It  would  seem  that 
the  holes  should  vary  in  distance  accord- 
ing to  the  rapidity  of  the  vibrator  and  the 
speed  of  the  paper,  but  this  is  not  strictly 
true.  The  paper  is  to  a  slight  extent  an 
insulator,  while  the  carbon  produced  by  the 
first  spark  is  a  conductor.  On  this  account 
there  is  a  tendency  for  more  than  one 
spark  to  pass  through  the  same  hole,  and 
this  tends  to  burn  the  hole  larger  than  it 
would  be  if  the  paper  moved  more  rapidly. 
Because  of  this  tendency  the  method  is 
best  adapted  to  comparing  two  coils,  for 
the  paper  moves  at  the  same  speed  with 
respect  to  both,  thus  giving  each  an  equal 
chance.  Rapidity  of  spark  can  be  tested  by 
tuning  the  vibrators  to  the  same  pitch,  and 
any  possible  difference  in  batteries  can  be 
elimiated  by  alternating  them  and  compar- 
ing papers  made  before  and  after  alterna- 
tion. Proof  papers  made  with  a  good  coil 
and  battery  can  be  compared  with  papers 
made  by  a  doubtful  coil,  so  that  the  oper- 
ator may  know  with  certainty  whether  the 
spark  is  weak  or  not.  Care  must  be  taken, 
however,  to  use  paper  of  the  same  kind 
and  thickness  and  equally  dry,  and  free 
from  perspiration  in  each  case.  Of  course 
this  test  cannot  be  very  accurate,  because 
of  the  difficulty  of  comparing  the  spark 
holes  closely,  but  it  will  serve  to  show  a 
poor  coil,  or  depreciation  in  the  coil,  or  a 
weak  spark  from  some  unknown  cause 
when  other  methods,  not  so  reliable,  have 
failed.  For  example,  a  few  years  ago  con- 
densers were  offered  for  sale  to  be  used 
in  the  high  tension  circuit  for  the  purpose 
of  intensifying  or  enlarging  the  spark.  As 
examined  by  the  naked  eye,  the  spark  was 
larger  and  whiter  and  apparently  stronger. 
The  snap  was  more  audible  and  the  device 
apparently  a  good  thing.  As  a  matter  of 
fact  the  reverse  is  true,  and  the  condenser 
has  disappeared  from  the  market 

The  loss  due  to  a  small  spark  gap  is 
hardly  visible,  but  if  the  gap  be  a  large  one 
the  decreased  size  of  spark  is  plainly  evi- 
dent. 

It  seems  to  me  that  coil  makers  and  auto 
makers  and  users  are  wrong  in  their  search 
for  economy.  The  small  amount  of  elec- 
tricity used  costs  so  little  that  it  is  far  bet- 


ter to  use  double  the  quantity  and  get  a 
big  spark  with  increased  power  and  de- 
creased gasoline  bills  than  to  economize  on 
the  quantity  of  electricity.  Whether  a  coil 
will  run  on  half  an  ampere  does  not  in- 
terest me.  I  am  willing  to  provide  a  source 
of  electricity  that  will  furnish  the  current  if 
I  get  in  return  therefor  a  spark  more  or 
less  the  size  of  a  cat's  eye.  Here,  again, 
coil  makers  have  been  wrong  in  the  past 
They  have  prided  themselves  on  the  length 
of  the  spark  instead  of  being  concerned 
about  its  heat  Length  is  evidently  a  matter 
of  volts,  but  the  quantity  of  the  current 
doubtless  has  more  to  do  with  the  heat  A 
good  spark  should  therefore  be  short,  fat 
and  fiery.  Lightning  is  pretty  hot,  but  when 
one  has  seen  the  porcelain  bases  of  the 
fuse  boxes  in  a  power  station  melt  and  flow 
like  water  the  heat  of  a  current  of  much 
lower  tension  is  appreciated.  This  is  why 
I  have  favored  the  make  and  break  spark, 
although  jump  sparks  are  much  hotter  now 
than  a  few  years  ago. 

[Mr.  Dur>'ea  has  sent  us  a  number  of 
the  test  cards,  and  the  differences  in  the 
sizes  of  holes  burnt  can  be  plainly  seen,  but 
the  marks  are  too  faint  to  be  reproduced. — 
Ed.] 

The  Two  Gallon  Efficiency  Run. 

By  Blank,  M.  D. 

The  writer,  whose  car  keeps  up  a  steady 
mileage  of  at  least  40  a  day,  is  often  asked 
in  the  club  or  elsewhere  how  far  he  can 
go  on  a  gallon.  His  answer  has  been,  in 
effect,  that  the  manufacturer  claims  20,  and 
that  he  (the  writer)  can  make  25.  Re- 
cently the  question  was  answered:  "I  have 
made  28."  A  poorly  disguised  smile  of  in- 
credulity and  a  hasty  change  of  subject 
prevented  the  explanation  that  this  record 
was  made  on  dry,  level  macadam,  with  no 
extra  passengers. 

Consequently  when,  a  few  day$  later,  a 
letter  was  received  from  the  manufacturer 
borrowing  the  rig  and  its  owner  to  enter  in 
the  A.  C.  A.'s  Two  Gallon  Efficiency  Rim, 
the  chance  was  welcomed  as  a  good  oppor- 
tunity to  "make  good"  with  an  official 
record. 

It  was  arranged  that  a  man  should  come 
up  from  the  factory  and  spend  a  week  with 
the  car.  She  was  to  be  put  into  the  pink 
of  condition  and  tried  out  experimentally 
until  we  knew  just  what  combination 
of  adjustments  of  needle  and  air  valves, 
what  opening  of  throttle  and  position  of 
spark,  would  carry  the  most  weight  the 
longest  distance  with  the  least  expenditure 
of  fuel.  Owing  to  a  mistake  as  to  the  date 
of  the  run  this  pretty  plan  of  preparation 
dwindled  to  one  afternoon's  work  on  the 
car  and  three  runs  on  single  pints,  on  the 
last  of  which  we  made  y/2  miles. 

Lack  of  preparation,  however,  cannot  be 
advanced  as  a  plea.  There  was  really  very 
little  to  do.  A  chain  which  had  run  100 
miles  was  substituted  for  the  8.000  miler 
which  had  stretched  three-eighths  of  an 
inch  by  measurement  and  the  time  of  break 


was  advanced  so  that  the  cylinders  fired 
one-quarter  inch  ahead  of  the  centre  naei-- 
ured  on  the  piston  stroke.  Normally  tli* 
owner  sets  the  spark  about  a  tIrirty-sccon«i 
ahead  of  the  dead  centre. 

Owing  to  the  car's  light  weight  and  the 
preponderating  influence  of  pounds  over 
miles  in  the  formula,  everything  th:^ 
could  be  classed  tmder  equipment  was  pi^ed 
on,  and  our  preparation  was  finished.  All 
through  the  contest  it  stuck  in  our  crop* 
that  20  pounds  more  weight  would  be  bet- 
ter than  10  miles  more  distance. 

The  manufacturer,  the  mechanic,  the  ob- 
server and  the  owner  were  the  load.  Ali 
except  one  were  big  men.  Yet  the  oflScial 
scales  could  gfive  us  but  30  pounds  o\-cr 
the  tow,  and  15  per  cent,  of  that  had  to  be 
given  up  because  of  our  lack  of  a  fourth 
cylinder.  This  requirement  should  have 
been  based,  if  made  at  all,  on  cylinder  ca- 
pacity and  not  on  the  number.  At  lea^t 
that  is  how  it  seems  to  the  writer. 

We  were  drained  and  inspected.  WV 
demonstrated  the  absence  of  fuel  in  tank 
and  carburetor,  and  offered  to  prove  thai 
we  had  none  up  our  sleeves.  Our  entire 
innocence  was  certified  officially,  and  tb^m 
we  were  provided  with  two  cans  of  ga^'j- 
line,  each  containing  2  gallons.  There  w^^ 
no  inspector  to  see  whether  we  poured  it 
in  or  not,  so  we  were  careful  when  return- 
ing the  extra  can  to  call  official  attention 
to  its  unbroken  seal.  Had  there  been  any 
temptation  in  this  combination  of  circum- 
stances we  might  have  made  a  phenomena! 
record. 

We  were  pushed  upon  the  scales  and  re- 
ceived our  "relief  cans."  Then  we  were 
photographed  and  pushed  off  to  our  surt. 
Taking  advantage  of  this  the  high  speed 
was  thrown  in  at  once,  and  nothing  lost  in 
idle  rtmning  of  the  motor.  Four  times  on 
the  way  out  did  we  stop  the  car.  Once  to 
sit  on  a  stone  wall  an'A  eat  lunch ;  once  for 
a  general  oiling  (for  wc  kept  her  slathered 
in  oil),  and  twice  for  purposes  we  will  not 
particularize,  except  to  siy  that  the  condi- 
tion of  the  car  had  nothing  to  do  with  the 
case.  All  these  stops  were  made  on  side 
hills,  consequently  the  crank  was  not  used 
until  we  started  on  the  back  trip.  We  were 
bothered  by  just  one  things  the  efficiency  of 
our  cooling  system.  Owiag  to  our  rather 
high  gearing,  11  to  31,  to  be  exact 
and  the  seeming  detenfcination  of  our 
pump  to  work  overtime, 
our  motor  decently  hot.  1 
the  air  coolers  in  this  ru 
our  experience,  carries  a  ] 

In  New  Rochelle  the  hAavens  opened  and 
the  rains  descended,  and  lin  a  few  seconds 
we  and  everything  but  oui¥  raincoats,  upon 
which  we  were  sitting,  wore  soaked.  So 
we  continued  to  sit  upon  thNpn.  The  mui 
was  pretty  deep,  and  the  gVrades  seemeu 
pretty  steep.  We  had  figure! 
one  of  these  grades  would  f 
propositions  for  our  gearinj 
have  been  correct  had  it  nol 
mud.  As  it  was  we  were 
lower  gear  seven  times.    A  ral 


vt  could  not  get 
The   success  of 
In,  in  the  light  of 
1  useful  hint. 
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|io  of  10  to  ,^1 


Jane  6,  1906. 


The  horseless  age. 


865 


v^ould  have  saved  this  and  there  was  a  ten^ 
DOth  sprocket  in  the  tool  box.  Eight  or 
en  minutes'  work  would  have  put  it  in 
ommission.  But  though  no  rule  prevented 
s  from  changing,  we  decided  to  keep  on 
s  we  had  begun. 

We  ran  faster  than  some  cars  and  others 
utpaced  us.  Notably  a  Darracq,  which 
lade  the  run  in  fast  time.  We  tried  to 
laintain  a  speed  of  about  17  miles  an 
our.  We  were  cautioned  by  a  policeman 
nee.  Twenty  miles  out  we  began  to  pick 
p  stranded  ones.    Big  cars  mostly.    After 

0  miles  our  manufacturer  breathed  a  sigh 
f  relief,  and  announced  that  he  was  satis- 
ed,  as  all  he  claimed  was  20.  Now  came 
nxious  moments  for  the  owner,  for  10 
ailes  must  be  added  before  he  had  "made 
;ood."  Fifty  miles  at  last!  The  owner 
lad  reached  his  goal,  but  not  the  car.  On 
nd  on  she  hummed,  and  then,  all  at  once, 
vhen  we  had  begun  to  think  we  were  like 
he  brook,  the  humming  ceased,  we  coasted 

1  hundred  feet  or  so,  pulled  out  to  the  side 
)f  the  road  and  were  at  our  joume/s  end. 
^Ve  were  inspected  properly  and  thorough- 
ly, and  sat  down  to  smoke  and  wait.  The 
time  dragged  by.  The  surveyor  gave  us 
our  distance  as  53J4  miles,  and  we  proceed- 
ed to  figure  ourselves  as  beaten  by  half 
the  cars  we  had  passed  stranded  miles  be- 
hind us.  After  an  hour  or  so  we  emptied 
our  two  relief  cans  into  our  bone  dry  tank 
and  started  back  at  a  merry  clip,  reaching 
the  city  quickly  and  comfortably,  in  spite 
of  getting  lost  in  the  dark. 

Such  was  the  nm  from  our  point  of 
view.  A  more  enjoyable  afternoon  the 
owner  has  seldom  spent.  He  reflected  that 
his  car,  which  weighs  but  a  trifle  over  1,000 
pounds,  had  with  its  three  pistons  car- 
ried four  heavy  men  26^  miles  to  the  gal- 
lon, through  a  hilly  country  and  mud  al- 
most tire  deep.  Only  two  cars  carried 
more  weight  farther,  one  having  four,  the 
other  one  cylinder.  This  ability  satisfies 
him.  The  mechanic  and  observer  also 
must  have  had  reasons  for  being  happy,  as 
none  of  us  has  a  single  unpleasant  thing  to 
say  about  the  management  Of  course, 
with  the  advantage  of  "hind  sight,"  we 
have  any  number  of  criticisms,  but  no  fault 
finding.  There  is  a  wide  difference  between 
these  two  things.  The  owner  gained  a  lot 
in  his  education  as  a  driver.  He  can  now 
add  miles  to  his  car's  record,  for  he  has 
learned  a  trick  or  two,  and  is  not  afraid 
of  any  air  cooler.  He  thinks  the  test  a 
huge  success. 

It  so  happens  that  long  before  the  A.  C. 
A.'s  plan  was  brought  to  his  or  the  pub- 
lic's knowledge,  the  writer,  as  chairman  of 
a  committee,  was  given  the  task  of' devising 
a  set  of  rules  for  just  such  a  test.  Conse- 
quently the  definite  knowledge  gained  in 
this  run  is  of  value  to  him.  His  cogita- 
tions have  been  many  and  long,  and  the 
results,  modified  by  the  lessons  of  the  A.  C. 
A.'s  test,  are  as  follows  in  regard  to  sev- 
eral points: 

The  practical   value   of  such   a   test   de- 


serves some  consideration.  From  the  man- 
ufacturer's and  agent's  point  of  view  it  con- 
stitutes a  good  advertisement  if  his  car 
does  well,  and  it  does  no  harm  if  his  rec- 
ord is  not  so  brilliant  as  some  others.  The 
owner  gets  some  information  as  to  his  car's 
ability,  and  the  prospective  purchaser  gets 
a  new  point  to  consider.  The  designer  gets 
little,  if  anything.  The  most  important 
point  of  view  is  that  occupied  by  the  user, 
actual  and  prospective.  As  the  fuel  item  is 
the  smallest  in  the  expense  account,  the 
practical  value  of  such  test  is  simply  the 
obtaining  of  definite  knowledge  as  to  how 
far  a  car  can  travel  to  the  gallon  under 
certain  definite  conditions  of  load,  driving 
and  roadbed.  As  a  measure  of  compara- 
tive value  between  cars  of  different  make 
its  usefulness  is,  to  say  the  least,  doubtful. 

When  the  actual  motorist  finds  his  sup- 
ply getting  low  and  himself  far  from  help, 
he  is  not  interested  in  handicaps.  Nor  do 
formulas  appeal  to  him.  The  weight  of 
his  car,  while  it  may  increase  his  ton  mile- 
age, detracts  from  his  motor's  ability  to 
move  his  passengers  an  increased  distance, 
and  he  cannot  regard  an  increased  load 
favorably.  His  problem  must  be  solved  in 
terms  of  passengers,  gallons  and  miles.  The 
dead  weight  of  his  car  enters  the  question 
only  as  it  lessens  his  engine's  ability  to  do 
useful  work. 

This  brings  us  to  the  point  that  it  is  not 
the  motor  that  should  be  tested.  The  place 
to  test  an  engine  is  on  a  block  where  proper 
instruments  of  precision  can  be  used.  The 
ability  of  a  car  to  move  itself  and  its  load 
to  a  greater  or  less  distance,  on  a  given 
amount  of  fuel,  depends  x>n  its  transmis- 
sion, its  road  resistance,  its  windage,  its 
bearings,  its  various  gear  ratios  and  many 
other  things  besides  the  exact  proportion  of 
heat  units  its  motor  is  able  to  convert  into 
power. 

The  matter  of  handicap  has  its  influence 
upon  our  desired  practical  value.  What  is 
a  handicap,  or  better,  what  will  a  perfect 
handicap  do?  Should  it  give  every  con- 
testant a  chance  to  win?  Should  it  be  a 
tax  on  superiority  or  an  aid  to  inefficiency? 
This  depends  on  circumstances.  The  cir- 
cumstances are  these  in  our  particular  case. 
We  are  making  a  test  of  one  "power"  of 
motor  cars.  We  wish  to  measure  their  power 
to  travel  on  a  definite  quantity  of  fuel.  H 
this  power  is  the  function  of  any  one  part 
or  quality  it  is  that  part  or  quality  we  are  to 
test.  It  is  conceivable  that  the  result  may 
be  affected  by  other  parts  or  qualities. 
Under  these  conditions,  to  obtain  accurate 
results,  it  is  necessary  to  so  change  the 
power  of  these  other  parts  or  qualities  that 
the  car  which  excels  in  the  especial  fea- 
ture under  test  cannot  possibly  lose.  We 
are  testing  fuel  efficiency  which  we  have 
demonstrated  to  be  a  function  of  all  fea- 
tures of  the  car,  and  of  no  one  or  two  of 
its  qualities,  hence  it  follows  that  in  a  test 
of  this  kind  the  perfect  handicap  is  none 
at  all. 

So  we  have  demonstrated  two  points, 
viz.,  that  we  must  test  the  car  as  a  whole. 


and,  second,  that  a  handicap  is  inadmis- 
sible. 

The  test  of  practical  fuel  efficiency  should 
be  scored  in  terms  of  pound  or  ton  miles,  a 
car  being  considered  to  constitute  an  in- 
tegral whole,  and,  consequently,  no  dis- 
tinction made  between  models  or  makes. 

On  this  basis  a  car  weighing  2,000 
pounds,  able  to  carry  four  adult  passengers 
46  miles  on  2  gallons,  will  be  on  a  parity 
with  another  weighing  3,000  and  able  to 
carry  the  same  weight  of  passengers  the 
distance  with  the  same  fuel.  Other  things 
being  equal,  the  second  motor  is  showing 
the  higher  efficiency,  but  a  large  proportion 
of  it  is  thrown  away,  owing  to  the  extra 
weight  it  must  move.  This  is  a  fault  when 
considered  from  the  point  of  carr5ring  abil- 
ity, and  the  formula  should  certainly  not 
make  it  an  advantage.  But  the  heavier  car 
may  be  the  better  practical  machine. 
Granted.  It  may  be  much  the  better,  but 
not  because  of  its  motor's  ability  to  move 
ton-miles,  and  for  this  reason  other  quali- 
ties will  naturally  determine  the  buyer's 
choice. 

Hence  the  simple  formula:  Weight  of 
passengers  x  miles  traveled  =  score. 

If  you  will  apply  this  formula  to  the 
recent  run  the  resulting  arrangement  of 
the  competing  cars  will  be  far  more  in- 
structive than  the  list  published. 

As  already  stated,  fuel  efficiency  is  a 
practical  problem  under  touring  conditions. 
Hence  touring  conditions  should  dominate 
the  test  The  route  should  be  so  chosen  as 
to  represent  the  average  highway  traversed 
by  touring  automobiles.  Had  the  start  in 
the  late  run  been  at  Central  Bridge,  the 
course  would  have  been  about  right  Girs 
should  be  equipped  as  for  a  journey  of, 
say,  a  hundred  miles,  with  such  parapher- 
nalia as  is  essential  for  the  safety  and  com- 
fort of  its  passengers.  Any  device  of  its 
driver  which  would,  in  his  opinion,  increase 
his  car's  ability  should  be  allowed  and  de- 
scribed in  his  entry  slip.  Any  trick  of  driv- 
ing should  be  considered  legitimate  and  re- 
ported by  the  observer.  In  short,  let  the 
chauffeur  conduct  himself  in  his  car's  man- 
agement exactly  as  he  would  if  he  were  a 
hundred  miles  from  gasoline  with  but  2 
gallons  in  his  tank.  Cars  have  been  caught 
in  just  that  situation,  cars  of  all  kinds,  and 
the  car  which  can  carry  its  load  and  give  its 
driver  the  shortest  walk  for  fuel  when  its 
motor  dies  is  the  best  car,  so  far  as  fuel 
efficiency  is  concerned. 

Explosion  Engine  Patent  Digest. 

We  are  informed  by  James  T.  Allen,  of 
Washington,  D.  C.  (Lock  Box  2,454,  Sta- 
tion G),  that  he  is  preparing  a  "Digest  of 
United  States  Patents  of  Air,  Caloric,  Gas 
and  Oil  Engines,  1789-1905,"  under  207 
chronologically  arranged  subdivisions,  which 
will  be  in  four  volumes,  about  3»Soo  pages, 
2,034  pages  of  drawings,  1,000  pages  of 
claims  and  briefs  and  466  pages  of  indexes, 
which  consists  of  the  patentee's  name  and 
a  complete  list  of  the  citations  by  number, 
name  and  date,  interferences  and  decisions. 
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NEWVEHICLES  AND  PARTS. 


Improvements  in  the  Matheson 
Car. 

The  Matheson  Motor  Car  Company,  of 
Wilkes-Barrc,  Pa.,  are  manufacturing  this 
season  two  four  cylinder  models,  a  40  and 
a  60  horse  power  one.  A  complete  technical 
description  of  the  Matheson  car  appeared 
in  The  Horseless  Age  of  January  18,  1905, 
and  as  the  present  models  differ  from  that 
then  described  only  in  details,  only  these  im- 
provements will  be  dealt  with  in  this  arti- 
cle. 

The  motor  remains  practically  the  same 
as  formerly,  except  for  some  slight  changes 
in  the  valve  and  pipe  connections,  which 
render  these  parts  more  readily  removable. 
The  circulation  manifold  connecting  to  the 
top  of  the  cylinders  is  now  set  at  an  angle 
which  makes  it  easier  to  get  at  the  cap 
screws  holding  it  in  position.  The  valve 
operating  mechanism  has  been  so  changed 
that  in  order  to  take  out  a  valve  spring  it 
is  necessary  to  remove  only  one  stud  and 
one  pivot  bolt. 

One  of  the  most  interesting  improvements 
is  a  so  called  automatic  starter,  which  al- 
lows of  starting  the  motor  on  the  spark,  the 
same  as  with  jump  spark  ignition.  It  may 
first  be  explained  that  the  Matheson  motor 
has  make  and  break  ignition,  which  is  fed 
at  the  start  from  a  dry  battery  and  in  regu- 
lar operation  from  a  Remy  magneto.  The 
ignition  circuit  is  switched  over  from  one 
source  of  current  to  the  other  by  means 
of  a  switch  on  the  dashboard. 

The  make  and  break  mechanism  is  plain- 
ly shown  in  the  photographic  side  view  of 
the  engine  herewith,  which  also  shows  the 
valve  operating  mechanism.    The  stationary 


ignition  terminal  A  and  the  movable  ter- 
minal B  are  screwed  into  the  side  of  the 
cylinder  wall,  and  the  movable  terminal  has 
secured  to  its  outer  end  a  lever  arm  of 
spring  steel  with  a  contact  nose  at  its 
outer  end.  This  lever  arm  is  operated  upon 
by  a  peculiarly  shaped  helical  cam  C  on 
the  main  cam  shaft.  Normally  the  contact 
points  inside  the  combustion  chamber  are 


the  latter  snaps  off  and  the  contact  pokxs 
are  separated, by  the  coiled  spring  D,  xhz^ 
producing  the  spark. 

For  advancing  or  retarding  the  spark  \ht 
shaft  E  is  provided,  which  is  connected  bj 
a  suitable  linkage  to  a  finger  lever  on  ti.< 
steering  wheel.  Extending  upward  from 
this  shaft  E  are  four  curved  lever  arms  f . 
the  outer  ends  of  which  connect  bv  a  swivd 


The  1906  Matheson  Touring  Car. 


held  apart  by  means  of  the  coiled  spring  D. 
It  will  be  easily  understood  that  the  cam 
C  in  its  rotation,  when  it  strikes  the  arm  of 
the  movable  terminal,  rocks  the  latter 
around  its  axis  and  thereby  brings  the  con- 
tact points  inside  the  cylinder  together.  The 
excess  motion  after  the  points  are  in  con- 
tact is  taken  up  by  the  spring  arm  on  the 
movable  terminal.  When  the  cam  prom- 
inence passes  by  the  nose  on  the  spring  arm 


Mathksox   Ignition  and  Valve  Gp:ar. 


joint  with  a  sliding  block  on  the  movable 
ignition  terminal,  by  which  means  th.s 
block,  which  carries  the  spring  steel  arm, 
can  be  slid  in  or  out  on  the  terminal  It 
will  be  readily  seen  that  when  the  contact 
arm  is  thus  moved  its  relative  position  wiih 
respect  to  the  ignition  cam  is  varied,  and 
the  spark  therefore  occurs  at  an  earlier  or 
later  period  with  respect  to  the  revolution 
of  the  crank  shaft.  Not  a  very  great  varia- 
tion in  the  time  of  ignition  is  obtainable  in 
this  way,  but,  as  is  well  known,  with  make 
and  break  ignition  no  great  lead  is  re- 
quired. But  while  the  mechanism  thus  de- 
scribed serves  very  well  for  timing  the 
spark  it  is  not  so  suitable  for  starting  the 
motor  on  the  spark  as  the  ordinary  jump 
spark  timing  gear,  owing  to  the  relatively 
small  advance  of  which  it  allows.  It  was 
therefore  necessary  to  devise  a  special  ar- 
rangement by  which  the  igniter  mechan- 
ism can  be  tripped  at  any  point  of  the 
power  stroke.  This  is  the  device  which 
constitutes  the  improvement  alluded  to 
above. 

Underneath  the  cam  shaft  and  back  of 
the  timing  shaft  E  is  a  small  diameter  hori- 
zontal shaft  G,  which  is  driven  by  spur 
gears  from  the  cam  shaft  at  the  same 
speed  as  the  latter,  and  carries  four  cams 
so  arranged  angularly  that  each  of  them 
extends  upward  during  what  corresponds 
to  the  power  stroke  in  its  cylinder.  The 
shaft  G  extends  through  the  dash  and  ends 
in  a  knob;  it  is  movable  longitudinally  a 
short  distance,  and  is  normally  held  in  its 
most  rearward  position  by  a  coiled  sprin? 
H  surrounding  it.  When  this  rod  is 
pushed  forward  by  the  driver  the  cam  which 


June  6,  1906. 


tHE 


HORSELESS   AGE. 


867 


extends  upward  at  the  moment  engages  a 
projecting  portion  of  the  movable  electrode 
and  trips  the  latter,  thereby  producing  a 
spark  in  the  corresponding  cylinder.  The 
shaft  G  is  automatically  returned  to  its 
aormal  position  by  the  coiled  spring  H. 

This  photo  also  shows  the  magneto  I  at 
lie  forward  end  of  the  engine,  the  2  gallon 
jil  tank  J  at  the  side  of  the  crank  chamber, 
md  the  gear  wheel  K  on  the  dashboard  for 
iriving  the  mechanical  oiler.  The  latter  is 
replenished  periodically  from  the  tank  by 
neans  of  a  hand  pump  fitted  into  the  tank 
IS  shown.  The  motor,  it  is  claimed,  can 
)e  started  on  the  magneto  by  cranking. 

Another  improvement  is  the  provision  of 
I  circulation  gauge  on  the  dashboard, 
nrhich  is  simply  a  pressure  gauge  indicating 
ap  to  15  poimds  per  square  inch.  The 
writer  was  told  that  the  normal  pressure  of 
circtilation  is  3  pounds,  but  that  when  the 
motor  is  speeded  up  the  pressure  occa- 
sionally rises  to  s  pounds.  The  pump,  of 
the  centrifugal  type,  is  seen  in  the  engine 
photo  near  the  right  hand  side,  and  is 
driven  from  the  engine  flywheel  by  a  belt, 
being  mounted  on  a  pivot  support,  and  the 
belt  kept  at  a  constant  tension  by  means 
of  a  coiled  spring.  Owing  to  this  method 
of  supporting  the  pump,  both  its  suction 
and  delivery  connections  are  made  of  fairly 
long  lengths  of  rubber  hose. 

The  leather  faced  cone  clutch  has  been 
discarded  and  replaced  with  a  metallic  disc 
clutch  comprising  fifty  9  inch  circular  discs 
of  saw  blade  steel,  half  of  which  are 
splined  to  the  change  gear  shaft  and  half 
to  the  drum  secured  to  the  flywheel.  The 
dutch  is  entirely  enclosed  and  operates  in 
oil.  The  writer  was  told  that  it  is  so 
controllable  as  to  allow  of  starting  the  car 
on  the  high  gear.  With  this  type  of  disc 
clutches  trouble  is  some  times  encountered, 
due  to  the   fact   that   the   discs   adhere   to 


each  other  and  drag  when  the  clutch  is  dis- 
engaged. To  overcome  this  defect  in  the 
Matheson  clutch  small  curved  springs  are 
secured  to  the  sides  of  the  discs,  which  tend 
to  separate  neighboring  discs  and  thus  pre- 
vent dragging,  due  to  adhesion.  The  rate 
at  which  the  clutch  picks  up  its  load  can 
be  varied  by  using  different  grades  of  oil 
in  the  clutch  casing.  If  it  doesn't  pick  up 
quick  enough  the  oil  may  be  thinned  a  lit- 
tle, and  if  it  is  too  fierce  a  thicker  oil  may 
be  used.  The  main  clutch  spring  is  ad- 
justable, for  pressure,  as  usual. 

The  change  speed  gear  is  of  the  sliding 
type,  giving  three  forward  speeds  and  one 
reverse,  with  direct  drive  on  the  high.  All 
gears  are  made  of  chrome-nickel  steel,  and 
the  shafts  are  mounted  on  7  inch  Hess- 
Bright  ball  bearings.  The  face  of  all  gears 
is  i^  inches.  The  gear  case  has  a  three 
point  support. 

The  countershaft  brakes  are  hollow  drums 
filled  almost  half  full  of  water,  by  means 
of  a  small  tube  extending  into  a  central 
opening  of  the  drum  on  one  side.  There 
is  a  hill  pawl  on  the  jack  shaft  A  regular 
pressed  steel  frame  is  now  used,  instead  of 
an  armored  wood  frame.  The  semi-elliptic 
springs  are  connected  to  the  frame  by  trun- 
nion supports,  which  relieves  them  of  strains 
due  to  s\Yaying  of  the  body,  and  the  trun- 
nion of  the  rear  spring  also  has  a  sliding 
motion,  thus  obviating  the  need  for  spring 
shackles.  A  Mayo  cellular  radiator  is  used, 
with  a  fan  behind  it  driven  by  a  large  flat 
belt  from  the  engine. 

The  driving  sprocket  pinion  has  its  hub 
split  on  opposite  sides,  and  is  damped  to 
the  shaft  over  a  key.  The  key  is  drilled 
and  tapped  to  receive  a  bolt  for  pulling  it 
out. 

The  40  horse  power  chassis  has  a  wheel 
base  of  112  inches  and  weighs  2,600  pounds, 
while   the  60   horse* power   chassis   has    a 


wheel  base  of  118  inches  and  weighs  2,800 
pounds. 


The  Eureka  Motor  Truck* 

We  are  showing  herewith  some  illustra- 
tions of  a  gasoline  motor  truck  built  by 
C.  H.  Nadig  &  Bro.,  of  Allentown,  Pa., 
and  which  will  be  manufactured  by  the 
Eureka  Motor  Car  Company  of  the  same 
city.  The  truck  is  fitted  with  a  double  op- 
posed cylinder  motor  of  5J4  inches  bore  by  5 
inches  stroke,  rated  at  18  horse  power. 
The  ignition  is  by  means  of  a  jump  spark, 
which  is  produced  by  two  coils  from  cur- 
rent furnished  by  a  Witherbee  storage  bat- 
tery. A  supply  of  18  gallons  of  gasoline 
is  carried  in  a  tank  under  the  driver's 
seat,  from  where  it  flows  by  gravity  to  a 
HoUey  carburetor  connected  to  the  inlet 
valves  of  the  two  cylinders.  The  cooling 
water  is  circulated  by  means  of  a  geared 
centrifugal  pump,  through  the  jackets,  a 
large  tubular  radiator  in  front  under  the 
toeboard,  and  a  5  gallon  tank  under  the 
rear  of  the  truck  platform.  The  motor  is 
lubricated  by  a  force  feed  oiler,  with  sight 
feeds  on  the  front  board  of  the  driver's 
seat. 

The  engine  shaft  extends  across  the  car 
and  carries  a  two  speed  forward  and  re- 
verse planetary  gear,  from  which  the 
power  is  transmitted  by  chain  to  a  counter- 
shaft carrying  the  differential,  and  from 
this  countershaft  the  power  is  transmitted 
by  side  chains  to  the  rear  wheels.  The 
motor  and  change  gear  are  hung  from  the 
main  channel  iron  frame  of  the  truck  by 
means  of  four  hangers,  and  by  taking  out 
four  bolts  these  parts  can  be  let  right  down 
on  to  the  ground.  The  countershaft  is 
hung  in  a  similar  manner  and  is,  therefore, 
also  readily  removable. 

The  frame  is  constructed  of  6  inch 
channel  iron  and  is  supported  on  the  axles 
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by  long,  heavy  truck  springs;  The  axles 
are  Timken  roller  bearing  truck  axles,  and 
the  wheels  are  of  the  regular  artillery  type, 
36  inches  in  front  and  40  inches  in  the  rear, 
with  s}4  inch  solid  rubber  tires.  The  car 
has  a  wheel  base  of  9  feet  and  the  regular 


inch  front  tires  and  4}^  inch  rear  tires. 
The  frame  of  the  car  is  of  pressed  steel 
and  is  carried  on  platform  springs.  The 
car  is  fitted  with  the  Kansas  City  Motor 
Car  Company's  improved  four  arm  clutch, 
and    with    a    selective   type    change    speed 
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Plan  View  of  the  Eureka  Truck  Chassis. 


standard  tread  of  56  inches.  It  is  adapted 
to  take  any  kind  of  body,  either  open  or 
closed.  The  steering  is  through  a  vertical 
column  with  a  wheel  on  top  and  a  worm 
and  sector  of  Parsons  manganese  bronze 
at  the  bottom.  On  the  steering  post,  di- 
rectly underneath  the  wheels,  are  mounted 
the  spark  and  throttle  levers  for  the  con- 
trol of  the  engine  speed.  The  change 
speed  gear  is  controlled  by  means  of  one 
hand  lever  and  one  pedal,  the  hand  lever 
giving  the  two  forward  speeds  and  the 
pedal  the  reverse.  The  car  is  fitted  with 
double  rear  wheel  hub  brakes,  actuated  by 
a  hand  lever  and  with  a  countershaft  brake 
actuated  by  a  pedal. 

The  weight  of  the  car  complete  is  slightly 
over  3,000  pounds,  and  it  is  designed  to 
carry  a  useful  weight  of  about  the  same 
amount  We  are  told  that  the  truck  has 
shown  a  speed  of  15  m.  p.  h.  on  a  level 
road  with  a  load  of  3,800  pounds. 


Kansas  City  Six  Cylinder  Car. 

The  Kansas  City  Motor  Car  Company 
have  added  to  their  line  a  car  with  a  six 
cylinder  motor  of  5^  inches  bore  by  5 
inches  stroke,  rated  at  75  horse  power. 
The  car  is  claimed  to  be  the  highest 
powered  on  the  American  market,  and  has 
a  seating  capacity  of  seven  passengers. 
The  crank  shaft  has  its  cranks  set  at  120 
degrees.  The  crank  case,  as  well  as  the 
change  gear  case,  is  made  of  aluminum, 
and  all  bearings  are  bronze  bushed  and 
babbitt  lined.  The  motor  has  individual 
cylinders,  is  water  cooled  and  provided 
with  a  flywheel  fan  and  a  fan  back  of  the 
radiator.  A  Schebler  carburetor  is  fitted 
and  the  sparking  system  comprises  a  sex- 
tuple Splitdorf  spark  coil,  a  La  Coste  com- 
mutator, Deplex  spark  plug  attachment, 
and  a  direct  current  dynamo  and  a  storage 
battery.  The  inlet  valves  of  the  motor  are 
automatic,  while  the  exhaust  valves  are 
mechanically  operated. 

The  car  has  a  wheel  base  of  120  inches 
and  is  mounted  on  36  inch  wheels  with  4 


gear,  giving  three  forward  speeds  and  one 
reverse.  The  drive  to  the  rear  wheels  is 
by  side  chains.  All  the  gears  of  the  trans- 
mission are  of  steel  and  case  hardened. 
Engine  lubrication  is  effected  by  means  of 
a  Hancock  valveless  oiler.  The  car  is 
sold  with  a  complete  equipment,  including 
top,  odometer,  and  extra  tonneau  seats. 


The  Adwear  Tire  Sleeves. 

Tire  sleeves  for  protecting  portions  of 
tire  covers  that  have  been  cut  or  other- 
wise injured  have  so  far  mostly  been  made 
either  of  rawhide  or  rubber.  The  Adwear 
tire  sleeve,  made  by  the  Adwear  Auto 
Tire  Sleeve  Company,  of  North  Attle- 
boro,  Mass.,  has  the  distinction  that  it  is 
made  of  chrome-tanned  leather,  the  same 
material  out  of  which  non-skid  covers  are 
usually  made.  This  leether  is  tough  and 
pliable,  waterproof,  and  does  not  shrink  or 
harden  under  any  weather  conditions.  At 
the  tread  the  sleeve  is  reinforced  by  an  ex- 


tra thickness  of  leather  and  studded  with 
rivets  with  broad  steel  burrs.  Along  thj 
inner  edge  of  the  leather  slejve  arc  twc 
rows  of  patent  double  clutch  steel  hooks 
and  the  sleeve  is  laced  on  with  chrome 
leather.  When  laced  over  the  injured  pan 
the  smooth  side  of  the  sleeve  hugs  the  tire 
closely  and  smoothly,  fitting  snugly  against 
the  rim.  These  sleeves  are  made  in  a  va- 
riety of  widths  to  fit  any  make  of  tire.  I: 
is  important  that  the  width  of  the  sleeve 
correspond  exactly  to  the  width  of  the  tire, 
that  there  may  be  no  overlapping  of  the 
rim,  if  too  wide,  or  an  opening  left  for  rim- 
cut  if  too  narrow. 


An  Agricultural  Motor  Truck. 

The  Farmers  Automobile  Company  has 
been  organized  at  Kansas  City,  Mo.,  for  the 
manufacture  of  an  agricultural  motor  truck 
for  use  on  large  farms  and  ranches.  The  en- 
gine will  be  of  the  four  cylinder,  75  horse 
power  type.  The  length  of  the  truck  will 
be  18  feet  and  it  will  weigh  over  5  tons. 
The  wheels  will  have  wide  tires  and  re- 
semble those  used  on  traction  engines.  It  is 
said  that  it  will  cost  about  $5,000. 

It  is  planned  to  build  a  vehicle  that  will 
go  anywhere  on  a  farm  and  do  the  work  of 
several  horses,  such  as  hauling  gang  plows 
and  heavy  wagons  containing  farm  produce. 
The  officers  of  the  company  are :  President 
F.  Burleigh  Johnson;  vice  president,  W.  H. 
Caps,  of  the  Kansas  City  Motor  Company; 
treasurer,  Rhine  Caps;  secretary,  W.  A. 
Ellis;  sales  manager,  F.  R.  Dresback;  as- 
sistant sales  agent,  W.  A.  Wheelock. 


The   1906  De   Luxe   Ignition   Plug. 

The  1906  De  Luxe  ignition  plug,  manu- 
factured by  the  De  Luxe  Manufacturing 
Company,  1513  Seneca  street,  Buffalo,  X 
Y.,  is  claimed  to  be  soot,  oil,  short  circuit 
and  fool  proof,  and  to  have  the  advantage 
of  heating  up  and  cooling  off  gradually, 
thereby  reducing  to  a  minimum  the  brcak- 
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ige  of  porcelains.  The  plug  is  easily  as- 
iembled  or  taken  apart,  and  the  use  of  cop- 
>er  asbestos  gaskets  prevents  the  asbestos 
rord  sticking   to  the  threads. 

We  are  informed  that  the  porcelain 
ised  in  the  construction  of  the  De  Luxe 
)lug  is  made  of  imported  clay,  from  which 
ill    metallic    and    foreign   substances   have 
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The  De  Luxe  Plug. 

been  removed.  Its  grain  is  very  dense, 
and  it  is  baked  at  a  temperature  of  2,700 
degrees  Fahrenheit  It  is  asserted  that 
this  porcelain  may  be  heated  red  hot  and 
plunged  into  cold  water  without  breaking 
or  injuring  its  glaze.  It  stands  a  high  ten- 
sion current  resistance  of  between  125,000 
and  150,000  volts  before  puncturing,  it  is 
claimed. 

The  porcelain  core  is  three-quarters  of 
an  inch  in  diameter  at  its  upper  end  and 
I  I -16  inches  at  its  packing  shoulder,  and 
affords  a  large  insulating  surface.  An  air 
gap  runs  upward  ij^  inches  into  the  core 
piece,  and  gives  a  free  circulation  of  air  or 
gases  around  the  central  electrode,  pre- 
venting it  from  overheating,  short  circuit- 
ing and  cross  firing.  The  wall  of  the  por- 
celain core  is  from  one-quarter  to  three 
eighths  of  an  inch  thick.  The  core  does 
not  touch  any  of  the  heated  metal  parts  of 
the  plug,  but  is  kept  at  a  distance  from  the 
plug  shell,  with  a  circulation  of  air  at  all 
points.  It  is  packed  with  two  specially  de- 
signed copper  asbestos  gaskets,  that  do  not 
stick  in  the  threads,  and  which  serve  to 
take  up  the  difference  in  the  expansion 
and  contraction  of  the  porcelain  and  the 
steel  shell. 

The  central  electrode  cannot  loosen,  ow- 
ing to  the  use  of  an  internal  imbedded 
lock  nut,  to  bind  the  electrode  centrally 
and  hold  it  in  alignment  with  the  other 
electrode.  The  outer  or  upper  lock  nut 
does  not  come  in  contact  with  the  lower 
nut,  but  binds  on  the  outer  surface  of  the 
porcelain  core.  This  construction,  ensures 
the  retention  in  its  position  of  the  central 
electrode,  even  if  the  upper  nut  becomes 
loose,  as  sometimes  happens  when  wires 
must  be  removed. 

The  screw  thread  is  tapered  and  cut 
with  a  shoulder  above  the  threads  to  guard 
against  leakage,  resulting  from  broken  or 
stripped  threads  in  the  cylinder  head,  or 
its  being  tapped  too  large.    The  sparking 


points  are  made  of  a  special  platinum  com- 
position, drawn  into  .072  inch  diameter 
wire,  and  claimed  to  possess  a  great  de- 
gree of  harness.  The  fusing  point  is  said 
to  be  about  2,600  degrees  Fahrenheit. 


The    Bi-Magnet    Liquid    Indicator. 

The  Bi-Magnet  liquid  indicator,  manu- 
factured by  Janney,  Steinmetz  &  Co.,  of 
Philadelphia,  is  a  device  for  indicating  at 
a  glance  the  amount  of  liquid  in  the  tank, 
and  has  been  applied  specially  to  automo- 
bile gasoline  tanks.  It  consists  of  a  brass 
tube  which  is  immersed  in  the  liquid  and 
filled  by  it;  its  upper  end  is  screwed  into 
a  top,  which  is  fastened  to  the  tank  and 
which  contains  a  graduated  dial  and  an  in- 
dicating needle.  The  dial  is  marked 
"Empty,"  "One-Quarter,"  "One-Half," 
"Three-Quarters"  and  "Full."  The  dial  is 
covered  with  a  glass  plate  and  is  made 
dust  and  moisture  proof  by  means  of  a  rub- 
ber gasket.  Just  below  the  dial  is  a  mag- 
net D.  (See  cut.)  Rigidly  fastened  to  the 
bottom  of  this  magnet  and  extending  to  the 
bottom  of  the  tube  is  a  spiral  rod  E,  upon 


Bi-Magnetic  Indicator. 

which  slides  a  cork  H,  which  is  entirely  en- 
cased in  copper  and  prevented  from  turning 
by  a  lug  on  its  side  which  fits  into  the 
groove  F  in  the  side  of  the  brass  tube. 
As  the  level  of  the  liquid  rises  the  float 
rises  with  it,  and  as  it  is  prevented  from 
turning  it  rotates  the  magnet  D.  Just 
above  the  magnet  D,  over  the  dial,  is  a 
magnetic  needle  which  follows  the  motion 
of  the  permanent  magnet  beneath  it.  The 
copper  covered  cork  float  is  claimed  to  be 
very  substantially  made,  the  metal  shell  be- 
ing applied  by  electroplating,  and  therefore 
without  joints  of  any  kind. 


Padgett's  Wheel  Rim. 

the  market  by  J.  M.  Padgett,  of  Topeka, 
Kans.,  a  photograph  of  which  is  herewith 
shown.  This  style  of  rim  can  be  put  on 
any  wheel  which  uses  standard  clincher 
rims  without  changing  anything.  It  con- 
sists of  a  band  of  steel  which  is  curved 
outward,  upward  and  inward,  forming  a 
suitable  shape  to  engage  the  bead  of  a 
clincher  tire,  and  is  provided  with  two  holes 
or  recesses  and  a  spring  and  pin.  A  con- 
cave split  ring  is  shaped  to  encircle  the 
concave  side  of  the  first  band  and  to  engage 
the  opposite  bead  of  the  tire.  In  one  end 
of  this  ring  is  a  hole  which  comes  over  the 
pin  and  spring  of  the  first  band  so  that  the 
point  of  the  pin  enters  the  hole  and  retains 
the  ring.  To  remove  a  tire  it  is  first  deflat- 
ed and  pushed  toward  the  centre  of  the  rim, 
so  that  the  point  of  the  pin  may  be  forced 
down  against  the  end  of  the  spring  until 
the  flange  is  free,  when  it  can  be  lifted  out 
of  the  concave  in  the  band  and  removed, 
so  that  the  tire  can  now  be  slipped  off  by 
hand.  The  claims  made  for  this  rim  are 
that  it  is  simple,  inexpensive  and  has  no 
turnbuckles  or  narrow  channels  to  corrode 
or  rust,  and  that  it  can  be  applied  to  any 
standard  wheel. 


The   Providence   Spark   Coil,   Plug 
and  Timer. 

The  Providence  Spark  Coil  Company, 
Incorporated,  143  Summer  street.  Provi- 
dence. R.  I.,  have  brought  out  a  line  of 
ignition  apparatus,  including  a  spark  coil, 
a  spark  plug  and  a  timer.  We  are  in- 
formed that  the  coil  is  wound  with  silk 
covered  copper  wire  on  winding  machines 
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A   new   detachable   rim   to   facilitate  the 
removal  of  clincher  tires  has  been  placed  on 
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specially  designed  for  the  work.  The  coil 
is  claimed  to  be  moisture  and  puncture 
proof,  and  its  insulation  is  guaranteed  to 
withstand  the  stress  of  20,000  volts.  By 
using  a  large  number  of  turns  in  the  pri- 
mary winding,  the  current  consumption 
is  reduced  to  less  than  one-half  ampere  on 


The    Providen'ce   Spark    Coil   Company's 
Timer. 

short  circuit,  and  less  than  one-tenth  am- 
pere when  the  engine  is  running.  The 
coil  is  claimed  to  give  satisfactory  results 
until  the  batteries  have  run  down  to  two 
amperes.  The  vibrator  arm  is  short  and 
light,  and  has  a  high  rate  of  vibration, 
adapting  the  coil  for  use  at  engine  speeds 
up  to  3,500  r.  p.  m.  A  special  marine  type' 
of  coil  manufactured  is  provided  with  a 
cover  over  the  vibrators,  which  renders  the 
coil  entirely  moisture  proof. 

The  spark  plug  of  this  company  has  an 
insulating  tube  of  mica  over  the  central 
electrode,  and  mica  washers  over  this  tube. 
The  mica  insulation  is  compressed  under 
high  pressure,  turned  down  in  the  lathe 
and  fitted  to  the  metallic  shell  of  the  plug 
in  such  a  manner  as  to  obviate  the  need 
of  packing.  An  air  space  around  the  cen- 
tral electrode  tends  to  overcome  trouble 
from  short  circuits  owing  to  deposits  of  oil 
or  carbon.  The  spark  points  are  made  of 
pure  nickel. 

The  timer  is  of  the  ball  contact  type,  a 
central  rotating  hardened  tool  steel  cam 
making  contact  with  hardened  steel  balls 
carried  in  sockets  in  the  shell  of  the  timer. 
The  balls  rotate  in  their  seats  when  in  con- 
tact with  the  revolving  cam.  thus  insuring 


Providence  Spark  Coil  Company's 
Vibrator. 

a  good  contact  and  reducing  wear  to  a 
minimum.  The  timer  is  entirely  enclosed, 
and  therefore  protected  against  dust  and 
moisture.  It  is  intended  to  be  placed  on 
the  end  of  the  cam  shaft,  or  some  other 
shaft,  and  may  be  operated  either  hori- 
zontally  or  vertically. 


THE   HORSELESS   AGE. 

The    Pedersen    Mechanical    Oiler. 

The  Pedersen  Manufacturing  Company, 
of  636  First  avenue.  New  York,  have  re- 
cently added  to  their  line  of  gravity  and 
pressure  feed  oilers  a  mechanical  oiler 
which  is  unique  on  account  of  its  lack  of 
spring,  check  or  poppet  valves.  This  oiler 
will  be  known  as  Type  X  and  can  be  sup- 
plied for  belt,  gear,  ratchet  or  flexible  shaft 
drive,  as  ordered. 

In  general  appearance  the  oiler  is  very 
similar  to  their  other  productions,  and  con- 
sists of  an.  aluminum  case  with  sight  feed 
glasses  at  the  top  and  a  gauge  glass  set  in 
one  side  to  show  the  oil  level;  the  pump- 
ing mechanism  is  submerged  in  the  oil  at 
the     bottom     of     the 
case.  The  accompany- 
ing  figure   shows   an 
end   view    in    section. 
The    pumping    mech- 
anism   consists    of    a 
bronze       rack      with 
small    horizontal    cyl- 
inders,     with      solid 
plungers         arranged 
crosswise      like      the 
rungs    of    a    ladder. 
This  rack  is  a  sliding 
fit  between  two  metal 
guides    in    which    are 
a  series  of  oil  ports. 
The     rack    with     its 
pistons  .  has    a    recip- 
rocating   motion,    so 
that  the  oil  ports  are 
covered    and    uncov- 
ered   at    the    proper 
time    in    relation    to 
the     stroke     of     the 
pistons,    which    is    at 
right    angles    to    the 
reciprocating     motion 
of   the   rack.     Oil   is 
drawn    into    one   end 
of  the  piston  through 
a  port  A,  the  rack  then  moves  lengthwise 
and  upon  the  return  of  the  piston  forces 
oil  up  through  a  tube  B  into  the  sight  feed, 
where  it  passes  through  a  regulator,  to  be 
described    later.    From    here    the    oil     is 
drawn  downward  through  the  tube  C  into 
the  opposite  end  of  the  pump,  which  then 
moves    back   to    its   original    position    and 
forces  the  oil  out  through  the  tube  D  to 
the  engine.    The  sight  feed  has  no  open- 
ings of  any  kind  into  it,   so  that  no  dirt 
can  get  in  and  it  is  impossible  for  the  oil 
to   siphon   over.     By   reference  to  the  ac- 
companying sectional  drawing  of  the  sight 
feed  it  will  be  seen  that  there  are  two  tubes 
G    and     H,    one    at 
each  side  and  another 
tube    at    the    centre. 
The  oil   is  forced  up 
through     G     through 
the  regulating  plug  K 
and    is    drawn    down 
through     the     central 
tube    into    the    pump 
to  be  delivered.    This 
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plug  K,  through  which  the  oil  passes,  15 
shown  separately,  has  a  hole  L  whicii  run* 
into  its  centre  and  then  downward;  it  also 
has  a  groove  M  cut  almost  around  its  cir- 
cumference, but  not  quite  touching  the  bole 
L.  When  hole  L  is  exactly  opposite  the  open- 
ing of  the  tube  G  the  oil  has  a  free  passage 
through  the  centre  of  the  plug  to  the  sight 
feed,  but  when  the  plug  K  is  turned  slight- 
ly, so  that  the  opening  of  L  does  not  exact- 
ly coincide  with  that  of  G,  only  part  of  the 
oil  passes  through  the  sight  feed,  while 
the  rest  of  it  flows  around  the  groove  M 
and  empties  into  the  tube  H  and  passes 
down  into  the  tank.  When  hole  L  docs 
not  register  with  G,  the  entire  quantity  of 


Sectional  View  of  Pedersen  Mechanical  Oiler. 


oil  simply  passes  back  into  the  main  reser- 
voir. This  action  is  clearly  shown  in  dia- 
gram form  in  the  accompanying  figure^ 
which  shows  three  horizontal  cross  sec- 
tions through  the  plug  K.  In  the  one  at 
the  right  the  oil  passes  up  through  G 
around  the  groove  M  and  down  into  the 
tank  through  H.  In  the  central  figure  all 
the  oil  is  being  fed  directly  through  the 
sight  feed.  In  the  left  hand  figure,  part 
of  the  oil  is  passing  through  the  hole  L 
while  another  portion  is  being  by-passed  by 
the  groove  M.  The  plug  K,  as  shown  in 
the  sectional  view  of  the  sight  feed,  is  re- 
tained at  any  setting  by  means  of  the  lock 
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The   Pedersen    Lubricator.     Section 
Through  Rotating  Valve. 

nut  P,  and  the  sight  feed  glass  may  be 
completely  removed  without  disturbing  the 
adjustment  of  plug  K. 

Motion  is  communicated  to  the  oiler 
through  the  shaft  Y  (see  end  sectional 
view)  on  the  end  of  which  is  a  worm 
which  drives  the  worm  wheel  X  on  the 
vertical  shaft  At  the  lower  end  of  this 
shaft  is  an  arm  N  similar  to  a  crank  web 
with  an  elliptical  hole  through  it  in  which 
is  a  pin  O,  which  is  rigidly  connected  to  the 
centre  of  a  steel  rod  Q.  This  rod  is  dis- 
posed lengthwise  on  top  of  the  pump  rack 
and  is  supported  in  trunnions  at  each  end 
so  that  as  the  arm  N  revolves  with  the  mo- 
tion of  the  vertical  shaft,  the  pin  O  is 
forced,  for  a  part  of  the  rotation,  length- 
wise of  the  oiler  carrying  Q,  and  the  pump 
rack  with  it,  and  at  the  end  of  this  move- 
ment it  gives  an  oscillating  motion  to  the 
rod  Q,  the  under  side  of  which  is  slotted  to 
receive  pins  integral  with  the  centre  of  the 
pump  pistons,  so  that  its  oscillating  motion 
forces  the  piston  back  and  forth  in  their  cyl- 
inders, while  the  longitudinal  motion  moves 
the  entire  set  of  pumps  opposite  their 
proper  ports.  The  number  of  pistons 
varies  with  the  number  of  feeds  desired. 
The  upper  end  of  the  shaft  upon  which  is 
the  worm  wheel  X  projects  above  the  top  of 
the  case  and  is  slotted  to  fit  a  small  handle,  as 
indicated  in  dotted  lines,  which  can  be 
placed  on  this  shaft  and  the  oiler  rotated 
hy  hand  independently  of  the  power  driving 
mechanism. 


Motor  Buggy  Invented. 

D.  G.  W.  Smith,  of  Lexington  Junction, 
Mo.,  has  invented  a  motor  car  which  is 
being  tested  at  Kansas  City.  It  is  driven 
by  a  single  cylinder,  3  horse  power  engine, 
^nd  is  fitted  with  a  driving  shaft  extending 
from  the  front  to  the  rear  axle,  driving  all 
four  wheels,  which  are  of  the  ordinar>' 
buggy  type  with  solid  tires. 


T^He  jiorseless  age. 

The   Webster   Tank   Gauge. 

This  appliance  is  made  by  the  Webster 
Manufacturing  Company,  251  Jefferson 
avenue,  Detroit.  Its  object  is  to  indicate 
the  number  of  inches  of  gasoline  in  a  tank, 
which  may  be  read  from  a  hand  moving 
over  a  circular  dial.  This  hand  is  secured 
to  the  upper  end  of  a  vertical  shaft,  on  the 
lower  end  of  which  is  a  spur  gear  meshing 
with  a  crown  gear  secured  to  a  horizontal 
shaft.  A  small  rod  about  6  inches  in 
length  is  secured  to  this  crown  gear  and 
projects  radially  therefrom.  Upon  the  end 
of  this  rod  is  a  sheet  metal  spherical  float 
about  five-eighths  of  an  inch  in  diameter 
As  this  float  rises  and  falls  with  the 
changes  in  the  gasoline  level  it  causes  the 
hand  to  indicate  the  height  of  gasoline  in 
the  tank.  On  account  of  the  great  lever- 
age through  which  the  float  acts  there  is 
little  possibility  of  the  gears  sticking.  All 
working  parts  are  brass,  the  dial  is  sil- 
vered, with  black  figures,  and  covered  with 
a  glass. 

These  gauges  are  supplied  in  a  number 
of  sizes  to  fit  different  heights  of  tanks, 
and  each  is  said  to  be  mathematically  cor- 
rect The  indication  would  only  be  cor- 
rect, however,  with  the  car  standing  on  a 
level.  It  is  much  more  convenient  to  man- 
ufacture gauges  to  read  in  inches  than  in 
gallons,  for  the  latter  would  require  nu- 
merous sizes  to  be  anywhere  near  correct, 
because  of  the  many  different  styles  of 
tanks. 


New  Type  of  Body  for  Northern 
Runabout. 

The  cut  herewith  shows  a  Northern  20 
horse  power  car  with  a  new  design  of  run- 
about body.  The  wheel  base  is  100  inches, 
and  the  mechanical  features  are  the  same 
as  the  standard  car  of  the  Northern  Com- 
pany. The  body  is  certainly  of  attractive 
design,  and  the  lines  may  prove  suggestive 
to  amateurs  who  want  something  out  of 
the  ordinary  in  the  way  of  a  body,  and 
have  one  built  according  to  their  own 
specifications. 
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The  Pedersen  Wrench. 

This  wrench,  the  drawing  of  which  was 
incorrectly  placed  with  a  description  of  the 
Bay  State  wrench  in  our  issue  of  May  30, 
page  832,  is  the  Pedersen  wrench,  manufac- 
tured by  the  J.  T.  Pedersen  Manufacturing 
Company,  644  First  avenue.  New  York.  It 
consists  of  a  separate  head  and  handle,  as 
shown  in  the  two  drawings.    By  means  of 


The  Pedersen  Wrench. 


this  wrench  a  nut  in  almost  any  position  can 
be  successfully  gripped,  as  the  handle  can 
be  shifted  with  reference  to  the  head, 
through  about  80  degrees,  in  any  one  of 
which  positions  it  will  firmly  grip  the  head. 
This  head  has  a  notched  rim,  as  shown,  and 
the  inside  of  the  gripping  portion  of  the 
handle  is  also  notched,  so  that  although  ap- 
parently loose  on  the  head,  so  that  it  can  be 
shifted,  it  immediately  binds  when  pressure 
is  applied  and  the  notches  mesh.  The  han- 
dles are  now  made  in  one  piece,  but  these 
wrenches  will  soon  be  placed  on  the  market 
in  a  lighter  form,  with  handles  made  of  two 
pieces  of  pressed  steel. 


The  Bay  State  ratchet  and  socket  wrench, 
with  bushings,  described  on  page  832  of  our 
issue  of  May  30,  manufactured  by  the  Bay 
State  Tool  Company,  Worcester,  Mass. 


Special  Northern  Runabout. 
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Alcohol  Fuel  for  Automobile 
Motors.* 

By  Karl  Fehrmann. 

The  first  practical  experiments  in  the  use 
of  alcohol  as  fuel  for  explosion  motors  date 
back  to  1894.  In  that  year  the  German 
Agricultural  Association  instituted  a  com- 
petition for  portable  kerosene  motors  (trac- 
tion engines)  intended  for  agricultural  use. 
In  connection  with  this  competition  some 
trials  were  made  with  alcohol  as  fuel  in  a 
motor  built  by  J.  M.  Grob  &  Co.,  of  Leip- 
sic,  but  the  results  were  rather  discourag- 
ing, as  the  fuel  consumption  was  found  to 
be  .839  kilogram  alcohol  per  horse  power- 
hour,  as  compared  with  .462  kilogram  kero- 
sene. It  was,  of  course,  obvious  that  such 
a  motor  could  not  be  used  for  practical  pur- 


I'ig.   1 — Indicated    h.    p.,    6.32;    temperature    of 
cooling  water,  52**  at  entrance  and  71.5**  at  exit. 


♦  In  view  of  the  fact  that  a  bill  has  been 
passed  by  Congress,  removing  the  internal 
revenue  tax  from  alcohol  for  commercial  and 
industrial  purposes,  and  a  good  deal  of  interest 
is  being  taken  in  this  bill  by  automobilists  for 
the  reason  that  tax  free  alcohol  may  possibly 
prove  a  strong  rival  to  gasoline  as  an  internal 
combustion  motor  fuel,  we  believe  that  this  article 
by  Herr  Fehrmann,  translated  from  the  German, 
will  b?  found  timely  and  valuable.  Herr  Fehr- 
mann is  chief  assisUnt  in  the  Laboratory  of  the 
Fermentation  Industries  in  Berlin.  The  paper  as 
here  reprinted  in  the  translation  was  read  before 
the  German  Automobile  Technical  Association  in 
Berlin  on  March  17,  1906,  and  published  in  the 
official  organ  of  the  association.  It  will  be  found 
that  the  subject  has  been  investigated  quite  thor- 
oughly, and  that  the  results  show  that  the  pros- 
pects of  alcohol  supplanting  gasoline  as  an  au- 
tomobile motor  fuel  are  not  nearly  as  rosy  as  is 
generally  thought. — Ed. 


results  were  soon  achieved.  Already  in 
1897  the  firm  of  Korting  Brothers,  of  Han- 
over, had  adapted  its  motors  to  the  use  of 
alcohol  to  such  an  extent  that  a  nominal 
6  horse  power  motor  consumed  only  .4  kilo- 
gram alcohol  per  effective  horse  power- 
hour,  at  the  rather  excessive  load  of  9.93 
horse  power.  The  success  of  the  Korting 
firm  soon  induced  a  considerable  number  of 
other  manufacturers  to  occupy  themselves 
with  the  development  of  the  alcohol  motor, 
and  in  1901  the  German  Agricultural  As- 
sociation was  justified  in  instituting  a  prize 
competition  for  alcohol  traction  engines, 
with  the  expectation  of  a  fair  number  of 
entries. 

The  results  of  the  competition  were,  in- 
deed, quite  encouraging.  Aside  from  an 
obvious  improvement  in  regard  to  the  con- 
struction of  explosive  motors  for  traction 
engines  generally,  as  compared  with  those 
in  the  prize  competition  of  1894,  it  was 
found  that  the  alcohol  consumption  of  most 
of  the  competing  machines  was  quite  mod- 
erate. For  the  normal  load  it  was  in  many 
cases  not  above  .4  kilogram  per  horse 
power-hour.  At  that  time  the  alcohol  mo- 
tor could,  therefore,  be  considered  a  suc- 
cessful competitor  of  gasoline  and  kero- 
sene motors,  as  motor  alcohol  could  be 
obtained  at  the  very  low  price  of  20-21 
pfennig  per  kilogram. 

If  the  results  of  the  1902  competition, 
which,  in  general,  still  apply  to  slow  run- 
ning motors,  are  made  the  basis  of  a  com- 
parison between  alcohol  and  gasoline  mo- 
tors, it  is  found  that  the  fuel  consumption 
of  equally  efficient  alcohol  and  gasoline  mo- 
tors is  about  in  the  proportion  of  5  to  4; 
the  alcohol  motor  is,  therefore,  able  to  com- 
pete with  the  gasoline  motor  as  long  as  the 
price  of  alcohol  is  not  moM  than  four- 
fifths  the  price  of  gasoline. 

As  the  applicability  of  alcohol  as  fuel  for 
combustion  motors  is  primarily  determined 
by  the  cost  of  operation,  it  was  proposed 
to  extend  the  successful  experiments  made 
on  low  speed  motors  to  high  speed  vehicle 
motors,  it  being  well  known  that  in  the 
operation  of  motor  vehicles  the  fuel  cost  is 
relatively  a  minor  item,  while  with  a  slow 
speed  motor  the  fuel  is  the  most  important 
item  in  the  cost  of  operation. 

EARLY    DIFFICULTIES. 

However,  in  the  first  attempt  to  use  al- 
cohol in  high  speed  engines,  much  greater 
difficulties  were  encountered,  which  could 
not  be  as  easily  overcome  as  those  encoun- 
tered with  low  speed  motors.  With  the 
latter  the  use  of  tank  cooler  and  of  an  in- 
creased compression  had  soon  furnished 
the  desired  results,  but  in  high  speed  mo- 
tors mechanical  reasons  make  it  impossible 
to  make  use  of  these  means,  to  the  impor- 
tance of  which  I  shall  return  later.  Be- 
sides, it  should  also  not  be  lost  sight  of 
that  the  automobile  industry  went  into  the 
problem    much    less    thoroughly,    probably 


Fig.  2 — Indicated  h.  p..  6.ji;  \xw* 
cooling  water,  50"  at  entrance  »d  -' ; 
alcohol  consumption,   565.7  g.  per  L  p.  * 


because  it  had  other  and  mort  =:"a 
problems  to  solve  which  fcUy  ocr.*  j 
attention.  In  spite  of  this  it  bcart  ?l 
ble  to  adapt  the  existing  gasofc: 
to  the  use  of  alcohol  to  such  an  tct-i 
continuous  operation  became  p« 
though  a  few  difficulties  in  tk  '  .-^ 
of  the  motors  had  to  be  contcafe  i 
I  will  here  only  briefly  refer  2d  n  1 
that  the  Experimental  and  TnE=i  3l 
ery  in  Berlin  has  been  using  i^^^ 
trucks  continuously  since  18QQ  e^  1 
and  these  trucks  continue  tcxUt  f  "t 
without  trouble. 

SPECIFIC  PO^MJL 

In    order   to   understand  iH<    -^ 
which  arise  in  connection  w^  "- 
alcohol   in   high    speed  nxxorv 
permitted    to    briefly    outline  *>  ^ 
properties  of  alcohol  as  rwA^  * ' 
of  all,   we  are  interested  in  ibf 
can  a  motor  operated  with  il.^^ 
the  same  power  as  a  gasoline  r      ' 


Fig.  3 — Indicated    h.    p..    ♦  *«    *" 
cooling  water,  9.4**   at   eatnaor  «^ 
alcohol  consumption,   5S5.S  §•  K*  ' 
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same  construction  and  size?  This  questio*^ 
has  often  been  answered  in  the  negative,  on 
the  basis  of  comparative  trials  on  one  and 
the  same  motor.  The  actual  conditions 
may  be  more  closely  investigated  by  the 
following  reasoning:  The  power  developed 
by  an  internal  combustion  motor  in  gen- 
eral evidently  depends  only,  first,  on  the 
quantity  of  heat  which  can  be  supplied  to 
the  motor  at  each  working  stroke;  and, 
second,  the  degree  of  perfection  to  which 
this  quantity  of  heat  is  transformed  into 
mechanical  work.  It  is,  therefore,  first 
necessary  to  investigate  whether  a  motor 
of  given  cylinder  volume  can  be  supplied 
with  the  same  heat  energy  in  the  form  of 
alcohol  as  in  the  form  of  gasoline.  Let  us 
assume  we  can  supply  a  motor  of  10  liter 
piston  displacement  with  10  liter  air  of 
15°  C.  and  760  millimeter  pressure,  and  suc- 
ceed in  completely  burning  in  this  air  the 
maximum  possible  quantity  of  alcohol  or 
gasoline.  The  quantity  of  heat  energy  sup- 
plied to  the  motor  would  then  be  8.36  heat 
units  in  the  case  of  alcohol,  8.19  heat  units 
in  the  case  of  gasoline,  and  8.60  heat  units 
in  the  case  of  benzol. 


SO-Lltm 


Fig.  4 — Indicated  h.  p.,   13.85. 

These  figures  are  easily  obtained  from 
the  following  calculation :  One  kilogram  of 
motor  alcohol,  consisting  essentially  of 
CjHsOH  plus  denaturizing  agent  plus  water 
contents,  requires  for  complete  combustion 
6.616  cubic  meters  air;  benzine  (GHm)  re- 
quires 12.83  cubic  meters  air,  and  benzol 
(GHe)  requires  11.7  cubic  meters  air.  In 
a  cylinder  of  10  liters  capacity  there  could 
therefore  be  burned 

^°     =  i.52g.  alcohol 


6.616 


12.83 

10 
II.  17 


=  .78g.  gasoline 


=  .896g.  benzol 


If  the  caloric  power  of  one  kilog.  alcohol 
is  put  equal  to  5,500  heat  units,  one  kilog. 
gasoline  10,500  heat  units,  and  one  kilog. 
benzol  9,600  heat  units,  by  multiplying  the 
quantities  of  fuel  thus  found  with  their  cal- 
orific power  the  heat  energy  pef  working 
stroke  for  the  different  fuels  is  found  as 
above. 

From  these  figures  it  will  be  seen  that 
in  this  respect  there  is  very  little  difference 
between  the  three  fuels,  and  that  alcohol 
is  not  inferior  to  the  other  two  with  re- 
spect to  the  specific  power  of  a  motor  em- 
ploying it,  as  long  as  the  thermal  efficiency 


The  horseless  age. 

is  the  same  for  the  three  fuels.  If,  then,  in 
particular  cases  a  smaller  specific  power 
has  been  found  where  alcohol  was  used,  the 
reason  is  to  be  sought  in  conditions  which 
have  no  connection  with  the  fuel,  such  as 
faulty  construction  of  the  motor.  From 
this  consideration  little  is  to  be  expected 
from  the  addition  of  certain  admixtures 
with  the  alcohol  to  increase  its  heating 
value,  as  the  air  required  also  increases, 
and  in  consequence  the  amount  of  fuel  that 
can  be  burned  in  a  fixed  volume  is  de- 
creased. 

AMMONIUM    NITRATE   ADMIXTURE. 

The  only  method  of  increasing  the 
specific  power  of  internal  combustion  en- 
gines, aside  from  the  quality  of  the  fuel 
employed,  consists  in  supplying  the  oxygen 
in  some  other  form  than  as  a  constituent 
of  the  atmosphere.  A  suggestion  in  this 
direction  has  been  made  by  Dr.  Roth,  who 
adds  ammonium  nitrate  to  the  alcohol.  It 
is  claimed  that  an  addition  of  8  per  cent, 
ammonium  nitrate  increases  the  power  of 
an  alcohol  motor  10  per  cent.  If  am- 
monium nitrate  is  added  to  the  fuel  it  is 
decomposed  during  the  combustion  and 
liberates  a  quantity  of  oxygen  which  is 
capable  of  oxidizing  a  certain  quantity  of 
the  fuel,  the  same  as  the  oxygen  of  the  air, 
with  the  result  that  the  heat  developed 
during  the  combustion  is  thus  increased. 
The  decomposition  of  the  ammonium  ni- 
trate is  represented  by  the  following  equa- 
tion :   N0,NH4  =  N,  +  2HaO  +  O. 

CARBURETORS. 

The  reason  that  in  the  older  alcohol 
motors  the  specific  power  was  often  found 
to  be  less  than  with  gasoline  motors  of  the 
same  size  is  possibly  to  be  found  in  the 
fact  that  these  older  motors  were  mostly 
fitted  with  carburetors  in  which  the  air  and 
alcohol  mixture  was  considerably  heated 
before  it  entered  the  combustion  chamber, 
with  the  consequent  result  that  the  weight 
of  the  mixture  admitted  during  each  power 
stroke  was  smaller  than  with  a  gasoline 
motor,  in  which  the  air  is  admitted  cold. 
If  it  was  desired  to  still  obtain  a  fairly  high 
specific  power  it  was  necessary  to  use  a 
fairly  rich  mixture,  but  this  adversely  af- 
fected the  thermal  efficiency.  Aside  from 
this  very  undesirable  quality,  there  is  still 
another  reason  why  the  carburetor  in  which 
the  mixture  is  preheated  must  be  con- 
sidered unsuitable  for  use  with  alcohol 
motors,  in  spite  of  the  fact  that  the  first 
real  success  with  alcohol  motors  was  ob- 
tained with  this  type  of  carburetor.  The 
surface  carburetor  is  designed  to  com- 
pletely evaporate  the  alcohol  so  that  it  may 
be  intimately  mixed  with  the  air  when  it 
arrives  in  the  combustion  chamber,  and 
may  there  behave  like  a  permanent  gas. 
Now,  it  requires  a  comparatively  large 
amount  of  heat  to  vaporize  the  alcohol  in 
the  surface  carburetor,  and  even  if  one 
should  succeed  in  completely  vaporizing 
the  alcohol  in  the  carburetor  there  would 
still  be  danger,  especially  when  the  motor 
is  first  started  and  the  cylinder  walls  are 
still  cold,  that  the  alcohol  be  partly  recon- 
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densed  within  the  combustion  chamber,  and 
the  starting  of  the  motor  be  thus  rendered 
difficult.  And,  indeed,  it  is  found  that  all 
alcohol  motors  fitted  with  a  well  developed 
type  of  surface  carburetor  give  trouble,  par- 
ticularly in  starting.  The  carburetor  must 
be  thoroughly  preheated  before  the  alcohol 
can  be  sufficiently  vaporized.  If  it  is  not 
thus  heated,  the  air  can  take  up  the  alco- 
hol only  in  the  form  of  small  liquid 
globules,  which  very  readily  precipitate  on 
the  walls  of  the  carburetor,  particularly  if 
the  vaporizing  chamber  is  very  large  and 
complicated.  In  that  case  the  mixture  arrives 
in  the  motor  very  poor  in  combustible  ma- 
terial, so  that  there  can  be  no  question  of 
thorough  and  rapid  combustion.  All  such 
motors  require  to  be  operated  with  gasoline 
for  a  considerable  period  at  the  start  be- 
fore alcohol  can  be  resorted  to. 

SPRAY  CARBiniETORS  BEST. 

These  difficulties  do  not  exist  to  the  same 
degree  in  the  simple  spraying  devices  which 
have  now  almost  entirely  taken  the  place 
of  the  surface  carburetor.  The  simplest 
form  of  sprayer  must  be  considered  the 
best.  As  arranged  by  the  Gasmotorenfa- 
brik  Deutz,  the  sprayer  is  located  directly 
in  the  air  tube  close  above  the  inlet  valve 
and  behind  the  air  throttle  valve.  The  air 
passes  at  great  speed  by  the  sprayer  and 
becomes  saturated  with  the  injected  fuel. 
The  fuel  which  has  once  been  supplied  to 
the  air  is  absolutely  sure  to  get  into  the 
motor  cylinder,  so  that  the  mixture  can 
only  be  rendered  poor  by  positively  induc- 
ing the  fuel  feed. 

At  present  it  is  no  longer  considered  im- 
portant that  alcohol  be  admitted  to  the 
combustion  chamber  in  the  vaporized  state, 
the  vaporization  being  accomplished  within 
the  cylinder  itself.  This  determines,  how- 
ever, one  requirement  which  is  most  im- 
portant in  connection  with  the  use  of  al- 
cohol. When  the  alcohol  vapors  first  strike 
the  cold  walls  of  the  cyHnder  they  will 
condense,  and  consequently  be  unavailable 
for  combustion.  If,  however,  the  compres- 
sion proceeds  with  sufficient  rapidity,  a 
large  portion  of  the  condensed  fuel  will  be 
re-evaporated  by  the  heat  thus  developed, 
and  will  be  suspended  in  the  air  in  the 
form  of  a  fine  mist.  In  spite  of  this,  it  is 
necessary  also,  with  motors  fitted  with 
spray  carburetors,  to  start  on  gasoline,  for 
the  reason  that  when  starting  by  hand  the 
motor  does  not  turn  quick  enough  to  insure 


Fig.  5 — Indicated  h.  p.,  13.85;  temperature  of 
cooling  water,  8.8°  at  entrance  and  58°  at  exit; 
alcohol  consumption,  513.3  g.  per  h.  p.  h. 
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a  strong  and  particularly  a  quick  compres- 
sion. Besides,  it  is,  of  course,  also  desira- 
ble that  there  should  be  no  condensation 
and  no  accumulation  of  the  alcohol  on  the 
cold  cylinder  walls,  but  that,  on  the  con- 
trary, the  cylinder  walls  should  aid  in  the 
vaporization.  After  the  motor  is  once  in 
operation  there  is  no  further  danger  of  con- 
densation of  alcohol  vapors  on  the  walls. 
In  spite  of  this  it  has  been  proven  by  prac- 
tically all  tests  that  the  most  favorable  re- 
sults in  the  use  of  alcohol  are  to  be  ob- 
tained with  high  cylinder  wall  temperatures, 
although  with  high  cylinder  wall  tempera- 
tures one  might  expect  low  specific  power 
and  an  increased  loss  through  the  exhaust 
In  order  to  realize  the  important  influence 
of  the  temperature  of  the  cylinder  wall  and 
of  the  cooling  water,  it  is  necessary  to  en- 
ter into  the  process  of  combustion. 

SHIFTED    ENGINE   DIAGRAM. 

The  working  cycle  of  an  explosion  motor 
is  usually  represented  by  a  diagram.  The 
normal  diagram  of  a  four  cycle  motor  is 
represented  in  Fig.  i.  The  diagram  repre- 
sents 12  cycles  which  differ  from  each  other 
mainly  by  deviation  of  the  ignition  curve. 
In  the  diagram  not  all  the  curves  have 
been  drawn  out,  as  this  would  impair  the 
clearness.  The  deviations  in  the  separate 
curves  prove  that  the  combustion  in  the 
motor  must  be  quite  variable.  However, 
the  -differences  are  not  very  plain  in  the 
diagram,  the  curves  all  ending  in  a  single 
line,  while  the  crank  shaft  passes  through 
the  dead  centre  and  travels  through  a  con- 
siderable distance.  Beneath  the  diagram 
the  crank  circle  is  drawn  in,  and  the  line 
O — Ki  represents  the  crank  position  at  which 
the  make  and  break  igniter  begins  to  operate. 
The  radius  O — Ki  represents  the  crank  po- 
sition at  which  the  combustion  is  probably 
about  completed.  While,  therefore,  the 
cranks  passes  through  the  angle  Ki — Ka,  the 
piston  only  moves  the  distance  b — a — c, 
which  is  very  small  compared  with  the  dis- 
tance passed  through  by  the  crank,  which 
explains  the  fact  that  the  ignition  curves 
are  so  close  together. 

As  it  is  of  special  interest  to  study  par- 
ticularly the  process  of  combustion,  the  dia- 
grams are  taken  shifted  to  an  angle  of  90 
degrees,  so  that  the  ignition  and  combus- 
tion curves  coincide  with  the  maximum 
speed  of  the  indicator  drum.  A  diagram 
of  this  kind  is  shown  in  Fig.  2.  In  the 
crank  circle  below  the  diagram,  O — Ks  rep- 
resents the  crank  position  at  which 'the 
combustion    is   completed,    while   O — Kx   is 


Fig.  6 — Indicated  h.  p.,  13.83;  temperature  of 
the  cooling  water,  44"  at  entrance  and  69'  at 
exit;    alcohol    consumption,   491.9   g.    per  h.   p.   h. 


again  the  crank  position  at  which  the  make 
and  break  ignition  begins  to  operate.  Be- 
fore, however,  the  movable  electrode  inside 
the  cylinder  is  separated  from  the  insulated 
stationary  electrode,  the  crank  passes 
through  the  distance  Ki — K».  Only  at  the 
latter  position  of  the  crank  is  there  an  ob- 
vious rise  of  the  ignition  curvfe,  which  justi- 
fies the  conclusion  that  combustion  has  be- 
gun. It  will  be  seen  that  the  ignition 
curves  spread  to  a  certain  extent.  The  lim- 
iting and  some  intermediate  curves  have 
been  drawn  out.  The  diagram  shows  that 
the  ignitions  and  combustions  are  not  by 
any  means  identical,  but  are,  on  the  con- 
trary, very  diverging.  This  diagram  was 
taken  on  a  12  horse  power  Ergin  motor 
using  alcohol,  at  half  load.  The  tempera- 
ture of  the  cooling  water  was  50°  C.  where 
it  entered  the  jacket  and  70*  C.  where  it 
left.  These  temperatures  are  comparatively 
low  for  an  alcohol  motor,  as  it  is  now  us- 
ual to  employ  "vaporization  cooling**  so  that 
the  cylinder  is  constantly  surrounded  with 
boiling  water. 

EFFECT  OF  COOLING  WATER  TEMPERATURE. 

The  combustion  is  even  more  irregular  if 
the  cooling  water  (and,  therefore,  the  cylin- 
der wall)  is  kept  at  a  lower  temperature,  as 
may  be  seen  from  Fig.  3,  which  diagram 
was  taken  on  the  same  motor  under  the 
same  conditions.  The  spread  of  the  igni- 
tion curves  is  even  larger  in  this  case, 
which  indicates  a  very  irregular  combus- 
tion. 

At  full  load  of  the  motor  the  combustion 
becomes  in  general  more  uniform,  and  in 
the  ordinary  diagram  there  is  mostly  al- 
most no  deviation  apparent,  as  may  be  seen 
from  Fig.  4,  taken  on  the  same  motor  as 
above  when  running  under  full  load.  How- 
ever, the  shifted  diagram  shows  a  certain 
deviation  in  the  ignition,  even  though  of  less 
importance  as  at  half  load  (Fig.  5).  At 
full  load  the  temperature  of  the  cooling 
water  has  also  less  effect.  Diagram  Fig. 
6  was  taken  on  the  same  motor  under  sim- 
ilar conditions  as  Fig.  5,  except  with  cool- 
ing water  at  a  higher  temperature,  and 
there  is  hardly  any  apparent  deviation  in 
the  ignition  and  combustion  curves.  It  is 
to  be  remarked,  however,  that  the  fuel  econ- 
omy was  found  to  be  considerably  higher 
when  working  with  higher  cooling  water 
temperatures.  This  is  also  partly  due  to 
the  fact  that  the  composition  of  the  air  and 
fuel  mixture  varies  with  the  wall  tempera- 
ture, and  that  in  general  a  richer  mixture  is 
employed  in  connection  with  high  wall 
temperature.  Now,  it  would  seem  that  the 
combustion  should  be  more  effective  with 
only  a  small  excess  of  air,  so  long  as  no 
carbon  monoxide  is  produced  during  com- 
bustion, as  with  a  large  excess  of  air  there 
is  a  greater  loss  through  the  exhaust.  On 
the  other  hand,  it  has  been  shown  that  the 
losses  are  sometimes  greater  with  only  a 
small  excess  of  air. 

The  difference  in  the  fuel  consumption 
with  different  cooling  water  temperatures 
in  alcohol  motors  is  also  at  least  partly  ex- 
plained by  the  fact  that  in  the  case  of  low 


temperatures  not  all  of  the  alcohol  b  com- 
pletely burned.  Thus  it  was  shown  by  Dr. 
Mohr  that  in  a  test  corresponding  to  dia- 
gram Fig.  2  only  44.4  heat  m^ts  were  lost 
through  incomplete  combustion,  while  x 
a  test  corresponding  to  Fig.  3  the  lois 
amounted  to  95.9  heat  imits.  Sinuiar*i:y. 
•  in  a  test  corresponding  to  Fig.  5  the  loss  was 
80.9,  and  in  a  test  corresponding  to  Fig,  6, 
23.0  heat  units. 

THE  COOLING  PROBLEM. 

Alcohol  motors  should,  therefore,  be 
operated  at  the  highest  possible  cooling 
water  temperature.  In  the  case  of  slow 
speed  motors  this  is  easily  accomplished 
by  employing  the  evaporation  cooling  sys- 
tem, but  in  the  case  of  vehicle  motors  diffi- 
culties are  encountered  in  this  respect,  due 
primarily  to  the  vertical  construction  of 
these  motors,  and  also  to  the  fact  that  a 
frequent  renewal  of  the  cooling  water  is 
rather  bothersome.  My  own  experience 
has  shown,  however,  that  the  evaporation 
cooling  system  is  also  quite  useful  in  con- 
nection with  high  speed  motors,  as  one  of 


Fig.  7 — Indicated  h.  p.,  11.80;  air  excess,  1.3a; 
alcohol  consumption,  486.2  g.  per  h.  p.  b. 

the  vehicles  of  the  Experimental  and  Train- 
ing Brewery,  the  cooler  of  which  had 
sprung  a  leak,  was,  upon  my  suggestion, 
fitted  with  a  simple  water  reservoir  which 
communicated  with  the  cylinder  jacket 
through  the  circulation  pump.  The  jacket 
was,  therefore,  simply  connected  to  a  water 
reservoir  from  which  the  water  could  free- 
ly evaporate.  However,  in  order  to  pre- 
vent the  necessity  for  frequent  refilling  of 
the  water  tank,  it  will  probably  be  nec- 
essary to  dimension  the  coolers  ol  alcohol 
motors  in  such  a  manner  that  evaporation 
of  the  water  will  be  prevented,  but  that  the 
temperature  of  the  water  will  attain  prac- 
tically the  boiling  point.  In  the  construc- 
tion of  the  cylinder  some  thought  must  of 
course,  be  given  to  the  higher  temperature 
at  which  it  is  to  be  operated. 

EXCESS    OF   AIR. 

Irregular  combustion  is  also  to  be  ex- 
pected if  the  motor  is  operated  with  a  large 
excess  of  air.  Fig.  7  shows  a  diagram  ob- 
tained while  working  with  an  air  excess  of 
32  per  cent ;  in  Fig.  8  the  air  excess  is  21 
per  cent,  and  in  Fig.  9,  6  per  cent,  and  be- 
sides, .4  per  cent  of  carbon  monoxide  was 
found  in  the  exhaust.  Diagram  Fig.  7 
plainly  sfiows  the  irregular  operation  of  the 
motor.  Even  the  compression  pressure  ii 
quite  variable,  undoubtedly  because  the 
power  developed  during  individual  work- 
ing strokes  varies,  and  in  consequence 
the  governor  which  controls  the  quantity  of 
mixture  admitted  works  irregularly.  In 
diagrams  8  and  9  there  is  no  obvious  differ- 
ence.   The    combustion    curves    are    quite 
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Fig.  8 — Indicated  h.  p.,  12.15;  air  excess,  x.ai; 
alcohol  consumption,  450  g.  per  h.  p.  h. 

close  together,  yet  the  fuel  consumption  is 
considerably  lower  with  diagram  8  than 
with  diagram  9,  which  indicates  a  less  per- 
fect combustion  in  the  latter  case.  I  would, 
however,  like  to  refer  here  to  a  special 
characteristic  of  alcohol,  which  is  based  on 
the  fact  that  it  ignites  with  comparative 
difficulty.  Although  in  the  test  9  only  a 
very  slight  excess  of  air  was  employed,  the 
generally  so  much  dreaded  violent  shocks 
were  not  noticeable;  on  the  contrary,  the 
motor  worked  very  quietly.  One  may, 
therefore,  with  an  alcohol  motor  take  ad- 
vantage of  the  possibility  of  working  with 
a  relatively  low  excess  of  air  without  fear- 
ing too  violent  explosion.  With  other 
fuels,  benzol  for  instance,  this  is  not  equally 
possible. 

As  may  be  seen  from  diagram  Fig.  10, 
the  majority  of  the  ignition  curves  lie  close 
together,  although  the  deviations  in  the  com- 
pression pressure  indicate  that  a  compara- 
tively large  excess  of  air  was  employed. 
Only  a  single  curve  rises  abnormally  quick- 
ly, yet  the  pressure  even  in  this  case  did 
not  attain  a  dangerous  value,  although  it 
represents  an  explosion  which  produced  the 
well  known  metallic  ringing  knock  in  the 
motor.  I  will,  therefore,  be  justified  in 
assuming  that  the  occasional  knocking  in 
motors  is  determined  less  by  the  value  of 
the  maximum  pressure  in  the  cylinder  than 
by  the  suddenness  with  which  the  pressure 
rises.    , 

ACIDS  IN  EXHAUST. 

As  another  disadvantage  of  the  use  of 
alcohol,  it  has  often  been  asserted  that  in 
the  combustion  of  this  fuel  acids  are  pro- 
duced which  attack  the  cylinder  walls  and 
valves  with  which  they  come  in  contact. 
These  assertions  have,  however,  not  been 
substantiated  by  experience.  It  is  quite 
true  that  In  the  combustion  of  alcohol  a 
number  of  acids  are  produced,  among  which  • 
nitric  and  acetic  acid  have  been  definitely 
proven  to  exist.  If,  however,  it  is  con- 
sidered that  these  acids  leave  the  motor 
while  at  the  very  high  temperature  of  the 
exhaust  gases,  400°  to  500**  C,  it  will  be 
understood  that  there  is  no  danger  from 
these  acids,  as  at  this  high  temperature 
they  can  only  exist  in  the  gaseous  form, 
and  can  therefore  have  no  effect  of  any 
kind.  They  may  possibly  attack  the  walls 
of  the  muffler  after  they  have  cooled  off, 
but  within  the  cylinder  and  on  the  valve 
seats  such  an  effect  would  seem  to  be  ex- 
cluded, and  continued  operations  have  also 
shown  that  no  damage  is  done  by  the  ex- 


haust gases.  Besides,  it  may  be  observed 
that  nitric  acid  is  also  formed  in  explosion 
engines  using  other  fuels,  and  I  have  been 
able  to  show  its  presence  myself  where 
benzol  was  used.  Probably  nobody  has  so 
far  ascribed  any  injurious  effect  on  the 
durability  of  the  gasoline  engine  to  nitric 
acid.  In  addition  to  the  acids  the  exhaust 
gases  may  contain  unbumt  particles  of  al- 
cohol or  aldehyde,  which,  however,  do  not 
produce  any  annoying  smell  or  smoke. 

EFFECT  ON   INLET  VALVES. 

While  the  exhaust  gases  do  not  pro- 
duce any  injurious  effect  in  an  alcohol 
motor,  experience  has  shown  that  the  inlet 
passages,  and  particularly  the  inlet  valves, 
are  subject  to  more  rapid  deterioration  than 
in  a  gasoline  motor.  Evidently  this  is  due 
to  the  fact  that  the  alcohol  passes  the  inlet 
valves  partly  in  the  liquid  form.  Although 
the  valve  itself  is  always  of  such  a  tem- 
perature that  the  alcohol  soon  vaporizes,  it 
is  yet  possible,  upon  the  shutting  down  of 
the  motor,  for  alcohol  in  the  liquid  form 
to  remain  in  the  valve  for  an  extended 
period  and  to  attack  the  metal.  The  dis- 
integration of  the  metal  may  also,  per- 
haps, be  ascribed  to  the  fact  that  the  alco- 
hol attacks  the  metal  during  its  vaporiza- 
tion. For  this  reason  the  inlet  valve  on 
vehicle  motors  must  be  more  frequently 
renewed.  On  slow  speed  motors  there  is 
less  trouble  from  this  source,  as  the  greater 
mass  of  metal  in  the  valves,  in  coimection 
with  the  high  temperature,  appears  to  re- 
sult in  a  more  rapid  vaporization  of  the 
alcohol  particles.  On  a  slow  speed  motor 
the  valves  may  be  used  for  a  year  or  more, 
but  on  high  speed  motors  they  must  be 
replaced  more  frequently.  At  present  no 
method  is  known  of  overcoming  this  trou- 
ble, and  it  would  be  advisable  in  the  de- 
sign of  motors  to  look  for  a  material  for 
the  valves  which  is  less  sensitive  to  an 
attack  of  alcohol,  and  to  make  the  valve 
seats  interchangeable. 

According  to  the  experimental  data  at 
my  disposal  inlet  valves  of  vehicle  motors 
employing  alcohol  must  be  ground  in  about 
every  four  weeks  and  replaced  every  half 
year. 

IMPORTANT    REQUIREMENTS. 

In  the  design  of  vehicle  motors  a  maxi- 
mum cylinder  wall  temperature  should  be 
aimed  at,  and  a  very  energetic  ignition,  in 
order   that   a   very   rapid   combustion   may 


take  place.  I  believe  also  I  am  justified  in 
assuming  that  the  shape  of  the  cylinder 
head,  so  far  as  it  affects  the  form  of  the 
combustion  chamber,  is  of  considerable  im- 
portance, the  best  results  being  obtained  if 
the  spark  is  produced  as  near  the  centre 
of  the  combustion  chamber  as  possible,  and 
if  the  combustion  chamber  is  of  the  great- 
est simplicity  geometrically,  so  that  the 
flame  may  be  rapidly  propagated.  I  am  not 
in  the  position  to  prove  this  view  by  ex- 
perimental data,  but  I  would  like  to  point 
out  that  of  all  the  alcohol  motors  com- 
peting in  the  1902  competition  of  the  Ger- 
man Agricultural  Association,  the  best  re- 
sults were  obtained  from  a  traction  engine 
motor  of  the  Durr  Motor  Company  which 
was  fitted  with  two  pistons  in  the  same  cyl- 
inder, so  that  the  compression  and  combus- 
tion space  was  exactly  at  the  middle  of  the 
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Fip.  9 — Indicated  h.  p.,  12.19;  air  excess,  1.06; 
alcohol  coiisumptiun,  477.8  g.  per  h.  p.  h.;  CO  in 
the  exhaust.   .4   ptr  cmU. 


Fig.   10— Indicated  h.  p.,  12.87;  air  excess,  1.56. 

cylinder,  and  the  combustion  could  be  prop- 
agated from  the  point  of  ignition  equally 
m  both  directions. 

ADMIXTURES. 

Other  means  for  rendering  alcohol  suit- 
able for  use  in  vehicle  motors  consist  in  the 
admixture  with  the  alcohol  of  other  fuels 
which  are  calculated  to  overcome  the  diffi- 
culty of  ignition.  It  has  often  been  pro- 
posed to  mix  alcohol  with  other  fuels  of 
high  calorific  power,  as,  for  instance,  ben- 
zol or  ergin,  and  thus  to  increase  it?  heat- 
ing value,  and  above  all  its  inflammability. 
With  slow  speed  motors,  good  results  haye 
been  obtained  in  this  manner,  but  with  high 
speed  motors  new  difficulties  arose  as  a  re- 
sult of  the  impossibility  of  completely  burn- 
ing these  mixtures,  so  that  there  was  a 
great  deposit  of  soot  in  consequence  of  the 
admixtures.  Another  method  has  recently 
been  suggested  by  Dr.  Roth,  who,  as  al- 
ready mentioned,  recommends  an  addition 
of  ammonium  nitrate.  In  addition  to  an 
increased  specific  power,  an  increased  in- 
flammability and  more  rapid  flame  propaga- 
tion than  with  pure  alcohol  are  expected 
from  this  admixture.  I  am  not  in  position 
at  present  to  say  what  may  be  the  perma- 
nent value  of  these  experiments,  but  it  is 
to  be  remembered  that  the  addition  of  ma- 
terials like  ammonium  nitrate  considerably 
increases  the  cost  of  the  fuel,  the  prescrt 
price  of  ammonium  nitrate  being  1.40 
marks  per  kg.,  while  the  addition  of  gaso- 
line or  benzol  reduces  the  price.  This  cir- 
cumstance is  undoubtedly  of  the  highest 
importance  in  connection  with  the  solution 
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of  the  alcohol  motor  problem,  for  I  am 
convinced  that  alcohol  would  already  have 
become  much  more  popular  as  a  vehicle 
motor  fuel  if  it  were  not  so  much  more  ex- 
pensive than  gasoline.  The  technical  diffi- 
culties are  by  no  means  incapable  of  solu- 
tion. 

As  the  alcohol  consumption  in  stationary 
motors  is  about  25  per  cent,  greater  than 
the  gasoline  consumption,  alcohol  could  well 
compete  with  gasoline  as  long  as  it  sold  at 
20  to  21  marks  per  kg.,  as  compared  with 
25  to  26  marks  per  100  kg.  of  gasoline.  At 
present,  however,  alcohol  stands  at  23 
marks  per  100  liters,  equal  to  28  marks  per 
100  kg.,  so  that  the  price  of  gasoline  must 
be  at  least  35  marks  per  100  kg.  if  alcohol 
is  to  be  able  to  compete. 

In  connection  with  vehicle  motors  the 
conditions  for  the  use  of  alcohol  are  even 
worse,  as  the  advantage  of  the  alcohol  mo- 
tor, due  to  its  higher  compression,  is  not 
available.  The  only  means  of  rendering 
alcohol  applicable  for  this  work  is  to  mix 
it  with  cheap  fuel  of  high  calorific  power, 
to  reduce  its  price.  This  is  quite  possible, 
and  numerous  experiments  have  shown  that 
the  consumption  of  such  mixtures  de- 
creases in  the  proportion  as  the  fuel  value 
of  the  mixture  increases,  a  circumstance 
which  may  particularly  be  taken  advantage 
of  in  connection  with  low  speed  motors 
by  retaining  a  high  compression. 

COST    OF    ALCOHOL. 

The  simplest  way,  however,  to  render  the 
alcohol  motor  economical  would  natur- 
ally be  to  reduce  the  price  of  alcohol  it- 
self; but  it  is  hardly  to  be  expected  under 
the  circumstances  that  such  a  thing  will 
occur,  for  if  the  farmer  at  present  sells 
alcohol  at  23  pfennig  per  liter,  he  realizes 
from  his  potatoes,  from  which  the  alcohol 
is  made,  about  i  mark  per  100  pounds,  and 
this  price  hardly  covers  the  cost  of  produc- 


tion. It  is  possible  that  the  cost  of  alcohol 
might  be  slightly  reduced  by  producing  it  in 
very  large  quantities  by  improved  processes, 
but  this  can  only  be  expected  when  once  it 
is  fairly  certain  that  there  will  be  a  large 
permanent  demand  for  alcohol.  The  re- 
duction of  the  alcohol  price  to  15  pfennig 
per  liter,  a  few  years  ago,  was  the  result 
of  a  large  overproduction,  which  had  to 
be  disposed  of  in  some  manner,  as  else  the 
current  production  of  alcohol  had  to  be 
curtailed  too  much. 

Finally,  I  would  like  to  point  out  that  the 
higher  cost  of  alcohol  fuel  need  not  pre- 
vent its  general  introduction.  It  is  the  fore- 
most aim  of  the  automobile  manufacturers 
to  secure  a  very  large  demand  for  their 
product,  and  they  are  all  striving  for  the 
general  introduction  of  motor  vehicles.  If, 
however,  automobile  traffic  is  to  continue 
increasing  it  is  of  the  highest  importance 
that,  especially  in  the  large  cities,  any  an- 
noyance due  to  the  exhaust  gases  should 
disappear  more  and  more.  Now,  it  has 
been  established  beyond  question  that  in 
this  respect  the  alcohol  motor  is  greatly 
superior  to  the  gasoline  motor.  Even 
though  the  alcohol  exhaust  contains  some 
slight  residues  which  could  still  be  burned, 
these  are  not  of  such  a  character  as  to 
unpleasantly  affect  the  sense  of  smell  and 
the  respirative  organs,  while  the  exhaust 
gases  of  gasoline  motors  are  certainly  ex- 
ceedingly unpleasant.  This  reason  alone 
will  force  the  automobile  manufacturers  to 
pay  more  attention  to  alcohol  fuel,  and  it 
is  my  personal  opinion  that  the  future  of 
alcohol  depends  mainly  upon  its  hygienic 
advantages.  For  if  automobiles  should  be 
introduced  generally,  the  authorities  would, 
without  doubt,  be  obliged  to  insist  upon 
compliance  with  all  fair  requirements  tend- 
ing to  insure  the  salubrity  of  the  public 
highways. 


Report  That  Adams  Express  Com- 
pany Will  Sell  Their  Electrics. 

It  is  reported  on  what  appears  to  be  good 
authority  that  the  Adams  Express  Company 
have  been  making  systematic  efforts  to  dis- 
pose of  their  electric  delivery  wagons  ir. 
New  York,  Rochester,  Buffalo  and  other 
-cities,  in  order  to  substitute  gasoline  caxs 
of  a  uniform  pattern  as  fast  as  the  elec- 
trics can  be  disposed  of.  It  is  said  that 
their  attempts  to  interest  prospective 
buyers  thus  far  have  not  met  with  success, 
and  that  they  have  been  abandoned  for  the 
time  being  because  they  could  not  obtain 
what  they  regarded  as  reasonable  prices. 

They  are  now  experimenting  in  New 
York  with  five  Packard  gasoline  delivery 
wagons,  illustrated  herewith,  besides  two 
imported  types  which  they  procured  a  year 
ago. 

Chief  Engineer  J.  A.  Wells,  Jr.,  of  the 
company,  stated  to  The  Horsei.ess  Age 
that  they  were  not  ready  to  make  any  state- 
ment regarding  the  results  of  their  experi- 
ments with  motor  vehicles,  as  they  do  not 
regard  their  data  as  complete.  The  com- 
pany felt  that  the  manufacturers  were  avoid- 
ing their  duty  in  not  making  these  experi- 
ments themselves,  instead  of  leaving  this 
important  work  to^the  users.  Regarding  the 
report  that  the  company  were  endeavoring 
to  dispose  of  their  electric  delivery  wagons 
Mr.  Wells  smilingly  declined  to  make  any 
statement. 

It  is  understood  from  other  sources, 
however,  that  the  company's  experienc- 
with  electric  delivery  wagons  has  been 
similar  to  that  of  most  other  concerns: 
that  they  have  been  found  unreliable,  an«I 
that  they  had  to  be  towed  to  the  garage 
all  too  often.  From  the  same  source  it  is 
understood  that  the  gasoline  trucks  art 
giving  much  better  results. 


Five  Packard  C^  Ton  Trucks  of  Adams  Express  Company,  New  York. 


May     Purchase    the     Flint    Brass 
Plant. 

A  Detroit  brass  manufacturing  company 
is  negotiating  for  the  purchase  of  the  plant 
of  the  Auto  Brass  and  Aluminimi  Company. 
of  Flint,  Mich.,  which  went  into  the  hand.N 
of  a  receiver  some  time  ago  and  was  later 
turned  over  to  a  tnistee  for  the  creditor?. 
The  bankruptcy  proceedings  finally  culmin- 
ated in  the  sale  of  the  plant  to  C.  J.  O'Hara, 
of  Detroit,  "but  the  deal  could  not  be  con- 
summated because  an  appeal  is  pending  in 
the  United  States  Court  of  Appeals  at  Cin- 
cinnati to  determine  the  equity  of  the  cred- 
itors in  the  machinery  of  the  plant 

Within  the  past  week,  however,  arrange- 
ments have  been  made  whereby  Mr.  O'Hara 
is  to  buy  the  equity  of  the  creditors  or  give 
a  bond  to  protect  their  interest  in  the  event 
of  the  sale  of  the  plant,  and  he  will  sub- 
mit a  proposition  for  the  purchase  of  the 
equity  of  the  creditors  in  the  machinery  to 
Referee  in  Bankruptcy  Joslin  in  a  few  days. 

In  case  the  plant  is  sold  to  Detroit  men. 
it  is  understood  that  the  purchasers  wiP 
transfer  their  Detroit  business  to  Flint 
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The   Prejudice   Against    Motoring. 

Editor  Horseless  Age: 

The  prejudice  against  the  automobile, 
which  manifests  itself  in  unwarranted  ar- 
rests for  fast  driving  and  the  arbitrary  im- 
position of  inequitable  fines  by  petty  jus- 
tices in  country  towns,  is  simply  a  symp- 
tom of  what  I  call  the  "knockers'  plague" 
—a  disease  which  breaks  out  whenever 
anything  of  value  is  first  introduced  to  the 
public.  It  is  the  history  of  most  innova- 
tions. The  more  a  new  idea  appeals  to  the 
general  public,  the  greater  the  opposition 
of  a  small  minority. 

I  don't  mean  to  say  that  the  fight  against 
reckless  driving  is  rfot  directed  against  a 
real  evil  that  needs  suppression.  Over- 
speeding  and  careless  driving  by  irre- 
sponsible and  incompetent  chauffeurs  are 
dangers  that  must  be  kept  in  check,  and 
should  be  discouraged  by  all  who  have  re- 
gard for  public  safety  and  the  development 
of  the  automobile.  But  because  some  of 
us  violate  the  ordinances  whenever  the 
opportunity  presents  itself,  and  most  of  us 
succumb  to  the  temptation  to  do  so  part 
of  the  time,  is  no  reason  why  those  who 
keep  within  bounds  should  be  made  to  suf- 
fer, nor  is  it  sufficient  reason  for  encour- 
aging the  knockers  in  their  overzealous 
eflPorts  to  kill  a  good  thing. 

Many  claim  that  the  prejudice  against 
motor  cars  is  growing  in  the  country  dis- 
tricts, but  I  do  not  believe  that  there  is 
a  popular  prejudice  against  the  auto  car. 
On  the  contrary,  I  believe  it  is  a  general 
favorite,  even  among  those  who  cannot  af- 
ford to  own  one.  But  there  are  two 
classes  of  enemies  who  have  joined  issues 
against  us;  first,  those  whose  business  in- 
terests have  been  or  may  be  adversely  af- 
fected by  the  development  of  the  automo- 
bile business,  and  second,  the  habitual 
kickers,  who.  having  neither  directly  nor  in- 
directly suffered  injury  through  reckless 
driving,  yet  feel  themselves  aggrieved  and 
denounce  motoring  on  general  principles. 
It  is  the  influence  of  these  people  brought 
to  bear  upon  local  authorities  that  gives 
rise  to  all  the  clamoring  for  stricter  regu- 
lations, lower  speed  limits,  and  heavier 
fines. 

Now,  reckless  driving  is  admittedly 
wrong,  and  should  be  stopped.  We  all 
know  that  if  daredevil  drivers  were  given 
a  free  rein  to  go  as  they  pleased  there 
would  be  an  end  to  the  evil  soon  enough, 
for  one-half  of  them  would  quickly  be  dead 
or  maimed  for  life,  and  the  other  half, 
tamed  by  sorry  experience,  would  set  ex- 
:ellent  examples  for  the  younger  genera- 
tion of  drivers.  From  this  point  of  view 
it  is  obvious  that  the  speeding  evil,  if  left 
severely  alone,  would  naturally  wear  itself 
out.     But  as  it  is  a  dangerous  practice  that 


cannot  be  permitted  to  take  its  natural 
course,  it  is  quite  right  to  impose  reason- 
able checks  and  restraints  from  the  be- 
ginning. 

Hence  it  appears  that  the  "knockers"  are 
doing  what  is  essentially  a  good  work,  but 
like  many  other  good  things,  this  may  be 
overdone,  and  this  is  the  case  to  such  an 
extent  in  some  localities  that  these  fault 
finders  need  supervision  to  keep  them  from 
exceeding  the  common  sense  limit. 

When  the  inevitable  comes  to  pass  (that 
is,  when  the  novelty  of  motoring  has  worn 
off)  and  the  dangers  of  fast  driving  are 
more  fully  realized,  and  when  the  grow- 
ing popularity  of  automobiles  shall  have 
convinced  the  fault  finders  that  their  object 
is  hopeless  of  attainment,  all  this  agitation 
will  vanish,  and  most  of  the  present  legisla- 
tion, relating  to  automobiles  in  particular, 
will  become  a  dead  letter. 

Meantime,  the  best  course  to  pursue  is 
to  go  slow  and  observe  the  commandments, 
until  such  time  as  the  public  shall  have 
learned  to  look  out  for  the  motor  cars  just 
as  they  have  learned  to  look  out  for  the 
railroad  trains.  Buffalo. 


Lift  of  Valves. 

Editor  Horseless  Age: 

Will  you  kindly  explain  in  your  columns 
how  to  figure  the  velocity  of  the  gases 
passing  through  the  valves  of  a.  gasoline 
engine?  In  the  article  on  cams  in  The 
Horseless  Age  of  March  21,  1906,  the 
writer  explained  how  to  figure  the  area  of 
the  valve  opening  for  a  given  lift,  but  as 
there  is  a  full  opening  of  the  valve  during 
only  a  small  part  of  the  intake  stroke,  it  is 
not  clear  how  to  get  at  the  mean  opening. 

Also,  in  figuring  the  amount  of  gas  drawn 
into  or  expelled  from  the  cylinder,  please 
explain  whether  to  include  the  clearance 
space  each  stroke  or  merely  to  use  the  pis- 
ton displacement.  As  the  entire  cylinder, 
including  the  clearance  space,  is  supposed 
to  be  filled  by  the  incoming  charge,  it  seems 
correct  to  include  the  clearance  space  in 
the  volume  for  each  charge.  Yet  there  is 
not  that  much  gas  expelled  on  the  exhaust 
stroke.  There  would  be  a  vacuum  in  the 
clearance  space.  Please  make  this  point 
clear. 

In  the  article  referred  to,  the  writer  gave 

the  formula    ^ --     for  the  inlet  lift,  and 

then   repeated  it  for  exhaust  lift.    Is  that 
correct?  E.  L.  T. 

[In  calculating  the  velocity  of  the  gas  in 
the  inlet  and  outlet  ports  the  valves  are 
considered  to  be  fully  open  during  one 
whole  stroke.  The  simplest  way  is  to  first 
find  the  linear  speed  of  the  piston  in  feet 
per  minute.  This  is,  of  course,  equal  to 
the  stroke  in  inches  times  the  number  of 
revolutions  per  minute,  times  two,  divided 
by  twelve.  Now  multiply  the  piston  speed 
by  the  area  of  the  valve  opening  and  divide 
by  the  piston  head  area,  and  the  result  is 
the  velocity  of  the  gases  through  the  valve 
opening.     It   is   obvious   that  as   the  same 


volume  of  gas  that  is  displaced  by  the  pis- 
ton passes  out  through  the  exhaust  valve, 
the  piston  speed  and  speed  of  exhaust 
gases  in  the  valve  opening  bear  to  each 
other  the  same  ratio  as  the  valve  opening 
area  bears  to  the  piston  head  area.  In  cal- 
culating the  velocity  of  gases  through  the 
valves,  a  volume  equal  to  the  piston  dis- 
placement only  is  figured  with,  as  a  vol- 
ume equal  to  the  clearance  remains  in  the 
cylinder  after  each  cycle  and  the  clearance 
does  not  require  to  be  filled  again. 

The  lift  for  inlet  and  exhaust  valves  is 
the  5ame  in  most  engines,  and  the  same 
formula  may  therefore  be  correct  for  both 
t>'pes  of  valves. — Ed.] 


A  Last  Word  from  "Kicker." 

Editor  Horseless  Age: 

I  read  in  your  issue  of  May  16  the  arti- 
cle of  Mr.  Williams,  and  beg  leave  to  make 
a  suggestion  to  Mr.  Williams  and  Mr. 
Pembroke,  as  follows:  It's  no  use  to  pro- 
long the  controversy,  because  "A  man  con- 
vinced against  his  will  is  of  the  same 
opinion  still.'  Enough  incontrovertible 
evidence  has  been  presented  now  to  con- 
vince any  reasonable,  well  balanced  mind 
that  the  water  cooled  gasoline  car  is  su- 
perior to  any  other  type;  I  met  a  man 
yesterday  who  is  a  steam  engineer,  and  we 
discussed  all  these  points.  He  said  to  me: 
"I  own  a  steam  car  because  I  like  steam, 
because  I  am  a  steam  engineer;  but,  can- 
didly, I  recommend  my  friends  who  ask  me 
to  buy  a  gasoline  car,  because  of  its  greater 
simplicity  and  better  adaptation  to  the 
needs  of  nine-tenths  of  all  users." 

You  can't  make  some  men  wise,  and  it  is 
no  use  to  try,  and  as  one  instance  out  of 
a  dozen  in  my  experience  as  a  salesman 
and  mechanic,  I  will  cite  the  case  of  a 
young  man  who  asked  my  opinion.  I  ad- 
vised him  to  buy  a  good  water  cooled  car 
and  not  to  buy  any  until  he  could  buy  a 
really  good  one;  that  the  cheapest  good 
car  that  I  could  recommend  was  $2,500. 
Yet  he  went  right  off  and  bought  a  dinky, 
oil  cooled  car  at  $1,800,  light,  flimsy  and 
cheap.  He  drove  the  car  four  months,  and 
today  it  is  a  pile  of  scrap,  and  for  sale  at 
about  $300.  I  had  a  very  similar  expe- 
rience with  a  man  with  a  steam  car,  and  he 
only  got  wise  when  last  winter  he  had  to 
put  up  over  $350  for  a  new  boiler  and 
parts,  and  now  that  car  is  for  sale. 

I  have  proven  to  buyers  that  orie  must 
pay  a  fair  price  for  a  good,  strong,  durable 
car  of  the  best  material,  design  and  work- 
manship; that  it  can't  be  made  right  for 
less. 

There  would  be  buyers  for  cars  that  are 
one  inextricable  mass  of  complications,  so 
I  say  to  all  my  good  friends,  let  us  quit; 
let  these  fellows  buy  trouble  if  they  want 
to  and  let  them  play  with  their  purchase, 
if  they  enjoy  the  strenuous  exercise. 
There  are  a  few  who  won't  listen  to  logic, 
demonstration,  proven  fact,  real  results, 
nor  even  to  sarcasm,  so  let  them  alone. 

Kicker. 


plug  in  my  engine.  After  disconnecting 
the  wire  I  laid  the  end  on  the  body  of  the 
car.  This  secondary  wire  has  a  spark  gap  in 
it  midway  of  its  length.  I  happened  to 
turn  on  the  switch  before  the  wire  was  con- 
nected to  the  plug  and  still  lying  on 
the  body,  and  was  surprised  to  see '  a 
faint  spark  at  the  gap.  Search  for  crossed 
wires  or  broken  insulation  proved  futile, 
so  I  started  at  the  coil  to  work  it  out.  Af- 
ter disconnecting  all  wires  to  the  engine  and 
commutator,  I  placed  the  spark  gap  on  the 
rubber  mat,  connected  one  side  to  the  sec- 
ondary post  of  the  coil,  the  other  side  of  the 
gap  being  wireless.  Connecting  the  battery 
directly  to  the  coil  showed  a  faint  spark  at 
the  gap.  Now,  I  would  like  to  know  how 
a  spark  can  jump  a  gap  with  only  one  side 
connected  to  the  coil?  Also  if  all  coils 
show  a  spark  under  these  circumstances, 
or  if  it  denotes  that  this  coil  is  out  of  or- 
der? Fred  Lockwood. 

[The  effect  is  of  an  electrostatic  nature, 
and  it  does  not  indicate  that  there  is  any- 
thing wrong  with  the  coil ;  in  fact,  it  is  ex- 
actly what  would  be  expected  to  happen. 
When  the  battery  is  connected  to  the  coil 
primary,  and  the  current  in  the  primary 
rises  or  falls,  the  potential  in  the  secondary 
winding  is  disturbed,  being  either  raised  or 
lowered.  In  other  words,  an  electrostatic 
charge  is  induced  in  the  secondary  winding 
which  forms  an  electrostatic  conductor. 
That  part  of  the  secondary  connector  be- 
yond the  spark  gap,  being  disconnected  elec- 
trically from  the  secondary  winding,  re- 
mains at  its  original  potential  until  the  dif- 
ference of  potential  at  the  points  of  the 
spark  gap  becomes  sufficiently  high  to  break 
down  the  resistance  of  the  air  gap.  Then 
a  spark  passes,  and  the  potential  af  the 
whole  secondary  system  is  equalized. — Ed.] 


An  Official  Horse  Power  Test. 

Editor  Horseless  Age: 

A  few  interested  people  have  contradicted 
the  claims  of  horse  power  obtained  from 
the  six  cylinder  Napier  engines  of  301 
cubic  inches   capacity. 

A  daring  gentleman,  evidently  without 
knowledge  on  this  subject,  boldly  rushed 
into  the  breach  and  made  a  challenge  that 
he  would  pay  a  large  sum  of  money  if  a 
Faraday  House  test  was  made  of  the  stand - 
•  ard  4x4  inch  six  cylinder  engine,  and  if 
on  this  test  it  would  give  40  horse  power 
for  two  consecutive  hours.  Up  to  the  time 
of  writing  this  gentleman  has  not  been  so 
anxious  to  pay  his  forfeit  as  he  was  to 
make  the  challenge,  but  I  inclose  you  a 
copy  01  the  actual  certificate  given  by  the 
Electrical  Standardizing,  Testing  and 
Training  Institution  of  Faraday  House. 
Southampton  row,  London. 

S.  F.  Edge, 
(Inclosure.) 
Report  Upon  Napier  Petrol  Engine 
Tested  at  Acton,  May  10,  1906. 
accordance  with  your  instructions,  we 


six  cylinders  4  inches  diameter,  the  stroke 
being  4  inches.  It  was  direct  coupled  to  a 
brake  drum  and  the  following  test  carried 
out: 

The  enghie  was  run  for  26  minutes  while 
the  apparatus  was  being  adjusted,  and  after 
a  stop  of  a  few  minutes  the  test  was  started, 
and  continued  for  two  hours  four  minutes. 
The  average  load  throughout  this  period 
was  43  b.  h.  p.,  the  maximum  load  being 
45.8  b.  h.  p.  and  the  minimum  42  b.  h.  p. 

After  this  test  was  completed  a  test  was 
made  to  ascertain  the  maximum  load  the 
engine  could  maintain.  Over  a  run  of  10 
minutes'  duration  an  average  load  of  47 
b.  h.  p.  was  maintained,  the  maximdm  read- 
ing being  48.3  b.  h.  p.  and  the  minimum 
reading  45.9  b.  h.  p. 

No  allowance  has  been  made  for  the 
power  consumed  by  the  friction  on  the 
bearings   of  the  brake  drum. 

(Signed)    Hugh  Erat  Harrison, 
Principal. 


Automobile  Axles. 

Editor  Horseless  Age: 

The  writer  has  noted  with  interest  in 
The  Horseless  Age  of  May  23  your  edi- 
torial entitled  "Solid  Tires  and  Crystalliza- 
tion of  Axles."  While  you  forcibly  pre- 
sent the  disadvantages  of  using  steel  axles 
you  do  not  suggest  a  remedy.  If  steel 
axles  are  a  source  of  danger  to  the  owner 
of  an  automobile  why  not  entirely  dispense 
with  them,  especially  as  a  better  substitute 
can  be   found? 

I  refer  to  Parsons'  manganese  bronze 
axles,  which  are  as  strong  as  steel  and  do 
not  crystallize.  Thousands  of  these  axles 
are  in  daily  use.  and  during  a  period  ex- 
tending over  three  years  not  one,  so  far, 
has  ever  broken.  A  number  of  cars  in 
which  these  axles  have  been  fitted  have 
been  in  collisions  in  which  all  parts  of  the 
cars  have  been  broken  up  with  the  excep- 
tion of  the  axles.  These  latter  have  some- 
times been  bent,  but,  as  stated  above,  none 
have  as  yet  been  broken. 

The  more  wideawake  and  progressive  of 
the  automobile  manufacturers  have  recog- 
nized the  advantage  of  doing  away  with 
steel  axles  entirely,  but  they  naturally  do 
not  advertise  to  their  competitors  the  ad- 
vantages which  they  have  found  in  the  use 
of  Parsons'  manganese  bronze  axles. 

W.  P.  Smith, 

[In  the  case  referred  to  in  our  editorial 
it  was  the  steering  knuckles  that  broke, 
not  the  axle,  and  steering  knuckles  are  not 
yet  made  of  bronze,  we  believe. — Ed.] 


Irregularity  of  Air  Cooled  Motors 
at  Low  Speeds. 

Editor  Horseless  Age: 

Can  you  tell  me  the  cause  of  my  engine 
running  unevenly  and  jerky  at  slow  speed? 
I  have  a  four  cylinder,  air  cooled  car, 
which  runs  fine  when  the  throttle  is  open, 


yet  the  moment  the  throttle  b  ^tai^ 
the  motor  speeds  up  instantly,  all  tb*  ng 
der  seeming  to  take  hold    The  car  « 
to  run  the  worst  on  the  level  and  iemt 
slight  grade,  while  going  up  graik  s:i  s 
open  throttle  she  pulls  very  evenly.  \ 
prefer  to  drive  slowly  this  is  very  je- 
ing.  Riiia 

[We  have  recently  heard  from  a  a=i 
of  owners  of  air  cooled  cars  conspkim  a 
the  motors  did  not  fire  evenly  wba  thai 
tied  down  considerably,  and  it  wo^id  «9 
from  this  that  unsteady  nmntpg  r  .« 
speed  is  one  of  the  weaknesses  of  au-'/j-y, 
motors  in  general.  We  are  unabie,  b* 
ever,  to  assign  any  theoretical  rosuo  r» 
air  cooled  motors  should  not  run  as  »i 
on  small  throttle  as  water  cooled  »-: 
and  solicit  the  opinion  of  our  ra^ 
this  subject. — Ed.] 


A  Hoodooed  Aat<K 

Editor  Horseless  Age: 

Some  time  since  I  noticed  an  ifT'-'- 
reference  to  a  large  motor  car,  tr 
out  by  a  prominent  manufacturer.  1' 
seemed  to  be  quit-*  stubborn  or  ncrs.'.  1 
after  examination  it  was  fouml  to  V 
13;  the  article  also  stated  that  tb«  a 
facturers  were  willing  to  sell  it  ii  t" 
any  price  to  get   rid   of  it 

Can  you  ascertain  the  name  and  3ftl 
of  the  manufacturers    for  me? 

w  : 

[Our  correspondent  has  evident}  r. 
a  newspaper  yarn  for  a  report  oi  iz  a 
occurrence.  That  a.  gasoHne  car 
the  number  13  should  devdop  tr^: 
stubbornness  is  not  impossible,  ta!  t 
not  believe  that  automobile  mea  ir 
superstitious  as  to  ascribe  the  oasr  ■ 
number  the  car  bears. — Ed.) 


Coasting  on  the  Low  Qtar, 

Editor  Horseless  Age: 

Will    you   kindly    advise   wbeAo'  » 
using  a  planetary  gear  can  be  ran  i-*^! 
steep  grade  with  the  low  speed  cir- 
gaged,  without  putting  an  excesKit  ^ 
on  the  transmission.     This  metiwii  ■" " 
ning  down  hill  is  practiced  by  s«k  **■ 
to  save  wear  on  the  brake  hsoA 

Cmbol    W   U. 

[There  is  no  objection  to  coasr^  ** 
hill  on  the  low  gear,  with  a  planrti'' "' 
mission,  provided  this  gear  t$  i«"<  ' " 
in  suddenly  when  the  car  has  attr-  ^ 
siderable  speed. — Eo.J 


The    German     Automobtk    V?v 
which    is    an    organization    of  *.-*■' 
clubs  and  corresponds  to  the  A.  ^  * 
according  to  a  vote  of  its  meaiic^'  * 
dissolved,  and  a  new  organizaiinr  •' 
somewhat   different    constjtutirc. 
formed,   a   meeting  for  this  p«r*  "  ' 
ing  been  called  to  be  held  at  Fre"*"^ 
Main  on  June  5. 


Jane  6,  1906. 
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The  Legal  Aspect  of  Touring. 

By  Xenophon  P.  Huddv,  LL.  B. 

Those  who  contemplate  automobile  tours 
through  the  various  States,  in  preparing 
for  their  tours  necessarily  have  to  spend 
considerable  time  in  preliminary  matters, 
such,  for  example,  as  tuning  up  the  ma- 
chine, providing  supplies,  extra  tires,  in- 
vestigating to  some  extent,  at  least,  the 
roads  leading  to  places  to  be  visited,  and 
other  matters  of  detail,  but  among  the 
most  important  subjects  to  which  the  tour- 
ing motorist  must  give  his  attention  is  the 
legal  side  of  his  journey.  It  is  quite  as 
necessary  for  the  automobilist  to  equip 
himself  with  the  legal  information  involved 
in  touring  as  it  is  for  him  to  be  supplied 
with  extra  parts  of  machinery  or  addition- 
al tires  for  use  in  emergencies.  In  fact,  if 
the  automobilist  has  not  the  proper  legal 
equipment  for  his  journey  when  he  con- 
templates passing  through  several  States, 
he  is  in  almost  as  bad  a  condition  as  if  a 
part  of  the  auto  mechanism  should  be- 
come damaged  to  such  an  extent  as  to  im- 
pede its  progress. 

According  to  the  laws  of  various  States 
an  automobile  cannot  be  driven  on  the 
highways  without  compliance  with  the 
statutory  provisions.  The  machine  cannot 
be  operated  unless  the  law  is  obeyed,  and 
although  a  non-compliance  with  the  law 
ordinarily  involves  but  little  inconvenience, 
consisting  of  a  fine  of  a  few  dollars,  or  in 
aggravated  cases  possibly  imprisonment, 
nevertheless  all  motorists  who  claim  re- 
spect as  law  abiding  citizens  are  under  not 
only  a  legal  but  a  moral  duty  to  conform 
to  the  law's  commands. 

What  should  the  automobilist's  legal 
equipment  be?  This  depends,  of  course, 
upon  where  he  intends  to  go.  If  his  tour 
runs  through  only  two  States,  then  hi< 
legal  equipment  is  small,  and  he  needs  only 
to  supply  himself  with  the  necessities  which 
the  laws  of  the  two  States  demand.  How- 
ever, if  the  tourist  contemplates  passing 
through  a  large  number  of  the  States,  then 
there  is  a  necessity  for  a  much  more  ex- 
tensive legal  equipment. 

The  term  legal  equipment  here  is  used 
to  denote  those  things  which  the  laws  of 
the  States  demand  from  automobilists : 
Registration,  licenses,  display  of  numbers, 
signals,  lamps,  brakes  and  knowledge  of 
the  express  statutory  provisions  concern- 
ing speed,  meeting  and  passing  vehicles 
drawn  by  animals,  and  other  rules  of  the 
road. 

The  most  necessary  requirement  for  the 
automobilist  to  know  is  whether  he  may 
drive  into  or  through  a  particular  State 
without  registering  and  taking  out  another 
license.     Some  of  the  States  of  the  Union 


have  provided  that  non-resident  motorists 
who  have  complied  with  the  law  of  their 
own  jurisdiction  may  come  into  the  State 
and  operate  their  automobiles  without  tak- 
ing out  additional  licenses,  but  in  many 
other  States  non-residents  are  required  to 
register  and  take  out  a  license  the  same  as 
resident  automobilists.  So  it  will  be  seen 
that  it  is  a  very  essential  part  of  the  tour- 
ist's equipment  to  know  in  what  States  he 
must  register  and  be  licensed  and  to  com- 
ply with  the  laws  of  those  States. 

Where  the  law  of  a  particular  State  pro- 
vides that,  all  who  desire  to  operate  motor 
vehicles  in  the  State  must  comply  with 
the  statutory  provisions  covering  registra- 
tion by  automobilists,  and  the  licensing  of 
owners  or  operators,  it  must  be  remem- 
bered that  a  non-resident  motorist  has  no 
right  to  cross  the  State's  border,  even  for 
a  very  short  time,  without  complying  with 
the  law.  The  question  may  be  asked: 
"Does  the  law  require  me  to  register  and 
take  out  a  license  if  I  only  drive  into  the 
State  a  short  distance  and  return  immedi- 
ately ?'*  Yes,  you  must  register  and  be- 
come licensed,  even  though  you  remain  in 
the  State  temporarily.  This  seems  to  be 
a  hard  rule,  but  it  is  nevertheless  the  law. 

Right  at  this  point  of  the  discussion  it  is 
'  appropriate  to  mention  the  legal  aspect  of 
touring  from  the  standpoint  of  interstate 
commerce.  We  are  all  aware  of  the  fact 
that  interstate  commerce  is  within  the  ex- 
clusive jurisdiction  of  the  United  States 
Government.  Interstate  touring  in  an  auto- 
mobile constitutes  interstate  commerce,  and 
there  can  be  little  doubt  as  to  the  Federal 
Government's  power  to  supervise  automo- 
biling  through  the  various  States.  Of  the 
extent  of  this  power  there  may  be  some 
doubt.  It  is  certain  that  no  action  of  the 
general  Government  can  take  away  from 
the  States  the  power  to  enact  police  regula- 
tions similar  to  the  automobile  laws,  but  it 
would  seem  that  Congressional  action  might 
be  authorized  and  advisable  in  reference  to 
some  phases  of  interstate  motoring. 

The  displayment  of  registration  numbers 
is  a  matter  to  be  carefully  cared  for  by 
the  tourist.  If  the  law  of  the  State  pro- 
vides that  only  the  State  number  of  that 
particular  State  shall  be  displayed  on  the 
automobile,  then  all  other  Stke  numbers 
must  be  removed  upon  entering  the  juris- 
diction.    This  must  be  done  at  once. 

Registering,  obtaining  licenses,  procuring 
numbers  and  number  plates,  all  should  be 
provided  for  before  the  tour  is  com- 
menced. It  would  be  a  great  convenience 
to  automobilists  if  there  could  be  appointed 
to  the  various  States  agents  representing 
the  State  registration  and  licensing  authori- 
ties for  the  purpose  of  furnishing  tourists 
with  proper  State  credentials  anywhere  in 
the  United-  States.  Why  not  have  foreign 
State  motor  vehicle  commissioners? 

RIGHT    OF    NON-RESIDENTS    TO    ENTER    VARIOUS 
STATES. 

Below  will  be  found  a  list  of  the  States 
which  have  enacted  automobile  laws,  to- 
gether with  the  information  whether  non- 


residents are  or  are  not  exempt  from  reg- 
istering and  taking  out  licenses: 

Alabama — Not  exempt. 

California — Exempt 

Connecticut — Exempt  fifteen  days,  unless 
convicted  of  violation  of  speed  law. 

Delaware — Exempt  forty-eight  hours. 

District  of  Columbia — Exempt  sixty  days, 
but  must  register  description  and 
designation  numbers  of  automobile, 
their  temporary  address  and  home  ad- 
dress with  secretary  of  Auto  Board. 

Florida — Not  exempt. 

loiva — Exempt. 

Kentucky — Exempt. 

Maine — Exempt  if  machine  is  driven  by  li- 
censed operator. 

Maryland — Not  exempt,  excepting  District 
of  Columbia. 

Massachusetts — Exempt  fifteen  days. 

Michigan — Exempt  if  home  State  extends 
similar  privilege  to  non-residents. 

Missouri — Not  exempt. 

Nebraska — Exempt. 

New  Hampshire — Exempt. 

New  Jersey — Not  exempt. 

New   York — Exempt. 

Ohio — Exempt  under  1906  law,  which,  how- 
ever, is  not  being  enforced. 

Oregon — Exempt. 

Pennsylvania — Not  exempt. 

Rhode  Island — Exempt. 

South  Dakota — Exempt. 

Tennessee — Not  exempt. 

Vermo  n  t — Exempt. 

^Virginia — Not  exempt. 

Washington — Exempt. 

West  Virginia — Not  exempt. 

Wisconsin — Exempt  if  home  State  requires 
similar  registration  and  have  complied. 
In  the  States  which  have  not  enacted  au- 
tomobile   legislation,    non-residents   are   of 

course  exempt. 


Six  Counties  in  Virginia  Adopt 
the  New   Law. 

Richmond,  Va. — The  Virginia  automobile 
law  passed  by  the  recent  Legislature  has 
already  been  adopted  by  six  counties,  and 
the  Secretary  of  the  Commonwealth  has 
been  notified  to  this  effect.  It  is  provided 
in  the  law  that  it  shall  not  become  operative 
in  any  given  locality  until  the  councils  of 
such  towns  or  the  supervisors  of  such 
counties  shall  have  formally  adopted  it. 
The  action  of  these  counties,  however,  is 
regarded  by  the  Secretary  as  premature, 
inasmuch  as  the  law  itself  does  not  become 
effective  until  June  13.  He  does  not  think 
the  supervisors  can  adopt  it  until  after  that 
date.  He  has  accordingly  notified  the  super- 
visors to  check  their  zeal  until  the  date 
specified. 

Under  the  law  it  shall  be  the  duty  of  the 
owner  or  driver  of  every  machine  run  upon 
any   turnpike   upon   passing   a    tollgafte    to 

*  By  Section  14  of  the  Virginia  act  of  1906  it 
is  provided  that  the  act  shall  apply  only  to  coun- 
ties in  the  State  whose  board  of  supervisors  shall, 
by  a  recorded  vote,  adopt  the  act. 
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exhibit  his  certificate  to  the  tollgate  keeper, 
who  shall  enter  the  name  and  address  of 
the  owner  and  the  number  of  the  machine, 
together  with  the  hour  and  the  day  of 
the  passage  through  the  gate  of  the  ma- 
chine, in  a  book  kept  for  such  purposes, 
which  book  shall  be  furnished  all  the  toll- 
gate  keepers  by  the  several  boards  of  super- 
visors. And  it  shall  be  the  duty  of  the 
owner  or  driver  of  any  machine  to  produce 
his  certificate  for  inspection  when  so  re- 
quested by  the  sheriff  or  any  constable  or 
police  officer  or  peace  officer. 


wear  on  the  tires,  which  was  at  first  found 
to  be  severe. 


Milwaukee,  Wis. — At  a  recent  meeting 
of  forty  farmers  residing  in  Green  Lake 
County  it  was  decided  to  support  no  can- 
didates for  elective  offices  who  do  not 
pledge  themselves  to  strict  automobile  leg- 
islation. 

Using  an  Automobile  for  Switciiing 

Railroad  Cars. 

Thomas  B.  Jeffery  &  Co.,  Kenosha, 
Wis.,  inform  us  that  they  frequently  make 
use  of  one  of  their  models  14  or  15  for 
towing  railroad  cars  in  their  shipping  yard. 
Their  final  testing  and  shipping  depart- 
ments are  adjacent,  and  along  the  west 
front  of  these  buildings  extend  the  loading 
tracks  and  switches.  These  tracks  aggre- 
gate over  three-eighths  of  a  mile,  and  the 
loading  platform  is  16x500  feet,  a  total  of 
8,000  square  feet.  The  relative  arrange- 
ment of  tracks  and  platform  is  such  that 
twenty  cars  at  a  time  may  be  placed  for 
unloading  and  thirty  for  loading.  Parallel 
to  these  tracks  is  a  cinder  path  used  for 
testing  purposes,  upon  which  cars  are  con- 
stantly in  operation,  and  as  the  railroad 
company  was  often  rather  dilatory  in  mov- 
ing the  freight  cars  into  position,  the  idea 
suggested  itself  of  using  one  of  the  cars 
under  test  for  the  purpose.  The  car  is  con- 
nected by  a  tow  rope  to  the  rear  axle  of 
the  automobile  in  such  a  manner  that  the 
load  is  equalized  between  the  rear  wheels 
and  the  frame  relieved  of  twisting  and  side 
strains.     This   also   materially   reduces   the 


Itinerary  of  the  Giidden  Tour. 

At  a  meeting  of  the  touring  committee 
of  the  A.  A.  A.,  held  May  31,  it  was  decid- 
ed that  the  Giidden  Tour  would  start  at 
Buffalo  July  12  and  proceed  by  the  follow- 
ing schedule: 

days'  runs. 
Dates.  Miles. 

July  12 — Buffalo  to  Kochester 7sJ4 

July  13 — Rochester   to    Syracuse 97 

July  14 — Syracuse   to   Saratoga 154 

July  IS — Saratoga — 

July  16 — Saratoga  to  Elizabethtown,  N.  Y..   100 
July  17— Elizabethtown,     N.     Y.,     to     Lake 

Champlain   Hotel 35 

July  18 — Lake  Champlain  Hotel  to  Montreal.     85 

July  19 — Montreal    — 

July  20 — Montreal  to  Three  Rivers 94 

July  21— Three  Rivers  to  Quebec 81 

Tuly  22 — Quebec    — 

July  23 — Quebec  to  Jackman,  Me 112^ 

July  24 — Jackman  to   Rangeley  Lakes 80 

July  25 — Rangeley    — 

July  26 — Rangeley  Lakes  to  Bretton  Woods.    115 

Total  mileage 1,029 

The  weight  limit  was  abolished,  and  cars 
with  tonneaus  built  to  carry  four  passen- 
gers of  all  prices  and  weights  may  com- 
pete. 

The  entrance  fee  for  the  tour  was  fixed 
at  $50.  Entrants  may  become  contestants 
by  so  declaring  in  their  entry  blanks  and 
making  the  entire  run  from  Buffalo  to 
Bretton  Woods.  Entrants  for  the  tour  may 
join  the  tour  at  Saratoga  or  any  point  west 
of  Saratoga,  but  those  not  competing  for 
the  Giidden  Trophy  are  subject  only  to  rules 
governing  their  registration  in  and  out  of 
official  garages  and  such  other  general  reg- 
ulations as  may  be  deemed  necessary  by 
the  touring  committee. 

It  was  decided  that  the  system  of  scor- 
ing will  be  on  a  time  basis.  A  certain 
running  schedule,  based  on  the  maximum 
legal  speed  between  town  and  town  (with 
allowances  for  luncheon,  local  speed  and 
traffic  restrictions,  etc.),  will  be  prepared 
by  the  committee  for  each  day's  run.  Each 
driver,  on  checking  out  in  the  morning, 
shall   be   notified    of   the   exact    hour   and 


minute  when  he  must  reach  the  following 
garage  control.  He  will  be  penalized  one 
point  for  each  minute  beyond  this  set  time. 
Should  he  arrive  before  the  hour  and  min- 
ute set,  he  will  be  penalized  two  points  for 
each  minute  in  advance  of  the  time  allowed 
In  addition  repairs  or  adjustments  on  cars 
in  garage  will  be  allowed  only  on  written 
application,  and  the  contestant  will  be  pen- 
alized one  point  per  man  employed  per 
minute.  On  arrival  at  garage  controls  and 
reporting,  the  cars  will  be  locked  up  for 
the  night,  and  visited  by  their  drivers  or 
others  only  under  above  conditions.  At  the 
close  of  the  tour  the  lowest  score  wins. 
Entries  close  July  3  at  noon,  with  A.  B 
Tucker,  superintendent  of  the  tour,  at  No. 
31  West  Forty-second  street.  New  York 
city.  Numbers  will  be  awarded  in  the  order 
of  receipt  of  entries. 


Indianapolis  Hill  Climb. 

The  Indianapolis  A.  C.  held  a  successful 
hill  climbing  contest  on  Glen  Valley  Hill. 
8  miles  south  of  the  city,  May  24.  Edgar 
Apperson,  in  a  40  horse  power  car,  won 
two  of  the  ten  events.  The  summar>*  was 
as  follows: 

FREE-FOR-ALL  CONTEST  FOR  0WNER5. 

1.  Apperson,    40    b.    p.;    Edgar    Apperson, 

driver :jx  :-s 

2.  Buick,  20  b.  p.;  W.  L.  Carr,  drirer....    :4i  25 

3.  National,  35-40  h.  p.;  Wall,  driver 142 

RUNABOUTS,  WIIGHING  UNDER    1,432  POUKDS. 

1.  Franklin,  12  h.  p.;  S.  W.  Elston,  driver.    :35  3-5 

2.  Franklin,  12  h.  p.;  Harry  Stutts,  driver.    : S3  4-5 

3.  Cadillac,   10  h.  p.;  Davidson,  driver....    157  4-5 

RUNABOUTS,    WEIGHING    1,432    TO    2,204     TOVVD&. 

1.  Premier,   x6  h.  p.;   Waltman,  driver....    142 

2.  Buick,  20  h.  p.;  Whittle,  driver :42 

3.  Premier,   24  h.   p.;   Brown,  driver :4j  1-5 

TOURING    CARS,    WEIGHING    1,432    TO    2,204    POUNDS 

1.  Stoddard-Dayton,  30-35  h.  p.;   Frank    L. 

Moorc,    driver 136  2-5 

2.  Buick,  22  h.  p. ;  Whittle,  driver :4b 

TOURING     CARS,     WEIGHING    OVER    2,204     roUNOf. 

1.  Marmon,    30    h.    p.;    Howard    Marmon, 

driver    :40  4-5 

2.  National,  35-40  h.  p.;  Clemens,  driver..    :45  4*5 

3.  Peerless,  28-30  h.  p.;  Stutts,  driver....    1472-5 

STOCK    CARS,    LISTED    $850    AND     UNDSR. 

1.  Leader,  i6  h.  p.;  Ciierry,  driver :so  3-5 

2.  Maxwell,  10  h.  p.;  Willis,  driver 1:003-3 

STOCK    CARS,    LISTED    FROM    $850    TO    $I,SOO. 

1.  Buick,  20  h.  p.;  Whittle,  driver :37  2-5 

2.  Premier,   16  h.  p.;  Wellsman,  driver....    :40  3-5 

3.  Leader,  20  h.  p.;  Cherry,  driver 142 

STOCK    CARS,    COSTING    $I,500  TO    $2.000. 

1.  Franklin,  12  h.  p.;  Elston,  driver :39  i-5 

2.  Lambert,  30  h.  p.;  Lambert,  driver :42  4-5 

3.  Premier,  20  h.  p.;  Hammond,  driver- :43  35 

STOCK   CARS,   LISTED    FROM    $2,000    TO    $3.000. 

1.  Stoddard-Dayton,      25     h.      p.:      Moorc. 

driver    :32  i-5 

2.  Marmon,    30    h.    p.;    Howard    Marmon, 

driver     '.36  3-s 

3.  National,   35  h.  p.;  Clemens,  driver....    138  4-5 

STOCK    CARS,    COSTING    OVER    $3,000. 

1.  Apperson,    40    h.    p.;    Edgar    Apperson, 

driver    133 

2.  Peerless,     28-30     h.     p.;     Harry     Stutts, 

driver    :4S  2-5 


Switching  Freight  Cars  By  Automobile. 


In  England  there  exists  a  chauffeur?' 
school  exclusively  for  time  expired  soldiers. 
under  the  management  of  an  army  officer. 
Major  Hawkins,  and  it  is  claimed  that  the-f 
soldiers,  being  sound  and  disciplined  mcv. 
with  proper  training  make  thoroughly  effi- 
cient drivers. 
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The  Cleveland  A.  C.  Hill  CWmb. 

The  Qeveland  A.  C.  held  a  hill  climbing 
contest  at  Gates  Mill  hill,  near  Cleveland, 
on  Memorial  Day.  Fully  150  cars  were  as- 
sembled at  the  course,  and  some  excellent 
records  were  made.  The  course  is  just  a 
mile  long,  with  an  estimated  grade  of  12  per 
cent  F.  B.  Stearns,  driving  a  Stearns  car, 
carried  off  the  record  of  the  course,  driving 
his  car  over  it  in  im.  23  2-5S. 

After  the  races  Mclnnes  and  Jenner  were 
disqualified  as  professionals,  so  that  the 
prizes  went  to  those  making  the  next  best 
time,  as  told  in  the  summaries  below.  It 
will  be  noted  that  this  makes  Mrs.  J.  C. 
Simons  the  winner  of  the  third  event.  She 
was  one  of  the  first  women  to  drive  in  a 
contest  in  the  West. 

SUMMARIES. 

.\mateur  championship  of  Cuyahoga  County, 
open  to  stock  cars  with  full  equipment,  owners  to 
drive — Mr.  Mclnnes  (post  entry),  Reo,  2:14  4-5; 
Charles  C.  Ferguson,  Pope-Toledo.  2:15;  T.  J. 
WcUel,  Stoddard- Dayton,  2:27;  W.  H.  Jenner, 
Buick,  2:32  4-5;  I.  J.  Bregman,  Royal,  3:06  3-5. 

Open  to  stock  cars,  list  price  over  $850  and  not 
more  than  $1,500 — Mr.  Thomas,  Reo,  2:07;  W.  L. 
Marr,  Buick,  2:19  2-5;  Mr.  Whittle,  Buick,  2:27; 
H.  B.  Odell,  Stoddard-Dayton,  2:38  3-5;  Henry 
Page,  Buick,  2:50  1*5;  Louis  Schmidt,  Jackson, 
2:58  2-5. 

Open  to  stock  cars,  list  price  over  $850  and  not 
over  $1,500,  amateur  owners  to  drive — Mr.  Mc- 
Imies,  Reo,  2:08;  W.  H.  Jenner,  Buick,  2:38  1-5; 
Mrs.  J.  C.  Simons,  Jackson,  2:43  2-5;  H.  B. 
Odell,  Stoddard-Dayton,  2:50  3-5. 

Open  to  stock  cars,  list  price  between  $1,500  and 
$2,000 — Arthur  J.  Scaife,  White,  1:52  1-5;  E.  M. 
Springsteen,  Franklin,  2:56;  Mr.  Taylor,  Franklin, 
3:12  4-5. 

Open  to  stock  cars,  list  price  between  $2,000  and 
$3,000— Walter  C.  White,  White,  1:44;  Louis 
Scamidt,  Jackson,  1:50  2-5;  Frank  Adams,  Stod- 
dard-Dayton, 2:05;  H.  S.  Moore,  Stoddard-Day- 
ton, 2:19  3-5;  E.  M.  Springsteen,  Franklin, 
2:48  3-5. 

Open  to  stock  cars,  list  price  between  $3,000  and 
$5,000 — L.  B.  Stearns,  Stearns,  1:40  1-5;  R.  H. 
Magoon,  Pope-Toledo,  2:04;  L.  Pctrie,  Steams, 
2:17;  Mr.  Owens,  Thomas,  3:19;  George  Soules, 
Pope-Toledo,  2:25  2-5. 

Open  to  stock  cars,  list  price  between  $3,000  and 
$5,000,  amateur  owners  or  regular  chauffeurs  to 
drive — Mr.  Owens,   Thomas,   2:15  3-5. 

Open  to  cars  weighing  from  851  to  1,432  pounds 
— Frank  .\dams,  Stoddard-Dayton,  1:44  2-5;  Mr. 
Thomas,  Reo,  1:59;  H.  B.  Odell,  Stoddard-Dayton, 
2:35  3-5;  Louis  Schmidt,  Jackson,  3:05;  W.  S. 
Schrocder,   Franklin,  3:09. 

Open  to  cars  weighing  from  1,432  to  2,204 
pounds — F.  B.  Steams,  Stearns,  1:24  4-5;  A.  J. 
Scaife,  White,  1:32  25;  Walter  C.  White,  White, 
1:39  2-5;  Frank  Adams,  Stoddard-Dayton,  1:41  1-5; 
Mr.  Holden,  Stearns,  1:55  2-5;  G.  F.  Ruswin, 
Buick,  2:22;  Mr.  Whittle,  Buick,  2:22  2-5;  Harry 
Page,  Buick,  2:29  3-5. 

Open  to  all  makers  ofc  motor  vehicles — F.  B. 
Stearns,  Stearns,  1:23  2-5;  A.  J.  Scaife,  White, 
1:25  1-5;  Walter  C.  White,  1:41;  Frank  Adams, 
Stoddard-Dayton,  1:43  i-SJ  Mr.  Holden,  Stearns, 
»:5S   2-5. 


being  present  out  of  the  membership  of  400. 
The  principal  reason  for  leaving  the  A.  A.  A. 
was  on  account  of  the  annual  dues  in  that 
organization  being  $1  for  each  member, 
without  any  appreciable  benefit  being  re- 
ceived. No  objection  is  to  be  made,  how- 
ever, to  any  member  joining  the  A.  A.  A. 
as  an  individual.  Secretary  Sidney  S.  Gor- 
ham,  of  the  A.  A.  A.,  and  President  Oliver 
A.  Quayle,  of  the  New  York  State  A.  A., 
were  present  to  explain  the  workings  of  the 
two  bodies.  They  were  much  disappointed  at 
the  vote,  but  believe  the  club  will  eventually 
come  back  to  membership  in  both  bodies. 

Dr.  W.  P.  Richardson,  Dean  of  the  Brook- 
lyn Law  School,  who  is  one  of  the  most 
outspoken  in  favor  of  withdrawing  from  the 
A.  A.  A.,  said  that  although  the  final  vote 
was  small,  it  represented  the  majority  sen- 
timent of  the  club. 

"A  wrong  impression  has  gone  abroad," 
he  said  to  a  Horseless  Age  representative, 
"in  that  our  action  has  been  construed  in 
some  circles  as  one  of  hostility  to  the 
A.  A.  A.  That  is  not  so,  and  as  a  club 
we  will  encourage  individual  membership  in 
the  national  body.  We  are  also  strongly  in 
favor  of  a  State  organization.  We  did 
think,  however,  that  the  $400  or  so  that  was 
annually  paid  into  the  A.  A.  A.  treasury 
could  be  expended  to  better  advantage  for 
local  automobile  improvements." 

As  a  start,  $150  was  appropriated  at  the 
meeting  to  erect  signboards,  and  a  commit- 
tee, of  which  Chas.  Jerome  Edwards  is  the 
chairman,  has  decided  to  place  the  first  set 
of  signs  in  the  locality  of  Flatbush,  Flush- 
ing and  neighboring  places.  A  proposition 
was  before  the  club  a  short  time  ago  to  ap- 
propriate $1,000  for  signboard  purposes  all 
over  Long  Island,  and  it  is  probable ,  that 
that  amount  of  money  will  be  spent  event- 
ually. 

A.  R.  Pardington  vigorously  denied  that 
a  new  automobile  club  will  be  organized,  or 
thajt  in  the  event  of  said  organization  being 
formed  he  will  have  anything  to  do  with 
it.  He  considered  the  action  of  the  Long 
Island  A.  C.  inadvisable,  as  it  will  "outlaw" 
them,  as  he  called  it,  and  he  believes  that  in 
time  the  club  will  see  its  mistake  and  ask 
for  reconsideration  of  its  resignation.  Out- 
lawing means  that  the  club  loses  its  voice 
in  A.  A.  A.  affairs,  but  most  of  the  members 
apparently  don't  care  to  participate  in  them. 


Long  Island  A.  C.  Withdraws  From 

By  a  vote  of  19  to  6  the  Long  Island 
A.  C.  last  week  decided  to  withdraw  from 
the  A.  A.  A.  and  the  New  York  State  A.  A. 
This  action  was  taken  at  a  meeting  of  the 
organization  at  the  club  house,  360  Cumber- 
land street.  Brooklyn,  about  forty  members 


Thirty  People  Injured  by  Explosion 
of  Gasoline  Tank. 

An  automobile  accident  at  Cincinnati  on 
Memorial  Day  resulted  in  the  injury  of 
thirty  people  more  or  less  seriously.  Dr. 
J.  S.  Atkins,  his  chauffeur,  Walter  Lavall, 
and  the  Misses  Bertha  and  Eugenia  Nulsen 
were  coming  down  a  steep  grade  on  Vine 
street,  near  Inwood  Park,  in  the  doctor's 
White  steamer,  while  two  trolley  cars  were 
running  in  opposite  directions.  The  chauf- 
feur aimed  to  cross  from  the  right  to  the 
left  side  of  the  street  between  the  two  cars, 
which  were  then  about  100  feet  apart.  He 
misjudged   the   distance,   however,   and   al- 


though the  car  going  uphill  stopped,  the  on- 
coming car  could  not  be  halted,  and  jammed 
the  automobile  into  the  stationary  car.  In 
the  collision  the  gasoline  tank  of  the  auto- 
mobile, containing  25  gallons  of  gasoline, 
exploded,  wrecking  the  vehicle  as  well  as 
the  two  trolley  cars.  The  people  in  the  mo- 
tor car  were  pinioned  under  the  wreckage, 
and  came  near  being  roasted  to  death,  whik 
scorching  flames  swept  through  the  two 
street  cars  crowded  with  holiday  seekers. 
Eighteen  persons  were  taken  to  the  City 
Hospital  with  serious  injuries,  while  at 
least  a  dozen  more  were  injured  less  se- 
verely. Dr.  Atkins  was  injured  the  most 
seriously.  His  face,  body  and  legs  were 
blistered  fearfully,  and  it  is  possible  he  may 
die.  Walter  Lavall,  the  chauffeur,  and  the 
two  young  women  in  the  auto  were  badly 
burned,  but  their  condition  is  not  alarming. 
None  of  the  street  car  occupants  will  die, 
but  both  motormen  will  be  in  the  hospital 
for  several  weeks.  The  heat  was  so  tre- 
mendous that  paint  blistered  on  houses  50 
feet  from  the  scene  of  the  accident.  Water 
thrown  on  the  smoldering  ruins  of  auto 
and  cars  seemed  to  spread  the  flames,  and 
it  was  two  hours  before  they  were  extin- 
guished. 

The  blame  for  the  accident  is  placed  on 
Walter  Lavall,  the  colored  chauffeur.  The 
automobile  had  been  received  by  Dr.  At- 
kins about  a  week  before  the  accident.  La- 
vall, who  had  been  Dr.  Atkins'  coachman, 
became  the  chauffeur  before  he  had  ac- 
quired a  full  knowledge  of  the  automobile. 

As  a  consequence  an  agitation  for  the  ex- 
amination of  chauffeurs  has  been  started. 
It  is  claimed  that  many  o>\mers  have  drivers 
less  than  twenty-one  years  of  age,  who  are 
as  inexperienced  as  was  Lavall.  The  ques- 
tion of  examination  will  be  acted  upon  in  a 
short  time  by  the  city  authorities,  all  of 
'whom  declare  themselves  in  favor  of  such 
a  move.  The  desirability  of  automobile  am- 
bulances was  also  shown  by  the  accident. 
It  took  four  police  patrols  two  hours  to  get 
to  the  scene  of  the  accident,  while  the  au- 
tomobile of  the  Salvage  Corps  returning 
passed  the  patrols  going.  Mayor  Dempsey 
has  come  out  strongly  for  automobile  am- 
bulances, and  it  is  almost  certain  that  the 
police  will  have  them. 


A.  A.  A.  Directors  Meet. 

On  Tuesday  afternoon,  June  6,  the  board 
of  directors  of  the  A.  A.  A.  held  their 
monthly  meeting.  The  resignation  of  the 
Long  Island  A.  C.  was  presented  and  laid 
on  the  table.  A.  R.  Pardington  tendered 
his  resignation,  which  was  not  accepted. 
A.  R.  Godder,  of  the  Worcester  A.  C,  re- 
signed as  director,  and  J.  D.  Coghlin,  presi- 
dent of  the  Worcester  A.  C,  was  elected  as 
director  in  his  place.  Thirty-five  new  mem- 
bers and  the  Washington  A.  A.  were  elect- 
ed. L.  R.  Spear  presided  at  the  meeting. 
Directors  present  were  G.  R.  Post,  D.  H. 
Morris,  A.  R.  Pardington,  W.  T.  White  and 
G.    E.    F'arrington. 
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The  H.  H.  Franklin  Manufacturing  Com- 
pany are  developing  a  il4  ton  delivery 
wagon. 

J.  W.  Butcher,  of  Mt.  Pleasant,  Mich., 
of  the  Mt.  Pleasant  Body  Company,  is 
preparing  to  move  his  plant,  July  i,  to 
Pontiac,  where  he  will  occupy  the  C.  V. 
Taylor  factory. 

It  is  expected  that  the  new  bridge  over 
the  Raritan  River  between  Perth  Amboy 
and  South  Amboy  will  be  open  to  public 
travel  June  15.  This  will  obviate  the  detour 
of  $3  miles  to  New  Brunswick  when  driv- 
ing from  New  York  to  Jersey  coast  re- 
sorts. 

In  a  suit  brought  by  Joseph  Allan  Lan- 
caster, Sheboygan,  Mich.,  against  Charles  L. 
Walker,  president  of  the  Walker  Motor 
Company,  Detroit,  he  alleges  that  the  rep- 
resentations made  by  Walker  as  to  the  value 
of  stock  purchased  by  him  proved  to  be 
fraudulent. 

The  property  of  the  International  Power 
Vehicle  Company,  Stamford,  Conn.,  was 
sold  at  auction  May  28  for  $50,000  to  James 
H.  Cheney,  South  Manchester,  Conn.,  and 
T.  W.  Goodrich  and  J.  W.  Downe,  New 
Haven.  The  Empire  Trust  Company,  of 
New  York,  brought  the  foreclosure  suit. 

The  Buick  Testers'  Association  has  been 
organized  at  the  Buick  automobile  factory. 
Jackson,  Mich.,  with  the  following  officers : 
President,  John  Trumble;  vice  president, 
Glen  Breed;  secretary  and  treasurer.  Leo 
E.  Emmons.  It  is  a  mutual  benefit  society, 
and  they  plan  to  accumulate  a  technical  li- 
brary. 

The  New  Brunswick  A.  A.  has  been  or- 
ganized at  Saint  John,  N.  B..  with  the  fol- 
lowing officers:  President,  Robert  D.  Pat- 
terson ;  vice  president,  Frank  Rankine ;  sec- 
retary and  treasurer,  J.  Royden  Thomson; 
executive  committee,  H.  P.  Chestnut,  G. 
Fred  Fisher,  W.  F.  Allison,  H.  Fielding 
Rankine,  John  Sayre  and  Percy  W.  Thom- 
son. 

The  Nielsen  Motor  Car  Company,  De- 
troit, have  completed  a  truck  of  conven- 
tional design  which  is  being  tried  out  by  a 
local  retail  grain  firm.  They  are  building 
another  truck,  and  have  running  a  run- 
about of  original  design,  with  a  single  cyl- 
inder, double  piston,  air  cooled  engine,  and 
separate  friction  drive  to  each  rear  wheel. 
Mr.  Nielsen,  the  designer  of  these  vehicles, 
was  formerly  with  the  Packard  Motor  Car 
Company. 

The  machinery  and  tools  of  the  Hussey 
Drop  Forge  Manufacturing  Company  have 
been  purchased  by  the  recently  incorporated 
Cambria  Forge  Company,  Johnstown,  Pa., 
which  will  bes:in  operations  September  i, 
and  continue  the  manufacture  of  the  Hus- 
sey automobile  parts.  The  officers  of  the 
now     company     arc:     President,     W.     M. 


Brown;  vice  president,  W.  P.  Smith;  sec- 
retary and  treasurer^  K.  Curt  Campbell; 
general  manager,  P.  L.  Hussey. 

It  is  said  that  a  1907  model  of  a  Stod- 
dard-Dayton  car  was  recently  tested  on  the 
streets  of  Dayton,  Ohio. 

The  Cadillac  Motor  Car  Company,  of 
Detroit,  have  just  remodeled  their  branch 
salesioom  on  Jefferson  avenue. 

J.  C  Wilson  &  Co.,  makers  of  automo- 
bile bodies,  have  moved  into  their  large 
plant  in  Detroit,  thereby  tripling  their  space. 

It  is  reported  that  Charles  M.  Schwab 
has  determined  to  build  a  $1,000,000  plant 
for  the  manufacture  of  automobiles  at  Beth- 
lehem, Pa. 

We  have  received  a  copy  of  Bulletin  No. 
3  of  the  University  of  Illinois  Experiment 
Station,  containing  a  description  of .  this 
station  by  L.  P.  Breckenridge,  its  director. 

The  Manhattan  Autocar  Company,  New 
York,  have  equipped  their  five  sightseeing 
buses  with  Hartford  shock  absorbers.  For- 
merly these  devices  have  been  used  exclu- 
sively on  pleasure  cars. 

The  Parish  &  Bingham  Company,  Cleve- 
land, Ohio,  are  building  a  two  story  exten- 
sion to  their  factory,  218.X50  feet  in  size. 
They  are  also  erecting  a  fireproof  die  house 
and  a  fireproof  oil  storage  house. 

Arrangements  are  pending  for  the  sale 
of  the  Duquesne  Construction  Company, 
Jamestown,  N.  Y.,  to  parties  from  Erie, 
Pa.,  who  will  incorporate  under  Pennsyl- 
vania laws,  and  move  the  plant  to  Erie. 

The  manager  of  the  Societa  Automobili 
Fiat-Ansaldi.  Turin,  Italy,  informs  us  that 
at  the  special  meeting  of  the  stockholders 
of  that  company  on  April  26  it  was  decided 
to  change  the  name  to  Societa  Automobili 
Brevetti-Fiat,   Turin. 

The  Northern  Motor  Car  Company  in- 
form us  that  in  a  recent  test  to  demonstrate 
the  holding  power  of  their  pneumatic 
clutch  they  hauled  seven  cars  at  an  aver- 
age speed  of  10  miles  per  hour,  with  an  air 
pressure  in  the  clutch  of  18  pounds  gauge, 
instead  of  the  60  pounds  normally  used, 
without  any  slipping  of  the  clutch.  In  a 
further  test,  it  is  stated,  the  clutch  held 
sufficiently  to  drive  the  car  when  a  person 
blew  into  the  clutch  through  a  tube. 

The  Safety  Tank  Company,  Central 
Building,  25  West  Forty-second  street.  New 
York,  gave  a  practical  demonstration  of  the 
Snell  hydraulic  gasoline  tank,  June  5.  at 
the  Commercial  Auto  and  Storage  Com- 
pany, 602  West  Forty-fourth  street.  New 
York.  Their  system  was  approved  by  Dan- 
iel F.  Kenny,  representing  the  sanitary  bu- 
reau of  the  New  York  city  Board  of  health, 
also  by  Edward  F.  Horn,  of  the  Bureau  of 
Combustibles  of  the  Fire  Department. 


the  new  branch  of  the  Ford  Motor  Company  at 
Detroit,  which  is  in  course  of  erection  on  Jeffer- 
son avenue,  to  succeed  H.  Y.  McMulIcn,  wbo  is 
now  with  the  Maxwell-Briscoe-McLeod  Company, 
Detroit. 


Trade  Personals. 

Henry  R.  Simpson  has  succee<Icd  W.  B.  Fewell 
as  Buffalo,  N.  Y.,  manaRer  for  the  Goodrich  Tire 
and  Rubber  Company.  Mr.  Fewell  has  accepted 
a  position  as  traveling  representative  for  the  C. 
H.  Blonistrom  Motor  Car  Company,  of  Detroit, 
Mich. 

Walter  Bo-hm.  formerly  of  the  Standard  Auto 
Com[)any,   Detroit,   has  been  appointed  manager   of 


Oarage  Notes. 

The  Darracq  Motor  Car  Company  have  leased 
the  entire  building  at   1989  Broadway,  New   York. 

The  Triple  State  Electric  Company,  Charleston, 
W.  Va.,  have  erected  a  igarage  on  McFarland 
street. 

Plans  nave  been  posted  for  the  new  gara^  of 
the  Locomobile  Company  of  America  at  249*25 1 
North  Broad  street,  Philadelphia.  It  will  be  36.4* 
120  feet  in  size. 

The  White  Sewing  Machine  Company  have  pur- 
chased the  property  at  629-33  North  Broad  street, 
Philadelphia,  for  $75,000  for  the  erection  of  a  gar- 
age with  a  capacity  of  seventy-Hve  cars. 

The  Ramis  Automobile  Company,  Ja^csonville. 
Fla.,  will  move  June  15  into  their  new  garage  00 
West  Adams  street.  The  building  was  constructed 
for  Mr.  Ramis  for  the  automobile  and  bicycle 
business. 

F.  R.  Oarke,  manager  of  the  Clarke  Automo- 
bile and  Launch  Company,  Jackson\nlle.  Fla.,  has 
sold  his  interests  to  Henry  Mohl.  The  company 
will  be  run  under  the  same  name,  and  under  the 
management  of  Mr.  Mohl.  Plans  for  the  futnre 
are  to  construct  a  large  fireproof  garage  to  ac- 
commodate over  100  machines,  and  to  conduct  the 
automobile  business  along  more  modem   lines. 


New  Incorporations. 

The  Rainier  Motor  Company,  of  Seattle,  Wash. 
— Capital  stock,  $12,000.  Incorporators,  M.  P. 
Benton,  W.  G.  Norris  and  Edward  W.  Herald. 

The  Waukesha  Motor  Company,  Waukesha,  Vt'n. 
— Capital  stock,  $25,000.  Incorporators,  H.  L. 
Horning,   Frederick  Ahrens  and   A.  L.   Homing. 

Triplex  Gas  Engine  Company,  Jersey  City,  N.  J. 
— Capital  ?tock,  $100,000.  Incorporators,  H.  O. 
Couphlpr.  Tohn  R.  Turner  a'^d  Edward  B.  Merrill. 

Vand  r-"'t  Automobile  Company.  Jersey  Cit>'. 
N.  J. — Capital,  $200,000.  lncorj»orators,  Henry  O. 
Morris,  Pedro  G.  Salon  and  F.  Rodgers  Donohue. 

Automobile  Livery  and  Express  Company,  Ta- 
coma.  Wash. — Capital  stock,  $25,000.  Incorpo- 
rators. W.  L.  Loomis,  Fred  G.  Bordon,  Jess  F. 
Russell  and  Virgil  Elmer. 

Brod-Barbier  Auto  Ignition  Company,  New  York 
City. — Capital  stock,  $10,000,  to  manufacture  auto- 
mobile supplies  and  appliances.  Incorporators,  W. 
F.  Wund,  T.  Broderic  and  A.  Barbier,  all  of  New 
York  city. 

The  General  Vehicle  Company,  Kerhonkson, 
Ulster  County,  N.  Y. — Capital  stock,  $1,750,000, 
to  manufacture  and  deal  in  all  kinds  of  motor 
vehicles.  Directors,  Phillip  S.  Hill,  Charles  H. 
Clark  and  Edward  T.  Magoffin,  of  New  York  city. 

.\utomobile  Outing  and  Transportation  Company, 
Baltimore,  Md. — Capital  stock,  $50,000,  to  conduct 
automobile  transportation  business.  Incorporators* 
Chas.  H.  Harig,  Reginald  S.  Opie.  Lindsay  C. 
Spencer,  Jack  Q.  L.  Smith,  Jr.,  and  Addison  E. 
Mul  liken. 


Trade  Literature  Received. 

The  Look  Electric  Company,  Chicago,  111. — Cir- 
cular of  Look  sparking  batteries. 

Olds  Motor  Works,  Lansing.  Mich. — "A  Busy 
Man's  Text  Book  on  Automobiles,*'  by  F.  L. 
Faurote. 

The  No-Ko-Rode  Company,  225  Dearborn  Street, 
Chicago,  111. — Booklet.  "How  to  Run  Your  Motor 
Car  at   Less  Expense." 

E.  C.  Walker  Company,  1905  Logan  Street, 
Louisville,  Ky. — Catalogue,  "Everything  for  the 
.\utomobile  and  Motor  Boat." 

Hancock  Manufacturing  Company,  144  Elast  £ne 
Street,  Chicago,  111.— Booklet.  "The  Hancock 
N'alvelcss  Force  Feed  Lubricators." 


New  Agencies. 

Charleston,  W.  Va.— The  Triple  State  Electrk 
Conijiany,   Pope-Waverley  cars. 

l'hi!adel[>hia.  Pa. — W.-  N.  Knox,  president  of 
Knt»x  Commercial  .\uto  Company,  Wayne  cars. 
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THERE'S  NO  MYSTERY 


about  the  Gaithcr-Owcn  Carburetor — no 
complicated  system  of  sliding  sleeves,  shut- 
ters or  poppet  valves  for  the  admission  of 
auxiliary  air. 

Around  the  gasoline  jet  nozzle  is  mounted 
a  closely-wound  spring  in  the  form  of  a 
cone.  With  the  increased  engine  suction 
due  to  high  speeds,  this  spring  expands,  and 
admits  between  its  convolutions  just  enough 
additional  air  and  no  more.  No  rotating  or 
sliding  parts  to  get  gummed  up  or  stuck  by 
oil  or  dust — just  a  simple  little  device  which 
keeps  the  mixture  constant  without  a  bit  of 
attention  on  your  part. 

We  guarantee  an  increase  of  power  or  money  back. 
If  this  interests  you — and  we  know  it  does — write  for  the  catalog, 
postal  brings  it 


lUi  |^,(>t 


The  GaithernOwen  Go^ 


40  West  60th  Street 


New  York 


A  Plain,  Ordinary  Mallet 

Nothing  very  complicated  about  a  mallet,   is  there  ?     Yet  it's  all  the  machinery  necessarj^ 

for  applying   or  removing 

l^iamotid 

Mire  flibesb  JSase  TLivca 

Best  for  Motor  Trucks  and  Commercial  Cars. 

Can  be  quickly  and  easily  applied  and  removed  by 
you  wherever  you  may  be. 

That's  a  big  point  in  favor  of  the  Wire  Mesh  Base  Tire. 

HERE    ARE    SOME    OTHERS: 
Simplicity — Base  and  attaching  device  are  one  and  the  same. 

Economy — Phenomenal  wear  at  low  cost  per  ton-mile. 

Scientific  Balance — Base  and  tread  proportioned  rightly  for  their  work. 

Enormous  Traction — The  greatest  ground-grip  per  tire. 

Quality— DIAMOND. 

Twin  and  triple  types  employed  for  tires  above  5  inch  size.  Our  special  Catalogue  will  interest  you. 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio 


Vestal  Friction  Band 
Shock  Absorber 

allows  a  Hmtied  movement  betwceo  the  sprin^fs 
and  body  of  the  car  before  the  frictiooal 
resisitance  is  thrown  inro  action,  thereby 
perm i til Dg  the  sptiaga  to  retain  their  flejtiUle 
riding  qualities.  The  liberal  amount  of  friction  j 
surface  (I0}i  Inches)  entirely  overcomes  the  , 
necesBitj^  of  frequent  afJjuslment.  All  parts 
proving  defective  or  w^^^taring  otit  within  one 
year  will  be  replaced  free  of  charge  at  our  factory. 

T>i?F#^i^  J  t^^^  cars  under  1.500  Ihs,^  $40 
j-iciVJi.  ^  p^^  ^^^^  ^j,^^  1,500  lbs.,  $50 

Full  descriptive  literature  mailed  on  request. 
United  States  Patents  allowed.     Foreign  Patents  pending. 

Vestal  Shock  Absorber  Go. 


1517  Saum  Street,  Cast  End, 


PITTSBURGH,  PA. 
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^^Speedistimeter 


tells  speed,  distance  and  time  of  day 


Just  the  infof- 
mation  you 
want,  and  you 
don't  need  to 
move  to  find  it 
out 

Fastens  to 
dashboard  and 
connects  with 
wheel  by  flexible^  ^ 
shaft  which 
passes  through 
floor  of  can 

Keat,  durabU', 
waterproof  and 
g^uaranteed  acxii* 
rate> 


Write    for    Booklet    C — the    liaiidsomest    and 

instrument   catalogue  over  published. 
Proposition  to  Agcnte. 

Wmiam  S.  Jones  "^  '^fflJeT^u'*"*' 


June  xj,   1906. 
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Speed     Indicating    and    Recording 
Devices.— III. 

By  E.  S.  Foljambe, 
the  chicago  speed  recorder. 
The  accompanying  photograph  shows 
the  general  appearance  of  the  speed  re- 
corder recently  placed  on  the  market  by 
the  Chicago  Pneumatic  Tool  Company. 
The  instrument  is  an  adaptation  to  auto- 
mobiles of  the  company's  velocimeter,  which 
has  been  in  use  on  locomotives  for  many 
years. 

This    device    comes    under   the   class    of 
slip-back  liquid  tachometers,  the  liquid  em- 
ployed being  oil.     It  consists  essentially  of 
a  gear  pump  at  the  bottom  of  an  oil  well, 
which  forces  oil  through  a  connecting  pas- 
sage into   the  lower  portion  of  a  cylinder 
containing    a    movable    piston.      The    gear 
pump   is   driven  by  either  friction,  belt  or 
the    usual    flexible    shaft    from    the    front 
wheels,  and  runs  at  a  speed  in  proportion  to 
the  speed  of  the  vehicle.    The  pressure  of 
the  oil  raises  the  piston  against  the  action 
of    two    coiled    springs,    one    of    which    is 
shown.     These  springs  are  hooked  to  the 
end  of  a  yoke  which  passes  through  a  slot 
in  the  piston  rod.     The  cylinder  is  bored 
slightly    tapering,   so  that   the  piston   is   a 
snug   fit   when   in   its   lowest  position,   but 
leaves  a  gradually  increasing  annular  space 
between  it  and  the  walls  as  it  rises,  which 
allows  the  oil  to  leak  so  that  the  pressure 
is  maintained  nearly  uniform  for  all  posi- 
tions of  the  piston.     The  oil  which  leaks 
by   returns    through   a   port   to   the   pump 
well.     The  motion  of  the  piston  is  utilized 
to  operate  a  marking  point  which  records 
on  a  ribbon  of  paper,  and  also  to  pull  a 
fine   silk   cord   which   passes   over   suitable 
sheaves    through   tubing   to   the   indicating 
dial,  which  can  be  placed  in  any  convenient 
position  on  the  dash  or  in  the  limousine, 
while    the    indicator    mechanism    can    be 
placed  on  the  running  board  or  wherever 
it  is  found  most  convenient. 

The  flexible  cord  is  attached  to  a  hook 
on  a  small  guide  at  the  end  of  the  piston 
rod.  This  guide  moves  between  two  ver- 
tical supports,  being  provided  with  two 
small  grooved  wheels  resting  against  the 
supports.  The  cord  passes  under  the  small 
pulley  just  below  the  hook,  through  a  tube 
in  the  side  of  the  case  and  over  a  sheave 
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Fic.  I.— Chicago  Pneumatic  Tool  Company's  Speed  Recorder. 


Fig.   2. — Recordi.ng   Mecha.ms.m. 


encased  as  shown.  From  here  it  passes 
through  suitable  tubes  and  sheaves  to  the 
dial. 

The  recording  mechanism  consists  of  a 
small  soft  brass  wire,  which  is  carried  in 
a  holder  moved  by  the  guide  at  the  end  of 
the  piston.  Its  point  is  spring  pressed 
against  a  paper  ribbon,  which  is  unwound 
from  one  spool,  passes  over  a  vertical  metal 
cylinder  and  is  wound  on  another  spool. 
The  ribbon  is  made  of  paper  similar  to 
that  used  for  engine  indicator  cards,  and  is 
ruled  with  horizontal  lines,  the  spaces  be- 
tween the  lines  each  representing  5  miles 
per  hour,  so  that  as  the  piston  rises  the 
stylus  marks  a  curved  line  on  the  ribbon, 
making  a  permanent  record  of  the  speed 
of  the  vehicle.  The  central  drum  is  posi- 
tively driven  at  a  rate  of  one-half  inch  per 
mile  by  a  worm  and  worm  wheel  at  the  bot- 
tom, and  the  gear  shown  at  the  top  meshes 
with  its  upper  edge,  which  is  cut  like  a 
crown  gear  and  drives  the  odometer.  The 
paper  ribbon  is  held  firmly  against  the 
central  drum  by  a  small  friction  roller, 
which  is  pressed  against  it  so  that  the  paper 
conforms  to  the  motion  of  this  drum,  which 
is  uniform.  The  spools  from  which  and  on 
to  which  the  paper  is  wound  are  also  driven, 
but  not  positively,  so  that  they  can  slip  to 
accommodate  themselves  to  the  speed  of 
the  paper. 

The  accompanying  drawing.  Fig.  2,  shows 
the  pencil  holder  in  section.  A  small  spring 
O  forces  the  wire  against  the  drum,  and 
the  disc  S,  only  one  edge  of  which  bears 
against  the  drum,  rotates  as  the  paper  passes 
beneath  it,  so  that  the  wire  is  also  rotated, 
and  consequently  the  point  wears  evenly 
and  makes  a  uniform  line.  T  is  the  guide 
carried  by  the  piston,  and  the  support  for 
the  marking  wire   is   hinged   to  this  guide 


at  V,  so  that  it  can  be  swung  out  of  con- 
tact with  the  drum.  The  spools  on  which 
the  paper  is  wound  are  of  wood,  and  the 
end  of  the  paper  is  slipped  into  a  slot  on 
the  receiving  spool.  The  spindles  on  which 
these  spools  are  placed  are  slotted,  and 
contained  in  the  slot  is  a  piece  of  spring 
wire  which  bulges  outward,  so  that  when 
the  spool  is  forced  over  it  is  a  tight  fit,  yet 
it  will  slip  before  the  paper  will  tear.  An 
odometer  of  well  known  type  is  located  at 
the  top  of  the  central  drum,  and  the  cover 
is  provided  with  a  small  window  so  that  its 
indications  can  be  observed. 

The  dial  mechanism,  which,  as  before 
stated,  can  be  placed  in  a  different  position 
from  the  main  part  of  the  instrument,  is  il- 
lustrated in  the  accompanying  drawing, 
Fig.  3.  The  silk  cord  which  operates 
it  enters  at  A  and  passes  over  a  small  pul- 
ley and  around  the  sheave  B,  which  it  moves 
and  to  which  it  is  fastened  at  C.  Another 
silk  cord  D  is  fastened  to  the  sheave  B  by 
being  knotted  on  the  under  side  and  passing 
up  through  a  hole.     It  then  passes  around 
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Fig.  3. — Dial  Mechanism. 
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Fig.  4.— Acme  Autometer. 

a  tapered  spindle  E,  at  the  end  of  which  is 
fastened  the  indicating  needle.  The  end  of 
this  cord,  after  passing  around  another 
small  pulley,  is  fastened  to  the  spring,  as 
shown,  so  that  the  pull  of  the  cord  which 
enters  at  A  is  resisted  by  this  spring.  The 
small  spindle  E  around  which  the  second 
cord  is  wound  is  made  tapering,  so  that 
the  pull  of  the  spring  will  be  as  nearly  con- 
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The  mechanism  is  driven  in  the  usual 
manner  by  a  flexible  shaft,  which  con- 
nects at  the  bottom. 

Referring  to  the  sectional  view  of  the 
mechanism,  the  difference  between  this 
and  other  ring  governor  type  instru- 
ments, already  described,  resides  princi- 
pally in  the  method  of  transmitting  the 
motion  from  the  governor  ring  to  the 
indicating,  needle.  The  usual  shaft  A  ex- 
tends through  the  instrument,  and  has 
mounted  upon  it  a  governor  ring  B  in 
such  a  manner  that  the  spindle  of  the 
ring  is  constrained  to  turn  with  the  shaft, 
but  can  also  move  lengthwise  thereof, 
carrying  with  it  a  sleeve  C,  whose  mo- 
tion is  resisted  by  the  coiled  spring  D. 
At  the  extreme  end  of  the  shaft  is  mount- 
ed a  cone  E,  which  is  splined  so  that  it 
revolves  with  the  shaft,  but  is  also  free 
to  move  longitudinally.  This  cone  and 
the  governor  ring  are  connected  by  a 
link,  as  shown,  so  that  the  motion  of  the 
ring  is  communicated  to  the  cone.  Bear- 
ing against  the  side  of  the  cone  is  an  arm 
with  a  roller  upon  it;  this  arm  is  rigidly 
fastened  to  a  gear  segment  F,  below  which 
is  a  spring  which  keeps  the  arm  in  con- 
tact with  the  cone.  The  gear  segment 
meshes  with  a  short  train  of  gears  which 
operate  the  indicating  needle  on  the  face. 
At  the  left  end  of  the  shaft  is  shown  the 
worm  which  drives  the  small  worm  wheel  G, 
eccentrically  mounted  upon  the  shaft  of 
which  is  the  pawl  H,  driving  the  ratchet 
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Fig.  5. — Section  of  Acme  Autometer. 


slant  as  possible,  the  diameter  on  which 
the  cord  is  wound  decreasing  as  the  ten- 
sion of  the  spring  increases. 

THE    ACME    AUTO     METER. 

A  new  spcedmeter  has  just  been  placed 
on  the  market  by  the  Acme  Auto  Meter 
Company,  442  Water  street,  New  York. 
This  instrument,  the  data  of  which  was 
received  too  late  to  be  placed  in  its 
proper  position  in  this  series,  operates 
on  the  ring  governor  principle.  The  case 
is  made  of  brass,  and  is  about  4^  inches 
in  diameter.  From  the  face  of  the  in- 
strument can  be  read  off  the  time,  the 
speed    and    the    trip    and    total    mileage. 


wheel  which  operates  the  train  of  gears 
for  the  odometer.  This  pawl,  being  eccen- 
trically mounted,  will  operate  its  ratchet 
wheel  for  either  direction  of  motion  of  its 
shaft,  so  that  the  record  on  the  odometer 
is  accumulative,  no  matter  in  which  direc- 
tion the  instrument  is  run.  The  figures 
of  the  odometer  mechanism  are  on  drums 
instead  of  discs,  and  a  thumb  button,  shown 
at  the  right  on  the  outside  of  the  instru- 
ment, is  so  arranged  that  by  pressing  it 
inward  it  disengages  the  driving  mechanism 
of  tlie  odometer,  and  by  giving  it  a  single 
rotation  it  turns  each  of  the  drums  to  the 
zero    position. 

The   clock   has   an   eight   day  movement, 
and  although  it  is  housed  in  the  same  case 
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Fig.  6. — Warner  Autometer  Driving  Glml 

it  is  distinct  from  the  other  parts  of  the 
instrument. 

THE  WARNER  AUTOMETER. 

In  the  autometer  built  by  the  Warner 
Instrument  Company,  of  Beloit,  Wis.,  the 
trip  and  total  odometers  are  placed  on  one 
side  and  provided  with  the  usual  reset  by 
thumb  button.  The  instrument  is  driven 
by  a  special  flexible  shaft  made  of  indi- 
vidual links,  as  shown  in  the  accompanying 
drawing  of  the  bevel  gear  drive.  The  small 
pinion  meshes  with  the  large  pinion  on  the 
front  wheel  and  drives  the  shaft  through 
bevel  gears,  so  that  the  shaft  is  in  a  ver- 
tical position  as  shown.  The  advantage 
of  this  arrangement  over  that  of  having 
the  shaft  connected  directly  to  the  small 
pinion  without  the  bevel  gears  is  that  the 
shaft  is  not  bent  when  the  road  wheel  is 
turned  sharply  to  the  right  or  left  The 
shaft  is  also  curved  less  and  swings  free 
of  the  car.  These  small  gear  shafts  are 
encased  in  a  light  aluminum  housing  and 
are  clamped  to  a  universal  bracket 

The  principle  of  operation  of  the  autom- 
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Fig.  7.— Warner  Altometer, 
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eter  is  that  of  magnetic  drag.  The  instru- 
ment is  driven  by  the  usual  flexible  shaft 
from  the  front  wheel,  and  the  odometer 
IS  operated  by  the  worm  wheel  N  and 
worm  M  on  the  central  shaft.  This  shaft 
runs  on  ball  bearings  and  carries  rigidly 
connected  to  it  at  the  top  the  annular  per- 
manent magnet  C,  above  which  is  a  ring  of 


Fig.  8. — Bullard  Speed  Recorder  with 
Record  Card. 

soft  iron  D,  mounted  on  a  small  shaft,  the 
ends  of  which  are  hardened  and  run  in 
jeweled  bearings  J.  Between  the  magnet 
and  ring  is  a  dish-shaped  shield  £,  which 
supports  the  lower  jeweled  bearing  and 
prevents  air  currents  caused  by  the  revolv- 
ing magnet  from  affecting  the  ring  above. 
Fastened  to  the  soft  iron  ring  is  a  cup- 
shaped  aluminum  piece  G,  around  the  out- 
side of  which  are  engraved  the  figures 
which  indicate  the  speed  in  miles  per  hour. 
Through  an  opening  in  the  outside  casing, 
covered  by  the  glass  K,  the  figures  indicat- 
ing the  speed  can  be  seen. 

The  annular  magnet  is  in  rjeality  a  bar 
magnet  bent  into  a  ring  so  that  the  poles 
are  almost  touching. 

When  the  magnet  is  rotated  the  lines  of 
force  passing  from  its  north  pole  through 


Fig.  9.— Detail  of  Buixard  Recorder. 


the  aluminum  disc  to  the  soft  iron  ring  and 
back  to  the  south  pole  of  the  magnet  are 
deflected,  and  an  inductive  effect  is  pro- 
duced which  tends  to  rotate  the  disc  and 
ring.  This  rotation  is  opposed  by  a  hair- 
spring H,  which  returns  the  disc  to  zero 
when  the  magnet  is  stationary.  As  the 
turning  effect  is  in  proportion  to  the  speed 
of  the  magnet,  the  spaces  between  the  fig- 
ures on  the  dial  can  be  equal  from  the  low- 
est to  the  highest  reading.  Furthermore, 
the  figures  can  be  of  good  size,  as  the  dial 
has  a  length  equal  to  the  circumference  of 
the  instrument.  If  for  any  reason  the  in- 
strument should  need  readjusting,  it  can 
be  done  by  simply  screwing  the  ball  bear- 
ing and  the  magnet  C  nearer  to  or  farther 
from  the  ring  D,  in  which  case  the  effect  is 
either  increased  or  decreased.  This  is  very 
seldom  necessary,  and  is  then  done  by  the 
makers.  It  is  claimed  that  the  instrument 
is  extremely  accurate  and  so  sensitive  that 
it  will  show  on  the  dial  a  change  in  speed 
of  one-fifth  of  i  per  cent 

THE   BULLARD  SPEED  RECORDER. 

Another  class  of  speedometers,  referred 
to  as  timers,  comprises  instruments  which 
have  stop  watches  attached  that  are  started 
and  allowed  to  run  while  the  machine  cov- 
ers a  known  distance,  the  hand  indicating 
by  its  position  not  the  time  elapsed  but  the 
rate  of  speed  corresponding  to  that  time. 
Then  there  are  speed  recorders  in  which  a 
regular  clock  mechanism  is  attached,  which 
moves  a  disc  or  dial  on  which  the  actual 
distance  is  recorded  as  it  is  traveled.  An 
example  of  this  type  of  instrument  is  the 
J.  H.  Bullard  speed  recorder,  a  cut  of  which 
with  the  cover  removed  is  shown.  It  con- 
sists of  a  combined  clock,  odometer  and 
speed  recorder.  The  recording  mechanism 
makes  a  record  on  a  detachable  card  of  the 
time  and  rate  of  speed  per  minute  of  every 
quarter  mile  traveled.  Also  a  trip  and  mile- 
age record  for  the  season.  This  recorder 
depends  for  its  action  upon  a  positive  drive 
by  means  of  a  train  of  gears,  and  is  claimed 
by  its  makers  to  be  mathematically  correct. 
Fig.  8  gives  an  idea  of  the  face  of  the  in- 
strument. At  the  top  is  an  odometer  of  the 
usual  form,  and  just  below  it  in  a  small 
circular  opening  can  always  be  seen  a  fig- 
ure representing  the  hour  of  the  day.  The 
figure  directly  below  the  hour  on  the  central 
dial  indicates  the  minutes  past  the  hour. 
Each  space  between  the  radial  lines  on  the 
movable  card  represents  a  minute,  the 
spaces  between  the  circular  lines  represent 
the  hours,  and  as  twelve  of  them  are  ex- 
posed, each  card  is  good  for  a  twelve  hour 
record,  when  a  new  card  can  be  substituted. 
Each  hourly  record  is  made  in  one  of  the 
annular  spaces  by  a  small  needle  which 
punctures  the  card  for  every  quarter  of  a 
mile  traveled,  and  gives  a  stronger  perfora- 
tion every  fourth  time,  indicating  a  mile, 
so  that  a  perforation  in  every  other  space 
formed  by  the  radial  lines  represents  a 
speed  of  71^2  miles  per  hour;  one  in  each 
space,  15  miles  an  hour;  two  perforations 
in  a  space,  30  miles  per  hour;   three  in  a 


Fig.  10. — Mechanism  of  Bullard  Instru- 
ment. 

space,  45  miles  per  hour,  etc.  This  record 
is  read  counter-clockwise.  The  perforating 
device  is  actuated  by  the  motion  of  the  car, 
and  the  record  discs  are  rotated  by  a  clock 
mechanism,  so  that  when  the  car  is  not  run- 
ning the  card  will  show  no  perforations  for 
that  time.  This,  it  is  pointed  out,  is  a  valu- 
able check  on  the  performance  of  rented  or 
commercial  vehicles. 

The  record  discs  are  fastened  to  the  min- 
ute arbor  of  a  regular  clock  movement,  and 
the  usual  sleeve  of  this  movement,  which 
rotates  once  in  twelve  hours,  is  used  to  op- 
erate a  cam,  as  described  later.  The  plate 
against  which  the  record  card  is  clamped  by 
a  thumb  nut  carries  a  pin  which  enters  a 
hole  in  the  card  and  makes  it  possible  to 


Fig.    II.— Mechanism    of    Blllard    Indi- 
cator. 

place  it  always  in  the  correct  position  with 
reference  to  the  numerals.  The  figure  in 
the  small  circle  indicating  the  hour  is  in- 
stantly changed  at  the  end  of  each  sixty 
minutes.  This  is  accomplished  as  follows: 
The  dial  with  the  hour  figures  is  secured  to 
the  top  of  a  vertical  shaft  A  (Fig.  9), 
which  carries  at  its  lower  end  a  pinion  in 
mesh  with  the  rack  B  on  the  arm  pivoted 


at  C.  The  end  of  this  rack  bears  against 
the  periphery  of  a  cam  D,  which  has  twelve 
steps  and  is  rotated  by  the  clock  sleeve 
which  ordinarily  moves  the  hour  hand,  as 
above  mentioned,  so  that  at  the  end  of 
each  hour  the  rack  B  moves  suddenly  as  its 
end  drops  off  one  of  the  steps  of  the  cam 
under  the  action  of  a  spring,  and  this  gives 
a  quick  rotation  to  the  shaft  A  and  brings 


Fig.  12 


R.  Company's  Record  Card. 


the  next  hour  number  under  the  circular 
opening  in  the  dial  face.  By  means  of  an 
arm  and  a  push  button  the  end  of  the  rack 
B  can  be  replaced  on  the  step  cam  for  an- 
other twelve  hour  record.  If  not  reset  its 
end  rests  in  a  groove  E,  and  the  rotation  of 
the  cam  does  not  affect  it. 

Fig.  10  shows  the  mechanism  back  of  the 
clock,  which  operates  the  odometer  and  the 
punch.  The  usual  flexible  shaft  from  the 
wheel  is  attached  at  A  and  rotates,  by  means 
of  a  small  worm  and  worm  wheel,  the  train 
of  gears  and  the  quadruple  cam  B,  which  in 
turn  moves  the  pivoted  lever  C  and  hammer 
D.  As  the  lever  snaps  off  of  each  of  the 
cam  projections  the  coiled  spring  shown 
causes  the  hammer  to  hit  one  side  of  the 
pivoted  piece  G,  the  other  side  of  which 
drives  the  punch  into  the  record  disc.  The 
punch    is.    however,    instantly    returned    so 
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that  the  slow  rotation  of  the  disc  does  not 
catch  it.  The  outer  end  of  lever  C,  each 
time  the  other  end  passes  over  the  long 
projection  of  the  cam,  pushes  the  curved  arm 
to  operate  a  plunger  in  tihe  bronze  guide  H 
and  registers  i  mile  on  the  odometer,  at  the 
same  instant  that  a  deeper  perforation  is 
made  on  the  card,  and  while  recording  the 
total  mileage  it  also  records  the  mileage 
for  the  trip.  This  also 
operates  as  a  check,  for  if 
the  card  should  be  inten- 
tionally removed  and  the 
car  run  without  it,  the 
reading  of  the  odometer 
for  the  trip  would  not 
agree  with  the  trip  record 
on  the  card,  which  would 
show  that  it  had  been 
tampered  with. 

The  instrument  is  en- 
cased in  brass,  and  is 
about  4^  inches  in  di- 
ameter. The  claims  made 
for  it  are  that  it  is  per- 
fectly accurate  at  all 
speeds,  gives  a  continuous 
and  permanent  record  of 
the  speed  of  the  car,  and 
also  the  length  of  stops, 
as  well  as  the  exact  time 
at  which  each  stop  was 
made,  thus  doing  away 
with  all  guesswork. 

THE  v.    S.    R.    company's   RECORDER. 

Another  recording  instrument  is  that  of 
the  Vehicle  Speed  Register  Company,  with 
New  York  offices  at  1269  Broadway.  They 
are  operating  a  novel  system  of  checking 
the  movements  of  delivery  trucks,  which 
has  been  successfully  used  in  connection 
with  horse  drawn  vehicles,  and  arrange- 
ments for  its  application  to  commercial 
motor  vehicles  are  now  being  made. 

The  recording  instrument  consists  of  a 
twenty-four  hour  clock,  a  rotating  dial  and 
a  punch  mechanism  operated  by  the  rota- 
tion of  the  wheels  of  the  vehicle,  which 
perforates  a  record  card  indicating  the 
speeds  and  distances  traveled.  On  the  hub 
of  the  wheel  is  fitted  a  cam-shaped  projec- 
tion, which  at  each  revolution  forces  in- 
ward a  plunger  with  a  steel  roller  at  its 
end.       This     plunger    operates    a     spider 
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pivoted  at  the  middle  of  the  instrument 
and  carrying  a  pawl  at  each  end,  which  en- 
gage the  teeth  of  a  large  ratchet  ring  with 
a  projection  at  one  point  of  its  circumfer- 
ence. The  pawls  are  so  adjusted  that  the 
ring  makes  one  revolution  for  each  one- 
eighth  mile  traveled,  and  at  each  revolu- 
tiori  this  projection  comes  under  and  raises 
a  little  plunger,  the  upper  end  of  which 
carries  a  needle  which  perforates  the  re- 
volving record  card.  At  the  end  of  each 
hour  the  clock  mechanism,  by  means  of  the 
rotation  of  an  eccentric  pin  and  link  con- 
nected to  the  perforating  needle,  movts 
this  needle  so  that  the  perforations .  wili 
come  in  the  next  concentric  circle  on  the 
record.  The  concentric  circles  mentioned 
are  not  shown  in  the  card  illustrated  If 
the  instrument  is  run  for  more  than  twelve 
hours  consecutively,  the  punching  mechan- 
ism begins  over  again  so  that  the  record 
will  be  kept  for  twenty-four  hours,  the  lo- 
cation of  the  perforations  indicating  what 
has  taken  place.  If  the  vehicle  is  stopped, 
no  perforations  are  made,  and  the  time  and 
duration  of  the  stops  are  recorded  in  a  vtry 
similar  manner  to  that  of  the  Bullard  in- 
strument, previously  described. 

These  instruments  are  not  sold,  but  arc 
rented  to  truck  dealers,  and  are  usually 
placed  on  the  rear  axle  in  a  locked  steel 
case  so  that  the  drivers  cannot  have  access 
to  them,  and  are  taken  care  of,  wound 
cleaned  and  the  records  removed  each 
night  by  the  representatives  of  the  Register 
Company.  The  record  cards,  one  of  which 
is  shown  in  the  accompanying  cut,  arc 
taken  to  the  company's  office,  and  a  com- 
plete report  sheet  is  compiled  for  each  in- 
strument and  delivered  to  the  truck  owner 
before  the  drivers  start  out  in  the  morning 
One  of  these  report  sheets  is  herewith  re- 
produced. In  this  way  the  exact  time  the 
truck  started,  how  far  it  went,  how  fast  it 
was  traveling  at  any  given  time,  the  num- 
ber of  stops  made,  the  exact  time  and  dura- 
tion of  each  stop,  the  total  distance  cov- 
ered in  any  trip,  and  the  total  time  con- 
sumed for  each  trip  is  known.  As  this  re- 
port is  received  before  the  men  start  out  in 
the  morning,  it  enables  the  owner  to  rep- 
rimand any  driver  for  misconduct  on  the 
previous  day,  or  to  warn  him  not  to  do 
certain   things  which    he   deems   unadrisa- 
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blc.  In  many  cases  these  reports  show 
that  the  work  done  in  different  territories 
is  not  well  distributed,  or  that  in  certain 
territories  altogether  too  much  distance  has 
to  be  covered.  Sometimes  it  is  discovered 
that  the  men  are  idling  away  their  time  at 
resorts  and  then  driving  at  a  reckless  speed 
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in  order  to  make  up  the  deficiency,  and  un- 
der such  conditions  accidents  are  likely  to 
occur,  and  the  owner  is  held  responsible. 

THE    MONITOR    SPEED   GAUGE. 

The  Monitor  speed  recorder,  a  front 
view  of  which  is  herewith  shown,  is  a  de- 
vice of  the  gauge  type.  Referring  to  the 
cut  of  the  recorder,  it  will  be  seen  that  at 
the  lower  part  is  a  removable  card  upon 
which  an  inked  record  is  made  by  the  arm 
shown,  while  in  the  upper  portion  is  the 
pointer  indicating  the  speed,  and  an  odom- 
eter totaling  the  distance.  The  record  card 
is  rotated  by  a  clock  movement,  and  the 
record  is  made  on  it  in  ink  by  the  pen  at 
the  end  of  the  arm  at  the  right.  The  rota- 
tion of  the  car  wheel  is  not  communicated 
to  the  instrument,  but  is  used  to  operate  a 
make  and  break  mechanism  in  connection 
with  a  current  from  either  storage  or  dry 
cells.  The  making  and  breaking  causes 
the  electric  magnet  at  the  left  to  draw, 
and  by  spring  release  an  arm  which  oper- 
ates the  ratchet  wheel  seen  in  the  middle 
at  the  top,  so  that  this  wheel  turns  in  pro- 
portion to  the  speed  of  the  car;  To  the 
axis  of  this  ratchet  wheel  is  fastened  the 
indicating  arm.  Although  the  make  and 
break  mechanism  runs  continuously  as  long 
as  the  car  is  moving,  the  ratchet  wheel  is 
interrupted  in  its  motion  every  thirty  sec- 
onds, and  returns  under  the  action  of  a 
spring  in  its  hub  to  its  original  position. 
The  pointer  continues  to  show  the  speed 
of  the  last  thirty  seconds,  unless  it  is  ad- 
vanced by  the  speed  being  increased,  but 
if  the  speed  is  decreased  it  does  not  drop 
back  until  after  the  next  release  has  taken 
place. 

The  releasing  mechanism  is  also  elec- 
trical, and  consists  of  a  small  two  pointed 
cam  on  an  arbor  of  the  clock  mechanism 
in  the  lower  part  of  tlie  instrument.  This 
cam  operates  two  electrical  contact  levers, 
one  of  which  falls  four  ticks  of  the  clock 
before    the    other,  and  causes  the  electro- 


magnet at  the  right  to  raise  the  arm  out 
of  contact  with  the  ratchet  wheel  which  it 
operates.  When  the  second  lever  falls  the 
contact  is  broken,  and  that  release  com- 
pleted, so  that  the  arm  again  engages  the 
ratchet  wheel.  The  odometer  or  cyclom- 
eter shown  at  the  top  is  operated  through 
a  pawl  and  ratchet  wheel  and  two  bevel 
gears  driven  by  the  mechanism  connected 
to  the  car  wheel,  and  is  so  arranged  that  it 
will  continue  to  run  regardless  of  the  speed 
indicator,  the  clock  and  recorder. 

The  recorder  consists  of  a  clock  rotated 
card  clamped  to  a  disc  by  a  clip,  as  shown. 
On  this  a  spring  pressed  pen  M  at  the  end 
of  an  adjustable  arm  makes  a  continuous 
record  of  the  rate  of  speed;  the  pen  arm  is 
pivoted  at  its  middle  point  and  operated  by 
the  thin  horizontal  rack  at  the  top  which 
meshes  with  a  pinion  on  the  axis  of  the 
main   ratchet  wheel. 

One  advantage  which  this  instrument 
possesses  over  most  others  is  that,  being 
electrical,  it  can  be  located  at  any  distance 
from  the  wheel  or  in  any  position  desired. 


Apparatus    for   Testing    Speed- 
ometers. 

The  judges  for  the  speedometer  trials 
carried  out  in  March  last  by  the  British 
.\utomobile  Club  decided  that  the  makers' 
statements  as  to  the  accuracy  of  their 
various  instruments  could  not  be  accepted 
as  a  basis  upon  which  to  make  awards  for 
the  performance  of  the  various  devices 
upon  the  road.  It  was  essential  that  if  any 
instruments  received  the  "hall  mark'*  of 
the  club  as  to  their  accuracy,  a  series  of 
separate  laboratory  tests  should  be  made, 
and  for  this  purpose  a  special  and  quite 
novel  apparatus  was  constructed,  at  consid- 
erable cost,  whereby  each  instrument  could 
be  tested  for  accuracy  under  exactly  similar 
conditions  and  in  such  a  way  that  no  ques- 


tion of  the  manner  in  which  the  tests  were 
carried  out  could  be  raised,  either  by  the 
competitors  or  the  general  public. 

Those  persons  who  have  had  any  practi- 
cal experience  with  time  keeping  to  minute 
fractions  of  a  second,  and  particularly  the 
wonderful  results  attained  in  astronomical 
observations,  are  aware  that  in  a  long  series 
of  records  account  has  to  be  taken  of  the 
"personal  equation"  of  the  observer  and 
calculation  made  accordingly.  To  obviate 
all  possibility  of  any  personal  error  which 
might  be  due  to  the  stopping  or  starting 
of  a  stop  watch  and  revolution  counter, 
which  might  introduce  the  combined  errors 
of  two  persons,  it  was  decided  that  the 
whole  series  of  operations  for  testing  the 
devices  should  be  governed  electrically  from 
start  to  finish. 

The  whole  of  the  apparatus,  together  with 
the  speedometers  to  be  tested,  was  mounted 
upon  a  rigidly  supported  table  and  the  an- 
nexed illustration  shows  every  part  of  the 
arrangement.  To  the  right  of  the  table 
a  substantial  vertical  oak  beam  carries  a 
flat  oak  board  to  which  the  recording  dials 
of  the  speedometers  are  rigidly  mounted 
by  suitable  iron  brackets.  The  testing  ap- 
paratus proper  consisted  of  the  following 
parts:  A  clock  with  small  hour  and  min- 
ute hands,  the  seconds  hand  revolving 
around  the  wKolc  circumference  of  the  dial 
and  having  a  dead  beat  movement  for  every 
fifth  of  a  second.  In  connection  with  the 
clock  are  two  electromagnets,  these  ap- 
plying and  releasing  a  special  t>'pe  of  count- 
ing gear  every  minute,  off  the  same  contact, 
through  the  medium  of  a  reversing  switch 
worked  by  hand.  The  counting  gear  cannot 
be  seen  in  the  illustration,  as  it  lies  hori- 
zontally behind  the  motor;  the  various  indi- 
cating wheels  are  each  driven  by  worms, 
and  the  main  driving  spindle  of  the  counter 
carries  a  slipping  clutch  which  gradually 
picks  up  the  motion  and  at  a  certain  speed 
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is  positively  locked  to  its  driver,  the  elec- 
tric motor.  A  means  is  provided  by  which 
the  counter  can  be  set  back  to  zero  after 
any  test,  and  also  a  brake  to  check  the  in- 
ertia of  the  parts  when  released. 

The  electric  motor  is  arranged  to  drive 
up  to  the  highest  possible  speed  which  any 
of  the  instruments  is  capable  of  recording; 
an  adjustable  wire  resistance  is  in  the  cir- 
cuit and  the  speed  is  kept  constant  by  a  brake 
acting  on  the  extreme  edge  of  a  large  face 
plate,  which  also  forms  a  flywheel.  On  the 
other  end  of  the  motor  spindle  to  which 
the  face  plate  is  attached,  is  the  clutch  con- 
nection for  the  counter.  The  motor  can 
be  driven  in  either  direction  by  means  of 
a  reversing  switch,  the  motor  and  counting 
circuits  being  cut  out  simultaneously  by  a 
double  pole  switch  on  the  main  electrical 
circuit.  . 

For  the  purpose  of  carrying  the  ends  of 
the  flexible  shafts  which  would  be  normally 
driven  by  the  spur  wheels  or  friction  de- 
vices bolted  to  the  automobile  road  wheel  a 
series  of  extension  brackets  were  construct- 
ed, one  for  each  instrument,  so  that  the 
driving  ends  of  the  flexible  shafts  could 
be  brought  up  against  the  motor  face  plate 
in  the  manner  best  suited  for  each  device. 

The  extension  bracket  is  mounted  upon 
a  cross  slide  which  can  be  moved  along  a 
horizontal  bed  to  and  from  the  face  plate 
in  an  exactly  similar  manner  to  the  method 
by  which  a  tool  is  fed  up  to  the  face  of 
work  on  a  lathe;  an  angular  movement 
could  also  be  given  to  the  cross  slide,  thus 
allowing  for  universal  adjustment  in  every 
direction  and  providing  a  ready  means  for 
adapting  the  different  types  of  driving  gear. 

The  method  of  taking  a  test  was  as  fol- 
lows :  The  motor  was  started  up,  the  count- 
er having  been  previously  set  to  zero  and 
the  clutch  taken  out  of  engagement ;  the  re- 
sistance was  gradually  cut  out  of  the  cir- 
cuit, and  simultaneously  the  cross  slide 
carrying  the  driving  end  of  the  flexible 
shaft  was  gradually  fed  up  against  the  face 
plate.  When  the  pointer  of  the  speedometer 
had  reached  the  place  on  its  dial  giving  the 
speed  that  was  to  be  tested  the  operating 
switch  was  put  in  so  as  to  simultaneously 
start  the  clock  and  the  counter.  At  the  end 
of  one  minute  the  s>titch  automatically  took 
out  the  clutch  and  the  brake  on  the  edge 
of  the  face  plate  was  also  applied  so  as  to 
stop  any  further  revolutions  being  recorded. 
The  number  of  revolutions  per  minute  were 
then  read  off  the  counter,  and  the  accuracy 
noted  in  relation  to  the  revolutions  of  the 
automobile  wheel,  and  the  speed  in  miles 
per  hour  at  which  the  speedometer  was 
being  tested  during  that  particular  minute. 


Regulations  arc  now  being  formulated 
for  the  forthcoming  British  trials  of  com- 
mercial vehicles,  for  which  purpose  a  joint 
committee  of  the  A.  C.  G.  B.  I.  and  the 
Motor  Van.  Wagon  and  Omnibus  Users' 
Association  are  sitting.  It  is  proposed  that 
these  trials  shall  take  place  in  February 
and  March  next,  the  entry  li>t  to  be  closed 
on    November   30. 


Aluminum  in  Place  of  Wood. 

By  E.  J.  B. 

The  depreciation  of  a  pleasure  car  de- 
pends to  quite  an  extent  on  its  appearance 
after  it  has  been  in  use.  The  parts  affected 
may  not  necessarily  be  important  to  the 
correct  performance  of  the  car,  but  when 
they  have  a  worn  out  look  at  the  end  of 
the  season  they  detract  from  its  value.  An 
example  of  this  may  be  foimd  in  the  front 
floor  boards  and  toe  boards  of  a  large  ma- 
jority of  cars. 

If  any  of  the  flexible  coverings  are  used, 
such  as  rubber  matting,  the  frequent  move- 
ment of  the  driver's  feet  in  manipulating 
the  foot  pedals  soon  wears  it  ragged  in 
places.  If  no  covering  is  used  the  wood 
easily  splinters  about  the  pedal  slots  and 
becomes  water  soaked  and  oil  spotted.  In 
either  case  this  part  of  the  car  presents  an 
untidy  appearance  and  is  very  difficult  to 
keep  clean. 

In  new  cars  this  construction  can  be 
avoided,  and  in  old  cars  overcome,  by  the 
substitution  of  cast  aluminum  plates  for 
the>  usual  wood  flooring.  If  carefully 
made,  these  plates  require  very  little  fit- 
ting to  give  a  tight,  substantial  floor  which 


A,  toe  plate;  B,  foot  plate;  C,  brass  binge. 

can  be  easily  cleaned,  will  not  wear  out 
quickly,  and  is  very  neat  in  appearance. 

For  cars  with  slanting  toe  boards,  the 
toe  plates  should  be  cast  in  one  piece,  con- 
taining the  pedal  slots,  and  then  sawed  as 
necessary  to  allow  assembling  around  the 
pedals.  This  method  insures  the  figures 
or  corrugations,  which  may  be  cast  in  the 
plates,  to  match.  As  the  supporting  points 
for  these  plates  are  comparatively  near  to- 
gether, one-quarter  inch  in  thickness  is 
sufficient  to  carry  any  ordinary  load  it  is 
subjected  to. 

The  floor  plate  should  be  about  three- 
eighths  of  an  inch  thick,  as  it  will,  at  times, 
support  the  weight  of  the  passengers  in  the 
front  seat  Diagonal  ribs  will  also  add  to 
its  stiffness.  The  sides  of  this  plate  may 
rest  on  projections  from  the  sills  of  the 
body  and  the  rear  edge  supported  by  a 
light  cross  angle.  The  joint  between  the 
toe  and  floor  plates  should  rest  on  a 
light  cross  timber  on  which  is  screwed  one 
leg  of  a  special  hinge,  the  other  leg  passing 
between  the  plates  and  ending  in  a  bead 
similar  in  shape  to  that  shown  in  the 
sketch.  By  moving  the  floor  plate  back  a 
little,  both  that  and  the  toe  plate  can  be 
easily   removed. 

The  running  boards  may  also  be  covered 
by  one-quarter  inch  thick  aluminum  plates 
and  trimmed  with  brass  molding  of  angle 


A,    running   board;    B,   aluminum   plate;    Q  brass 
molding. 


section.  Solid  alumimmi  running  boards 
are  heavier  and  more  expensive  and  give 
no  better  results  than  plates  moimted  on 
wood.  A  section  through  a  nrnning  board 
of  this  built  up  type  is  shown  in  the  sketch, 
A  cheap  and  satisfactory  way  to  make 
the  patterns  for  these  plates  is  to  mount 
rubber  matting  which  has  a  suitable  cor- 
rugated surface  on  wood  plates  of  the  re- 
quired thickness.  The  sharp  comers  on 
the  rubber  stand  the  wear  of  molding  bet- 
ter than  if  formed  in  wood. 


An  Interesting  Relic 

Among  the  curiosities  that  attract  the 
attention  in  Buffalo,  N.  Y.,  is  the  first 
car  built  by  the  George  N.  Pierce  Com- 
pany, a  2^  horse  power  motorctte,  which 
occupies  a  conspicuous  position  in  the 
centre  of  the  Pierce  Company's  display 
rooms  on  Main  street.  This  little  car,  with 
an  honorable  record  of  over  5O/)00  miles 
of  running  to  its  credit,  although  still  in 
serviceable  condition,  has  been  retired  and 
now  ranks  among  one  of  the  most  valuable 
of  the  Pierce  Company's  assets.  It  is  not 
for  sale,  and  many  times  its  actual  value 
in  money  would  be  no  inducement  to  part 
with  it.  This  motorette  was  built  in  the 
fall  of  1900,  and  after  a  few  months'  general 
service  for  demonstrating  purposes  was 
entered  in  the  first  endurance  Tun  of  1901, 
from  New  York  to  Rochester,  from  which 
contest  it  emerged  covered  with  glory. 
It  will  be  remembered  that  the  road  and 
weather  conditions  were  extremely  unfavor- 
able, and  this  "baby,  car,"  as  it  was  termed 
by  the  drivers  of  competing  cars,  was 
laughed  at,  as  being  too  light  for  the  under- 
taking. The  motorette  went  over  the  course 
with  the  best  of  the  larger  cars,  passing 
many  that  got  stuck  in  the  mud  or  had 
broken  down  on  the  road,  climbed  hills 
with  credit,  and  finished  with  a  good  record 
that  it  has  maintained  to  this  day.  The  car 
has  always  been  in  the  service  of  the  George 
N.  Pierce,  Company,  and  for  some  months 
prior  to  its  retirement  was  used  by  the  shop 
hands  for  freight  work. 


An  English  county  judge  recently  decided 
that  an  action  brought  against  a  peer  for 
the  hire  of  a  motor  car  by  his  "infant" 
son  must  be  dismissed,  as  a  car  can  hardly 
1  e  reckoned  one  of  those  "necessaries" 
for  a  person  in  statu  pupillari  for  which 
the  parent  may  be  held  responsible.  For 
the  present  the  rising  generation  must  be 
content  to  regard  motoring  as  a  "ready 
money  business,"  as  it  is  probable  American 
judges  will  take  the  same  view. 
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Dealers*  Commission. 

Some  four  years  ago,  when  the  agency 
system  of  selling  cars  was  first  generally 
introduced,  the  agents'  commission  was 
fixed  at  20  per  cent,  and  it  has  remained  at 
this  figure  ever  since.  Some  agencies 
handling  popular  makes  of  cars  in  good 
territories  have  made  out  well  on  this  com- 
mission, but  we  believe  we  are  justified  in 
saying  that  the  majority  of  agencies  have 
led  a  precarious  existence.  It  must  be  re- 
membered that  out  of  the  20  per  cent,  com- 
mission must  be  paid  the  freight  on  the 
car,  rent  of  the  premises,  advertising,  help, 
etc.  If  in  addition  it  is  considered  that  the 
active  season  in  the  business  lasts  for  only 
three  or  four  months,  it  will  be  understood 
that  the  net  profits  to  the  dealer  after  all 
expenses  have  been  paid  are  quite  low,  and 
that  the  opportunities  in  the  agency  busi- 
ness are  limited,  particularly  where  com- 
petition is  keen,  as  in  New  York. 

With  the  increasing  competition  in  the 
leading  automobile  markets  the  dealers 
have  increased  their  selling  efforts,  and 
their  expenses  have  been  increased  in  pro- 
portion, while  sales  have  not  always  grown 
in  the  same  ratio.  In  New  York  city,  for 
instance,  a  very  large  number  of  sales  es- 
tablishments have  within  the  past  year 
opened  on  Broadway,  where  rents  are  very 
high,  and  the  same  migration  to  the  most 
prominent  business  centres  seems  to  have 
taken  place  in  other  cities.  The  New  York 
dealers,  moreover,  a  short  time  ago  held  an 
open  air  show  at  a  race  track  in  the  vicin- 
ity, which,  if  reports  are  to  be  believed,  was 
more  productive  of  expenses  than  of  sales. 

Considering  all  these  facts,  it  is  perhaps 
not  surprising  that  the  New  York  agents 
are  finding  it  difficult  to  run  their  business 
on  a  remunerative  basis,  and  are  about  to 
make  an  effort  to  exact  a  larger  commis- 
sion from  the  manufacturers.  The  subject 
was  discussed  at  a  recent  meeting  of  the 
local  dealers'  association,  and  a  general 
meeting  of  the  association  is  to  be  called  at 


an  early  date  to  take  action  in  the  matter. 

It  is  extremely  doubtful,  however, 
whether  an  effort  to  secure  a  larger  com- 
mission than  is  paid  to  dealers  in  other 
parts  of  the  country  will  be  successful.  It 
matters  little  to  the  manufacturer  where 
his  cars  are  sold,  and  he  has  no  reason  for 
spending  more  to  sell  them  in  one  locality 
than  in  another.  It  is  true  that  New  York 
dealers  do  considerable  advertising  in  the 
newspapers  of  the  city,  but  agents  in  other 
cities  do  the  same  thing,  and  such  advertis- 
ing does  not  bring  the  manufacturers  any 
business,  except  through  the  local  agents. 

The  increase  in  the  selling  expense  is  co- 
incident with,  and  no  doubt  a  result  of,  the 
development  of  the  automobile  along  lines 
of  luxuriousness.  If  the  present  develop- 
ment could  go  on  indefinitely;  if  a  larger 
and  somewhat  more  powerful  model  could 
be  brought  out  each  season,  and  the  price 
be  raised  each  time  a  couple  of  hundred 
dollars,  the  manufacturers  could  probably 
afford  to  allow  a  somewhat  greater  com- 
mission. But  the  future  of  the  industry 
lies  in  another  direction.  In  order  that  the 
automobile  may  become  popularized,  prices 
must  come  down,  and  especially  must  the 
selling  cost  be  reduced,  so  that  the  greatest 
possible  proportion  of  the  price  represents 
manufacturing  cost.  If  an  industry  is  to 
enjoy  stability,  the  selling  price  of  its  prod- 
ucts must  be  closely  proportioned  to  their 
manufacturing  cost;  if  the  price  of  the 
products  represents  mostly  selling  cost,  the 
prosperity  of  the  industry  is  bound  to  be 
shortlived. 

The  solution  of  the  problem  of  making 
the  agency  business  more  remunerative  is 
probably  to  be  sought  in  a  partial  reorgan- 
ization of  the  business.  Instead  of  han- 
dling only  a  single  car,  as  is  now  frequently 
the  case,  the  dealer  should  have  a  round 
line,  so  that  when  there  is  little  opportunity 
for  selling  touring  cars  he  could  call  on 
doctors,  collectors,  real  estate  agents,  etc, 
exploiting  the  merits  of  his  business  runa- 
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bouts,  and  the  line  might  even  include 
trucks  and  delivery  wagons.  In  this  manner 
the  volume  of  business  done  in  a  season 
could  be  materially  increased  without  ap- 
preciable increase  in  the  running  expenses 
of  the  establishment. 


A  "Triumph  of  Invention." 

From  Detroit  we  learn  of  a  double  en- 
gine car  which  has  recently  made  its  ap- 
pearance in  that  city.  In  a  prospectus  is- 
sued by  the  "exclusive  manufacturers"  of 
this  car.  high  economy  and  great  reliability 
are  claimed  as  the  special  advantages,  both 
features  being  claimed  to  be  100  per  cent. 
It  is  explained  that  in  case  one  engine 
should  become  disabled  while  out  on  the 
road,  the  other  would  carry  the  car  home 
by  using  the  low  gear  on  all  hills.  This 
reminds  us  that  a  similar  argument  was 
used  when  two  cylinder  cars  were  first  of- 
fered in  place  of  single  cylinder  ones — that 
if  one  cylinder  should  fail,  the  other  would 
furnish  all  the  power  necessary  to  com- 
plete the  trip.  Since  that  time  it  has,  how- 
ever, been  learned  that  it  is  by  no  means 
always  the  cylinder,  nor  even  the  engine, 
that  fails — there  are  interruptions  in  ser- 
vice due  to  the  clutch,  the  change  gear,  the 
axles,  the  tires,  etc.  If  any  of  these  parts 
should  give  away  on  the  double  engine 
car.  the  extra  engine  would  not  avjiil,  and 
as  presumably  these  parts  are,  as  on  other 
cars,  subject  to  derangement,  the  reliability 
can  hardly  be  100  per  cent.  To  secure  even 
approximately  such  a  degree  of  reliability 
it  would  obviously  be  necessary  to  travel 
with  two  complete  cars  of  which  one,  when 
disabled,  could  be  taken  in  tow  by  the 
other,  and  it  would  not  be  surprising  if 
some  professional  promoter  should  next 
favor  us  with  such  a  convertible  tractor- 
trailer  combination,  calculated  to  entirely 
do  away  with  delays  and  repairs  on  the 
road. 


Increasing  Export  Business. 

The  automobile  export  figures  for  the 
past  few  months  show  a  very  material  in- 
crease over  the  same  months  last  year,  and 
indicate  that  there  is  a  growing  apprecia- 
tion abroad  of  the  quality  of  American 
automobiles.  The  shipments  have  recently 
been  especially  good  to  Canada  and  Mex- 
ico, which,  with  the  United  Kingdom,  are 
our  best  customers.  The  automobile  trade 
of  Canada  and  Mexico  is  now  ahnost  en- 
tirely in  American  hands.  One  reason  why 
our  neighbors  prefer  American  machines  is 
undoubtedly  the  greater  facility  for  obtain- 
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ing  repair  parts  expeditiously;  besides, 
neither  country  is  known  as  unusually 
wealthy,  and  most  of  their  residents  cap- 
able of  purchasing  automobiles  must  con- 
tent themselves  with  cars  of  moderate 
price,  of  which  class  they  find  a  greater 
variety  on  the  American  market  than  else- 
where. The  continued  and  increasing  de- 
mand for  American  machines  in  Canada 
brands  as  a  libel  the  statement  of  a  dele- 
gate to  induce  British  automobile  manu- 
facturers to  patronize  a  Canadian  show, 
viz.,  that  3,000  American  cars  had  been  sold 
in  Canada,  and  the  owners  were  anxious  to 
dispose  of  them  at  any  price,  as  they  could 
get  no  service  out  of  them. 

A  factor  that  will  undoubtedly  have 
some  influence  in  extending  the  market  for 
American  cars  abroad  is  the  fact  that  so 
far  as  external  appearance  goes  most 
American  cars  are  now  almost  identical 
with  the  standard  foreign  type,  and  there- 
fore do  not  conflict  with  the  foreign  buy- 
ers' idea  of  how  at  car  should  look.  Re- 
ports of  the  enormous  development  of  the 
automobile  industry  in  this  country,  so  far 
as  productive  capacity  is  concerned,  have 
also  been  spread  abroad,  and  have  no 
doubt  added  to  the  confidence  in  American 
machines.  The  history  of  American  auto- 
mobile exports  has  been  one  of  steady, 
gradual  growth;  there  have  been  no  booms 
and  no  slumps  in  the  popularity  of  the 
American  car  abroad,  and  it  is  to  be  hoped 
that  the  business  may  continue  to  grow  in 
this  same  manner. 


The  Qlidden  Contest  Conditions. 

We  notice  that  for  this  year's  Glidden 
Tour  the  same  basis  of  competition  has 
been  adopted  as  was  used  in  the  recently 
run  Gold  Cup  Contest  of  the  A.  C.  of 
Milan.  In  order  to  seaire  a  perfect  score 
a  car  must  complete  each  stage  exactly  in 
a  predetermined  time;  if  it  arrives  either 
too  early  or  too  late  it  is  penalized — two 
marks  per  minute  in  the  former  case,  one 
mark  per  minute  in  the  latter.  This  sys- 
tem evidently  is  the  result  of  the  search 
instituted  by  the  A.  A.  A.  some  time  ago 
for  some  basis  of  competition  which  would 
lead  to  a  single  winner  and  bring  out  the 
good  qualities  of  the  cars. 

From  the  result  of  the  Gold  Cup  Con- 
test it  may  rcsonably  be  expected  that  the 
method  will  meet  the  former  requirement; 
that  is  to  say,  it  is  most  unlikely  that  more 
than  one  car  will  finish  the  whole  contest 
without  any  marks  of  penalization,  or  that 
a  minihcr  of  cars  will  incur  the  same  mini- 
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mum  number  of  penalization  marks.  But; 
that  the  method  will  meet  the  second  re- 
quirement, that  of  ensuring  that  the  be^ 
car  wins,  is  less  certain.  In  order  to  w:b 
the  contest  a  car  must,  of  course,  make  a 
good  nin,  and  its  achievement  will  eniiilc 
it  to  be  classed  among  the  best  of  the  com- 
peting vehicles.  But  it  is  to  t>e  expected 
that  if  there  is  a  fair  number  of  entries 
there  will  be  quite  a  number  of  cars  that 
will  incur  no  other  penalization  during  the 
whole  run  than  that  due  to  error  in  judg- 
ment as  to  time  on  the  part  of  the  doer. 
At  least  this  is  what  occurred  in  the  G>Id 
Cup  Contest,  where  a  number  of  car-;  were 
penalized  less  than  one  minute  in  a  total 
distance  of  some  2,500  miles.  If  a  number 
of  cars  set  out  to  nm  a  distance  of  2o00 
miles  in  a  certain  specified  time,  and  all 
finished  within  one  minute  of  the  exact 
time,  it  would  be  foolish  to  claim  that  an> 
superiority  had  been  proven  by  the  car  that 
came  nearest  the  exact  time  over  the  others. 
The  better  record  is  due  simply  to  better 
judgment  or  skill  of  the  driver,  and  a  car 
which  secured,  say,  sixth  or  seventh  place 
under  these  conditions,  having  finished,  per- 
haps, within  a  minute  of  the  exact  time. 
would  hardly  get  sufficient  credit  for  us 
performance. 

It  is,  indeed,  to  be  expected  that  under 
the  present  conditions  a  greater  propor- 
tion of  the  total  entrants  will  achieve  ap- 
proximately perfect  records  than  under  the 
old  rule  of  penalizing  involuntar>'  stops, 
only  that  now  the  records  will  be  approxi- 
mately equal  and  perfect;  whereas,  when 
stops  were  penalized  they  were  absolutely 
perfect.  The  new  rule  will  probably  lend 
additional  interest  to  the  contest  from  a 
sporting  standpoint,  as  what  position  the 
car  will  occupy  in  the  final  classing  will 
depend  more  on  the  driver  than  on  the 
machine.  In  the  same  proportion  as  the 
sporting  interest  grows,  the  practical  value 
of  the  contest  decreases,  however. 

The  difficulty  of  finding  a  satisfactory 
basis  of  competition  which  will  insure  that 
the  most  meritorious  car  wins  is  undoubt- 
edly due  to  the  fact  that  at  the  present 
time  there  are  a  great  many  cars  on  the 
market  of  such  marked  excellence  that  they 
will  withstand  perfectly  any  reasonable  te>t 
to  which  they  may  be  subjected — cars  that 
will  run  1,000  or  2,000  miles  without  any 
involuntary  stop.  The  practical  value  of 
such  contests  as  the  Glidden  Tour  lies, 
therefore,  more  in  the  opportunity  for  de- 
termining which  cars  belong  in  this  cU^> 
and  which  do  not 
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HAINTERANCE 

AND  REPAIRS 


Carburetor  Troubles. 

By  Frank  S.  Hanchett. 
Perfect  carburization  is  a  matter  of  much 
moment  in  the  operation  of  the  automobile 
motor,   and    sometimes   requires   much  ex- 
periment to  attain.     The  novice,  especially 
it  not  fully  informed  of  the  nature  of  the 
duties  which  the  carburetor  has  to  perform, 
generally  finds  it  necessary  to  call  in  the 
help  of  an  expert  to  secure  the  desired  re- 
sult   Therefore  a  few  words  in  explanation 
of  these  points  may  not  come  amiss.     The 
principle    on    which   the   carburetor   works 
being  that  of  the  siphon,  i.  e.,  the  indraught 
of  the  air  creating  a  partial  vacuum  in  the 
mixing  chamber  which  causes  the  gasoline 
10  spray  out  of  the  nozzle,  and,  mingling 
with   the    air,   to   be  carried   along  to   the 
cylinder  as  gas,  it  is  obvious  that  anything 
^hich  will  interfere  with  the  air  current  or 
tend  to  prevent  the  formation  of  the  vac- 
uum will  destroy  the  gas  making  ability  of 
the  machine.    In  connection  with  this  it  may 
be  stated    that   frequently   carburetors   are 
found  with  a  screen  in  the  air  intake  pipe 
for  the  purpose  of  keeping  out  dust  and 
small  particles  of  dirt     This  screen  must 
necessarily  be  fine  meshed,  and,  owing  to 
this  fact,  must  be  watched  to  prevent  clog- 
ging.   If  oil  is  allowed  to  get  on  the  screen 
dust  will   cling  to  it  until  the  screen  be- 
comes  almost   a   solid   plate,   and   in   this 
event    no    adjustment    of    the    air    control 
will  serve  to  make  the  machine  right   until 
the  obstruction  is  removed. 

OBSTRUCTED    AIR   INLET. 

This  subject  recalls  to  mind  a  rather  pe- 
culiar incident  in  connection  with  a  carbu- 
retor failure  through  loss  of  ability  to  draw 
air,  which  may  bear  repeating.     While  en 
tour    an  acquaintance  of  the  writer  drove 
through  a  small  town  where  there  was  a 
considerable  quantity  of  dead  leaves  strewn 
on  the  street    Suddenly  while  moving  along 
at  a  good  rate  of  speed  the  motor  ceased  to 
work,  and  the  car  stopped.    Careful  investi- 
gation disclosed  no  defect  whatever  in  any 
part  of  the  mechanism,  so  at  last,  in  sheer 
desperation,  the  operator  cranked   the  en- 
gine over,  and  it  immediately  started  and 
continued  to  run  in  its  former  perfect  man- 
ner.   The  operator,  who  was  of  an  inquir- 
ing  turn    of    mind,  was  so  worried    over 
this   combination   of   circumstances,    which 
seemed   to   admit   of   no   explanation,   that 
upon  reaching  the  end  of  his  day's  run  he 
conducted  a  very  rigid  investigation  for  the 
cause  of  the  trouble.    This  time  he  was  re- 
warded by  finding  in  the  drip  apron  a  dry 
leaf,  which  carried  on  its  face  the  oily  im- 
print of  the  end  of  the  carburetor  intake 
pipe,  showing  that  the  leaf  whirled  up  by 
the  draught  of  the   moving  car   had   been 
sucked  against  the  end  of  the  pipe,  cut  off 
the  air  and  destroyed  the  explosiveness  of 


^*^c  mixture,  thereby  causing  the  motor  to 
Stop,  whereupon  the  leaf  fell  from  the  end 
of  the  pipe,  leaving  the  engine  free  to  start 
when  cranked  over  in  the  usual  manner. 
"a  piece  of  waste." 
Another  case  was  one  in  which  the  car- 
buretor operated  in  an  irregular  manner, 
performing  fairly  well  at  low  speed,  but 
seeming  to  furnish  insufficient  gas  at  the 
higher  speeds.  This  action  was  found  to 
have  been  caused  by  a  piece  of  waste  which 
had  apparently  gotten  into  the  intake  pipe 
through  carelessness  in  wiping,  and  been 
drawn  into  the  mixing  chamber,  where  it 
operated  to  choke  up  the  throttle  valve 
opening  at  high  speed,  the  ptdl  of  the  suc- 
tion stroke  being  strong  enough  at  that  time 
to  draw  the  waste  into  the  throttle  port. 

WATER    IN    CASOUNE. 

All  gasoline  contains  more  or  less  water, 
which,  if  not  taken  out  by  straining  the 
gasoline  through  chamois  skin  at  the  time 
of  filling  the  tank,  will  eventually  find  its 
way  into  the  carburetor,  and  if  not  drawn 
off  at  weekly  intervals  will,  when  a  suf- 
ficient quantity  has  collected,  be  carried 
over  to  the  cylinder  with  the  air,  and,  the 
mixture  being  non-explosive,  will  cause  an 
engine  failure.  Trouble  from  water  is  of 
more  frequency  in  winter  than  in  summer, 
and  should  the  water  freeze  in  the  bottom 
of  the  carburetor  the  result  will  be  either 
to  stick  the  float  valve  or  actuating  arms, 
or  cause  an  intermittent  firing  of  the  engine, 
the  explosions  ceasing  totally  for  a  few 
seconds  and  then  suddenly  commencing 
again,  only  to  cease  as  suddenly  as  they 
started.  This  is  caused  by  the  ice  taking 
up  so  much  room  in  the  float  chamber  that 
there  is  not  space  for  a  sufficient  body  of 
gasoline,  in  reserve,  to  maintain  the  proper 
height  of  the  liquid  in  the  spraying  nozzle. 
The  engine  ceases  to  fire  when  the  level 
gets  too  low  and  is  unable  to  re-commence 
until  enough  gasoline  has  flown  in  from  the 
tank  to  regain  the  proper  height 

STARTING    IN    COLD    WEATHER. 

Another  winter  trick  of  the  carburetor  is 
to  fail  to  vaporize  properly  in  starting  the 
engine,  owing  to  the  air  being  too  cold  to 
absorb  the  proper  quantity  of  oil.  This  can 
be  overcome  by  heating  up  the  intake  pipe 
of  the  carburetor,  wrapping  it  with  waste 
and  pouring  hot  water  on  the  waste.  I 
have  heated  the  intake  pipe  with  a  gasoline 
torch,  being  careful  to  keep  the  torch  away 
from  the  carburetor  and  end  of  the  intake 
pipe. 

THE   EXHAUST   AN    INDICATOR. 

The  perfectly  adjusted  carburetor  fur- 
nishes a  gas  which  gives  an  exhaust  after 
combustion  that  is  entirely  colorless  and 
odorless.  A  discharge  of  black  soot  from 
the  exhaust  pipe,  accompanied  by  a  strong 
odor,  as  of  a  smoking  lamp,  intensified,  de- 
notes the  presence  of  too  much  gasoline. 
This  can  be  more  clearly  demonstrated  by 
opening  the  relief  cocks  on  the  cylinder 
when  the  engine  is  running.  The  flame 
which  shows  at  the  moment  of  explosion 
should    he    a    bright,     incandescent    blue; 


should  it  be  dark  red  and  accompanied  by 
sparks,  too  much  gasoline  is  indicated;  on 
the  other  hand,  if  the  flame  be  yellowish,  it 
means  too  little  gasoline.  The  similarity 
between  the  carburetor  and  the  ordinary 
kerosene  lamp  is  very  strong.  If  a  lamp 
smokes,  one  naturally  turns  it  down,  as  the 
smoking  is  due  to  the  fact  that  more  oil  is 
furnished  the  burner  than  the  oxygen 
which  the  burner  is  getting  can  consume; 
but  if  the  lamp  must  be  turned  so  low  in 
order  to  stop  the  smoking  that  insufficient 
light  is  produced  measures  will  naturally 
be  taken  to  increase  the  supply  of  oxygen 
until  enough  is  being  introduced  to  bum  all 
the  oil  necessary  to  produce  the  proper 
amount  of  light  Just  as  it  is  necessary  to 
experiment  in  order  to  ascertain  what 
height  of  wick  will  give  the  best  light,  so 
it  is  necessary  to  experiment  with  the  car- 
buretor adjustment  until  the  best  possible 
adjustment  is  reached. 

METHOD  OF  ADJUSTMENT. 

Starting  with  the  needle  valve  which  con- 
trols the  gasoline  supply  to  the  spraying 
nozzle  slightly  open,  and  the  air  intake 
valve  at  its  widest,  and  gradually  closing 
the  latter  while  opening  the  former,  re- 
membering that  a  change  of  a  fraction  of 
an  inch  in  the  position  of  the  needle  valve 
may  sometimes  be  the  difference  between 
success  and  failure,  and  cranking  the  engine 
for  each  new  adjustment,  has  been  found 
to  be  as  practical  a  method  as  can  be  used 
where  nothing  is  known  of  the  proper  rela- 
tive position  of  the  valves.  Once  an  adjust- 
ment has  been  attained  at  which  the  engine 
will  start,  it  is  a  very  easy  matter  to  find 
the  adjustment  at  which  the  engine  will  give 
the  best  speed  and  the  most  power  when 
the  throttle  is  at  its  smallest  practical  open- 
ing and  the  spark  retarded.  The  writer 
once  saw  a  carburetor,  which  through  loose- 
ness of  binding  nuts  had  slipped  out  of  ad- 
justment and  stopped  the  engine,  worked 
with  for  over  an  hour  by  the  driver,  who 
had  been  told  by  his  predecessor  that  the 
needle  valve  was  turned  one  and  one-quar- 
ter turns  open,  when  the  real  amount  of 
opening  was  only  that  which  was  given  by 
two  notches  on  the  edge  of  the  wheel 
handle  of  the  valve,  each  notch  being  about 
one-eighth  of  an  inch  wide.  The  proper  ad- 
justment was  discovered  when  the  experi- 
mental adjustments  were  carried  on  in  the 
manner  previously  described. 

BLAMED    UNDESERVEDLY. 

The  carburetor  is  frequently  blamed  for 
imperfections  in  the  motor  operation  that 
arise  from  entirely  different  causes.  A  case 
in  mind  is  one  in  which  the  owner  of  a  large 
car  called  on  the  writer  for  advice  as  to  the 
make  of  carburetor  which  would  restore 
the  car  to  the  power  and  speed  it  had  when 
first  purchased.  From  the  statements  made 
by  the  interested  party  it  developed  that  the 
machine  had  gradually  fallen  down,  in  spite 
of  having  had  the  carburetor  changed  twice, 
both  carburetors  used  being  of  the  best 
makes    on    the    market      Suspecting    some 
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Other  cause  for  the  trouble  than  poor  car- 
buration,  the  supply  pipe  was  taken  down 
at  the  point  of  connection  with  the  carbu- 
retor, and  the  flow  tested  by  opening  the 
stop  cock  in  the  pipe.  This  was  found  to 
be  very  weak,  despite  the  fact  that  the  storage 
tank  was  more  than  half  full.  Search  was 
then  made  for  obstructions,  and  a  screen 
of  whose  presence  the  owner  was  entirely 
ignorant  was  found  to  be  badly  clogged. 
When  this  was  taken  out  and  cleaned,  and 
connections  once  more  made,  the  engine  had 
all  its  old  time  vim  and  speed.  This  is  a 
good  illustration  of  one  of  the  reasons  why 
many  people  find  the  automobile  so  expen- 
sive to  maintain.  Changing  the  carburetor, 
which  was  done  at  no  slight  expense,  had 
no  effect  on  the  trouble  whatever,  all  that 
was  needed  being  a  working  knowledge  of 
the  mechanism  in  question,  helped  out  by  a 
small  amount  of  experiment,  said  knowl- 
edge to  be  obtained  by  a  little  conscientious 
study  of  the  construction  of  the  gasoline 
system  and  carburetor. 

LEAKY   FLOAT. 

A  miss  or  intermittent  explosion  coming 
from  a  weak  spark  is  also  quite  frequently 
laid  to  the  carburetor,  when  the  trouble  is 
entirely  in  the  battery  or  wiring.  A  me- 
tallic float  which  rests  on  top  of  the  oper- 
ating levers,  which  actuate  the  float  valve, 
has  a  tendency  to  puncture  on  the  bottom 
from  wear  at  the  point  of  contact  with  these 
levers.  This  can  be  prevented  by  occasional 
tinning  over,  or,  in  other  words,  spreading 
a  thin  layer  of  solder  over  the  surface  of 
the  metal  with  a  soldering  iron.  In  doing 
this  care  must,  however,  be  taken  that  not 
enough  solder  be  applied  to  add  to  the 
weight  of  the  float  in  any  marked  degree, 
as  this  would  deprive  it  of  some  of  its 
buoyancy,  necesitating  a  larger  amount  of 
gasoline  in  the  chamber  to  lift  the  float  from 
the  levers,  thus  producing  too  high  a  level 
of  gasoline  in  the  spraying  nozzle,  bringing 
about  flooding  of  the  carburetor. 


Four  versus  Six  Cylinder  Cars. 

We  have  recently  received  two  commu- 
nications on  the  advantages  and  disad- 
vantages of  six  cylinder  cars  from  promi- 
nent manufacturers.  The  one  on  the  ad- 
vantages of  the  six  cylinder  car,  from  the 
Ford  Motor  Company,  may  be  regarded  as 
an  answer  to  the  other,  from  tlie  E.  R. 
Thomas  Motor  Company,  which  was  pub- 
lished in  some  papers  last  week  and  was 
therefore  undoubtedly  known  to  the  Ford 
Motor  Company  at  the  time  they  issued 
their  letter.  It  may  be  pointed  out  that  the 
views  expressed  in  these  two  letters  are 
represented  to  be  those  personally  held  by 
E.  R.  Thomas  and  Henry  Ford,  respective- 
ly. The  E.  R.  Thomas  Motor  Company,  it 
may  be  remembered,  built  a  six  cylinder 
racer  for  last  year's  Vandcrbilt  Cup  race, 
and  Henry  Ford  also  built  a  six  cylinder 
racing  machine  in  the  first  place.  It  may 
perhaps  be  considered  significant  that  a 
mamifacturer  of   four  cylinder  cars   issues 


a  statement  why  he  does  not  manufacture 
six  cylinder  cars. 

E.  R.  Thomas  admits  the  greater  uni- 
formity of  torque  and  greater  flexibility  of 
six  cylinder  engines,  but  does  not  deem 
these  advantages  a  compensation  for  the 
accompanying  disadvantages,  which  he  ex- 
plains as  follows: 

"It  is  obvious  that  six  cylinders  weigh 
more  than  four,  and  hence  the  weight  is 
greater  on  the  front  axle.  The  four  cylin- 
der car  is  easier  to  steer,  is  easier  on  front 
tires  and  is  more  comfortable,  as  the  car 
being  lighter  in  front  will  surmount  ob- 
stacles with  less  jar  and  strain. 

"Six  cylinders  require  10  or  more  inches 
longitudinal  space  in  front  of  the  dash  in 
excess  of  that  necessary  for  four  cylinders; 
hence  a  six  cylinder  car  requires  10  or 
more  inches  of  increased  wheel  base,  al- 
lowing the  same  tonneau  room.  The 
longer  the  wheel  base,  the  longer  and 
heavier  construction  is  required  to  with- 
stand the  increased  road  strains. 

"Six  cylinders  of  equal  piston  area  as  a 
four  cylinder  will  develop  much  less  power 
than  the  four,  owing  to  fifty  per  cent,  in- 
creased friction  of  the  two  extra  cylinders 
and  cam  bearings.  The  loss  in  general  re- 
sults is  large,  owing  to  the  two  extra  pis- 
tons, the  weight  of  the  extra  pistons  and 
connecting^  rods  working  against  the  com- 
pression on  the  uplift,  of  two  extra  valves, 
and  the  fact  that  in  addition  to  the  loss 
of  power  generated  great  weight  is  added 
to  the  car  by  reason  of  longer  wheel  base 
and  extra  parts. . 

"Six  cylinders  require  a  longer  and  com- 
paratively heavier  crank  shaft,  and  its  lia- 
bility to  twist,  spring  and  break  is  greatly 
increased.  Accordingly  more  and  larger 
bearings  are  necessarily  required. 

"The  complications  and  troubles  of  six 
cylinders,  compared  with  four,  naturally  in- 
crease fifty  per  cent;  but  they  seem  to  ii>- 
crease  in  a  greater  ratio.  Timing  of  the 
engine  is  an  instance;  then  come  the  more 
complicated  systems  of  wiring,  of  lubrica- 
tion, of  cooling,  of  getting  the  proper  mix- 
ture and  distribution  of  the  gas  from  the 
carburetor.  Much  more  gas  and  cylinder 
oil  are  consumed  for  the  amount  of  power, 
and  there  is  much  more  battery  consump- 
tion, and  also  fifty  per  cent,  more  attention 
to  the  motor  is  required. 

"The  problem  of  most  manufacturers  is 
to  simplify,  for  the  more  complications  the 
greater  number  of  wearing  parts,  the  more 
certain  eventual  increased  annoyances  and 
expense,  and  hence  we  regard  the  six  cylin- 
der car  more  of  a  fad  than  an  ideal  for  the 
average  touring  car." 

In  reply  to  the  charge  frequently  made 
by  those  who  still  advocate  the  four  as 
against  the  more  modern  six  cylinder  type 
of  motor  car,  Henry  Ford  has  the  follow- 
ing to  say: 

"The  six  cylinder  motor  not  only  is  not 
heavier  than  the  four  cylinder  one  of  the 
same  power,  but.  on  the  contrary,  is  even 
somewhat  lighter.  Without  authentic 
power  tests  at  hand,  the  only  w«iy  to  com- 


pare the  powers  is  to  compare  the  piston 
displacement  of  each.  Compression  and 
speed  being  equal,  the  difference  between 
the  two  will  be  so  slight  it  may  be  con- 
sidered a  negligible  quantity. 

"The  six  cylinder  Ford  motor  is  rated  a: 
40  horse  power.  The  cylinder  dimensions 
are  4^x454  inches  bore  and  stroke  re- 
spectively. The  total  piston  displacement 
in  the  six  cylinders  is  therefore  360.5  cubic 
inches.  Four  cylinders  having  the  same 
piston  displacement  would  need  to  have  a 
bore  and  stroke  of  554x554  inches  respec- 
tively. (Motors  of  these  dimensions  are 
ordinarily  rated  at  50  horse  power.)  A 
four  cylinder  motor  of  the  above  dimen- 
sions would  ordinarily  have  a  flywheel  of 
20  inches  diameter  and  weighing  not  less 
than  140  pounds.  The  Ford  six  cylinder 
has  a  16  inch  flywheel,  weighing  65  pounds. 
By  increasing  this  diameter  to  20  inches 
the  flywheel  need  weigh  only  50  pounds, 
or  n  pounds  if  the  diameter  was  24  inchei 
the  usual  size  in  single  cylinder  motors. 
In  short,  the  weight  may  be  decreased  to 
any  desired  amount  by  increasing  the 
diameter. 

"Road  clearance  being  an  object  a  smal] 
flywheel  is  used.  If  the  four  cylinder 
maker  wanted  the  same  road  clearance 
and  so  reduced  his  flywheel  to  the  Ford 
diameter — 16  inches — he  would  have  to  pjt 
175  pounds  of  dead  metal  into  it  to  %t\  the 
same  results  as  he  gets  with  his  140  p^wnd 
20  inch  wheel. 

"That  the  six  cylinder  motor  of  same 
total  piston  displacement  is  lighter  than  the 
four  of  same  power  is  shown  by  the  follow- 
ing: The  two  extra  cylinders  in  the  ForJ 
weigh,  with  valves  and  all  attachments,  ex- 
actly 56  pounds.  Two  extra  piston;  an*i 
connecting  rods  complete,  17  pounds.  The 
additional  length  of  crank  shaft  and  alu- 
minum base  is  exactly  .compensated  for  by 
the  necessarily  larger  diameter  of  parts  in 
the  four  with  its  large  bore  and  longer 
stroke.  We  then  have  yz  pounds  of  extra 
weight  due  to  the  addition  of  the  two  cylin- 
ders, which  is,  however,  offset  by  75  pounds 
reduction  in  the  flywheel  weight  neces- 
sary for  this  type  of  motor.  This  leaves 
an  advantage  of  2  pounds  for  the  six  cylin- 
der. 

"But  the  larger  cylinders  necessary  to 
produce  the  same  power  in  four  that  we  get 
from  six  would  weigh  fully  25  per  cent 
more  each  than  the  smaller  ones— they 
must  not  only  be  larger  but  the  walls,  water 
jacket  spaces,  pistons  and  other  parts  also 
must  be  larger.  Consequently,  the  six  cyl- 
inder motor  is  25  to  30  pounds  lighter  than 
the  four  cylinder  of  same  power. 

"An  even  more  convincing  demonstration 
would  be  to  weigh  a  six  cylinder  motor  on 
the  same  scale  as  a  four  cylinder  of  the 
same  capacity." 


The  German  Automobile  Club  at  its  last 
meeting  decided  to  organize  a  scientific 
competition  for  carburetors  and  cooling  d^ 
vices,"  in  which  undertaking  it  will  be  aided 
by  the  related  Technical  Association. 


June  13,  1906. 
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Some  Features  of  the  1906  Carter 
Cars. 

Since  the  general  description  of  these 
:ars  (see  Vol.  17,  page  320)  was  written 
»ome  detail  changes  have  been  made,  and 
Irawings  illustrating  various  parts  have 
)ccn  obtained. 

The  use  of  band  brakes  upon  the  rear 
R'heels  has  been  discontinued,  and  internal 
)rakes,  inclosed  from  dust  and  mud,  are 
low  used.  The  brake  shoes  are  faced  with 
amcl's  hair  belting  and  expanded  by  cams. 
They  are  operated  by  the  right  foot  pedal, 
irhich  is  retained  in  any  desired  position 
t)y  a  ratchet. 

The  front  axle  is  a  single  I  section  cast- 
ing of  Parsons*  manganese  bronze.  The 
pivots  are  of  the  Lemoine  type,  the  thrust 
being  taken  on  ball  bearings.  The  pivot 
levers  are  forced  on  taper  squares  on  the 
lower  end  of  the  pivots  and  held  in  place 
by  brazing  and  by  riveting  over  the  ends. 

The  tank   outlet,  shown  in  Fig.   i.  pro- 


V-^Ved  and  pinned  to  shaft  E.  Upon  the 
rear  end  of  this  shaft  h  forced  and  keyed 
the  driving  disc  F,  which  is  made  of  an 
aluminum  composition,  and  20  inches  in 
diameter  The  thrust  from  the  friction 
wheel  is  taken  on  a  circle  of  three-quarter 
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Fig.  I. — Outlet  and  Drain  of  Tank. 


vides  a  simple  means  for  giving  a  warning 
when  the  gasoline  supply  is  low.  A  is  the 
bottom  of  the  tank,  and  B  a  round  dish-like 
casting,  within  which  are  two  tubes  C  and 
G.  Ordinarily  the  fuel  is  taken  through 
tube  C,  but  when  its  level  reaches  the  top 
of  this  tube,  and  warning  is  given  that  the 
fuel  supply  is  low,  there  is  still  ij^  inches 
of  gasoline  in  the  tank,  which  may  be  used 
by  opening  globe  valve  I.  Any  sediment  in 
the  gasoline  tends  to  collect  in  B,  and  may 
be  drained  off  by  removing  plug  H. 

In  view  of  the  fact  that  the  recent  Two 
Gallon  Efficiency  Contest  seems  to  show 
that  the  sliding  wheel  and  disc  friction 
drive  possess  about  an  average  degree  of 
efficiency  for  light  cars  at  low  speeds,  it 
way  be  of  interest  to  show  some  details 
of  the  Carter  car  speed  changing  device, 
which  is  of  this  type. 

The  driving  shaft  and  disc  are  shown  in 
Fig.  2.  The  three  studs  A  are  secured  in 
the  flange  of  the  flywheel,  and  drive  the 
disc  through  the  spider  C,  which  slides  on 
the  rear  end  D  of  the  crank  shaft,  and  is 


Fig.  2. — ^Driving  Disc  and  Control  Connections. 


inch  balls  G,  mounted  in  a  hardened  steel 
cup,  which  is  forced  into  the  bronze  case 
L;  the  hub  of  L  extends  through  the 
bracket  J,  in  which  it  is  free  to  slide,  but  it 
is  held  from  turning  by  a  feather.  On  its 
rear  end  is  fastened  a  collar,  with  two 
projecting  pins  on  which  are  rollers  I. 
Through  slots  K  K  in  bracket  J  pass  bolts 
which  secure  it  to  a  heavy  I  section  cast 
steel  cross  member  of  the  frame.  Upon 
pins  in  the  rear  end  of  bracket  J  is  motmt- 
ed  the  forked  lever  H,  whose  lower  ends 
are.  cam  shaped  and  whose  upper  end  con- 
nects directly  to  the  left  foot  pedal.  Press- 
ing this  pedal  forward  forces  the  cam 
faces  of  H  against  rollers  I  and  presses 
disc  F  against  the  friction  wheel.  The 
leverage  ratio  from  the  pad  of  the  foot 
pedal  to  the  disc  is  about  18  to  i,  and  the 
movement    of    the    disc    is    one-eighth    to 


a         A 


three-sixteenth  inch.  The  collars  M  con- 
trol the  adjustment  of  bearing  G;  and  the 
relation  of  cam  lever  H  to  rollers  I  may 
be  adjusted  by  moving  bracket  J  in  slots 
K.  Disc  F  is  normally  held  out  of  engage- 
ment by  springs  B. 

Fig.  3  shows  the  sliding  friction  wheel 
and  shaft,  as  it  would  appear  looking  from 
the  rear  of  the  car  toward  the  front,  when 
in  the  high  speed  position.  The  friction 
ring  A  is  20  inches  in  diameter  by  i^ 
inches  face,  and  seven-eighth  inch  thick. 
It  is  made  of  a  paper  composition,  and  is 
clamped  by  screws  between  a  flange  on  the 
wheel  rim  and  a  forged  steel  ring,  project- 
ing one-quarter  inch  beyond  the  flange. 
This  wheel  slides  on  a  feather  on  shaft  B, 
and  can  be  moved  to  the  right  until  its 
hub  reaches  shoulder  I  on  the  sprocket  hub. 

The  ends  of  shaft  B  run  in  American 
roller  bearings,  moimted  in  bronze  balls  F, 
which  are  held  from  turning  by  pins  not 
shown.  These  provide  for  flexure  of  the 
shaft  caused  by  pressure  of  the  disc  and 
pull  of  the  chain,  which  forces  act  together. 

Spherical  cases  P  are  fastened  to  brack- 
ets H,  which  are  riveted  to  the  frame  in 
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Fig.  3. — Friction  Wheel  and  Shaft. 

such  a  manner  that  they  may  be  adjusted 
up  and  down  or  from  front  to  rear  as  re- 
quired. It  has  been  found  important  that 
the  centre  line  of  the  disc  shaft  produced 
should  pass  through  the  centre  line  of  shaft 
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B;  otherwise  the  friction  wheel  will  tend 
to  "crawl"  in  op  out  on  the  disc.  With  this 
adjustment  properly  made  there  is  no  need 
of  fastening  the  friction  wheel  in  position, 
and  no  locking  device  is  provided  on  the 
hand  lever. 

The  paper  filling  is  guaranteed  to  wear 
for  one  year,  and  a  new  one  is  furnished 
for  $2.50. 


seen  that  the  gear  comprises  two  beveled 
friction  discs,  with  three  beveled  friction 
pulleys  on  the  driving  shaft  between  them; 
also,  quick  acting  end  thrust  boxes  for  con- 
trolling the  motion  of  the  discs,  and  lever 
and  pedal  connections  for  operating  the  de- 
vice. By  the  arrangement  employed  the 
alignment  of  the  driving  shaft  is  not  altered 


The   Meiselbach   Gasoline   Motor 
Trucks. 

The  A.  D.  Meiselbach  Motor  Wagon 
Company,  of  North  Milwaukee,  Wis.,  are 
building  a  2  ton  truck  and  a  i  ton  deliver}' 
wagon,  which  are  said  to  be  of  such  con- 
struction that  they  can  be  operated  by  any 
truck  driver  of  ordinary  intelligence. 

The  delivery  wagon  has  a  wheel  base  of 
84  inches,  a  gauge  of  56^^,  and  is  fitted 
with  36x3^/^  rear  and  32x3^  front  side  wire 
solid  rubber  tires.  A  maximum  speed, 
loaded,  of  15  miles  per  hour  is  claimed. 
Special  designs  of  bodies  to  suit  different 
conditions  can  be  fitted  to  the  chassis. 

The  gasoline  motor  is  of  the  double  cyl- 
inder opposed  horizontal  water  cooled  type, 
of  5  inches  bore  and  4^^  inches  stroke. 
The  valves  are  2%  inches  in  diameter,  and 
the  valve  stems  are  supported  in  guides  S14 
inches  long.  The  piston  pins  are  of  tool 
steel,  1 54  inches  in  diameter,  and  with  2^ 
inch  length  of  bearing.  The  crank  shaft  is 
of  i^  inch  diameter  and  is  supported  in 
babbitt  metal  end  bearings  5  inches  long. 
The  motor  measures  igj^  inches  in  width 
by  31  inches  in  length  over  all,  and  weighs 
complete  with  flywheel  370  pounds.  The 
crank  case  is  fitted  with  cover  plates  on  top 
and  bottom. 

The  wagons  are  fitted  with  a  bevel  fric- 
tion change  speed  gear,  as  illustrated  in  the 
view  of  the  chassis  herewith.     It  will  be 


this  gear  wilKalso  be  placed  on  the  market 
separately. 

The  rear  axle  of  the  i  ton  deliver>-  wagoo 
is  a  steel  forging  of  i^  inches  square  sec- 
tion, and  fitted  with  Timken  roller  bear- 
ings. The  rear  wheel  driving  sprockets  ar< 
crucible  steel  castings,  cut  with  forty  teetli 
for  a  chain  of   iJ4   inches   pitch   and  ti\C" 


The  Meiselbach  Gasoline  Motor  Truck. 


Chassis  of  Meiselbach  Truck,  Showing 
Friction  Drive. 


when  the  friction  cones  are  forced  into  con- 
tact with  the  friction  discs.  Within  the 
hubs  of  the  friction  cones  are  ball  bearing 
thrust  journals  which  take  up  the  thrust 
due  to  the  pressure  at  the  frictional  sur- 
faces. 

As  the  two  side  discs,  engage  diametrically 
opposite  points  of  the  friction  cone  they  are 
driven  in  opposite  directions.  The  shaft  of 
the  left  hand  disc  transmits  its  motion  to  a 
parallel  shaft  in  front  of  it  by  means  of  an 
enclosed  pair  of  spur  pinions  which  remain 
constantly  in  mesh,  and  from  the  latter  shaft 
and  the  shaft  of  the  right  hand  disc  the 
power  is  transmitted  to  the  two  rear  wheels 
by  chains.  The  most  rearward  friction  cone, 
which  slides  on  a  sleeve  on  its  shaft,  is 
forced  against  the  side  discs  by  means  of  a 
hand  lever.  It  will  be  noticed  that  the  discs 
have  stepped  beveled  surfaces,  and  that 
there  are  two  cones  adapted  to  engage  with 
the  outer  one  of  these  surfaces,  the  rear  one 
of  the  two  giving  the  slow  forward  speed 
and  the  forward  one  the  reverse  speed.  The 
high  speed  forward  is  obtained  by  means  of 
the  cone  engaging  with  the  inner  beveled 
surfaces  of  the  friction  discs.  The  friction 
gear  combines  the  functions  of  a  friction 
clutch,  change  speed  mechanism  and  differ- 
ential gear.  The  makers  state  that  the 
problem  of  the  proper  frictional  surfaces 
has  been  the  subject  of  experiments  extend- 
ing over  a  long  period,  and  that  the  fric- 
tional parts  last  three  years,  and  can  be  re- 
newed at  a  cost  of  $1  each.  The  change 
speed  gear  also  serves  the  function  of  a 
double  acting  brake,  by  engaging  two  of 
the  speeds  at  the  same  time.     We  learn  that 


eighth  inch  roller.  The  front  axle  is  of  ifi 
inches  square  section  and  of  Timken  make. 
The  rear  springs  are  of  the  platform  t>-pe, 
while  the  front  springs  are  semi-elliptic  and 
contain  seven  leaves  each. 


The  Arrow  Two  Cycle   Motor. 

The  Buffalo  Auto  Truck  and  Motoi 
Company,  37  Mississippi  street  Buffalo 
N.  Y.,  manufacture  under  the  Eckhard  pat- 
ents a  new  type  of  two  cycle  ga<;olir.< 
motor  in  various  sizes  up  to  80  hor^< 
power.  The  engine  is  of  somewhat  un- 
usual design,  each  cylinder  being  fitteci 
with  three  valves,  viz.,  the  check  valve  A 


Side  View  of  Two  Cylinders  of  Buffalo 
Arrow  Motor. 

in  the  inlet  pipe;  the  throttle  valve  B 
which  controls  the  inlet  port  in  the  <\Ct 
wall  of  the  cylinder,  and  the  govcmir^ 
valve  C.     The  operation  of  the  motor  is  as 
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)lIows :  When  running  at  light  load,  when 
ic  piston  is  at  the  bottom  of  the  stroke 
aly  the  exhaust  port  F  is  uncovered,  the 
ilct  port  G  being  closed  by  the  throttle 
live  B.  During  the  upward  stroke  of  the 
ston  a  slight  vacuum  is  produced  in  the 
•ank  chamber,  and  a  charge  is  drawn  in 
ist  the  check  valve  A  and  through  the  in- 
t  passage  J.  At  the  end  of  the  upward 
roke  the  check  valve  A  closes,  and  dur- 
g  the  downward  stroke  of  the  piston  the 
large  is  compressed  in  the  crank  cham- 
!r.  When  the  compression  pressure  in 
ic  crank  chamber  reaches  about  5  pounds 
!r  square  inch,  the  governing  valve  C 
pens,  and  part  of  the  charge  from  the 
ank  chamber  is  forced  through  this  valve 
ito  the  combustion  chamber,  where  it  i3 
impressed  during  the  next  upward  stroke 
f  the  piston  and  fired  at  about  the  end 
f  the  stroke  by  means  of  a  spark  plug 
crewed  into  the  cylinder  head  at  E.  The 
laximum  compression  in  the  crank  cham- 
ber is  about  10  pounds  per  square  inch. 
In  case  it  is  desired  to  increase  the 
wwer.  the  throttle  valve  B  is  opened  by 
neans  of  the  link  D,  which  controls  both 


Great  flexibility  and  high  fuel  economy  are 
claimed  to  result  from  this  method  of  con- 
trol. The  link  D  is  connected  to  a  finger 
lever  moving  over  a  quadrant,  and  the 
valves  can  therefore  be  regulated  accurately 
and  positively.  As  the  spark  is  cut  out  be- 
fore the  control  valve  C  is  open,  there  is 
no  danger  of  explosions  occurring  in  the 
crank  chamber  when  the  engine  speed  is 
throttled  down.  The  normal  speed  of  the 
engine  is  600  r.  p.  m.,  and  the  throttle 
control  is  said  to  allow  of  speeds  as  low  as 
100  r.  p.  m. 

The  motor  is  built  with  either  jump 
spark  or  make  and  break,  but  the  makers 
recommend  the  make  and  break  as  being 
more  reliable.  The  cylinders  are  water 
cooled,  and  the  water  connections  are  so 
placed  as  to  insure  a  fairly  even  tempera- 
ture of  the  cylinder  walls. 

Among  the  different  sizes  of  engines 
manufactured  is  a  four  cylinder  40  horse 
power  fitted  with  make  and  break  ignition. 
This  motor  has  cylinders  of  7  inches  bore 
by  8  inches  stroke;  a  flywheel  20  inches  in 
diameter,  a  2%  inch  crank  shaft,  and  a 
base  16  inches  wide  by  41  inches  long;  it 
has  a  normal  speed  of  450  r.  p.  m.,  and 
weighs  complete  750  pounds. 


Section  of  Buffalo  Arrqvv  Motor. 

it  and  the  governing  valve  C.  Then  the 
charge  from  the  crank  chamber  will  enter 
the  cylinder  through  the  port  G,  and  a 
larger  charge  will  be  admitted,  there  being 
less  or  no  throttling  effect.  The  upper  end 
of  the  link  D  slides  on  a  vertical  guide  rod 
secured  to  adjacent  cylinders.  The  throttle 
valve  B  is.  of  course,  opened  by  moving 
the  upper  end  of  this  link  downward;  by 
moving  it  upward,  the  ignition  is  tirst  cut 
off  and  then  the  control  valve  C  is  opened, 
so  that  a  charge  passes  into  and  out  of 
the  cyhnder  with  each  reciprocation  of  the 
ipiston,  without  being  ignited.  In  this  man- 
Iner  one  pair  of  cylinders  can  be  cut  out  at 
^ill.   and    the    other    pair    operated    singly. 


danger  of  cutting  than  a  cylindrical  bearing, 
attention  is  called  to  the  impossibility  of  the 
friction  loss  in  this  form  of  joint  increasing 
with  the  load.  Many  types  of  joints  of  light 
construction,  the  bearings  of  which  are  in 
perfect  static  alignment,  show  an  apprecia- 
ble loss  of  power  when  subjected  to  load. 
In  the  Hartford  joint  no  such  cramping  ef- 
fect is  possible,  it  being  evident  that  free 
motion  would  not  be  interfered  with,  even 
if  shock  or  overload  were  sufficient  to  bend 
the  driving  arms  somewhat.  It  is  also 
pointed  out  that  the  construction  gives 
great  strength  by  carrying  the  weakest 
point  of  the  system  far  out  from  the  cen- 
tre, thus  decreasing  the  breaking  strain. 

All  parts  of  the  joint  are  of  steel,  and 
are  interchangeably  machined.  The  driv- 
ing yokes  arc  forged  from  carbon  or  nickel 
steel,  according  to  specifications,  the  ball 
ends  being  case  hardened.  The  socket 
rings  are  forged  from  tool  steel  and  spring 
tempered,  the  combination  of  metals  result- 
ing in  a  bearing  of  high  quality.  Ample 
provision  is  made  for  efficient  lubrication. 
An  annular  groove  is  cut  in  each  spherical 
socket   with  large  channels  connecting  to 


The  New  Hartford  Universal  Joint. 

The   Hartford   Automobile   Parts    Com- 
pany,   of    438    Asylum    street,     Hartford, 
Conn.,  has  brought  out  a  new  type  of  uni- 
versal joint  for  shaft  drive  cars  which  em- 
bodies a  new  application   of  an    old    and 
well  tried  principle.      As  will    be    readily 
perceived    from   the    illustration,   the  joint 
has  no  centre  block  or  spider,  but  consists 
of  double  arm  driving  yokes  with  spherical 
or  ball  ends,  these  ends  fitting  into  sockets 
in   an   annular   ring.     This   socket   ring  is 
made  in  halves,  and  each  pair  of  half  sock- 
ets is  slotted  sufficiently  to  admit  the  neck 
of  the  balls,  and  allow  an  angular  move- 
ment  of   the   yokes   of    15    degrees   either 
side  of  the  normal.     It  requires  four  half 
rings   identical    in    construction   for    each 
complete  joint  either  pair  of  halves  being 
of  necessity  assembled  with  the  breaks  at 
right  angles,  so  that  when  bolted  together 
the  four  parts  become  a  rigid  ring.     As  a 
reinforcement    and    to    hold    in    place    the 
pressed  steel  enclosing  casings,  an  outside 
steel  flanged  ring  is  fitted.     The  casing  is 
all  metal   and   consists   of   two   semi-cylin- 
drical covers  closing  over  caps  fitted  to  the 
driving  hubs,  the  joint  being  made  grease 
tight  by  means  of  felt  packing. 
Many    advantages 

are  claimed  for  the 

application  of  a  pair 

of    ball    and    socket 

joints    to    obtain    a 

universal  drive.     Be- 
sides the  fact  that  a 

spherical*  bearing 

will    work    under    a 

greater  pressure  per 

unit    of    area,    with 

less  frictic^n  and  less  The 


Parts  of  Joint. 

the  grease  chamber.  The  rapid  revolution 
of  the  joint  forces  the  grease  directly  onto 
the  friction  surface  of  the  balls. 


A  London  garage  offers  to  undertake  the 
entire  up-keep  of  a  28  horse  power  car  for 
$125  a  month,  or  $1,500  a  year.  The  car 
must  be  bought  from  the  firm  in  the  first 
instance,  and  the  annual  mileage  allowed  is 
6,000  miles— above  that  an  extra  charge  of 
18  cents  a  mile  is  incurred ;  but  these  condi- 
tions fulfilled,  the  owner  is  relieved  of  all 
responsibility  under  every  head,  and  the  car 
is  always  at  his  disposal  for  the  sum  named. 


"Hartford"  Universal  Joint. 
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The  Shippey  Shock  Absorber. 

Geo.  E.  Shippey,  220  First  street,  Pitts- 
field,  Mass.,  has  recently  been  allowed  a 
patent  on  the  shock  absorber  here  illus- 
trated.    It  is  simply  a  fiat  spring  which  is 
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The  Shippey  Shock  Absorber. 

fastened  to  the  body  of  the  vehicle,  the 
spring  working  between  two  rollers  in  a 
holder  which  is  attached  to  the  vehicle 
spring  by  a  clip.  The  shape  of  the  spring 
allows  free  action  of  the  springs  to  a  cer- 
tain point,  when  a  gradually  increasing  re- 
sistance is  offered.  A  set  of  these  shock 
absorbers  has  been  in  use  for  the  past  six 
months,  and  is  said  to  have  proven  very 
satisfactory. 


The  Sager  Equalizing  Spring. 

J.  H.  Sager  Company,  Rochester,  N.  Y., 
manufacture  a  simple  device  for  modifying 
the  action  of  vehicle  springs,  as  illustrated 
by  the  line  drawing  herewith.  The  device 
does  not  comprise  any  frictional  parts,  but 
consists  simply  of  a  coil  spring  of  the  barrel 
pattern  with  an  eye  at  each  end.  One  end 
is  fastened  to  the  axle,  while  the  other  end 
is  fastened  to  the  body  or  upper  frame 
work.  The  barrel  spring  pattern  has  the 
advantage  over  other  types  of  coil  springs, 
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Sager  Spring  Check. 

that  the  large  diameter  spires  admit  of  easy 
action,  while  the  small  coils  at  each  end 
are  much  stiffer  and  come  into  play  only 
when  needed,  at  a  time  when  an  overload 
is  applied  or  a  violent  rebound  occurs.  The 
spring  is  so  designed  and  placed  that  it  acts 
in  the  capacity  of  both  a  compression  and 
tension  spring,  changing  automatically  with 


the  up  and  down  movement  of  the  body  of 
the  car. 

For  runabouts,  touring  cars  and  light  de- 
livery cars  the  coils  are  7  inches  in  length 
over  all,  with  an  outside  diameter  of  3^ 
inches,  and  made  of  crucible  spring  steel, 
oil  tempered,  and  varying  in  gauge  as  fol- 
lows: 54  inch,  9-32  inch,  5-16  inch,  11-32 
inch,  ^  inch  and  7-16  inch,  according  to  the 
weight  and  capacity  of  the  car.  .For  heavy 
commercial  motor  trucks  of  2  ton  and  up- 
ward capacity,  the  coils  are  10^  inches  over 
afl,  and  4  inches  outside  diameter,  and  made 
of  one-half  inch  rod  and  upward,  accord- 
ing to  the  weight  and  carrying  capacity  of 
the  car. 


The  Dayton  Gasoline  Storage 
Outfit. 

The  cut  shows  the  Dayton  gasoline 
storage  outfit,  made  by  the  Boyer-Radf ord 
&  Gordon  Tank  and  Pump  Company,  of 
Dayton,  Ohio,  and  represented  in  New 
York  by  H.  E.  Dobson,  of  120  Liberty 
street.  The  outfit  was  described  in  our 
Garage  Number,  but  the  cut  was  inadver- 


Dayton  Gasoline  Outfit. 

tently  omitted.  A  special  feature  of  the 
outfit  is  the  automatic  registering  device 
which  enables  the  owner  to  tell  what 
amount  of  gasoline  has  been  drawn  from 
the  tank  during  a  certain  period. 


The  Smith  Improved  Lock  Nut. 

The  Smith  Improved  Lock  Nut  Company, 
of  Rockford,  111.,  are  manufacturing  the 
lock   nut   illustrated  herewith,   which   they 


claim  to  be  specially  adapted  for  automo- 
bile use.  The  nut  is  all  in  one  piece  and 
can  be  taken  off  and  put  on  the  bolt  in  the 
same  way  and  just  as  easily  as  an  ordinary 
luit.  It  is  made  of  steel,  and  tapped  all 
the  way  through,  then  the  conical  projec- 


tion is  slotted  and  slightly  compressed,  and 
the  nut  is  then  tempered,  which  gives  it  a 
strong  grip  on  the  bolt,  and  it  is  claimed 
that  it  can  never  come  loose,  and  yet  may 
be  easily  removed  or  put  on  with  a  wrench. 
These  nuts  are  made  with  the  standard 
threads  and  fit  any  common  standard  bolts. 

Infringement  Suit  Under  May  bach 
Gear  Shifter  Lock  Patent. 

The  Daimler  Manufacturing  Company, 
Steinway,  N.  Y.,  have  filed  a  bill  of  com- 
plaint in  the  United  States  Circuit  Court, 
seeking  to  enjoin  the  Corbin  Motor  Vehicle 
Corporation,  New  Britain,  Conn.,  from  ihe 
use  of  a  method  of  interlocking  shift  gear 
mechanism,  which  is  alleged  to  be  an  in- 
fringement of  one  of  the  Maybach-Daimler 
patents,  which  are  now  controlled  by  the 
American  Daimler  Company.  Patent  No. 
686,100,  which  was  issued  to  W.  A.  May- 
bach  November  5,  1901,  describes  a  slotted 
locking  plate  which  is  actuated  by  the  shift- 
ing lever  to  hold  in  position  two  or  three 
shifting  bars,  while  the  remaining  shifting 
bar  is  free  to  move  under  the  control  of  the 
lever  which  commimicates  with  it  by  mcan> 
of  a  rack  and  pinion  construction.  With  the 
transverse  movement  of  the  lever  the  lock- 
ing plate  is  moved  in  such  a  way  as  to  check 
or  release  the  proper  bars  by  engaging  the 
slots  cut  in  their  under  side.  The  specifica- 
tions further  include  the  use  in  this  combina- 
tion of  the  gridiron  segment  and  the  rack 
and  pinion  shifting  mechanism  for  actuat- 
ing the  bars.  They  do  not,  however,  con- 
stitute a  claim  for  the  use  of  either  indi- 
vidually. 

The  Corbin  Motor  Vehicle  Corporation 
assert  that  the  construction  claimed  to  be 
an  infringement  has  been  covered  by  an 
earlier  patent.  They  say  that  they  have  been 
prepared  for  a  number  of  months  for  this 
suit.  The  attorneys  representing  the  Daim- 
ler Company  are  Houston  &  Houston,  38 
Park  Row,  New  York  city,  and  the  at- 
torneys for  the  Corbin  Company  are  Bart- 
lett,  Mitchell  &  Mitchell,  41  Park  Row,  New 
York. 


In  England  some  experiments  have  re- 
cently been  made  in  the  use  of  kerosene  ir> 
an  internal  combustion  engine  with  concen- 
tric inlet  and  exhaust  valves,  the  latter  in- 
side. The  ordinary  carburetor  is  used,  and 
the  engine  is  started  with  gasoline,  but 
after  a  moment's  operation  the  kerosene  is 
turned  on,  and  the  sprayed  kerosene  is 
claimed  to  be  vaporized  in  passing  around 
the  heated  exhaust  valve.  The  tests  were 
made  on  a  Parson^  engine,  and  showed  a 
fuel  consumption  of  one-tenth  gallon  per 
horse  power  hour. 


In  retaliation  for  the  recently  passed  anti- 
automobile  legislation  (automobile  tax  bill 
and  automobile  indemnity  bill)  some  German 
automobilists  are  withholding  their  contri- 
butions to  the  German  Navy  Union,  a  pa- 
triotic association  endeavoring  to  prortKir 
the  development  of  the  German  navy. 
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Commercial 
Applications 

^ 

Motor  Tower  Wagon  for  Trolley 
Line  Repair. 

During  the  last  five  years  trolley  tram- 
cars  have  been  laid  down  extensively  in  the 
streets  of  all  the  large  cities  and  towns  in 
Great  Britain,  and  many  of  these  lines  are 
owned  and  operated  by  the  local  authori- 
ties. For  repairing  the  frequent  break- 
ages of  the  trolley  wires  it  has  hitherto  been 
the  custom  to  keep  a  pair  of  horses  con- 
stantly harnessed  to  a  tower  wagon  at  two 
or  three  points  along  the  various  routes,  to 
run  out  immediately  in  response  to  a  lele- 
phone  message.  Such  a  method  entails  not 
only  considerable  loss  of  time  but  also  of 
revenue,  particularly  if  the  breakdown  hap- 
pens to  be  more  than  a  mile  away  and  any- 
where near  a  terminal. 

In  the  city  of  Glasgow  the  cars  are  owned 
by  the  corporation,  and  they  have  recently 
purchased  a  motor  tower  wagon  which  has 
been  so  successful  that  some  more  are  or- 
dered. The  complete  vehicle  illustrated  was 
designed  and  built  by  the  New  Arrol- Johns- 
ton Car  Company,  Ltd.,  of  Paisley,  and  has 
many  special  features.    The  motor  is  a  two 


i^ 


Arroll-Johnston  Chassis  for  Tower  Wagon. 

(Note  how  steering  column  is  brought  to  front  edge  of  frame  to  economize    space.) 


cylinder  horizontal,  water  cooled,  with  two 
pistons  to  each  cylinder,  and  is  situated  in 
the  fore  part  of  the  wagon.  The  water  and 
gasoline  tanks  are  behind  the  dashboard, 
and  the  radiators  are  placed  in  front  of  and 
below  the   frame,  but  are  kept  some   few 


Gasoline  Motor  Tower  Wagon. 


inches  within  the  line  of  the  front  spring 
hangers,  so  as  not  to  be  injured  in  case  of 
collision;  as  in  all  the  commercial  vehicles 
constructed  by  this  company  the  radiators 
take  the  form  of  a  triangle,  the  apex  point- 
ing to  the  rear  of  the  vehicle  and  the  base 
being  toward  the  front  every  one  of  the 
gilled  tubes  therefore  receiving  the  full 
benefit  of  the  air  draught.  The  transmis- 
sion is  by  a  leather  faced  cone  clutch,  three 
forward  speed  and  reverse  gear  box,  differ- 
ential within  gear  box  and  countershaft  car- 
rying two  side  drive  roller  chains.  The 
pedal  brakes  on  the  countershaft  are  doubled 
and  are  of  huge  dimensions,  as  many  of  the 
streets  are  steep;  a  side  lever  actuates  two 
internal  expansion  brakes  within  drums 
bolted  to  the  rear  wheels.  The  frame  is 
pressed  steel,  and  carried  high  above  the 
wheels  to  enable  adjustments  of  engine,  etc., 
to  be  made  without  discomfort. 

The  arrangements  for  the  tower  are 
novel;  all  parts  of  this  except  the  working 
platform  are  made  of  angle  steel,  i<roperly 
braced  and  strengthened.  The  tower  rests 
on  a  platform  over  the  rear  wheels  and  is 
really  in  two  sections,  each  section  being  12 
feet  high,  thus  giving  a  total  lift  of  24  feet 
when  the  inner  one  is  raised  by  a  winch  on 
the  wagon  floor.  The  platform  is  erected 
on  a  hardened  steel  turntable,  and  is  care- 
fully balanced,  so  that  it  can  be  swung 
round  horizontally  in  any  direction  and 
locked  by  a  single  screw  down  handle  which 
operates  a  set  of  wedges.  This  revolving 
platform  has  been  found  of  great  service 
in  busy  thoroughfares,  as,  instead  of  the 
vehicle  standing  in  the  middle  of  the  road 
and  blocking  one  line  of  horsed  traffic,  it 
can  be  drawn  up  at  the  curb  and  the  plat- 
form turned  out  at  right  angles  to  the 
wagon.  The  outward  end  of  the  platform 
is  stayed  by  tension  rods  to  the  inner  end ; 
the  wooden  uprights  on  the  platform  and 
the    safety    railing   around    can    be    folded 
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down  flat  on  the  platform  by  the  removal  of 
four  thumb  screws,  the  five  uprights  on 
either  side  being  hinged  to  the  platform.  In 
the  space  below  the  tower  reels  of  wire  are 
carried;  behind  the  driver  are  two  large 
tool  boxes,  the  tops  forming  seats  for  the 
workmen,  and  along  either  side  of  the 
wagon  four  ladders  are  slung,  the  ends  of 
these  all  fitting  into  each  other  so  as  to 
make  one  long  sixty  rung  ladder  if  neces- 
sary. To  the  rear  of  the  vehicle  a  steel 
platform  is  extended  to  support  a  large  tool 
box  for  carrying  jacks,  etc.,  for  lifting  a  car 
or  horsed  vehicle  clear  of  the  rails. 


An    Agricultural    Motor    Tractor. 

The  working  of  farm  machinery  by  gaso- 
line motors  has  attained  considerable  pro- 
portions in  England;  the  word  "consider- 
able" is,  of  course,  used  only  in  a  com- 
parative sense,  because  farm  owners  are 
the  most  conservative  men  in  the  country, 
and  their  prejudice  against  any  new  f an- 
gled notions  wants  a  lot  of  overcoming. 
However,  the  plain  results  shown  by  hard 
facts,  accompanied  by  a  saving  in  dollars 
and  cents,  appeals  even  to  the  most  hide- 
bound of  farmers. 

The  pioneer  firm  in  the  agricultural  line 
is  the  Ivel  Company,  of  Biggleswade,  a 
town  situated  in  the  middle  of  a  big  corn 
growing  and  farming  district,  and  where 
facilities  for  practical  testing  exist,  the 
factory  being  right  on  the  edge  of  one 
of  the  largest  farms.  The  machine  is  a 
three  wheeler,  driving  by  two  rear  wheels 
and  steering  by  the  front;  the  steering 
wheel  is  20  inches  diameter  by  9  inches 
across  the  rim,  and  has  a  solid  rubber  tire 
of  semi-circular  section  round  the  centre 
of  the  tread  to  give  a  good  grip  of  the 
surface.  The  driving  wheels  are  40  inches 
diameter  with  a  9  inch  rim  width,  and 
the  steel  tire  has  diagonal  strips  riveted 
on  to  give  a  good  grip  and  to  prevent  the 
wheels  slipping.  The  driving  wheels  are 
placed  right  inside  the  frame  in  one  pat- 
tern, which  is  used  for  hop  gardens  and 
vineyards  and  for  similar  cultivation  where 
space    between    the    growth    is    restricted; 


Motor  Harvesting. 


the  ordinary  pattern  has  the  wheels  out- 
side the  frame.  The  framing  is  channel 
steel  of  heavy  section,  to  withstand  the 
harsh  usage  encountered  in  having  to 
travel  over  rough  field  surfaces. 

The  engine  is  a  two  cylinder,  horizontal 
opposed,  each  cylinder  5J^  inch  diameter  by 
5  inch  stroke,  and  develops  14  brake  horse 
power  at  900  revolutions  per  minute.  In- 
let valves  are  automatic,  ignition  is  by  ac- 
cumulator and  coil  or  high  tension  mag- 
neto, and  the  engine  is  cooled  by  natural 
or  thermosyphon  system,  a  pump  being 
thus  unnecessary.  In  the  standard  pattern 
with  outside  wheels  the  water  tank  is  car- 
ried on  top  of  the  rear  axle,  and  holds 
about  50  gallons,  the  weight  of  the  tank 
and  water  being  found  to  give  a  better 
tractive  effect  to  the  wheels.  The  quantity 
of  water  carried  will  allow  the  machine  to 
be  run  straight  away  for  twelve  hours,  and 
then  it  needs  refilling.  The  engine  and 
main  bearings  are  lubricated  by  an  auto- 
matic oil  pump,  which  takes  its  supply  from 
a  5  gallon  tank  strapped  to  the  side  of  the 
water  tank.  The  funnel  seen  in  the  illus- 
tration carries  off  the  exhaust  from  the 
silencer,   and    the    small    diameter   vertical 


The  Ivel  AcRicrLTURAL  Motor  Tractor. 


pipe  beside  it  is  a  steam  escape  from  the 
water  tank. 

No  gear  box  is  employed,  the  drive  be- 
ing directly  forward  or  through  an  un- 
inclosed  gear  reverse.  The  transmission 
has  been  designed  so  that  any  fanner  with 
a  mere  smattering  of  mechanical  knowl- 
edge can  always  keep  it  in  order.  The  en- 
gine is  so  set  in  the  frame  that  the  crank 
shaft  is  parallel  with  the  back  axle;  tht 
shaft  is  extended  on  one  side  of  Ac  en- 
gine and  carries  the  female  halves  of  two 
18  inch  leather  faced  cone  clutchesi  which 
revolve  loosely  upon  it;  these  clutches  are 
so  placed  that  either  of  two  male  cones 
fixed  to  a  sliding  sleeve  on  the  crank  ihzh 
can  be  engaged  with  one  or  other  of  them. 
'  the  neutral  being  in  a  central  position  be- 
tween the  two  female  cones.  For  the  for- 
ward speed  the  single  lever  to  the  left  ot 
the  drive  is  pushed  over,  and  one  of  the 
male  cones  engages  with  one  of  the  female 
clutches,  upon  which  a  small  sprocket 
wheel  is  rigidly  mounted;  a  chain  runs 
over  the  sprocket  to  another  sprocket  on  a 
countershaft,  and  a  second  chain  transmits 
the  power  to  a  large  sprocket  bolted 
round  the  back  axle,  no  differential  being 
fitted.  The  reverse  is  by  means  of  a  gear 
wheel  bolted  to  the  second  female  clutch, 
which  meshes  with  a  larger  gear  whet! 
fixed  to  the  countershaft. 

The  crank  shaft  is  extended  on  one  side 
right  outside  the  framing,  and  a  small 
diameter  flat  pulley  is  keyed  thereon,  over 
which  a  belt  can  be  run  for  driving  a 
threshing  machine,  winnower,  chaff  cutter 
and  similar  machines  in  a  farmyard,  it 
only  being  necessary  -to  put  the  forward 
and  reverse  lever  in  the  neutral  positicm 
for  such  a  purpose.  The  steering  is  by 
a  horizontal  wheel  on  a  vertical  column. 
light  steel  tension  rods  connecting  from 
the  base  of  the  column  to  a  cross  arm  cm 
the  front  wheel  fork  post;  the  front  whed 
is  carried  in  a  vertical  fork,  which  extends 
up  through  the  frame  so  as  to  bring  the 
cross  arm  in  a  direct  line  to  the  tension 
rods.     The  driver  sits  in  a  pan    seat  st?- 
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ported  on   a    large   flat   spring  above  the 
tool  box. 

This  machine  will  easily  draw  a  three 
furrow  plow,  turning  over  a  strip  about 
30  inches  wide  and  from  8  inches  to  10 
inches  deep  at  a  speed  of  3  miles  per  hour 
on  average  land.  The  following  figures 
have  been  obtained  from  a  user  who  has 
had  one  of  these  machines  in  use  for  two 
years,  and  with  the  details  accompanying 
nre  authentic  and  were  supplied  without 
the  manufacturer's  knowledge.  Says  the 
user:  "I  can  plow  2%  acres  per  day,  using 
3  double  furrow  plow,  plowing  6  inches 
ieep  and  each  furrow  9  inches  wide,  at 
half  the  cost  either  by  horses  or  steam. 
My  land  is  heavy,  and  I  am  obliged  to  use 
hree  horses,  with  man  and  boy,  to  do 
mly  three-quarters  of  an  acre  per  day, 
:herefore  it  would  take  three  teams  (equal 
;o  nine  horses),  three  men  and  three  boys 
0  do  2]/^   acres.     Comparing  cost  the  re- 


in cost.  I  also  do  considerable  hauling 
froni  the  railway  station  to  the  farm  and 
haul  the  heavy  thresher  all  over  the  place 
and  up  some  very  steep  hills."  From  an- 
other user  a  still  better  report  reaches  the 
writer,  and  from  the  figures  sent  the  fol- 
lowing is  extracted:  "I  bought  my  motor 
in  October,  1904,  and  sent  one  of  my  men 
who  was  accustomed  to  self  binders  to  the 
works  for  a  fortnight,  and  he  can  manage 
it  quite  well,  and  I  rarely  have  a  stoppage. 
I  haul  all  my  oil  cake,  seed  potatoes  and 
everything  required  on  the  farm  from  the 
railway  station,  5  miles  away;  plow  and 
drag  my  land,  and  last  autumn  cut  all 
the  harvest  with  it.  In  winter  I  use  it  for 
grinding  and  preparing  the  food  for  all  the 
live  stock.  In  the  thick  of  the  harvest  last 
year,  when  rain  threatened,  I  cut  50  acres 
of  wheat  in  two  days  and  one  night,  run- 
ning all  night  and  without  a  single  stop  in 
respect  to  the  motor.     On  that  occasion  it 


plowing,  threshing,  sawing  firewood  in  the 
woods,  where  a  traction  engine  could  not 
be  taken,  reaping  corn,  hauling  two  farm 
wagons  at  one  time,  breaking  stones  for  the 
roads  on  the  estate,  sawing  timber,  chaff 
cutting,  etc. 


Motor  Haying. 


ult  thus  works  out  for  2%  acres  with 
ach  method:  With  horses — Nine,  at  60 
ents  each  per  day;  three  men,  at  72  cents 
ach  per  day,  and  three  boys,  at  24  cents 
ach  per  day;  total,  $8.28.  For  steam — 
Mowing,  at  $6.48;  cost  of  coal  and  carting 
ame  and  water,  $270;  total,  $9.18.  For 
tie  motor  tractor— One  driver,  $1.08  per 
ay;  one  plowman,  60  cents  per  day;  oil 
nd  grease,  24  cents  per  day;  gasoline, 
2.52;  total,  $4.44.  There  is  thus  a  clear 
aving  over  steam  of  $4.64,  and  over  horses 
f  $3.84.  In  addition  I  use  the  machine  for 
ultivating  the  land  crossways  of  the  plow- 
ig,  which  it  has  done  most  successfully. 
use  it  also  for  chaff  cutting — five  days 
traight  off — and  at  this  work  can  show  a 
lear  saving  over  steam  of  $1.80  per  day. 
t  drives  our  5  foot  double  blast  thresher 
rith  a  straw  trusser  behind  as  well  as  is 
one  by  a  steam  engine,  at  a  large  saving 


was  hauling  two  self  binders  at  one  time. 
I  can  plow  5  to  7  acres  per  day,  at  a  cost 
not  exceeding  y2  cents  per  acre,  as  against 
horses  at  $1.92  to  $2.40  per  acre.  I  farm 
1.400  acres  of  land,  and  since  I  purchased 
the  machine  in  October,  1904,  I  have  saved 
the  wages  of  four  men  and  cost  of  six 
horses,  which  means  at  least  $16.80  per 
week;  this  saving  has  to  be  reckoned  to- 
ward repairs  and  depreciation,  but  even 
then  I  can  show  a  saving  of  at  least  $600 
per  year." 

A  third  user,  after  eighteen  months'  ex- 
perience, is  most  enthusiastic,  and  at  the 
commencement  of  August,  1905,  he  cut  160 
acres  oi  wheat  at  a  cost  of  36  cents  per 
acre  for  labor,  ga^^oline  and  lubricants.  The 
machine  also  hauls  all  the  corn  to  the  mill 
along  the  highway  at  a  pace  between  3^ 
and  4  miles  per  hour.  A  fourth  user  puts 
hi^  machine  to  a^great  variety  of  purposes, 


Milford— Port  Jervis  Motor  Bus 
Line. 

A  twenty  passenger,  50  horse  power  mo- 
tor bus  displaced  the  old  time  stage 
coach  on  the  line  between  Port  Jer\'is,  N.  Y.. 
and  Milford,  Pa.,  last  Monday.  For  more 
than  a  century  a  stage  line  has  been  op- 
erated between  these  towns,  and  it  is  prob- 
ably one  of  the  most  important  left  by  the 
building  of  railroads.  Milford  is  the  county 
seat  of  Pike  County,  Pa.,  and  a  summer  re- 
sort of  note.  Although  the  residents  of  the 
town  have  been  clamoring  for  a  railroad 
ever  since  the  Erie  left  them  8  miles  off 
its  line  in  the  early  '40s,  they  have  had  to 
be  content  with  the  old  time  mode  of  trans- 
portation up  to  the  present. 

It  is  proposed  to  secure  four  cars  and  a 
truck  for  the  transportation  of  passengers 
and  baggage  as  soon  as  possible.  The  time 
consumed  in  making  the  trip  will  be  re- 
duced from  over  an  hour  to  thirty  minutes. 
It  is  possible  to  cover  the  8  miles  with  the 
motor  bus  in  twenty  minutes  easily,  as  the 
road  is  of  hard  packed  shale,  making  a  nat- 
ural macadam  roadbed,  and  there  are  no 
grades  worth  mentioning.  The  regular 
schedule  will  be  half  an  hour,  however, 
and  connections  will  be  made  with  all  Erie 
trains.  The  regular  stage  fare  of  50  cents 
per  trip  will  be  maintained.  With  the  im- 
proved service,  passengers  from  New  York 
to  Milford  will  be  able  to  make  the  entire 
trip  in  two  hours  and  a  half. 

The  building  of  a  garage  is  contemplated 
by  the  company  as  soon  as  the  line  is  well 
in  operation.  Temporarily"  a  large  barn 
adjoining  one  of  the  principal  hotels  in  Mil- 
ford is  being  occupied.  The  drivers  for  the 
present  will  be  expert  operators  from  Nev»^ 
York  city,  but  later  local  talent  will  be  sub- 
stituted, thereby  keeping  the  entire  benefit 
of  the  enterprise  within  the  locality. 

Early  in  April  of  this  year  the  proposed 
automobile  line  was  much  discussed,  but 
nothing  definite  was  done  in  reference  to  its 
establishment  until  May  i.  when  a  stock 
company  was  proposed.  Sufficient  capital 
was  easily  raised  to  put  the  line  in  opera- 
tion, principally  among  the  proprietors  of 
the  summer  hotels  at  Milford.  The  Dela- 
ware Transportation  Company  has  just  been 
organized  under  the  laws  of  New  York, 
with  a  capital  stock  of  $25,000  and  the  fol- 
lowing are  the  incorporators :  Paul  N. 
Bournique,  proprietor  of  the  Bluff  House; 
Percy  LvTuan,  proprietor  of  the  Sawkill 
House;  B.  E.  Brown,  proprietor  of  The 
Homestead,  and  F.  W.  Cross,  of  Milford, 
and  Emil  Girard,  of  New  York.  The  com- 
pany was  promoted  and  organized  by  Law- 
yer Xenophon  P.  Huddy,  of  New  York. 

The  line  will  be  extended  farther  down 
the  Delaware  Valley  if  there  is  a  demand 
for  it. 
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Successful  Use  of  Automobiles  in 
Canvassing. 

During  the  successful  campaign  in  De- 
troit to  raise  $400,000  to  build  a  new  Young 
Men's  Christian  Association  building,  a 
large  number  of  automobiles  were  donated 
by  different  business  men  to  be  used  by 
members  of  the  building  committee  in  call- 
ing upon  people  and  soliciting  their  pledges. 
It  was  stated  that  more  time  could  be  given 
in  making  their  appeals,  and  less  time  ex- 
pended in  going  from  place  to  place. 

As  a  result  a  large  proportion  of  the 
pledges  were  secured  by  men  in  automo- 
biles— two  men  having  secured  $70,718  in 
pledges.  It  is  not  denied  that  the  speed 
ordinance  was  broken  when  a  prospective 
benefactor  was  being  sought  in  a  hurry, 
but  it  is  said  that  the  $400,000  banner  car- 
ried on  the  autos  insured  protection  against 
interference  by  the  police,  as  well  as  con- 
stituting a  fine  advertising  medium. 

Commercial  Vehicle  Notes. 

A.  A.  Vantine,  of  New  York,  the  dealer 
in  Oriental  goods,  has  purchased  six  one-ton 
delivery  wagons. 

Mrs.  C.  F.  Simmons  has  ordered  a  twelve 
passenger  car  to  run  between  Ripon  and 
Green  Lake,  Wis.,  this  summer. 

The  Gully  Automobile  Company  has 
been  incorporated  at  Hollis,  Okla.,  to  oper- 
ate a  motor  bus  line  to  El  Dorado  and 
other  points  in  Greer  County. 

The  New  York  Transportation  Company, 
hitherto  employing  electric  cabs  exclusively, 
have  fifteen  18  horse  power  Columbia  gaso- 
line cars  for  rental  purposes. 

A  motor  bus  line  has  been  established 
from  the  nearest  car  line  in  Grand  Rapids, 
Mich.,  to  the  Fifth  Avenue  Golf  Club.  A 
fifteen  minute*  service  is  given. 

The  Allegheny  County  Commissioners 
have  placed  an  order  for  a  White  steamer 
for  the  Pittsburg  morgue,  after  inspecting 
the  United  States  army  ambulance  at  Wash- 
ington. 

A  twenty  passenger  motor  bus  has  been 
purchased  by  L.  S.  Mains,  Portland,  Me., 
to  take  the  place  of  horse  vehicles  on  his 
stage  line  between  Portland  and  Casco.  It 
began  running  on  Memorial  Day. 

It  is  reported  that  the  Jarvis  Engine  and 
Machine  Company,  of  Lansing,  Mich.,  have 
contracted  to  build  100  commercial  auto- 
mobile trucks  for  the  Detroit  Supply  Com- 
pany. They  are  to  carry  four  tons,  and  are 
to  be  fitted  with  four  cylinder  engines. 

Kaufniann  Brothers,  who  conduct  one  of 
the  largest  department  stores  at  Pittsburg, 
have  purchased  eight  i^  ton  motor 
trucks  for  the  transportation  of  merchan- 
dise from  warehouses  downtown  to  East 
End  points,  where  light  delivery  wagons 
will  make  the  final  distribution. 

A  test  with  six  White  steam  cars  as  vehi- 
cles for  hire  was  recently  made  in  Osaka, 
Japan,  by  Jiistes  Briggs,  of  the  Osaka  Au- 
tomobile Company.  It  is  proposed  to  oper- 
ate the  cars  in  competition  with  'rickshaws, 
which  are  now  the  only  means  of  convey- 
ance.    Contracts   for  the   installation  of  an 


electric  railway  are  being  held  up  until  a 
further  demonstration  with  an  increased 
number  of  steam  automobiles  can  be  given. 


Alcohol  Engines. 

By  E.  S.  Foljambe. 

At  the  present  time  the  alcohol  engine  is 
practically  an  unknown  quantity  in  this 
country,  owing  to  the  restrictions  on  alcohol, 
which,  however,  have  just  been  removed. 
In  Germany  these  engines  have  already  at- 
tained considerable  prominence,  owing, 
doubtless,  to  the  fact  that  gasoline  and 
other  fuels  which  are  readily  obtainable  in 
this  country  at  a  comparatively  moderate 
cost  are  extremely  scarce  and  high  priced 
there,  while  the  quantity  of  potatoes  raised 
is  in  excess  of  that  demanded  for  food, 
and  it  is  but  natural  that  this  article  has 
been  turned  into  alcohol  for  fuel  purposes, 
and  that  the  restrictions  were  very  soon 
removed.  The  cleanliness  and  lack  of  odor 
of  this  fuel,  combined  with  the  ever  in- 
creasing price  of  gasoline,  is,  however, 
bringing  it  into  serious  consideration  as  a 
fuel  for  at  least  automobile  engines,  and 
the  removal  of  the  alcohol  restrictions  will 
doubtless  be  the  signal  for  the  early  ap- 
pearance on  the  market  of  several  engines 
of  this  type.  It  is  known  that  certain  au- 
tomobile manufacturers  are  now  experi- 
menting with  such  engines,  but,  of  course, 
it  does  not  pay  them  to  invest  too  much  in 
this  kind  of  work,  unless  there  is  fairly 
good  assurance  that  such  engines  can  be 
used  in  this  country. 

The  calorific  qualities  of  alcohol  are  very 
slightly  less  than  those  of  gasoline,  and  it 
has  been  found  that  by  mixing  alcohol  with 
a  portion  of  benzol  (C«H«),  a  byproduct  in 
the  production  of  gasoline,  its  heating  effect 
is  even  in  excess  of  that  of  gasoline.  Alco- 
hol contains  a  certain  percentage  of  water, 
which  during  the  power  stroke  of  an  in- 
ternal combustion  engine  is  converted  into 
steam,  and  has  a  tendency  to  fatten  the 
indicator  card.  It  has  been  believed  by 
many  that  the  introduction  of  a  certain 
quantity  of  water  in  the  cylinder  of  an  ex- 
plosion engine  by  thus  fattening  the  indi- 
cator card  would  materially  increase  the 
work  done,  but  experiments  along  this  line 
have  developed  very  clearly  the  fact  that 
the  cooling  effect,  owing  to  the  presence  of 
the  moisture,  more  than  offsets  any  ad- 
vantage gained,  as  indicated  by  the  in- 
creased card  area.  It  has  been  shown  that 
a  small  quantity  of  water  injected  as  spray 
into  the  cylinder  at  the  proper  moment  on 
the  compression  stroke  will  slightly  in- 
crease the  work  done,  but  the  disadvantage 
caused  by  the  added  mechanism  and  the  ac- 
curate adjustment  as  to  quantity  and  time 
which  are  necessary  more  than  counter- 
balance the  advantages.  However,  in  the 
case  of  alcohol,  it  has  been  argued  that  as 
the  water  is  already  contained  in  the  fuel, 
no  additional  mechanism  is  necessary,  and 
therefore  there  should  be  a  material  gain. 
This,  however,  does  not  seem  to  be  true, 
but   the   water   is   of  advantage   in   another 


respect,  and  that  is  the  fact  that  owing  to 
its  presence  a  much  higher  comprcsskm 
pressure  and  consequent  temperature  are 
possible  with  alcohol  vapor  than  can  be 
used  with  gasoline.  This  higher  tempera- 
ture to  a  certain  extent  annuls  the  cooling 
effect  of  the  moisture,  and  the  resulting  ex- 
plosion is  more  nearly  equivalent  to  that  of 
gasoline  vapor  than  the  calorific  value  of 
the  two  fuels  would  indicate.  This  being 
true,  the  difference  between  the  use  of  gaso- 
line and  alcohol  would  not  cause  a  material 
increase  in  the  size  of  the  engine  bore  to 
do  the  same  work,  provided  the  carburetor 
and  the  compression  space  of  the  alcohol 
engine  is  well  designed.  With  gasoline  vapor 
it  is  conceded  that  it  does  not  pay  to  exceed 
no  poimds  compression  pressure,  but  with 
alcohol  pressures  of  over  200  pounds  per 
square  inch  can  be  used  to  advantage. 

The  general  type  of  engine  used  for  gaso- 
line is  perfectly  suitable  for  the  use  of  al- 
cohol, with  the  exception  that  diflSculty  is 
experienced  in  starting,  as  the  cold  liquid 
alcohol  does  not  form  a  proper  mixture. 
However,  after  an  engine  has  been  running 
and  is  thoroughly  warmed,  alcohol  can  be 
used  almost  as  well  as  gasoline,  although 
the  power  will  be  reduced  when  using  alc^^ 
hoi,  unless  an  arrangement  is  provided  by 
which  the  compression  space  can  be  re- 
duced. The  same  type  of  carburetor  which 
is  suitable  for  one  can  also  be  used  for 
the  other,  if  suitably  warmed.  The  mcanj 
usually  employed  for  starting  such  engines 
is  to  have  a  small  auxiliary  tank  of  gaso- 
line from  which  a  feed  pipe  leads  to  the 
carburetor,  as  well  as  a  pipe  from  the  alco- 
hol supply,  so  that  by  turning  a  two-way 
valve  either  fuel  can  be  used.  Thus,  the 
motor  is  started  as  an  ordinary  gasoline 
engine,  and  then  switched  over  on  the  other 
fuel.  Warming  the  inlet  air  has  been  found 
of  advantage  in  using  gasoline,  but  is  «if 
much  more  advantage  when  using  alcohol 
The  heating  of  the  intake  air  is  usually  ac- 
complished by  air  jacketing  a  portion  of  the 
exhaust  pipes,  and  in  certain  foreign  ma- 
chines where  accumulators  arc  used,  a  snull 
electrical  heater  has  been  arranged  in  cor>- 
nection  with  a  coil  of  pipe  through  which 
the  alcohol  is  fed  to  the  carburetor,  .so  that 
this  alcohol  could  be  heated  for  starting  the 
engine,  thus  doing  away  with  the  neces-.ty 
for  carrying  two  kinds  of  fuel.  TTic  pr^ 
portion  of  the  volume  of  the  heated  incom- 
ing air  to  the  piston  displacement  wKch 
has  been  foimd  most  advantageous  is  ir*>^ 
12  to  15  per  cent. 


A  patent  for  a  paper  waistcoat,  spec;?': 
suitable  for  motorists,  which  is  shortly  t- 
be  placed  upon  the  market,  has  been  tik^. 
out  by  Herr  Schaer.  a  native  of  Bale,  Swt.t- 
crland,  who  has  discovered  a  process  i" 
making  paper  pliable  and  soft,  yet  diffir, ' 
to  tear.  The  waistcoats,  which  can  f*^ 
folded  and  placed  in  an  ordinary  waistc  *' 
pocket,  cost  4  cents  each.  It  is  claime^i  •  ' 
ti  em  that  they  are  warmer  than  wo-  :' 
waistcoats,  and  can  be  worn  either  by  r. 
(^r  women  under  a  coat. 


mi 


Alcohol  Fuel  and  Air  Cooled 
Motors. 

tor  Horseless  Age: 

have  been  speculating  of  late  as  to  the 
able  bearing  which  the  prospective  cm- 
ment  of  alcohol  fuel  will  have  upon  the 
ation  of  air  cooled  vehicle  motors. 
is  generally  understood  that  one  of  the 
f  difficulties  in  the  use  of  gasoline  fuel 
air  cooled  engines  lies  in  the  fact  that 
1  compression  it  ignites  at  a  rather  low 
)erature,  so  low  indeed  that  the  tempera- 
of  the  mixture,  when  raised  by  contact 
the  rather  highly  heated  walls  of  the 
e  passages  and  combustion  space  and 
pressed,  at  times  becomes  self  ignited, 
pendently  of  the  spark.  Under  such  con- 
ns the  motor  may  "pound"  noticeably, 
work  with  reduced  power.  As  the  ten- 
y  toward  self  ignition  increases  with 
increase  in  the  compression  pressure 
,  it  often  becomes  necessary  to  design 
ooled  gasoline  engines  to  operate  with  a 
r  compression  than  considerations  of 
:  efficiency  would  dictate.  From  what 
been  published  as  to  the  properties  of 
lol  as  a  fuel,  it  would  seem  that  its 
ure,  at  any  given  degree  of  compres- 
is  much  less  liable  to  self  ignition  than 
I  gasoline  mixture.  This  would  appear 
iply  a  higher  temperature  of  ignition  of 
lixture,  although  its  specific  heat  might 
into  the  problem  to  some  slight  ex- 
Even  though  the  specific  heat  of  alco- 
'apor  is  considerably  higher  than  that 
isoline,  the  temperature  to  which  the 
ctive  mixtures  would  be  raised,  under 
ame  conditions,  could  not  be  very  wide- 
fferent.  That  the  alcohol  mixture  is 
to  withstand  a  very  high  degree  of 
ression  without  self  ignition  resulting 
d  seem  to  be  demonstrated  by  the  fact 
commercial  alcohol  motors,  according 
blished  reports,  often  operate  with  120 
is  gauge  compression  when  water 
d. 

vould  seem  that  this  property  of  a  high 
on  temperature,  if  really  possessed  by 
al  vapor,  may  possess  a  certain  signifi- 

for  the  manufacturers  and  users  of 
3oled  vehicle  engines.  It  would  pre- 
hly  allow  of  such  motors  being  run  at 
y  considerably  increased  compression 
jre  without  self  ignition  taking  place, 
her  the  use  of  alcohol  would  allow  the 
ression  in  an  air  cooled  engine  to  be 
ised  to  a  point  which  would  result  in 
od  efficiency  as  can  be  attained  with 
ne  fuel  or  possibly  even  better  is  of 

interest. 

ibtless  air  cooled  engine  builders  are 

ly  experimenting  upon   the  new  fuel, 

he  automobile  public  would  certainly 

)  know  with  what  results. 

i  thing  is  certain — in  alcohol  we  have 


in  motors.  If  its  adoption  allows  of  any  im- 
provement in  the  efficiency  or  reliability  of 
the  air  cooled  engine  the  result  will  be  wel- 
comed. L.  C. 


Police  Trap  at  Concord,  Mass. 

Editor  Horseless  Age: 

I  wish  to  warn  automobilists  of  the  po- 
lice trap  at  Concord,  Mass.  The  details 
of  the  methods  used  were  given  to  me  by 
a  lawyer  friend,  who  recently  defended 
an  automobilist  caught  in  the  trap. 

The  method  is  a  novel  one,  and  both  the 
town  and  the  man  in  charge  are  coining 
money  by  its  use.  The  officer  stands  in  the 
central  square,  where  he  commands  an  ex- 
cellent view  of  the  three  converging  thor- 
oughfares. Three  ridges  have  been  built 
across  each  of  these  roads  at  distances  of 
600  feet  from  the  central  square. 

When  an  automobile  passes  over  these 
bumps  the  oscillations  of  the  body  are 
easily  detected  by  the  officer,  who  snaps 
the  stop  watch  and  expectantly  waits  to  see 
if  he  has  bagged  another  $10.  As  the  ma- 
chine passes  him  he  puts  the  number  and 
time  on  a  small  yellow  card  for  use  as  evi- 
dence, which  never  fails  to  convict. 

Automobilists  should  stop  after  passing 
over  the  btunps,  back  up,  examine  the  ma- 
chine, and  after  a  lengthy  stop  proceed  on 
their  way  rejoicing.  Care  must  be  taken, 
however,  to  go  slowly  in  receding  as  well 
as  appToaphing,  since  there  are  bumps  in 
each  direction. 

If  all  the  automobile  fines  went  to  the 
State  these  local  traps  would  disappear 
like  a  fog  before  the  sun.  They  are  simply 
run  as  a  money  making  graft.  When  busi- 
ness has  been  slack,  who  knows  whether  a 
man  in  charge  of  one  of  these  traps  would 
not  let  a  few  seconds  stand  between  him 
and  the  money? 

Why  not  collect  evidence  and  publish  a 
1)lacklist  of  towns  using  traps  and  the  meth- 
ods employed  by  each? 

E.  Z.  Dodge. 


Explosion  Engine  Query. 

Editor  Horseless  Age: 

The  writer  has  noticed  that  in  the  ma- 
jority of  foreign  and  American  four  cyl- 
inder cars  the  heads  of  cylinders  are  water 
jacketed.  It  is,  I  believe,  a  theory  of  most 
all  experts  on  the  subject  of  gas  engine 
design  that  it  is  advisable  to  keep  the  tem- 
perature of  the  cylinder  as  high  as  possi- 
ble in  order  to  secure  the  greatest  economy 
and  efficiency  of  engines.  The  writer  un- 
derstands, of  course,  that  the  temperature 
of  the  cylinder  must  not  be  great  enough 
to  allow  the  burning  away  of  oil  on  the 
cylind'er  and  piston  walls.  I  presume  there 
must  be  some  good  reason  why  the  ten- 
dency of  engine  design  is  to  completely 
water  jacket  the  heads  of  cylinders,  but 
should  like  to  learn  through  your  columns 


easily  self  started  from  the  switch? 

Another  question.  Can  an  explosiv 
charge  of  gasoline  and  air  be  slow) 
burned?  To  better  explain  my  question, 
have  noticed  that  frequently  on  four  cy 
inder  engines,  with  cylinders  not  enfirel 
water  cooled,  while  the  engine  may  t 
started  from  the  switch  very  soon  aftc 
stopping,  if  the  engine  is  left  standing  fc 
some  minutes  it  is  frequently  impossible  t 
start,  especially  if  the  engine  is  very  he 
before  stopping.  I  realize,  of  course,  tha 
inability  to  start  at  the  switch  may  b 
caused  by  leakage  of  gas  past  the  rings.  A 
a  consequence  the  full  value  of  the  charg 
may  be  lost  in  this  way,  but  it  occurred  t 
the  writer  that  this  inability  to  start  migh 
be  the  result  of  slow  combustion  of  th 
charge  in  the  cylinder  while  the  engine  wa 
standing  still.  Louis  A.  Riehmann. 

[Plain  round  discs  without  a  wate 
jacket  were  used  as  cylinder  heads  to 
considerable  extent  in  the  early  years  o 
automobile  construction,  but  later  this  typ 
of  head  entirely  disappeared,  owing,  n< 
doubt,  to  the  fact  that  it  was  found  thai 
with  the  higher  compressions  that  wer 
gradually  being  adopted,  there  was  to< 
much  danger  of  preignition  with  a  jacket 
less  head.  Comparatively  high  compres 
sion  has  been  found  very  essential  in  build 
ing  motors  of  high  horse  power  and  ligh 
weight,  and  the  jacketing  of  the  head  wa 
thus  necessary.  At  present  almost  all  cyl 
inders  have  the  heads  cast  integral,  ii 
which  case  it  would  appear  to  be  abso 
lutely  necessary  to  have  the  head  jacketed 
as  otherwise  distortion  of  the  cylindei 
would  be  sure  to  result,  the  head  being  th< 
part  exposed  to  the  highest  temperature. 

When  the  engine  is  very  hot,  the  charg< 
drawn  into  the  cylinder  is  naturally  some 
what  smaller,  and  if  the  head  is  not  jack 
eted,  the  cyhnder  is  probably  distorted  anc 
allows  the  charge  to  flow  out  past  the  pis 
ton.  We  believe  that  the  difficulty  of  start 
ing  on  the  switch  under  such  conditions  ii 
thus  explained,  and  do  not  believe  thai 
there  is  slow  combustion  in  the  cylinder 
—Ed.] 


Jump  Spark  versus  Make,  and 
Break. 

Editor  Horseless  Age  : 

I  have  read  Mr.  Gibson's  reply  to  m\ 
criticism  of  his  article  on  ignition  ("Jump 
Spark  versus  Make  and  Break**).  Mr.  Gib- 
son seems  willing  to  admit  that  there  is  a 
slight  difference  in  the  igniting  values  oi 
sparks,  but  contends  that  it  is  only  slight. 

As  regards  the  loss  of  power  with  par- 
tially discharged  batteries  I  have  noted  this 
phenomenon  on  all  sorts  of  motors,  from 
single  cylinder  motor  cycle  engines  fitted 
with  non-vibrator  coils  up  to  four  cylinder 
touring  car  motors,  both  with  individual 
and  single  coil  systems.    As  the  point  which 
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I  wished  to  prove  was  that  there  was  a 
difference  in  the  power  due  to  the  quality 
of  the  ignition,  it  is  hard  to  see  what  bear- 
ing on  the  case  the  good  or  bad  design  of 
the  outfit  had  so  long  as  the  ignition  is 
regular. 

Mr.  Gibson  slightly  misquotes  me  when 
he  states  that  I  said  that  the  much  smaller 
advance  required  with  the  make  and  break 
spar'k  proves  the  effect  of  the  spark  on  the 
rapidity  of  the  propagation  of  the  flame. 
What  I  said  was,  "Another  fact  which  goes 
to  prove."  etc.  However,  I  have  reasons 
for  believing  that  in  order  to  secure  the  best 
results  it  is  necessary  to  cause  the  jump 
spark  to  actually  occur  in  the  cylinder  soon- 
er than  would  be  neffcessary  with  the  make 
and  break. 

I  will  state  briefly  my  two  reasons  for  be- 
lieving this.  The  first  is  that  the  jump 
spark  requires  a  much  greater  lead  than  the 
make  and  break,  and  the  second  the  time 
interval  which  elapses  between  the  comple- 
tion of  the  circuit  at  the  inner  and  the  oc- 
currence of  the  spark  in  the  cylinder  is 
probably  very  small.  If  we  admit  the  fact 
that  it  is  necessary  to  actually  cause  the 
spark  to  occur  in  the  cylinder  sooner  in  the 
one  case  than  the  other  I  see  no  dodging 
the  issue  that  the  latter  spark  has  greater 
ignition  efficiency. 

I  have  also  read  W.  S.  D.'s  communica- 
tion on  page  842.  I  have  not  the  slightest 
doubt  but  that  the  time  interval  spoken  of 
by  him  partially  accounts  for  the  difference 
of  lead,  but  only  partially.  I  come  to  this 
conclusion  from  the  fact  that  there  is  still  a 
marked  difference  when  non-vibrator  coils 
are  used.  It  is  probable  in  this  case  that  the 
lag  is  inappreciable.       Harold  H.  Brown. 


Queries. 

Editor  Horseless  Age: 

There  seems  to  be  quite  a  diversity  of 
opinion  among  repair  men  as  to  the  proper 
material  and  method  used  in  grinding  in 
valves  on  gas  engines.  Some  say  use  emery 
flour,  some  powdered  oil  stone,  others  glass. 
Some  make  a  paste  of  the  abrasive  material 
with  oil,  dabbing  the  face  of  the  valve  in 
one  or  two  spots,  while  others  cover  the 
valve  face  with  oil  and  sprinkle  with  the 
cutting  material.  Again,  some  spin  the 
valve  backward  between  the  hands,  while 
others  merely  turn  the  valve  in  one  direc- 
tion a  p*art  of  a  revolution,  lifting  it  from  its 
seat  each  time.  What  constitutes  the  best 
practice? 

My  car,  a  large  tonneau  of  popular  make, 
has  a  water  heated  carburetor.  I  have  been 
told  by  some  to  leave  the  water  turned  on 
in  hot  weather  as  in  cold,  as  it  gives  more 
power  to  the  motor  from  a  readily  vaporized 
gas,  while  others  say  turn  it  off,  as  hot 
water  causes  j^rcater  consumption  of  gaso- 
line and  heats  the  motor  more  rapidly  than 
if  the  gas  is  cold;  also,  that  it  takes  away 
part  of  the  power.    Which  is  right? 

What  horse  power  electric  motor  would 
be  required  to  drive  a  10  inch  swing  screw 
cutting  lathe  of  the  "Sebastian"  type,  which 


is  used  for  light  work  in  steel  and  brass; 
also,  what  speed  motor  and  the  proper  size 
of  pulley?  "Jump  Spark." 

[We  are  not  prepared  to  say  which  is  the 
best  method  of  grinding  in  valves;  making 
a  paste  of  emery  flour  and  oil,  smearing  it 
on  the  seating  face  of  the  valve  and  turning 
the  latter  back  and  forth,  but  occasionally 
raising  it  from  the  seat,  is  a  method  very 
commonly  employed. 

We  believe  you  will  be  well  advised  to  let 
the  water  circulate  through  the  carburetor, 
even  in  warm  weather.  With  the  warm 
water  circulating  through  the  carburetor 
jacket  the  temperature  of  the  incoming 
charge  is  approximately  the  same  winter 
and  summer,  and  the  gasoline  feed  has  been 
adjusted  for  this  temperature  of  the  air. 

A  half  horse  power  electric  motor  will 
drive  the  10  mch  lathe.  A  slow  speed 
motor,  800  to  1,200  r.  p.  m.,  is  to  be  pre- 
ferred, as  it  lasts  longer  and  allows  of  direct 
belting  to  the  lathe  countershaft.  The  coun- 
tershaft of  the  lathe  must  run  at  about  150 
r.  p.  m.,  and  you  must  use  pulleys  of  such 
a  ratio  as  to  give  you  this  speed. — Ed.] 


Mercedes  Magneto  Adjustment. 

Editor  Horseless  Age: 

I  note  from  the  sample  copy  sent  me  that 
one  of  your  correspondents  is  asking  about 
the  setting  of  the  magneto  on  Mercedes 
cars.  I  have  been  through  this  for  the  60, 
1904,  which  has,  like  the  new  models,  a 
Simms-Bosch  low  tension  magneto,  in  which 
the  armature  revolves,  not  the  sectors.  In 
my  car,  when  the  pistons  are  about  17  milli- 
metres from  the  top  centre,  the  magneto 
armature,  which  rotates  in  the  same  direc- 
tion as  the  engine,  has  just  left  the  pole 
piece,  and  a  gap  shows  between  the  edge  of 
the  armature  and  the  pole  piece  of  about  i 
millimetre.  Under  these  conditions  there 
will  be  sparking  zone  enough  to  cover  a 
spark  on  the  dead  centre  for  the  retarded 
position,  and  also  when  the  lever  is  in  the 
advance  position,  which  gives  a  spark  when 
the  piston  is  20  or  25  millimetres  before  the 
top  centre.  E.  M.,  Jr. 


Who    Has    Repair    Parts    for    the 
"Scott"  Motor? 

Editor  Horseless  Age: 

Can  you  or  any  of  your  readers  supply  me 
with  information  as  to  where  new  parts 
may  be  procured  for  a  gasoline  motor  (vehi- 
cle or  marine),  branded  "Scott,'*  but  with- 
out designation  of  factory  location?  The 
engine  is  described  in  part  as  follows: 
Double  opposed  cylinder  horizontal  type, 
5x5  inches;  automatic  inlet  valves  and  jump 
spark  ignition.  H.  C.  Mathis. 

[The  motor  referred  to  was  probably 
manufactured  by  the  Scott  Motor  Company, 
of  St.  Louis,  Mo.,  which  failed  some  years 
a^'o.  We  understand  that  they  were  bought 
out  by  another  concern  located  in  the  vi- 
cinity of  St.  Louis,  but  are  unable  to  say 
whether  this  firm  is  still  in  business  and 
what  its  address  is;  perhaps  some  reader 
can  furnish  tlie  information. — Ed.] 


Radiator  Query. 

Editor  Horseless  Ace: 

I  am  proposing  to  construct  a  radiator 
to  cool  a  30  horse  power,  three  cylinder  en- 
gine. I  propose  to  use  three-eighth  mch 
water  pipe  instead  of  the  thin  tubing.  Will 
have  regular  radiating  discs  on  the  pi  pine, 
I  wish  to  ask  if  there  will  be  any  great  dif- 
ference between  the  radiating  qualities  of 
this  pipe  and  the  thin  tubing.  It  is  to  be 
used  where  the  extra  weight  of  the  pipe 
makes  no  difference.  I xqu ikeh 

[The  extra  thickness  of  the  water  pipe 
will  not  materially  reduce  the  cooling  ef- 
ficiency, and  the  cooler  should  give  about 
the  same  result  as  the  standard  article 
bought  in  the  market,  provided  the  flantrcs 
make  good  metallic  contact  with  the  tiih/c 
—Ed.] 


Two  Cylinder  Compression  Pres- 
sure. 

Editor  Horseless  Age: 

In  your  issue  of  May  9  J.  C.  Liebhardt 
seems  to  intimate  that  my  statements  in  re- 
gard to  compression  in  two  cycle  engines 
were  exaggerated.  I  w^ish  to  say  that  the 
compression  was  not  obtained  by  the  use  of  - 
lead  pencil,  but  was  registered  by  a  pressure 
gauge  screwed  into  the  spark  plug  hole 
while  the  engine  was  turned  over  by  thr 
starting  crank,  and  not  very  lively  either 
The  crank  case  compression  was  obtained 
in  the  same  way.  I  have  made  a  number 
of  four  cycle  engines  that  had  a  compression 
of  90  pounds,  and  the  cylinders  were  not 
ground,  just  bored.  O.  V.  H. 

British  Speedometer  Trials  Awards. 

The  long  looked  for  awards  in  connec- 
tion with  the  trials  which  ended  <w 
March  31  last  were  issued  on  June  i, 
and  it  will  interest  our  readers  to  learn 
that  the  Jones  speedometer  secured  the 
British  Automobile  Club's  gold  medal.  Dur- 
ing the  period  intervening  between  the  end 
of  the  trials  and  the  issue  of  the  awards, 
most  exhaustive  and  searching  laboratory 
tests  were  made  as  to  the  accuracy  and 
general  behavior  of  the  instruments.  The 
judges  make  a  notification  that  at  a  later 
period  a  full  detailed  report  will  be  issue*! 
Following  are  the  awards : 

Fold  medal,  Joseph  \V.  Jones*  speetl- 
ometer. 

Silver  medal,  Elliott  Brothers'  motor- 
meter. 

Special  gold  medal  for  excellence  of  de- 
sign, workmanship  and  accuracy.  Kirby 
speedometer. 

The  order  of  merit  of  all  the  compelin*; 
instruments  is:  First,  Kirby;  ^cco^d.  Jones, 
third,  Elliott;  fourth,  Cowey  indicat<»r. 
fifth,  Cratze ;  sixth,  Vulcan :  seventh,  Co\vt'\ 
recorder;  eighth,  Warner:  ninth.  Sia.M 
ton.  The  winning  of  the  gold  medal  in.  > 
be  taken  as  a  mark  of  very  special  di-^tinc- 
tion,  the  A.  C.  G.  B.  I.  not  haWng  ki\c/ 
more  than  about  twenty  for  all  kinds  oi 
competitions  since  it  has  been  in  existeiKf, 
and  any  device  gaining  it  may  be  deem-' 
to  have  exceptional  merit. 


June  xj,  1906. 
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rheory     and     Practice    of    Lubri- 
cation. 

(Abstract  of  a  paper  read  before  the  Auto- 
Crclc  Club  of  Great  Britain  by  J.  W.  G.  Brooker.) 

THEORY    OF   LUBRICATION. 

Lubrication  is  the  art  of  making  things 
work  smoothly.  Lubricants  minimize  the 
friction  existing  between  two  surfaces 
when  one  slides  or  rolls  over  the  other; 
but  they  set  up  friction  themselves,  our  en- 
gines having  to  overcome  two  classes  of 
friction — the  friction  arising  from  the  metal 
surfaces  sliding  over  one  another,  and  the 
internal  friction  of  the  lubricant  The  first 
we  call  solid  friction,  the  second  fluid  fric- 
tion, and  it  is  the  aim  of  all  engineers  to 
reduce  the  first  to  nil  and  the  second  to  a 
minimum.  The  nearest  approach  to  this 
ideal  is  obtained  by  the  use  of  an  oil  bath 
containing  a  fairly  fluid  lubricant  and  with, 
of  course,  accurately  made  bearings.  The 
ideal  condition  is  one  whefe  the  sliding 
surfaces  are  completely  separated  by  a  film 
of  lubricant  Like  other  ideals,  it  is  never 
attained,  so  that  for  all  practical  purposes 
we  have  compound  friction — a  friction  due 
to  the  action  of  surfaces  partly  separated  by 
a  fluid — in  which  there  is  solid  friction  where 
the  bare  surfaces  touch  one  another,  and 
fluid  friction  where  the  lubricant  intervenes. 

Let  me  briefly  enumerate  a  few  laws  of 
solid  and  fluid  friction. 

First,  as  to  solid  friction.  Increasing  the 
pressure  increases  the  friction;  increasing 
the  comparative  roughness  of  the  surfaces 
increases  the  friction.  Distribution  of  the 
load  over  a  larger  area  of  bearing  does  not 
decrease  the  total  friction,  but  it  lessens 
risk  of  abrasion  and  seizure.  Friction  is 
greater  between  soft  than  hard  metals,  and 
is  greatest  at  the  beginning  of  motion.  In 
practice  it  is  better  to  let  a  hard  work 
against  a  soft  metal,  making  provision  for 
the  easy  renewal  or  repair  of  the  latter  as 
it  wears.  Now  as  to  fluid  friction.  It  is 
indei>endent  of  the  pressure,  it  is  directly 
proportional  to  the  area,  varies  approxi- 
mately as  the  square  of  the  velocity  and  is 
influenced  by  the  viscosity. 

Between  the  solid  sliding  surfaces  the 
fluid  may  be  regarded  as  consisting  of  a 
series  of  superposed  layers,  each  moving  at 
a  speed  proportional  to  its  distance  from 
the  fixed  solid  surface.  The  topmost 
plane  of  fluid  is  carried  along  by  and  moves 
at  the  same  speed  as  the  moving  solid  sur- 
face, the  lowest  plane  remains  stationary, 
the  intermediate  move  little  or  much,  ac- 
cording to  their  distances  from  the  solid 
surfaces.  Now,  it  is  this  sliding  of  the 
planes  of  lubricant  over  each  other  that 
constitutes  fluid  friction.  The  more  viscous 
the  liquid  the  greater  will  be  the  resi^^tance 
to  motion;  the  ease  or  lack  of  ease  with 
which  the  lavers  slide  over  one  another  is 


a   direct   measure   of   the  viscosity   of  the 
lubricant. 

Viscosity  is  the  property  by  virtue  of 
which  the  lubricant  forms  a  comparatively 
thick  film  between  rubbing  surfaces — I  say 
thick,  but  in  reality  these  films  are  meas- 
ured in  thousandths  of  inches.  The  more 
viscous  the  lubricant  the  greater  is  the 
pressure  which  can  be  sustained,  but  at  the 
.  same  time  unnecessarily  high  viscosity 
creates  unnecessary  fluid  friction  and  the 
viscosity  of  the  lubricant  should  therefore 
be  in  proportion  to  the  pressure  which  it 
will  have  to  sustain.  The  following  table 
shows  the  wide  variation  of  pressure  in 
bearings : 

Lb.  Per  Sq.  Inch. 
Light  and  fast  running  cot- 
ton  spindle 2  to         5 

Light   shafting 80  to     100 

Heavy  shafting 300  to     600 

Marine  engine  crank  pins...  800  to  1,100 

ROLLING  VERSUS   SLIDING  FRICTION. 

It  is  of  interest  to  compare  these  figures 
with  those  for  a  ball  bearing,  in  which  it 
is  customary  to  consider  the  whole  of  the 
load  to  be  carried  by  one  ball.  With  an 
average  five-sixteenth  inch  to  three-eighth 
inch  ball  the  working  pressure  may  vary 
from  500  to  1,500  pounds  between  the 
points  of  contact  Converted,  this  means 
many  himdred  thousand  pounds  to  the 
square  inch. 

In  rolling  friction  the  balls  or  rollers  act 
in  a  manner  closely  analogous  to  the  lubri- 
cating medium  of  a  plain  bearing  by  keep- 
ing the  working  faces  apart.  If  it  were 
possible  to  make  a  ball  or  roller  bearing 
with  absolutely  no  sliding  friction,  i.  e.,  en- 
tirely rolling  friction,  the  use  of  a  lubricant 
would  be  unnecessary.  However,  there  is 
always  a  little  sliding  between  the  balls  or 
rollers  themselves  or  between  them  and  the 
cage  employed  to  keep  them  in  position, 
and  it  is  to  minimize  this  that  a  lubricant  is 
necessary.  Ball  or  roller  bearings  undoubt- 
edly minimize  the  sliding  friction  of  a  plain 
bearing. 

One  of  the  functions  of  a  lubricant  is  to 
overcome  or  neutralize  accidental  variations 
of  the  smoothness  of  surfaces.  Although 
almost  infinitesimal  in  magnitude,  they 
cause  variations  in  the  friction,  which  are 
always  tending  to  produce  overheating,  and 
it  is  solely  a  matter  of  chance  when  these 
tendencies  preponderate  over  the  lubricating 
effect  of  the  oil.  A  light  oil  lubricates  as 
well  as  a  viscous  one  when  all  is  smooth, 
but  when  a  minute  irregularity  occurs,  such 
as  grit  or  rough  places  on  the  surfaces, 
heat  is  generated  locally,  the  oil  becomes 
too  thin,  and  there  is  a  risk  of  seizure  tak- 
ing place.  By  the  use  of  a  plentiful  supply 
of  viscous  lubricant  this  risk  can  be  con- 
siderably reduced.  A  new  engine  under- 
lubricated  will  seize  much  more  readily  than 
one  well  run  in. 

There  are  three  other  conditions  to  meet 
which  a  viscous  lubricant  is  necessary,  viz., 
great  pressure,  slow  speed  and  high  tem- 
perature.   The  reasons  are  so  obvious  from 


what  I   have  already  said  that  it  will  be 
wasting  time  to  dwell  on  them. 

PHENOMENA   OF    SEIZING. 

Seizing  can  always  be  traced  to  a  failure 
of  the  lubricant  to  keep  two  metal  surfaces 
adequately  separated  by  a  film  of  oil. 
Either  the  oil  may  be  too  thin  or  the  pres- 
sure between  the  surfaces  too  great,  or  there 
may  be  no  lubricant  there  at  all.  When  the 
two  surfaces  come  into  close  contact  under 
considerable  pressure  much  work  has  to  be 
done  to  get  one  to  slide  over  the  other; 
the  work  expended  in  overcoming  the  fric- 
tion is  translated  into  heat,  and  the  heat 
thus  produced  raises  the  temperature  of  the 
bearing,  and  the  molecules  of  metal  at  the 
two  surfaces,  spurred  into  greater  activity, 
diffuse  from  the  shaft  into  the  brasses  and 
from  the  piston  into  the  cylinder  wall  and 
vice  versa.  This  tendency  to  diffuse  or 
weld  is  so  great  that  when  two  metals  with 
carefully  cleaned  and  polished  surfaces  are 
very  strongly  pressed  together  and  left  for 
several  weeks  at  the  atmospheric  tempera- 
ture molecules  from  one  are  found  diffused 
throughout  the  other.  This  migration  is 
immensely  facilitated  by  a  rise  in  tempera- 
ture equivalent  to  an  increase  in  the  veloc- 
ity of  the  molecules.  Under  suitable  condi- 
tions the  interlocking  may  be  so  great  that 
it  is  impossible  to  separate  the  surfaces 
intact  again. 

When  the  seizing  is  incomplete,  and  the 
metals  continue  to  slide  over  one  another, 
the  surfaces,  especially  of  the  softer  of  the 
two,  are  scored,  and  even  if  checked  at 
this  stage  by  stopping  the  engine  or  by  a 
copious  supply  of  oil,  the  repair  of  the  dam- 
age is  an  expensive  matter.  Scoring  and 
seizing  are  facilitated  by  high  temperature, 
high  pressure  and  close  fitting  (remember 
that  a  close  fit  at  a  low  temperature  be- 
comes a  much  closer  fit  at  a  high  tempera- 
ture). Hence  we  arrive  at  the  main  fea- 
tures determining  a  suitable  lubricant;  it 
must  withstand  the  maximum  pressure  and 
the  maximum  temperature  which  it  will 
have  to  meet  and  preserve,  as  far  as  possi- 
ble, an  unbroken  film  between  the  sliding 
surfaces. 

iNSTRUcrnT:  experiment. 

The  following  experiment  shows  in  a 
striking  manner  the  difference  between  a 
thick  and  a  thin  oil:  A  plug  and  ring  are 
taken  and  thoroughly  cleaned  free  from  oil 
and  grease,  when  it  will  be  found  that  the 
plug,  which  should  be  a  close  fit  in  the  hole, 
will  not  go  in  without  a  tap  from  a  mallet 
On  greasing  the  plug  with  a  little  thin  oil 
it  slips  in  readily  and  can  be  easily  revolved 
in  the  hole  several  times;  but  in  a  few 
seconds,  owing  to  the  lubricant  being 
squeezed  from  between  the  surfaces  by  the 
pressure,  the  plug  seizes  and  has  to  be 
knocked  out.  The  plug  and  ring  are  again 
well  cleaned,  and  this  time  greased  with 
thick  oil.  The  plug  will  slip  in  just  as 
easily  as  before,  but  it  will  be  more  difficult 
to  revolve,  owing  to  the  greater  fluid  fric- 
tion of  the  lubricant,  and,  further,  owing  to 
the  lubricant's  greater  resistance  to  pressure 
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the  plug  may  be  revolved  for  a  much  longer 
time  without  seizing. 

GREASES. 

The  usual  constituents  of  greases  are 
mineral  oil,  tallow,  vaseline  and  soap.  In 
several  cases  a  lime  or  aluminum  soap  is 
used  instead  of  a  soda  soap,  and  in  special 
cases  talc  and  graphite  are  added  in  small 
quantities.  Other  materials,  such  as  chalk, 
starch,  chiiia  clay,  whiting,  sulphur,  resin 
and  water  are  sometimes  present;  they 
serve  no  useful  purpose,  unless  it  be  to  in- 
crease the  makers*  profit.  Personally,  I 
think  the  use  of  greases  overdone;  many 
bearings  and  gear  boxes,  etc.,  would  be 
much  better  lubricated  by  a  thin  material 
somewhat  in  the  nature  of  thin  vaseline  or 
thick  oil.  For  the  gear  wheels  to  have  to 
cut  through  a  thick  clogging  mass,  such  as 
is  often  loaded  into  a  gear  box,  is  very 
wasteful  of  horse  power.  It  is  not  as  if 
there  were  great  pressures  requiring  great 
resistance  on  the  part  of  the  lubricant;  a 
thinner  material  would  serve  equally  as 
well.  And  there  is  another  advantage  in  a 
thin  grease — in  the  event  of  a  nut  or  bolt 
or  other  foreign  matter  falling  into  the 
box,  it  immediately  sinks  to  the  bottom, 
whereas  with  the  thick  grease  it  is  liable 
to  be  picked  up  and  carried  into  the  teeth 
with  disastrous  effects. 

GRAPHITE. 

Graphite  is  a  native  form  of  carbon,  and 
occurs  in  fine  granular  and  foliated  masses. 
It  is,  next  to  the  diamond,  the  purest  form 
of  carbon  known,  and  can  be  ground  to  an 
exceedingly  fine  powder.  It  resists  the  ac- 
tion of  acids  and  alkalies,  is  very  incom- 
bustible, and  stands  great  heat.  It  is  greasy 
to  the  touch,  and  this  peculiar  resistant 
greasiness,  together  with  its  unchangeable 
character,  makes  it  a  valuable  lubricant.  It 
is  not  easy  to  apply  dry,  and  does  not  mix 
with  thin  oil,  but  it  can  be  easily  worked 
into  grease,  and  in  this  form  is  extremely 
useful.  Graphite  is  not  advisable  for  use 
in  motor  cylinders;  in  very,  very  small 
quantities  it  is  beneficial,  but  when  con- 
stantly added  it  accumulates  and  forms  a 
coating  on  top  of  the  piston  and  in  the 
combustion  chamber,  which  in  one  specific 
instance  increased  the  compression  to  such 
an  extent  as  to  blow  the  top  of  the  cylin- 
der off. 

Graphite  should  be  used  for  the  lubrica- 
tion of  the  rawhide  and  fibre  wheels  ex- 
tensively employed  for  the  transmission  of 
light  powers,  because  of  their  noiseless 
running.  On  no  account  should  oil  or 
grease  be  applied;  failing  graphite,  a  little 
French  chalk  is  beneficial.  Because  of  its 
dust  resisting  properties  graphite  is  in- 
valuable for  chain  lubrication;  oil  should 
be  rigorously  avoided. 

TESTING    LUBRICANTS. 

The  following  are  the  chief  properties 
which  a  lubricant  should  possess  to  be  effi- 
cient: Enough  body  or  viscosity  to  keep  it 
between  the  rubbing  surfaces  at  their  max- 
imum temperature  and  pressure.  The 
greatest    fluidity    consistent    with    the    re- 


quired viscosity.  Good  capacity  for  trans- 
mitting heat.  (It  is  one  of  the  uses  of  a 
lubricant  to  transmit  or  carry  off  the  heat 
generated  by  friction;  the  larger  the  supply 
of  lubricant  the  better  is  this  effected, 
which  is  another  argument  in  favor  of  an 
oil  bath.)  No  tendency  to  change  in  the 
air.  Free  from  mineral  or  fatty  acids  likely 
to  corrode  the  surface  of  the  metal.  High 
temperature  of  vaporization  and  of  decom- 
position and  low  freezing  or  "setting"  point 
Free  from  grit,  water  and  other  foreign 
matter.    The  following  are  the  usual  tests: 

SPECIFIC  GRAVITY. 

Flashing  point  and  ignition  point: 
These  are  usually  taken  together,  and  are 
an  indication  of  the  temperature  to  which 
a  lubricant  can  be  heated  before  it  gives 
off  an  inflammable  vapor,  and  of  the  tem- 
perature at  which  it  completely  takes  fire. 
The  results  from  this  test  are  apt  to  be 
misleading;  when  the  tested  oil  contains 
a  proportion  of  the  volatile  oil  or  is  an  oil 
compounded  with  light  and  heavy  frac- 
tions, the  light  portion  fires  too  soon  and 
ignites  the  remainder.  However,  this  test 
is  of  importance  for  cylinder  lubricants 
when  it  is  valuable  to  know  that  at  the 
temperature  of  the  cylinder  wall  the  oil 
is  not  being  burnt. 

VOLATILITY. 

The  volatility  of  the  oil  is  a  measure  of 
the  loss  by  evaporation  on  exposure,  and  is 
determined  by  exposing  the  oil  in  a  shallow 
vessel  to  a  temperature  of  200?  Fahr.  to 
250°  Fahr.  for  twelve  or  twenty-four  hours. 

SETTING  OF  FREEZING  POINT. 

In  this  test  the  sample  is  slowly  cooled 
by  a  freezing  mixture,  and  the  temperature 
at  which  paraffin  or  other  solid  hydrocar- 
bon is  deposited  is  noted.  In  many  cases 
no  precipitation  occurs,  so  that  the  point  at 
which  the  whole  mass  just  solidifies  is  ob- 
served. 

Other  tests  are  briefly  as  follows:  De- 
termination of  acidity,  and  whether  due  to 
mineral  acids — evidence  of  bad  refining — or 
to  fatty  acids,  showing  the  presence  of 
fixed  oils.  Determination  of  vegetable 
or  other  fixed  oil;  this  is  best  done 
by  heating  the  sample  with  a  solution 
of  caustic  soda  or  potash  in  dilute  alco- 
hol. The  fatty  oil  is  rendered  soluble  and 
can  be  washed  out  with  water  and  its  per- 
centage obtained,  or  the  mineral  oil,  which 
is  not  acted  upon  by  alkali,  can  be  extracted 
from  the  mixture  with  gasoline  and  weighed 
to  see  whether  it  has  lost  in  weight.  The 
spreading  power  of  a  lubricant  is  tested 
against  a  standard  material  by  placing  equal 
drops  of  each  on  a  polished  glass  or  steel 
surface  heated  to  250°  Fahr.  to  300''  Fahr. 

Gumming  and  oxidization  tests  should 
also  be  carried  out;  these,  as  their  names 
indicate,  are  to  measure  the  absorption  of 
oxygen  on  exposure,  and  the  extent  of  the 
formation  of  the  gummy,  varnishlike  sub- 
stance. A  good  mineral  oil,  even  on  long 
exposure,  absorbs  very  little  oxygen  and 
remains  practically  unchanged ;  on  the  other 


hand,  all  fixed  oils  under  these  conditiona 
change  more  or  less  rapidly,  and  the  change 
is  hastened  by  warming. 

Absolute  or  true  viscosity  is  as  much  a 
physical  constant  of  every  liquid  33  is  iti 
density  or  boiling  point  The  greater  the 
viscosity  the  greater  is  the  resistance  to 
shear,  displacement  of  the  molecules  over 
one  another,  and  the  simplest  method  of 
scientifically  measuring  this  characteristic 
is  to  find  the  energy  required  to  force  the 
liquid  through  a  long  capillary  tube.  In 
the  simplest  instrument  the  time  which  a 
definite  volume  of  liquid  takes  to  gra>-itate 
through  a  long  capillary  tube  is  a  direct 
measure  of  viscosity,  provided  all  are  tried 
at  the  same  temperature,  and  a  slight  cor- 
rection is  made  for  diflFerences  of  density 
of  the  liquids  tested.  The  above  is  Poise- 
uille's  original  method  and  is  accepted  is 
standard;  but  for  oil  testing  for  the  sake 
of  convenience  many  of  the  instruments 
used,  although  on  similar  lines,  have  very 
short  outlet  tubes,  with  comparatively  wide 
bores,  and  the  results  obtained  are  not 
comparable  with  the  true  viscosity  of  the 
liquid;  they  are  merely  times  of  efflux— in 
other  words,  the  time  taken  by  a  volume 
of  liquid  to  flow  out  of  a  hole — and  bear 
no  relation  to  true  viscosity.  The  rcsulu 
obtained  from  any  one  of  these  standard 
commercial  instruments  are  fairly  compar- 
able among  themselves;  but  the  results 
from  a  Redwood  cannot  be  satisfactorily 
compared  with  results  given  by  an  Englcr. 
the  standard  German  instrument,  or  by  a 
Sayboult,  the  American  apparatus. 

EXPERIMENT   WITH    STAND.XRD   LIQUIDS  OF  IN- 
CREASING VISCOSITY. 


Liquid. 

A  . 

B  . 

C  . 

D  . 

E  . 

F  ., 

G  . 


Instrument  A. 

Tiroes  of  Efflux.     Instrutuent  D 
Sees.  Sees. 

. .  .       100 100 


172 
256 
406 
667 
1,294 


102 
105 
109 
116 
127 
153 


The  above  table  shows  a  series  of  fig- 
ures obtained  with  standard  liquids,  tested 
first  in  a  scientifically  correct  instrument 
A,  and  then  in  an  instrument  with  an  out- 
let similar  to  that  in  Fig.  D. 

In  quite  a  different  class  are  the  testins: 
instruments  of  which  Professor  Thurston'> 
was  the  first  practicable  example.  Since 
then  testing  by  practical  trial  has  been  ex- 
tended, and  today  in  many  large  works  the 
testing  of  lubricants  is  carried  out  on  dupli- 
cate machines  under  conditions  precisely 
similar  to  those  in  the  factory. 

EFFECT   OF    HEAT   ON    LUBRICANTS 

The  first  effect  of  heat  on  a  lubricant  1^ 
to  considerably  reduce  its  viscosity.  The  ten> 
perature  of  the  cylinder  wall  in  an  air  coolcJ 
engine  averages  from  250'  to  300**  Fahr 
and  in  a  water  copied  engine  from  180'  tc 
250°  Fahr.  At  the  higher  of  these  tcmpcri 
tures  the  lubricant  is  about  as  thin  as  wai^r 
or  paraffin,  and  splashes  just  as  readil\ 
The    f«)llowing    table    shows    roughly    the 
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change  of  viscosity  with  rise  of  tempera- 
ture: 

Temperature,   Fahr 75°  no** 

Time  of  efflux  in  seconds   740  no 

If  there  be  an  adequate  supply,  even  in 
this  state  it  is  capable  of  preser\'ing  a  good 
film  between  piston  and  cylinder,  and  it  is 
not  till  temperatures  of  400°  up  to  500° 
Fahr.  are  reached  that  danger  arises.  At 
this  stage  a  good  d?al  of  the  oil  is  turned 
to  vapor  and  is  no  longer  useful  as  a  lu- 
bricant. Unless  copious  supplies  are 
pumped  in  to  make  up  the  loss  the  piston 
will  seize,  especially  if  it  is  a  close  fit  in 
the  cylinder,  owing  to  the  absence  of  the 
protective  film  which  keeps  the  metal  sur- 
faces from  touching.  I  have  just  said  that 
at  a  high  temperature  the  oil  is  evaporated, 
and,  therefore,  passes  out  of  the  exhaust 
with  the  burnt  charge.  That  is  only  partly 
true;  the  truth  of  it  varies  with  the  qual- 
ity of  the  oil  used.  If  you  have  a  well 
refined  pure  oil  99  parts  in  a  100,  say,  are 
evaporated  and  do  no  damage;  the  one 
part  is  carbonized — that  is  to  say,  decom- 
posed by  the  heat.  It  is  solid  matter  in  a 
very  fine  state  of  division;  a  portion  of  it 
will  go  out  of  the  exhaust  with  the  gases, 
the  rest  will  be  deppsited  on  the  walls  of 
the  combustion  chamber  and  on  top  of 
the  piston.  In  the  case  of  the  oil  contain- 
ing notable  quantities  of  impurities,  the 
proportion  carbonized  is  very  much  great- 
er, and  the  deposit  in  the  cylinder  head 
grows  more  rapidly.  There  is  another  and 
a  very  prolific  cause  for  this  deposit,  and 
that  is,  defective  carburation.  Either  an 
overrich  or  a  not  sufficiently  sprayed  and 
vaporized  mixture  will  cause  a  carbon  de- 
posit to  form.  In  practically  every  case 
these  deposits  are  the  cause  of  preignition, 
and  in  many  cases  of  overheating.  There 
are  few  worse  conductors  of  heat  than 
carbon,  and  a  thin  film  will  work  wonders 
in  keeping  the  heat  in. 

I  have  several  times  heard  it  stated  that 
the  lubricant  has  to  withstand  the  heat  of 
the  explosion.  Now  that  is  erroneous, 
there  is  no  lubricant  in  existence  capable 
of  successfully  standing  a  temperature  of 
1,500**  Cent,  to  2,000°  Cent,  or  3,000**  Fahr. 
^0  3^500**  Fahr..  which  is  the  average  tem- 
perature of  the  explosion  at  its  hottest 
point.  The  lubricant  is  always  at  the  same 
temperature  as  the  cylinder  wall,  and  it  is 
this  factor  which  governs  the  choice  of  an 
oil.  The  size  of  a  cylinder  is  of  some  ac- 
count, because  a  big  cylinder  means  a  big 
piston  and  a  correspondingly  heavy  pressure 
between  them.  If  an  abnormal  piston 
speed,  either  very  fast  or  very  slov^',  is  em- 
ployed, that  must  be  taken  into  account, 
but,  as  a  rule,  piston  speed  need  not  be  con- 
sidered, so  we  are  narrowed  down  to  cyl- 
inder temperature  as  the  chief  question  to 
be  studied.  With  an  efficiently  water  cooled 
engine,  an  oil  of  moderate  viscosity  and 
volatility  can  be  used ;  in  fact,  a  pood  qual- 
ity gas  engine  oil  will  frequently  serve. 
But  we  must  discriminate  between  a  single 
cylinder  and  four  or  six  cylinders;  the  lat- 
ter engine,  with  its  smaller  and  cooler  cyl- 


inders, less  pressure  on  crank  pins  and 
shaft,  etc.,  and  higher  average  speed  of 
150**  250°  300**  350**  400** 
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running,  is  best  served  by  a  thinner  lubri- 
cant than  the  slower  speed  single  cylinder 
engine. 

The  same  applies  with  even  more  force 
to  single  and  multi  cylinder  motor  cycles. 
With  one  cylinder,  particularly  if  it  is  of 
3%  horse  power  to  4  horse  power,  a  very 
viscous  and  resistant  lubricant  is  required; 
for  the  four  cylinder  better  results  would 
most  probably  be  obtained  with  an  oil  rec- 
ommended for  water  cooled  engines;  for  a 
twin  cylinder  an  oil  intermediate  between 
the  two  should  be  used. 

SMOKY  EXHAUST. 

Smoky  exhaust  is  a  whole  subject  in  it- 
self, and  unless  I  am  very  much  mistaken 
it  will  have  to  be  taken  up  seriously  in 
the  near  future.  It  is  due  primarily  to  an 
excess  of  oil  in  the  crank  chamber,  but 
even  then  it  is  puzzling  to  see  how  it  can 
get  past  the  piston  in  sufficient  quantities  to 
make  the  exhaust  visible  and  smellable  for 
yards  round.  One  writer  has  explained 
that  it  is  most  noticeable  when  the  engine 
is  running  very  light — i.  e.,  with  the  throt- 
tle most  closed.  On  the  suction  stroke 
there  is  an  appreciable  vacuum;  oil  passes 
from  the  lower  end  to  the  top  of  the  piston 
and  on  the  explosion  stroke  is  burnt.  That 
is  all  very  well,  but  it  does  not  take  into 
account  the  compression  stroke,  which  will 
drive  thfc  excess  of  oil  back  to  the  under- 
side of  the  piston.  I  have  observed  a  num- 
ber of  smoky  cars,  and  have  invariably 
found  that  smoke  is  most  noticeable  with 
the  clutch  in,  and  more  or  less  stops  when 
the  clutch  is  taken  out — in  other  words, 
the  reverse  of  the  above  writer's  experi- 
ence. My  explanation  is  that  the  oil  is  in 
a  fine  spray  on  the  top  of  the  piston ;  when 
the  clutch  is  in  and  the  throttle  open  there 
is  a  large  volume  of  gas,  a  high  compres- 
sion and  high  explosion  temperature;  much 
oil  is  thereby  burnt,  and  the  bulk  of  it  is 
carried  right  through  the  exhaust  box  into 
the  open  air.  When  the  clutch  is  out  and 
throttle  closed  down  the  volume  of  gas  and 
the  temperature  of  explosion  are  less,  hence 
less  oil  is  burnt,  and  of  what  is  burnt  a 
great  proportion  is  caught  by  the  muffler, 
because  the  rush  of  gas  is  less,  and  very 
little  of  it  shows.  Two  proofs  of  this  occur 
to  me — one,  that  a  car  with  no  muffler  is 
smokierthan  one  with;  secondly,  that  other 
conditions  being  equal,  an  increase  in  the 
noise  of  the  explosions  corresponds  to  an 
increase  in  the  emission  of  smoke.  It  is 
hardly  necessary  to  explain  that  burnt  oil 
is  soot  or  carbon,  solid  matter  in  a  fine 
state  of  division,  and  that  the  products  of 
the  combustion  of  gasoline  are  true  gases. 
The  deposit  of  soot  in  exhaust  pipes  and 
silencers  is  mostly  due  to  burnt  oil.  With- 
out those  accessories  that  burnt  oil  would 
be  ejected  as  visible  exhaust.  The  remedy 
is  obvious,  the  more  completely  the  burnt 
oil  is  filtered  out  or  deposited  the  less  ob- 
noxious will  be  the  ultimate  exhaust. 


German  Method  of  Denaturizing 
Alcohol. 

For  most  industrial  purposes  alcohol  is 
used  in  Germany  dut>'  free,  after  having 
been  "denaturized'*  or  rendered  unfit  for 
drinking  purposes  by  the  admixture,  in  pres- 
ence of  a  Government  official,  of  a  pre- 
scribed percentage  of  one  or  more  denatur- 
ing agents.  There  are  two  degrees  of  de- 
naturizing, viz.,  the  "comillete"  and  the 
"incomplete,"  according  to  the  purposes  for 
which  the  alcohol  so  denaturized  is  to  be 
ultimately  used. 

Complete  denaturization  of  alcohol  by 
the  German  system  is  accomplished  by  the 
addition  to  every  100  liters  (26^2  gallons) 
of  spirits  of  (a)  two  and  one-half  liters  of 
the  "standard  denaturizer,"  made  of  4  parts 
of  wood  alcohol,  i  part  of  pyridin  (a  nitro- 
geneous  base  obtained  by  di^tilling  bone 
oil  or  coal  tar),  with  the  addition  of  50 
grams  to  each  liter  of  oil  of  lavender  or 
rosemary;  (b)  one  and  one-fourth  liters  of 
the  above  "standard"  and  2  liters  of  benzol, 
with  every  100  liters  of  alcohol. 

Of  alcohol  thus  completely  denaturized 
there  was  used  in  Germany  during  the  fiscal 
year  i903-4»  93i»4o6  hectoliters  denaturized 
by  process  (a),  as  described  above,  and  52,- 
764  hectoliters  which  had  been  denaturized 
by  process  (b).  This  made  a  total  of  26,- 
080,505  gallons  of  wholly  denaturized  spirits 
used  during  the  year. 

Incomplete  denaturization,  i.  e..  sufficient 
to  prevent  alcohol  from  being  drank,  but 
not  to  disqualify  it  from  use  for  various 
special  purposes,  for  which  the  wholly  de- 
naturized spirits  would  be  unavailable,  is 
accomplished  by  several  methods,  as  fol- 
lows (the  quantity  and  nature  of  each  sub- 
stance given  being  the  prescribed  dose  for 
each  100  liters  (263^2  gallons)  of  spirits): 
(c)  Five  liters  of  wood  alcohol  or  one- 
half  liter  of  pyridin;  (d)  20  liters  of  solu- 
tion of  shellac,  containing  i  part  gum  to  2 
parts  alcohol  of  90  per  cent  purity  (alcohol 
for  the  manufacture  of  celluloid  and  pega- 
moid is  denaturized);  (c)  by  the  addition 
of  I  kilogram  camphor  or  2  liters  oil  of  tur- 
pentine, or  one-half  liter  benzol  to  each 
100  liters  of  spirits. 

Alcohol  to  be  used  in  the  manufacture 
of  ethers,  aldehyde,  agarcin,  white  lead, 
brom-silver  gelatins,  photographic  papers 
and  plates,  electrode  plates,  collodion,  sal- 
icylic acid  and  salts,  aniline  chemistry,  and 
a  great  number  of  other  purix)ses,  is  de- 
naturized by  the  addition  of  (/)  10  liters 
sulphuric  ether,  or  i  liter  of  benzol,  or  one- 
half  hter  oil  of  turpentine,  or  0.025  liter 
of  animal  oil. 

The  price  of  denaturized  alcohol  varies 
in  the  different  states  and  provinces  of  the 
empire  in  accordance  with  the  yield  and 
consequent  market  price  of  potatoes,  grain 
and  other  materials.  At  the  present  time 
alcohol  of  95  per  cent,  purity,  which  is  the 
quality  ordinarily  used  in  Germany  for  fuel 
purposes,  sells  at  wholesale  from  28  to  29 
pfennigs  (6.67  to  6.9  cents)  per  liter  (1.06 
quarts),  and  at  retail  foi*  33  pfennigs  (7.85 
cents)    per   liter. — Consular   Report. 
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The  Simple  Life  Garage. 

By  R  F.  Lake. 

The  writer's  home  town  is  not  very  large, 
the  population  being  about  15,000,  but  it  is 
growing;  it  is  the  home  of  the  largest  fac- 
tory in  the  country  for  the  manufacture  of 
automobile  parts  and  complete  chassis,  con- 
sequently there  are  quite  a  number  of  motor 
cars  here,  and  while  the  town  boasts  of 
only  a  single'  garage  establishment,  it  is 
beyond  doubt  a  model  of  compactness  and 
simplicity,  and  can  give  some  of  the  larger 
garages  pointers  on  how  to  keep  down  ex- 
penses. 

Among  the  novel  features  which  this  gar- 
age contains  is  a  portable  washstand, 
which  for  ease  of  operation  and  compact- 
ness cannot  be  excelled,  as  after  using  it 
can  be  tucked  under  the  lathe  which  the 
garage  boasts  of,  or  put  on  a  shelf  or  in  a 
corner  out  of  the  way;  ih  fact,  it  will  not 
be  injured  if  set  out  into  the  back  yard,  and 
it  only  occupies  a  space  of  about  12x12x12 
inches.  Any  child  can  operate  it,  but  it 
gives  better  results  if  operated  by  a  grown 
person  with  longer  arms  and  able  to  reach 
farther.  The  apparatus  consists  of  an  or- 
dinary water  pail  and  a  sponge  or  old  rag, 
and  if  a  car  happens  to  be  in  the  garage  at 
the  time  occupying  about  all  the  available 
space,  it  can  be  carried  out  into  the  street 
and  used  just  as  easily  as  inside. 

Of  course  the  garage  has  a  runway,  hav- 
ing two  large  sliding  doors  {i  la  bam 
door),  and  a  car  can  be  run  inside  and 
then  backed  out,  thus  avoiding  waste  of 
useful  room. 

The  repair  pit  has  been  rendered  un- 
necessary in  an  ingenious  manner.  The 
garage  boasts  of  a  mechanic  who  has  a 
strong,  well  calloused  back  and  likes  to  lay 
down;  he  is  the  habit  of  sliding  under  the 
cars  to  repair  anything  which  needs  repair- 
ing, and  as  in  sliding  he  might  wear  a  hole 
in  his  jumpers  or  get  slivers  in  his  back, 
and  make  a  kick  for  a  repair  pit,  a  low 
car  has  been  built  of  a  i  inch  board  10x36 
inches,  with  castors  in  the  front  corners, 
and  by  the  use  of  his  hands  and  feet  the 
mechanic  can  move  from  the  rear  axle  to 
the  front  with  ease,  no  matter  what  the 
wheel  base  may  be. 

A  turntable  is  not  needed,  as  the  pro- 
prietor says  he  can  back  out  of  the  garage 
and  run  around  the  block,  which  also  tests 
the  turning  ability  of  the  car.  As  electrics 
are  not  n<ed  here  much,  a  charging  board 
has  not  yet  been  put  in,  but  I  will  write  up 
the  details  when  it  is. 

Rents  not  being  as  high  as  in  the  large 
cities,  the  garage  is  all  on  the  ground  floor, 
thus  doing  away  with  elevators,  hoists,  in- 
clined runways  and  other  apparatus  for 
taking  cars  up  to  the  upper  floors;  but  in 
their  place  are  used  a  couple  of  good  stout 
ropes  thrc»wn  over  a  brace  on  the  rafters, 
and  by  means  of  these  a  car  can  be  hoisted 
up  to  the  shingles.  Then  a  man  can  stand 
up  under  it  to  repair  it.  or  in  case  of  a 
rush  in  business  a  second  car  can  be  run 
into  the  garage,  providing  it  does  not  carry 
a  top  that  would  strike  the  bottom  of  the 


elevated  car.  These  ropes  also  serve  as  a 
portable  crane  and  a  jacking  device,  and 
the  necessary  investment  in  equipment  is 
materially  reduced  by  thus  combining  sev- 
eral functions  in  a  very  simple  arrange- 
ment which  was  invented  by  an  early 
ancestor,  and  on  which,  therefore,  no  royal- 
ties have  to  be  paid.  If  a  top  or  a  body  is 
to  be  taken  off,  or  an  engine  or  a  transmis- 
sion taken  out,  all  the  owner  of  the  garage 
has  to  do  is  to  hitch  a  good  strong  man 
to  the  other  end  of  the  rope,  and  with  a 
"Ho-heave,"  up  she  goes. 

Gasoline  is  a  necessary  article  aroimd  a 
garage,  and  in  the  method  of  storing  it 
employed  in  this  garage  the  simple  life 
also  reveals  itself.  A  barrel  is  rolled  into 
the  back  yard,  the  head  is  knocked  in  and 
a  lid  put  on,  and  it  is  ready  to  sell  by  the 
pint  or  the  pailful.  If  the  barrel  should  go 
up  with  a  bang,  the  loss  would  be  very 
light,  owing  to  the  simplicity  oi  the  equip- 
ment. For  this  reason  no  insurance  is  car- 
ried. 

The  arrangements  for  the  entertainment 
of  chauffeurs  and  patrons  in  this  garage 
are  ideal — that  is  on  bright,  sunshiny 
days.  Two  chairs  are  provided  which  can 
be  carried  out  in  front  of  the  shop  and 
tilted  back  against  the  building,  where  one 
can  rest  with  ease,  and  the  old  settler 
comes  along  occasionally  to  add  to  the  en- 
tertainment When  the  sun  gets  too  hot 
the  chairs  can  be  shifted  to  the  back  yard, 
where  the  air  is  laden  with  the  aroma  of 
cocktails  from  a  cafe  adjoining^  or  of 
corned  beef  and  cabbage  from  a  restaurant 
kitchen  on  the  other  side. 

While  the  motor  truck  has  not  put  in 
its  appearance  here  yet,  the  garage  is  well 
supplied  with  facilities  for  handling  it  when 
it  does  come ;  it  has  a  good  paved  street  in 
front,  and  the  trucks  can  be  lined  up  along 
the  curb,  and  a  brick  put  under  each  wheel 
to  keep  them  from  running  away. 

The  charges  for  services  in  this  garage 
are  no  more  than  the  proprietor  expects  to 
be  able  to  get,  as  the  general  impression 
around  here  is  that  every  automobile 
owner  is  a  millionaire,  or  the  son  of  one, 
and  $200  a  minute  would  not  be  too  much 
if  you  could  get  it. 

Compressed  air  is  used  as  an  auxiliary 
to  the  pail  and  sponge  for  cleaning  cars. 
When  the  mechanic  using  his  anti-repair 
pit  coat  goes  under  the  car  you  can  hear 
him  compress  the  air  in  his  lungs,  and 
when  it  comes  out  you  can  see  a  cloud  of 
dust  rise  from  the  corners  of  the  machine 
and  float  around  the  garage,  so  that  when 
he  gets  to  an  erect  position  the  bellows 
from  the  forge  is  turned  on  him  through  a 
rubber  hose,  and  his  hair,  whiskers  and 
eyelashes  are  dusted  out. 


As  a  remedy  for  the  smoky  exhaust 
nuisance  in  connection  with  motor  omni- 
buses in  London,  it  has  been  suggested  that 
all  motor  omnibuses  should  be  compelled 
to  have  the  exhaust  tube  right  in  front  of 
the  driver.  This  would  be  rather  hard"  on 
the  driver. 


Traffic  Accidents  in  London. 

In  response  to  an  interpellation  of  the 
British  Home  Secretary  by  Mr.  Weir,  on 
the  number  of  automobile  and  horse  acci- 
dents in  London,  the  following  corrected 
statistics  were  furnished  at  Arthur  Stan- 
ley's instance  on  May  16. 

The  number  of  accidents  caused  in  April 
by  horse  drawn  omnibuses  was  265  (forty- 
seven  resulting  in  personal  injuries  and  one 
in  death),  and  by  oth^r  horse  drawn  vehi- 
cles 2,233  (643  resulting  in  personal  injuries 
and  ten  in  death.)  This,  then,  is  the  tabu- 
lated comparison  for  last  month: 

Horse  Motor 

Omnibuses.  Omnibuses. 

Accidents  265  424 

Injuries   47  76 

Deaths  i  3 

Other  Motor 

Other  Vehicle* 

Horse  and  Motor 

Vehicles.  Cycles 

Accidents  2,233  433 

Injuries 643  134 

Deaths 10  9 

Buckboards  in  Greenland   Expedi- 
tion. 

According  to  Politiken,  a  daily  paper 
published  in  Copenhagen,  Herr  Mylius 
Erichsen,  who  will  start  upon  a  Greenland 
expedition  soon,  has  purchased  an  Orient 
buckboard  for  the  purpose,  which  will  be 
used  together  with  fifty  Greenland  dogs. 
The  buckboard  has  been  altered  in  several 
ways  to  better  adapt  it  for  use  on  the  ice 
of  the  interior  deep  fjords.  It  is  to  carr)* 
only  one  man,  and  is  to  be  used  mainly  for 
hauling  goods  to  provision  depots,  and  all 
of  the  goods  that  cannot  be  placed  on  the 
automobile  itself  will  be  brought  on  broad 
gauge  sleighs  of  the  Nansen  type,  which 
are  to  be  towed  after  the  automobile.  The 
gauge  of  the  car  is  very  large,  so  that  it 
will  not  easily  upset  The  motive  power  is 
gasoline,  but  as  gasoline  freezes  at  about 
40  degrees  centigrade  below  zero,  and  as 
probably  a  still  heavier  cold  can  be  ex> 
pected,  there  will  be  made  an  arrangement 
for  warming  purposes  worked  with  pure 
alcohol,  which  only  freezes  at  a  lower 
temperature,  and  by  means  of  which  the 
gasoline  can  be  kept  liquid  in  the  tank. 
Around  the  rubber  tubes  of  the  wheels 
there  is  not  a  rubber  cover,  which  would 
break  in  the  cold,  but  a  cover  of  leather  or 
linen.  The  car  will  be  arranged  to  be 
placed  on  sleigh  rtmners  so  it  can  be  drawn 
by  dogs  and  men  if  loose  snow  is  met  with. 
It  is  the  intention  to  always  have  dogs  be- 
side the  car  so  that  it  can  always  be  trans- 
ported along  if  the  machine  should  break. 

W.  G.  Smith  was  fined  $2  at  the  Bow 
street,  London,  Police  Court  on  May  38. 
for  driving  the  Sultan  of  Zanzibar  along 
the  Victoria  Embankment  at  26  miles  per 
hour.  The  Sultan  said  he  considered  the 
sjeed  was  moderate,  but  apparently  his  opin- 
ion does  not  carry  as  much  weight  in  Lon 
don  as  in  Zanzibar,  for  the  magistrate 
found  defendant  guilty. 
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N.  A.  A.  M.  Meeting. 

The  following  members  attended  the 
monthly  meeting  of  the  Executive  Commit- 
tee of  the  N.  A.  A.  M.  last  week : 

W.  T.  White,  S.  D.  Waldon,  William  R. 
Innis,  EL  H.  Cutler,  Charles  Clifton,  S.  T. 
Davis,  Jr.,  Albert  L.  Pope,  G.  W.  Bennett, 
Thomas  Henderson,  William  E.  Metzger, 
M.  L.  Goss,  M.  J.  Budlong,  C.  C.  Hilde- 
brand. 

H.  A.  Lozier,  Jr.,  of  the  Lozier  Motor 
Company,  and  A.  L.  Garford,  of  the  Gar- 
ford  Company,  Elyria,  Ohio,  were  admitted 
to  membership. 

The  Legislation  Committee  reported  that 
the  license  test  case  had  reached  the  Su- 
preme Court  of  New  Jersey  in  record  time, 
and  an  appeal  perfected,  and  that  a  decision 
by  that  court  is  looked  for  at  any  moment. 
The  case  will  then  go  to  the  Court  of  Errors 
and  Appeals,  the  highest  State  Court  of 
New  Jersey,  and  from  there  to  the  United 
Stales  Supreme  Court. 

Thomas  Henderson,  of  the  Winton  Motor 
Carriage  Company,  was  elected  a  member 
of  the  Executive  Committee  in  place  of 
Percy  Owen,  and  was  also  appointed  a 
member  of  the  Membership  Committee  in 
place  of  Mr.  Owen. 

William  E.  Metzger,  of  the  Cadillac  Motor 
Car  Company,  was  elected  secretary  of  the 
association  to  fill  the  vacancy  caused  by  the 
resignation  of  Mr.  Owen. 

The  Contest  Committee  reported  that  they 
had  had  a  conference  with  A.  B.  Tucker, 
of  the  A  A,  A.,  regarding  the  Glidden 
trophy  rules,  and  decided  that  certain 
changes  in  the  rules  governing  this  tour 
were  desirable,  which  changes  were  em- 
bodied in  a  recommendation  to  the  Execu- 
tive Committee  of  the  association,  who 
adopted  their  recommendation.  The  changes 
recommended  will  be  submitted  to  Mr.  Gor- 
ham  today  for  consideration. 


making  a  total  of  351  maps,  which  include 
seven  double  page  maps  and  fifteen  full 
page  maps. 


The  Automobile  Blue  Book. 

The  Automobile  Blue  Book,  which  has 
just  been  published  by  The  Class  Journal 
Company,  Flatiron  Building,  New  York,  has 
been  compiled  on  entirely  new  and  original 
lines.  Instead  of  large  maps,  the  roads  are 
described  in  the  text  and  illustrated  in  mar- 
ginal maps,  showing  the  turns  and  many 
characteristics  of  the  thoroughfares  de- 
scribed. Where  a  route  leads  through  a 
city,  a  plain  map  of  the  place  is  inserted, 
showing  the  principal  streets  and  land- 
marks. Touring  automobilists  have  little 
trouble  in  finding  their  way  on  the  principal 
country  roads,  but  do  lose  considerable 
time  and  experience  much  annoyance  whon 
they  come  to  towns  and  villajzes.  because 
the  directions  received  are  often  niislcading. 

The  book  has  over  800  pae:cs,  and  is  di- 
vided into  ■  three  sections.  New  York  and 
Canada,  New  England  States,  New  Jersey, 
Pennsylvania  and  Maryland.  The  roads  of 
over  sixteen  States  are  described,  and  there 
is  a  total  of  599  routes  covering  31.467  miles. 
There  are   144  city  maps,  207   route  maps. 


The  Strike  of  French  Automobile 
Workmen. 

According  to  recent  advices  from  Paris, 
the  strike  of  machinists  and  body  builders 
of  the  French  automobile  industry  continues, 
and  there  are  no  immediate  prospects  for 
a  settlement.  Meanwhile  many  of  the  im- 
portant French  automobile  factories  are 
idle  and  deliveries  are  being  greatly  delayed. 
The  success  of  the  two  most  important  au- 
tomobile competitions  of  the  year,  the  Grand 
Prize  race  and  European  Circuit  tour,  is 
also  threatened.  The  labor  unions  demand 
a  working  day  of  eight  hours,  the  "English" 
week  (Saturday  afternoon  off),  discontinu- 
ance of  the   piecework   system,   etc.     At  a 


second  street,  and  as  it  was  the  semi-annual 
meeting  a  number  of  interesting  and  lengthy 
reports  were  made.  Acting  upon  the  report 
of  the  Trades  Committee,  it  was  voted 
to  continue  in  1907  the  same  general  policy 
with  regard  to  agencies  that  has  been  in 
successful  operation  this  year. 

The  show  committee  announced  a  general 
plan  for  the  national  exhibition  in  1907  in 
Madison  Square  Garden,  even  more  exten- 
sive in  scope  and  elaborate  than  last  year. 

Reports  were  submitted  from  the  tire 
committee,  the  traffic  department,  the  me- 
chanical branch,  from  President  Charles 
Clifton,  General  Marrager  George  H.  Day 
and  from  Treasurer  H.  H.  Franklin. 

The  meeting  of  the  mechanical  branch 
was  held  at  Hartford  in  order  that  the  en- 
gineers of  the  various  big  manufacturers 
might    have    an    opportunity    of    inspecting 


Gendarmes  Guarding  a  French  Automobile  Factory. 


recent  meeting  of  the  Automobile  Manufac- 
turers' .Association  (Chambre  Syndicale). 
attended  by  over  800  manufacturers,  it  was 
unanimously  resolved  not  to  accede  to  any 
of  the  demands  made.  There  have  been 
some  attempts  at  violence  on  the  part  of 
the  strikers,  particularly  in  cases  where  the 
factories  are  being  operated,  and  soldiers 
are  stationed  at  the  different  works  to  pro- 
tect the  men  willing  to  work  from  assault, 
as  shown  by  our  illustration.  It  is  quite 
obvious  that  tlu'  effect  of  the  strike  must  be 
to  work  considoralile  injury  to  the  French 
industry,  especially  as  regards  the  loss  of 
export  business. 


the  laboratory  that  has  been  established 
there,  with  Henry  Souther  in  charge,  for 
the  purpose  of  metallurgical  experiments 
and  the  testing  of  various  features  of  con- 
struction. 


Semi-Annuai  Meeting  of  A.  L.  A.  M. 

A  throe  (lavs'  session  of  the  various 
branches  of  the  A.  L.  A.  M,  \^as  concluded 
last  P'riday  night,  when  the  mechanicd 
branch  adjourned  at  Hartford.  On  Wed- 
nesday and  Thursday  the  executive  com- 
mittee and  loard  of  managers  were  in  ses- 
sion at  the  New  York  othces,  7  East  Forty- 


Light  Runabout  With  Front  Drive 
and  Round  Radiator. 

The  D.  W.  Hayd«)ck  .\utom(^1)ile  Com- 
pany, Pine  and  Commercial  streets,  St. 
Louis,  Mo.,  has  been  incorp(»rated  with 
$100,000  capital  stock  for  the  manufacture 
of  automobiles.  They  propose  t(»  make  a 
runalKDut  of  new  design,  the  special  features 
of  which  will  be  the  front  drive,  a  round 
radiator  and  a  direct  lever  control  without 
clutches  or  gears.  The  radiator  will  be  30 
inches  in  diameter,  with  tubes  0  inches  long, 
yielding  a  cooling  surface  of  45  sciuarc  feet. 

The  officers  of  the  company  are :  Presi- 
dtMit  and  treasurer,  D.  W.  Haydock:  vice 
president,  G.  .-K.  .\nder.son ;  secretary,  L.  M. 
Havdock. 
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The  Automobile's  Effect  on  Public 
Safety. 

Bv  Xexophon  p.  Huddy,  LL.  B. 

The  frequency  of  automobile  accidents  on 
the  public  ways,  together  with  the  special 
prominence  which  some  of  the  newspapers 
have  given  to  automobile  injuries,  has  had 
a  tendency  to  create  a  prejudicial  public 
opinion  with  respect  to  the  new  locomotion, 
even  though  it  is  a  well  recognized  fact 
that  there  are  more  accidents  on  the  public 
highways  from  other  causes  than  that  of 
the  operation  of  motor  vehicles.  Natural- 
ly, the  question  arises  whether  the  automo- 
bile has  had  a  detrimental  effect  on  the 
safety  of  the  public,  and  this  question  leads 
to  the  inquiry,  "Has  not  the  automobile 
imposed  a  duty  upon  the  members  of  the 
public  to  exercise  a  higher  degree  of  care 
in  protecting  themselves  from  injury?" 

There  can  be  little  conflict  of  opinion 
as  to  whether  or  not  people  traveling  on  the 
public  thoroughfares  are  obliged  to  adjust 
themselves  to  increased  danger.  Many  of 
the  automobile  legal  problems  which  have 
arisen  have  been  difficult  to  solve  to  the  sat- 
isfaction of  those  interested  in  motoring 
and  those  occupying  an  antagonistic  posi- 
tion to  it.  Equal  rights  of  the  automobile 
on  the  public  road  have  been  established. 
Legislative  disputes  have  been  settled.  The 
law  is  plain  and  understandable,  and  the 
most  important  and  serious  aspect  of  auto- 
mobiling  which  remains  for  the  public  to 
consider  relates  to  matters  of  fact.  Upon 
these  matters  of  fact  questions  of  law  de- 
pend. Among  the  questions  of  fact  which 
constantly  arise  in  automobile  cases  may 
be  cited  the  following:  "Was  the  automo- 
bile operator  overspeeding?"  "How  many 
miles  an  hour  was  he  driving?"  "Was  the 
chauffeur  grossly  negligent  at  the  time  he 
ran  into  and  killed  a  pedestrian?"  "Was 
the  pedestrian  properly  looking  out  for  his 
own  safety?"  "Was  the  motor  car  at  the 
time  operated  in  a  dangerous  manner?" 

Turning  now  to  the  degree  of  care  which 
the  public  is  obliged  to  exercise,  it  must 
not  be  forgotten  that  the  travel  on  the  pub- 
lic ways  cannot  remain  the  same  from  age 
to  age.  We  can  easily  look  back  to  the 
time  when  one  might  walk  or  ride  along 
the  public  highway  with  no  special  con- 
cern in  regard  to  his  safety.  There  was 
then  no  great  amount  of  traffic.  There  were 
comparatively  few  persons  on  the  highway. 
But  with  the  increase  of  population  and 
the  invention  of  new  means  of  transporta- 
tion, the  pedestrian,  or  the  party  traveling 
in  a  vehicle  on  the  public  thoroughfare,  is 
obliged  to  adjust  himself  to  the  modern 
conditions,  and  this  necessarily  obliges  him 
to  exercise  a  greater  degree  of  care  for  his 
safet>'.  The  law  compels  him  to  be  on  the 
alert  constantly,  to  do  all  in  his  power  to 


save  himself  from  harm.  This  duty  the 
public  has  failed  to  recognize  in  dealing 
with  the  automobile  question.  People  have 
attempted  to  cast  all  responsibility  for  their 
safety  upon  the  shoulders  of  the  motor  car 
operator.  According  to  the  trend  of  popu- 
lar opinion  in  some  localities  the  driver  of 
an  automobile  must  not  only  look  out  for 
his  own  safety  but  that  of  everybody  else. 
Is  this  fair?  Is  it  just  to  the  automobilist 
that  he  should  assume  the  whole  of  these 
responsibilities?  Is  it  not  right  that  the 
members  of  the  public  should  commence 
to  make  an  extra  effort  to  protect  them- 
selves ? 

So  far  as  the  law  is  concerned,  it  is  the 
duty  of  the  public  to  exercise  a  degree  of 
care  for  its  own  safety  commensurate  with 
the  existing  conditions  presenting  a  lawful 
danger  on  the  public  highways  and  streets. 
This  is  an  age  when  the  individual  must 
look  out  for  himself.  He  must  be  on  the 
alert  to  save  himself,  and  he  has  no  right 
to  cast  that  responsibility  wholly  upon  some- 
one else.  In  regard  to  protection  against 
danger  resulting  from  the  operation  of  mo- 
tor vehicles  we  do  not  need  a  vast  amount 
of  legislation.  Statutory  law  cannot  pre- 
vent accidents,  but  a  personal  regard  for 
safety  can,  and  this  personal  regard  must 
be  exercised  by  all  and  not  by  one  class  of 
parties.  If  we  wish  to  decrease  the  number 
of  automobile  accidents,  let  every  member 
of  the  public  feel  it  his  serious  responsibil- 
ity to  look  out  for  his  own  safety. 


Philadelphia    Automobile    Ordi- 
nances. 

Philadelphia. — The  select  and  common 
councils  at  their  meeting  June  7  passed 
ordinances  requiring  automobiles  to  carry 
drip  pans  to  catch  waste  oil,  and  prohibit- 
ing the  use  on  automobiles  of  siren  horns, 
or  horns  sounding  more  than  one  note. 

A  proposition  to  repeal  the  ordinance 
providing  for  the  licensing  of  automobiles 
by  the  city  was  referred  back  to  the  com- 
mittee on  boiler  inspection,  because  it  was 
thought  the  committee  should  provide  a 
lower  speed  limit  than  that  of  20  miles  an 
hour  contained  in  the  State  law.  At  the 
present  time  automobiles  must  carry  both 
city  and  State  license  numbers  in  Philadel- 
phia. Most  automobilists  regard  this  as 
unnecessary  and  unjust. 


The  New  Massachusetts  Law. 

Boston,  Mass. — The  new  automobile  law 
passed  by  the  Massachusetts  Legislature 
will  go  into  effect  June  23,  and  on  the  whole 
is  considered  by  motorists  as  not  illiberal, 
and  an  improvement  over  the  old  law. 
When  town  officials  pass  special  regulations, 
sixty  days,  instead  of  fifteen  days,  as  for- 
merly, are  allowed  fifty  residents  (ten  of 
whom  are  taxpayers  of  the  town)  to  lodge 
their  protest. 

Twenty  miles  an  hour  is  the  limit  on  the 
highways,  12  in  cities  and  towns  and  8 
around  curves  or  crossings  where  the  oper- 
ator's view  is  obstructed.  Before  a  charge 
for   overspeeding   is   brought   the   machine 


must  be  timed  for  a  quarter  of  a  mflc,  this 
provision  being  intended  to  pro'cnt  local 
officials  from  setting  traps  for  drivers  and 
arresting  them  for  a  necessary  or  accidental 
increase  of  the  time  rate  for  a  few  hundred 
feet.  The  law  provides  fines  for  exceeding 
the  limits  of  speed;  but  for  reckless  driving 
and  for  operating  a  car  while  under  the  in- 
fluence of  liquor,  fine  or  imprisonment,  with 
the  revocation  of  the  license,  is  the  penalty. 
The  Massachusetts  Highway  Commission 
have  formulated  rules  and  regulations  un- 
der authority  conferred  by  the  new  law. 
which  will  be  published  as  soon  as  they  are 
approved  by  the  Governor. 

Imported  Automobile  Parts  Under- 
valued. 

During  the  past  six  months  the  customs 
appraiser  of  the  port  of  New  York  has 
closely  scrutinized  importations  of  automo- 
bile parts  for  undervaluations,  with  the  re- 
sult that  large  advances  have  been  made  in 
some  cases.  Cases  of  machinery  made  in 
France  and  consigned  to  the  American 
Locomotive  Automobile  Company  have 
been  held  up  by  the  appraiser.  One  of  the 
cases  was  invoiced  at  1,200  francs  and  the 
appraiser  marked  it  up  to  2,100  francs;  an- 
other case  was  said  to  be  worth  2^70  francs 
and  was  marked  up  to  3,560  francs ;  still  an- 
other was  marked  up  from  3,370  francs  to 
6,625  francs.  The  action  of  the  appraiser 
has  been  fully  sustained  by  reappraisemcnt 
proceedings,  so  far  as  decisions  have  been 
rendered.    Some  cases  are  still  pending. 


The  Herkomer  Touring  Contest. 

The  second  annual  competition  for  the 
Herkomer  trophy  started  at  Frankfort-on- 
Main  at  5  a.  m.  on  Wednesday,  June  6. 
There  were  about  150  starters,  including 
Prince  Henry  of  Prussia,  and  a  single 
American  competitor,  Percy  Pierce,  of  Buf- 
falo. The  first  daily  stage  was  to  Munich, 
a  distance  of  248  miles.  The  competitors 
were  started  from  Frankfort  at  two  minute 
intervals,  and  the  first  of  them  arrived  at 
Munich  shortly  after  i  o'clock.  The  first 
to  arrive  was  W.  Poege,  of  Chemnitz,  in  a 
Mercedes  car,  but  it  is  to  be  pointed  out 
that  speed  does  not  count  in  the  tour,  so 
long  as  the  average  does  not  fall  below  a 
certain  minimum.  One  serious  accident  oc- 
curred during  the  first  day.  In  rounding  a 
curve  near  Nuremberg  at  high  speed  the 
car  of  Herr  Kienle,  a  member  of  the  contest 
committee,  struck  a  tree,  and  one  of  the 
occupants  was  pitched  out  headlong  and 
had  his  skull  fractured  and  his  breastbone 
broken.  Percy  Pierce  reached  Munich  at 
about  5  o'clock,  and  by  11  o'clock  lao  of 
the  competitors  had  arrived. 

On  Thursday  the  route  was  from  Munich 
to  Linz,  and  on  Friday  from  Linz  to  Vien- 
na. The  tourists  arrived  at  the  Austrian 
capital  between  11  and  i  o'clock,  havinf 
made  the  run  over  roads  softened  by  rain. 
Percy  Pierce  cabled  from  Vienna  that  b« 
had  made  the  run  thus  far  without  penaliza- 
tion. 
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Changes  in  Qlidden  Tour  Itinerary 
and  the  Rules. 

Since  the  return  of  Augustus  Post,  of 
the  Long  Island  A.  C;  James  B.  Dill, 
of  the  New  Jersey  Automobile  and  Mo- 
tor Club,  and  F.  B.  Hower,  of  the  Buf- 
falo A.  C,  forming  the  sub-committee 
on  lours  of  the  A.  A.  A.,  from  a  trip 
over  the  route  of  the  third  annual  Glidden 
Tour,  it  has  been  decided  that  the  tourists 
will  stop  two  days  at  Quebec  instead  of  one, 
and  that  the  run  from  Jackman  to  Rangeley 
Lakes,  Me.,  will  be  divided  into  two  stages, 
stopping  over  night  at  Waterville,  Me.,  July 
25.  Two  days  are  thus  added  to  the  trip  as 
planned  at  tirst,  so  that  it  will  end  July  28 
instead  of  July  26. 

The  itinerary  between  Buffalo  and  Sara- 
toga has  also  been  changed  by  cutting  out 
Rochester  and  Syracuse,  and  going  by  way 
of  Auburn  and  Utica,  shortening  the  dis- 
tance from  Buffalo  to  Saratoga  37^^  miles. 
The  tirst  day's  run,  July  12,  will  be  Buffalo 
lo  Auburn,  123  miles;  the  second  day's  run, 
July  13,  Auburn  to  Utica,  75  miles,  and  the 
third  day's  nm,  July  14,  Utica  to  Saratoga, 
91  miles. 

In  addition  to  the  Glidden  trophy,  seven 
or  more  prizes  will  be  awarded  for  which 
all  entrants  may  contest,  Paul  H.  Deming, 
chairman  of  the  A.  A.  A.  touring  com- 
mitt,  has  offered  a  trophy  to  the  entrant, 
not  a  contestant  for  the  Glidden  trophy, 
who  has  the  lowest  penalization  under  the 
rules,  repairs^  replenishment,  replacements 
and  inspection  in  garage  being  permitted. 
A  trophy  will  be  awarded  to  the  club  from 
whose  membership  the  largest  number  of 
entries  are  received  in  proportion  to  the 
total  active  membership  of  the  club.  Tro- 
phies will  be  awarded  to  the  winners  of  a 
hill  climb,  a  brake  lest,  an  obstacle  race;  to 
the  car  having  the  least  tire  trouble  during 
the  contest,  and  to  the  car  which  shall  com- 
plete the  tour  from  Buffalo  to  the  end  of 
the  tour  under  the  most  adverse  conditions, 
and  with  the  greatest  number  of  tire  and 
mechanical  troubles. 

THE   A.    A.    A.    TOURING  COMMITTEE. 

Paul  H.  Deming,  chairman  of  the  A.  A. 
A.  touring  committee,  has  announced  the 
make  up  of  the  committee  as  follows :  C.  L. 
Ainsworth,  A.  C.  of  Cincinnati;  George  W. 
Beach,  Hartford  A.  C.;  James  M.  Bout- 
well,  A.  C  of  Vermont;  Otto  B.  Cole, 
Massachusetts  A.  C. ;  James  B.  Dill,  A.  C. 
of  N.  J.;  George  W.  Ehrhart,  Decatur  A. 
C;  Ezra  H.  Fitch,  New  York  Motor  Club; 
F.  C.  Gates,  Cleveland  A.  C. ;  George  A. 
Gould,  A.  C.  of  Davenport ;  Captain  Homer 
W.  Hedge,  A.  C.  A. ;  F.  B.  Hower,  Buffalo 
A.  C. ;  Frank  M.  Joyce,  Minneapolis  A.  C. ; 
J.  C.  Kem-ison,  Bay  State  A.  A. ;  Ernest  J. 
Knabe.  Jr.,  A.  C.  of  Maryland ;  Howard 
Martin,  Albany  A.  C. ;  L.  E.  Meyers,  Chi- 
cago A.  C. ;  Augustus  Post,  Long  Island 
A.  C. ;  Angus  Sinclair,  New  Jersey  Auto- 
mobile and  Motor  Club;  A.  B.  Tucker,  New 
York  Motor  Club,  superintendent  of  the 
tou-r,  and  Sidney  S.  Gorham,  Chicago  A.  C, 
secretary. 


RULES   AND  REGinJVTIONS. 

The  rules  and  regulations  for  the  tour 
finally  decided  on,  in  addition  to  those  pre- 
viously published  in  The  Horseless  Age, 
are  as  follows : 

Cars  must  have  at  all  times  during  the  tour 
mud  guards  and  mufflers,  and  be  equipped  as  per 
manufacturer's  catalogue  specifications;  shall  car- 
ry  not  less  than  four  passengers  of  an  average 
weight  of  125  pounds,  or  their  equivalent  in  bal- 
last, and  shall  have  touring  car  bodies  with  ton- 
neau. 

No  replacements,  replenishments,  adjustments, 
repairs  or  inspection  shall  be  made  upon  any  car 
after  the  same  shall  have  been  registered  at  any 
night  stop  of  the  tour  and  before  it  shall  have 
registered  out  on  the  next  succeeding  morning. 

No  record  of  any  previous  performance,  nor 
sign,  or  other  indication  of  the  maker's  name,  other 
than  the  name  plate,  usually  attached  to  the  vehicle 
as  sold  to  private  owners,  shall  be  displayed  upon 
any  car  at  any  time  during  the  progress  of  the 
tour. 

Cars  shall  be  started  each  morning  by  officials 
of  the  tour  between  the  hours  of  7  and  10  o'clock 
a.  m.,  but  neither  before  nor  after  the  hours  des- 
ignated under  penalty  of  disqualification,  unless 
otherwise  directed  by  the  officials  of  the  tour. 
^  Each  entrant  shall,  upon  starting  on  each  day's 
run,  sign  a  statement  submitted  by  an  official  of 
the  tour  fixing  the  hour  of  his  departure  from  such 
control.  Failure  to  comply  will  be  sufficient 
ground  for  disqualification.  Each  day's  tour  shall 
be  preceded  by  a  pacemaker,  designated  by  the 
committee,  and  any  entrant  who  passes  the  pace- 
maker shall  be  disqualified.  If  the  pacemaker 
breaks  down  or  is  compelled  to  travel  at  a  rate  of 
speed  so  low  as  in  the  opinion  of  the  committee  to 
unduly  impede  the  progress  of  the  tour,  his  flag 
shall  be  transferred  to  the  first  car  overtaking  him, 
which  car  shall  thereafter  become  pacemaker,  sub- 
ject to  the  same  conditions. 

The  committee  will  publish  a  daily  schedule  fix- 
ing the  exact  time  when  each  car  may  finish  each 
day's  run  without  penalty.  Said  schedule  shall  not 
require  any  entrant  to  operate  his  car  at  a  higher 
rate  of  speed  than  is  permitted  by  law.  Each  car 
failing  to  finish  at  the  time  fixed  by  the  schedule 
shall  be  penalized  one  point  for  each  minute  re- 
quired to  complete  said  day's  run  in  excess  of  the 
schedule  time  fixed  by  the  committee.  And  a 
penalty  of  two  points  for  each  minute  any  car  may 
finish  any  day's  run  earlier  than  the  time  fixed 
by  said  schedule  shall  be  imposed  against  said  car. 
And  no  car  shall  be  allowed  to  stop  en  route  for 
the  purpose  of  meeting  said  schedule  with  exacti- 
tude,  under  penalty  of  disqualification. 

Each  car  must  register  at  each  night  stop  imme- 
diately on  arrival  at  the  place  of  registration  and 
must  take  its  place  immediately  behind  the  cars  in 
front  until  it  can  be  properly  registered.  Con- 
testants for  the  Glidden  trophy  shall,  however,  be 
entitled  to  precedence  in  registration  over  non- 
contestants. 

Immediately  following  the  registration  at  each 
night  stop,  each  car  shall  be  delivered  into  the 
custody  of  the  officials  of  the  tour,  to  be  by  them 
held  at  owner's  risk,  and  kept  under  the  direct 
charge  and  supervision  of  such  officials  or  their 
agents  until  the  hour  for  starting  on  the  following 
morning,  and  no  car  shall  be  available  for  tuning 
up,  adjustments,  filling  with  gasoline  or  water,  or 
for  any  other  purpose,  until  after  it  shall  have 
reRistercd  as  starting  on  the  next  day's  run  of 
the  tour. 

If,  upon  arrival  at  the  end  of  the  tour,  the 
committee  finds  that  a  hill  climbing  or  touring 
course  is  available,  it  may  arrange  a  special  con- 
test for  the  participants  of  the  tour,  if  in  the  opin- 
ion of  the  committee  such  a  contest  is  advisable 
or  necessary  to  determine  to  which  entrant  the 
Glidden  or  other  trophy  or  trophies  should  be 
awarded.  In  awarding  the  Glidden  trophy,  credit 
will  be  given  each  car  for  its  performance  as  a 
touring  car,  since  the  test  is  for  the  purpose  of 
determining  the  touring  qualifications  of  each  con- 
testing  car.      The   committee   may   also   select  one 


or  more  special  runs  during  the  tour  in  order  to 
complete  a  total  of  1,000  miles. 

Entrants  must  conform  to  all  laws  and  ordi- 
nances and  the  rules  of  the  road,  and  any  entrant 
violating  any  of  the  provisions  of  these  rules  or 
of  other  rules  adopted  by  the  committee,  or  who 
shall  fail  to  show  due  consideration  toward  other 
participants  in  the  tour,  or  other  users  of  the  high- 
ways, may  be  disqualified  by  the  committee. 

Any  car  whose  owner  or  driver  shall  be  arrested 
for  a  violation  of  the  speed  limit  laws,  or  of  any 
law  or  ordinance  may,  in  the  discretion  of  the 
committee,  be  disqualified. 

Upon  due  notice  being  served  by  the  committee 
on  the  person  in  charge  of  any  car  that  the  same 
has  been  disqualified,  it  shall  cease  to  run  in  the 
contest,  and  the  official  numbers  shall  be  removed, 
it  shall  not  receive  any  award  or  certificate,  but 
shall  be  mentioned  in  the  record  as  having  been 
disqualified.  But  no  notice  of  disqualification 
shall  be  served  upon  the  person  in  charge  of  any 
car  until  he  shall  have  first  been  notified  of  the 
act  which  it  is  claimed  should  disqualify  the  car; 
and  if  the  act  be  denied,  action  shall  be  postponed 
until  the  committee  shall  have  given  the  owner  or 
person  in  charge  of  such  car  a  hearing,  when  a 
decision  shall  be  rendered.  Neither  the  person 
whose  car  shall  have  been  so  disqualified  nor  any 
entrant  of  any  car  that  may  be  disqualified  shall 
have  any  claim  of  any  kind  or  nature  whatsoever 
against  the  A.  A.  A.  or  any  member  or  members 
of  the  committee  or  any  official  of  the  tour  be- 
cause of  disqualification  or  the  publication  of  the 
fact,  or  the  failure  to  mention  the  performance 
of  the  car  disqualified  prior  to  its  disqualification. 

Any  participant  in  the  tour  desiring  to  enter  a 
protest  must  first  deposit  the  sum  of  $10  with  a 
member  of  the  committee,  which  sum  will  be  re- 
tained by  the  A.  A.  A.  if  the  protest  is  not  sus- 
tained, and  if  the  protest  is  sustained  the  protest 
fee  shall  be  returned  to  the  person  making  such 
deposit.  All  protests  must  be  made  in  writing 
and  will  be  considered  by  the  committee  at  the 
earliest  practicable  moment,  and  a  decision  ren< 
dered  as  soon  as  practicable  thereafter. 

All  protests  as  to  entries  must  be  made  before 
the  start.  All  protests  as  to  unfair  ruling,  route, 
etc.,  must  be  made  within  twenty-four  hours  after 
the  occurrence.  All  other  protests  shall  be  made 
during  or  immediately  after  the  tour  is  concluded, 
and  before  the  award  is  made. 

The  committee  shall  have  power  to  disqualify 
any  car  for  traveling  at  any  speed  which  the  com- 
mittee may  consider  excessive  under  the  condi- 
tions existing  at  the  time,  without  reference  to 
these   rules. 

The  committee  shall  have  power  at  all  time 
to  make  such  examinations  of  the  cars  entered 
and  their  contents  as  may  be  deemed  advisable. 

In  the  event  of  a  dispute  concerning  the  in- 
terpretation of  the  rules,  the  decision  of  the  tour- 
ing committee  of  the  A.  A.  A.  shall  be  final. 

Said  touring  committee  reserves  the  right  to 
alter  or  amend,  suspend,  or  repeal  these  rules 
from  time  to  time,  down  to  and  including  the  end 
of  the  tour  and  final  award,  as  may  in  its  judg- 
ment be  deemed  expedient. 

THE  ENTRIES  TO  JUNE   II. 

Following  is  a  list  of  entries  received 
up  to  June  11;  No.  i,  N.  H.  Van  Sicklen, 
Chicago,  40-45  horse  power  Apperson;  No. 
2,  Arthur  Holden,  Cleveland,  45  horse 
power  Stearns;  No.  3,  L.  J.  Petre,  Cleve- 
land, 45  horse  power  Stearns;  No.  4,  C.  J. 
Glidden,  Boston,  24  horse  powar  Napier; 
No.  5,  J.  H.  McDuflfee,  Chicago,  30-35  horse 
power  Stoddard- Dayton ;  No.  6,  Charles  Y. 
Knight,  Oak  Park,  111.,  30-40  horse  power 
Silent  Knight. 


The  Daimler  Motor  Company,  of  Coven- 
try, England,  have  undertaken  the  manu- 
facture of  motor  omnibuses  on  the  Pieper 
combination  gasoline,  electric  storage  bat- 
tery system. 


(the  Renault  may  be  cited  as  an  example), 
it  is  often  difficult  to  arrange  the  lamps  so 
that  they  shall  not  be  in  the  way  when  it  is 
desired  to  raise  the  bonnet.  Many  expe- 
dients are  used,  and  nearly  every  owner  has 
to  scheme  out  something  that  will  meet  his 
own  views.  The  car  manufacturers  adopt 
the  bad  practice  of  placing  the  lamp  brack- 
ets upon,  and  near  the  ends  of,  the  front 
spring  hangers,  and  while  tljis  seems  to 
solve  the  problem  in  the  factory,  the  user 
has  to  fall  back  upon  his  own  ingenuity. 
The  factory  fitting  is  so  crude  that  while  the 
lamps  are  rigidly  supported  they  are  right 
in  the  way  of  the  starting  handle ;  the  lamps 
afe  so  near  the  ground  as  to  only  illumi- 
nate the  road  for  a  very  few  yards  ahead, 
and.  more  serious  than  all  else,  they  project 
right  out  beyond  the  end  of  the  car  and 
bear  the  full  force  of  a  collision.  This  last 
"fault  is  intensified  if,  as  in  many  cases, 
there  is  only  about  just  enough  room  to  run 
the  car  into  a  private  garage,'  and  a  miscal- 
culation of  a  couple  of  inches  will  force  in 
the  faces  of  a  pair  of  (expensive  lamps. 
The  owner  of  a  Renault  car  in  England, 
having  suffered  loss  and  experienced  several 
minor  troubles,  has  recently  patented  a  most 
sitnple  and  yet  effective  solution  of  the 
problem,  and  the  two  illustrations  of  the 
device  fitted  to  his  car  make  the  advantages 
quite  apparent. 

Each  headlight  is  supported  by  two  bars, 
'  pivoted  together  at  their  upper  extremities, 
and  forming,  with  the  frame  of  the  car,  a 
triangle.  On  the  front  edge  of  the  car 
frame  a  bracket  is  bolted,  and  to  this 
bracket,  the  lower  end  of  the  front  bar  is 
hinged  by  means  of  a  bolt  passing  through 
the  bar  and  the  bracket.  The  rear  leg  of 
the  triangle  is  attached  to  a  slotted  guide, 
screwed  down  to  the  frame,  and  through  the 
base  of  the  rear  leg  and  the  guide  a  loose 
bolt  is  passed,  which  can  be  tightened  up 
along  any  portion  of  the  guide  by  means 


the  lamp  is  attached  to  the  top  of  rlic  rear 
leg,  so  that  it  always  keeps  the  lamp  in  a 
perfectly  vertical  position,  at  any  angle  of 
the  bracket.  Each  head  lamp  has  its  own 
pair  of  legs,  and  the  two  front  ones  are 
rigidly  conected  from  .sitSc  to  siile  by  a 
cranked  crossbar.  By  loosjening  the  I  wo 
butterfly  nuts  only,  at  the  rvar  ends  of  ihc 
slotted  guides,  the  lamps  :ind  the  whole  de- 
vice can  be  pulled  forward  and  dowimard, 
so  that  the  extreme  front  end  of  the  bon- 
net is  left  quite  clear  and  c;m  then  be 
easily  raised. 

In  the  second  illustration  the  bonnet  is 
raised  right  up,  and  the  tamp^i  liave  been 
pushed  back  to  the  position  they  would 
normally  occupy  when  tht.-  car  is  traveling. 
In  this  position  the  lamps  arc  raised  much 
higher  than  is  usual  so  as  to  get  the  full 
benefit  of  the  illumination  at  the  farthest 
point  along  the  road;  the  J^tarting  handle  is 
free  from  any  impedimenu  and  the  lanip*i 
are  quite  removed  from  :niy  possibility  of 
accident,  should  the  steering  wheels  h^  run 
against  the  rear  of  another  vehicle.  To 
make  the  arrangement  clear,  the  right  hand 
front  mud  guard  has  been  removed.  The 
device  has  been  patented  by  John  F.  Mar- 
shall, a  British  attorney,  who  fimls  it  quite 
practical  and  perfectly  rigid*  one  of  the 
lamps  having  a  lenticular  projector  and 
weighing  over  22  pounds. 


hoat   or    diligt^ncr.    acillttr    > 
daily,  ami  it  !*i  *aid  iHai  a  \h   , 
would    pay*    ll    would    rf<i«irc    - 
niadiines,   Diif  eacll  of    lU^  ^  il 
scats,    and    atiout    the     »flliK    ri 
ehaufifenrs   until   local    njcn  cd^: 
handle  the  machine*.     1  Hr  r»wir 
good   Ti.ihd.   but    Txtn§    thfou«fc  1^ 
over  mmmtain^.  Iicnce  ?lft>i^  eu- 
lie   ne*?ded- 


Chance  for  a  Motor  Mail  Line. 

According  to  Consul  G.  J;*r\^is  Bowcns. 
of  Guadaloupe,  French  West  Indies,  there 
is  an  opportunity  just  now  for  an  enter- 
prising American  to  run  a  daily  passenger 
line  of  automobiles  from  that  place  to 
Basse-Terre,  a  distance  of  about  40  miles. 
The  government  of  the  i^^land  will  grunt 
a  subsidy  of  $6,000  annually  for  the  assur- 
ance that  the  mail  will  be  taken  twice  daily, 
and  will  require  a  deposit  of  $1,500  to  in- 
sure faithfulness  of  contract,  which  can  run 


E,    R,    Thomas     Detroit   c 
Ltfases  Factorj. 

E.  R,  Thomas  Ik-lroil  C«wty*iJo 
organised  10  cnnsirurt  a  ticu  ib'- 
car  for  the   Buffalo   Oimpoaj,  ^- 
a  facto  n-  at  Hurpcr  uvcfttx  ^*5  i 
•itreet,    Uciroitj   which    wa*  fofloerry  «■■ 
pied  by  a  match  manti£;icttir(nf  o-a^l 
The  location  i^  corivcnktu  lc*  th' 
tJie  Grand  Tnuik  and  L^ke  Stiori 
a  siding   from  J\\v  iamivt  emmwK 
factory  yard. 

Special  prceaudon*  lia%^  feoen 
insure  the  he  si  fire  protcctwa  ^» 
line  will  he  allowed  in  tlfe  foair 
testing  being  doii«?  ib  ii  54^arjit#  If 

Orders  for  most  of  the  rm'« 
have  airfady  been  placed,  and  it 
is  due  w  be  out  in  August.  EL  S 
of  Buffalo,  the  president  4j|  tJr 
writi?s  thnt  coiitrdct*  arr  t^etcf  ^ 
agenti  Ur  ncjtl  year.  a»d  »  cr 
numl.er  of  the  Detroit  €MX%  la-> 
been   sold. 


According  to  official  reiiifii^  Bf 
tor  import*  for  the  hTst  four  m^ 
year  (Jamiary   1  to  April  jo^  »^'  "'^^m 
to   the   following   ligti  re**,  Mr     ti^  ^^^ 
cars,  value  $4,215,100:  mntor 
$3.+2J  J5S  ;  ^S  motor  cj^clcs, 
motor  cycle  parts,  ralae  $4^9^^;  '■ 
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The  A.  C.  of  Pittsburg  gave  an  outing 
to  500  orphans  June  5. 

The  Jamaica  (L.  I.)  A.  C  have  occupied 
clubrooms  at  Merrick  road  and  Fulton 
>treel. 

The  Duquesne  Construction  Company, 
Jamestown,  N.  Y.,  have  gone  into  bank- 
ruptcy. 

The  A.  C.  of  Hudson  County,  N.  J.,  gave 
an  outing  June  9  to  orphans  from  Jersey 
City  and  Hoboken  institutions. 

New  Haven  (Conn.)  motorists  will  meet 
at  Moegling's  Hotel,  Savin  Rock,  June  20, 
to  organize  an  automobile  club. 

It  is  reported  that  George  P.  Altenberg, 
of  Cincinnati,  will  establish  an  automobile 
factory  on  Spring  Grove  avenue  in  that  city. 
The  branch  of  the  Fisk  Rubber  Company 
at  San  Francisco,  which  was  destroyed  by 
fire,  has  secured  temporary  quarters  on 
Golden  Gate  avenue. 

The  Decauville  Automobile  Company,  of 
New  York,  has  filed  notice  that  on  July  10 
it  will  apply  for  permission  to  change  its 
corporate  name  to  Wyckoff,  Church  &  Part- 
ridge. 

We  have  received  from  the  A.  C.  of  Pitts- 
burg a  booklet,  "Runs  and  Tours,"  contain- 
ing directions  for  sixty-six  trips  in  Penn- 
sylvania, Maryland,  Virginia  and  West  Vir- 
ginia. 

Motorists  would  do  well  to  proceed  cau- 
tiously through  the  borough  of  Dunellen, 
X.  J.  A  section  of  the  main  street  has  been 
marked  off  so  that  the  marshals  can  observe 
the  speed  of  cars. 

The  New  York  Motor  Club  gave  an  out- 
ing to  1,240  orphans  from  eight  institutions 
June  6.  One  hundred  and  forty  cars  car- 
ried them  to  Coney  Island,  where  they  saw 
a  number  of  the  shows. 

A  sightseeing  automobile  overturned  and 
injured  thirty-four  persons  while  descend- 
ing Commonwealth  Hill,  Boston,  last  Sun- 
day. The  brake  broke  and  the  machine 
ran  away  down  the  steep  grade. 

We  have  received  a  copy  of  the  Annual 
Engineering  Review  of  Purdue  University, 
Lafayette,  Ind..  containing  an  article  by 
Prof.  W.  O.  Teague  entitled  "The  Auto- 
mobile Testing  Plant  of  Purdue  University." 
The  Cedar  Rapids  (la.)  A.  C.  have  elect- 
ed the  following  officers:  President,  Ed  C. 
Clark;  vice  president,  George  Stuart;  secre- 
tar>',  G.  L.  Roth  rock;  treasurer,  J.  L.  Bever; 
club  captain  and  steward,  Louis  J.  Baerthel. 
Asa  Goddard,  the  assistant  secretary  of 
the  Cleveland  A.  C,  expects  to  start  soon 
upon  a  trip  surveying  roads  for  the  Cleve- 
land Club  and  for  the  American  Automobile 
Association,  in  line  with  the  work  which 
he  did  last  year  in  the  New  England  States. 
The  Delaware  A.  A.,  Wilmington,  Del., 
have  elected  the  following  officers:  Presi- 
dent, William  S.  Spruance,  Jr.;  vice  presi- 


dent, Ernest  duPont;  secretary  and  treas- 
urer, W.  C.  Jackson;  executive  committee, 
John  Bancroft,  John  B.  Bird,  E.  M.  Hoopes, 
E.  E.  duPont,  Charles  C.  Kurtz,  John  B. 
Martin,  William  K.  duPont,  J.  J.  Satter- 
thwaite  and  Elmer  E.  Mitchell. 

It  is  reported  that  the  Oscar  Lear  Auto- 
mobile Company,  of  Columbus,  Ohio,  have 
accepted  the  site  formerly  occupied  by  the 
Ohio  Iron  Company  at  Zanesville,  Ohio,  as 
the  location  of  their  new  factory,  and  that 
the  buildings  will  be  ready  by  November  i. 

Pittsburg  motorists  are  lamenting  the 
destruction,  so  far  as  automobiling  is  con- 
cerned, of  the  Freeport  road  along  the 
Allegheny  river,  where  trolley  tracks  are 
being  laid.  The  A.  C.  of  Pittsburg  had 
been  expecting  to  build  its  clubhouse  on  this 
road. 

We  learn  that  Adolph  Woolner,  of  the 
Woolner  Distilling  Company,  Peoria,  111., 
has  made  a  trip  to  Europe  to  investigate 
the  subject  of  the  applicability  of  alcohol 
as  motor  fuel,  and  has  also  made  extensive 
experiments  on  a  Glide  car  in  the  use  of 
alcohol. 

A  bill  for  $158,000  has  been  presented  by 
the  129  automobile  owners  whose  machines 
were  pressed  into  use  for  two  weeks  fol- 
lowing the  San  Francisco  disaster.  As  this 
would  make  the  yearly  earning  capacity  of 
an  automobile  over  $30,000,  it  is  probable 
the  bill  will  be  cut  down  considerably. 

The  large  plant  being  built  by  the  Buick 
Motor  Company  at  Flint  is  capidly  Ap- 
proaching completion,  and  preparations  are 
being  made  to  abandon  the  Jackson  plant. 
The  new  building,  which  will  be  used  for 
assembling,  will  afford  64,000  additional 
square  feet  of  floor  space. 

The  General  Vehicle  Company  announce 
that  they  have  purchased  the  plant  of  the 
Vehicle  Equipment  Company,  Long  Island 
City,  and  will  manufacture  both  electric 
and  gasoline  commercial  vehicles,  as  well  as 
furnish  parts  for  repair  or  renewal  of  the 
trucks  built  by  the  Vehicle  Equipment  Com- 
pany. 

The  Austin  Automobile  Company,  Grand 
Rapids,  Mich.,  are  considering  moving  next 
fall  to  Detroit,  and  an  option  has  been  se- 
cured on  a  site  near  the  Packard  plant. 
The  plan  is  to  continue  the  Grand  Rapids 
plant  as  an  engine  factory  and  to  assemble 
in  Detroit.  The  Austin  1907  model  will  be 
a  70  horse  power  $4,500  car. 

It  is  reported  that  John  T.  Welsh,  of 
Lancaster,  Pa.,  a  circus  manager  and  pro- 
prietor, has  formed  a  company  in  Phila- 
delphia, capitalized  at  $200,000,  for  the  pur- 
pose of  having  constructed  forty  large  auto- 
mobiles for  Welsh  Brothers'  circus  next 
season.  It  is  the  intention  to  do  away  with 
horses  as  much  as  possible,  and  to  avoid 
transportation  by  railroad  by  using  the  auto- 
mobiles. 

A  company  is  to  be  formed  at  Detroit  for 
manufacturing  an  agricultural  tractor  de- 
signed by  Henry  Ford.  The  tractor  is  in- 
tended to  be  hitched  to  wagons,  plows, 
harrows,  mowers,  binders,  etc.,  and  also  for 
use  as  a  portable  engine  for  operating  com 


shellers,  pump,  posthole  augers,  etc.  The 
engine  of  the  tractor  may  be  operated  on 
alcohol,  and  it  is  hoped  to  interest  Chicago 
and  Kansas  City  (distilling  centres)  cap- 
ital. 

J.  C.  Nichols  and  A.  B.  Norwalk,  doing 
business  as  the  General  Automobile  Supply 
Company,  83  Chambers  street.  New  York, 
have  dissolved  partnership,  Mr.  Nichols 
taking  the  store  at  1663  Broadway,  where 
he  will  do  business  under  the  old  firm  name, 
and  Mr.  Norwalk  the  Chambers  street  store, 
where  the  business  will  be  conducted  by  the 
Thirty-five  Per  Cent.  Automobile  Supply 
Company,  incorporated  under  New  York 
laws. 


Chairmen  of  A.  M.  C.  M.  A.  Com- 
mittees. 

James  Couzens,  chairman  of  the  standing 
committee  of  the  A.  M.  C.  M.  A.,  has 
named  the  chairmen  of  the  various  standing 
committees  of  that  association,  and  their 
associates  on  the  various  committees  will 
be  appointed  speedily.  The  chairmen  are  as 
follows:  Show,  Benjamin  Briscoe,  Max- 
well-Briscoe  Motor  Company;  Tours  and 
Races,  W.  C.  Marmon,  Nordyke  &  Marmon 
Company;  Good  Roads  and  Legislation, 
Charles  Lewis,  Jackson  Automobile  Com- 
pany; Membership,  W.  H.  Van  Dervoort, 
Moline  Automobile  Company;  Publicity,  C. 
E.  Duryea,  Duryea  Power  Company;  Fi- 
nance, J.  B.  Bartholomew,  Bartholomew 
Company;  Standardization,  C.  E.  Duryea, 
Duryea  Power  Company. 

Alfred  Reeves,  the  new  general  manager 
of  the  association,  has  opened  the  new 
headquarters  in  the  Spalding  Building,  at 
No.  31  West  Forty-second  street.  New  York 
city,  and  is  proceeding  steadily  with  the 
work  of  arranging  the  details  of  the  asso- 
ciation's campaign  of  expansion  and  useful- 
ness during  the  coming  year. 


Think    20    Per    Cent.    Commission 
Too  Small. 

At  a  meeting  of  the  Board  of  Governors 
of  the  New  York  Automobile  Trade  Asso- 
ciation June  7,  it  was  announced  that  after 
all  expenses  in  connection  with  the  open  air 
show  at  Empire  track  had  been  settled  there 
would  be  a  rebate  to  the  members  who  were 
exhibitors  of  about  20  per  cent,  on  the  cost 
of  their  space.  The  treasury  of  the  associa- 
tion is  enriched  by  something  like  $1,000 
by  the  profits  of  the  show,  and  the  receipts 
from  other  sources  around  show  time. 

As  many  dealers  in  the  association  de- 
clare that  20  per  cent,  commission  on  the 
sale  of  cars  is  too  small  for  New 
York,  a  general  meeting  of  the  association 
wiir  be  called  within  a  few  days  with  a  view 
of  having  the  matter  discussed  and  trying 
to  secure  a  larger  profit  from  the  manu- 
facturers. 


Garage  Notes. 

C.  E.  Walters  has  opened  the  Palace  Garage 
and  Repair  Shop  at  323  East  Fourth  street.  Long 
Beach,   Cal. 

Harry  Hurley,  Tacoma,  Wash.,  formerly  with 
the    Washington    Automobile    Company,    of     that 
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city,  is  building  a  garage  where  he  will  handle 
the   Acme   cars. 

Edgar  Aldrich  is  building  a  garage  at  North- 
field,    Mass. 

The  Empire  Garage  at  Marysville,  Cal.,  was 
damaged  by  fire  May   31. 

W.  Hodgkins  has  opened  a  garage  at  9  Western 
avenue,    Gloucester,    Mass. 

James  Millard  &  Son,  Kingston,  N.  Y.,  will 
erect  a  two  story  concrete  garage. 

Two  cars  were  burned  at  the  garage  of  the 
Little   Rock    (Ark.)   Auto  Company  June  6. 

Samuel  Wey  has  opened  a  repair  shop  for  auto- 
mobiles on  North  Saginaw  street,  Flint,  Mich. 

M.  G.  Heim  will  erect  a  garage  on  Montgall 
avenue,  near  Electric  Park,  Kansas  City,  Mo. 

The  Cedarhurst  Auto  Company  have  opened  a 
garage  on  Central  avenue,  Lawrence,  Long  Island. 

Thomas  W.  Avery  is  building  a  garage  at 
Groton,  Conn.,  near  the  Hotel  Griswold.  It  will 
accommodate  forty  cars. 

A  new  garage  has  been  opened  at  Flint,  Mich., 
by  James  Parkhill  on  North  Saginaw  street,  to  be 
known  as  the  Flint  Garage. 

'  Frederick  and  Ray  Torrent  will  shortly  open  a 
garage  at  Muskegon,  Mich.,  under  the  name  of 
the  Muskegon  Auto  Service  Company. 

The  Hollywood  Automobile  Company,  118  Main 
street.  East  Orange,  N.  J.,  are  building  a  con- 
crete garage.     They  handle  the  Marion  cars. 

Charles  R.  Evans  is  trying  to  prevent  Eugene 
N.  Foss  from  erecting  a  garage  on  his  property 
on  Newbury  street,  Boston,  on  the  ground  that  it 
is    a    nuisance. 

the  recently  incorporated  Shaw-Brown  Motor 
Company,  Buffalo,  N.  Y.,  have  secured  temporary 
garage  quarters  at  893  Main  street,  with  offices  in 
the  store  occupied  by  the  Swinehart  Tire  Com- 
pany's  agency. 

Clarence  Hawley  has  sold  his  garage  on  Wood- 
ward avenue,  Detroit,  to  Henderson  Brothers,  who 
are  opening  a  complete  repair  shop  in  connection. 
C.  F.  Henderson,  formerly  with  the  Ford  Motor 
Company,  states  that  they  will  build  a  large  ex- 
tension  soon. 


Trade  Personals. 

George  W.  Wesley,  superintendent  of  the  Elec- 
tric Vehicle  Company,  Hartford,  Conn.,  has  re- 
signed. It  is  reported  that  D.  W.  Pell,  formerly 
with  the  Westinghouse  Company  at  Pittsburg, 
will  be  his  successor. 

Ed.  E.  Robertson  has  been  appointed  general 
sales  agent  of  the  Hartford  Suspension  Company, 
and  will  handle  the  Hartford  shock  absorbers,  as 
well  as  the  Gobron-Brillie  cars,  for  which  the 
company  has  the  American  agency. 

E.  P.  White,  for  the  past  three  years  a  sales- 
man for  the  Milwaukee  Rubber  Works  Company, 
Cudahy,  Wis.,  has  formed  a  partnership  with  T. 
T.  Wildman,  a  former  rubber  manufacturer  and 
salesman.  They  have  opened  a  store  at  1551 
Michigan  avenue,   Chicago. 


New  Agencies. 

Tacoma,   Wash. — Harry  Hurley,  Acme  cars. 

Taunton,  Mass. — F.  W.  Perry,  Maxwell  cars. 

Detroit,    Mich. — William   Neuman,   Queen  cars. 

Southboro,  Mass. — J.  O.  Todd,  Fawkcs  Airless 
tires. 

Detroit,  Mich. — Phil.  G.  Anderson,  Fawkes  Air- 
less   tires. 

St.  Louis,  Mo. — W.  E.  Kaiser,  1512  Locust 
street,    Fawkes   Airless   tires.  * 

Dallas,  Tex. — Appel  &  Brouncll  Tire  and  Rub- 
ber  Company,   Fawkes  Airless  tires. 

New  York  City. — The  Snutzel  Auto  Supply 
Company,    1534   Broadway,   Bianchi   cars. 

Rochester,  N.  Y. — Fulton  Avenue  Motor  House, 
no   Fulton   avenue,   Fawkes   Airless   tires. 

Washington,  D.  C— J.  B.  Maxwell.  829  Four- 
teenth street,   N.  W.,   Fawkes  Airless  tires. 

Boston,  Mass. — Boston  Tire  and  Rubber  Com- 
pany,   184  Friend  street,   Fawkes  Airless  tires. 

Chicago,  111. — White  &  Wildman,  1551  Michigan 
avenue,    Fawkes    Airless   auto    tires,    manufactured 


by  the  Milwaukee  Rubber  Works  Company, 
Cudahy,   Wis. 

Taunton,  Mass. — Brownell  &  Burt,  Lambert 
cars. 

Philadelphia,  Pa.— The  Foss-Hughes  Motor  Car 
Company,  Broad  and  Race  streets.  Baker  eletcrics. 

Cincinnati,  Ohio. — Cincinnati  Carriage  Goodft 
Company,  840  West  Sixth  street,  Fawkes  Airless 
tires. 

Philadelphia,  Pa. — E.  Wustner,  of  the  Ameri- 
can Automobile  Garage,  933*937  North  Seventh 
street,  American  cars. 


New  Incorporations. 

The  capital  stock  of  the  W.  J.  Kells  Manufac- 
turing Company,  of  Jersey  City,  N.  J.,  is  to  be 
increased  to  $50,000. 

Wolf -Peterson  Automobile  and  Machine  Com- 
pany, Chicago. — Capital,  $5,000;  garage  repairing. 
Incorporators,  C.  E.  Peterson,  C.  N.  Wolf,  Wil- 
liam  Pettis. 

The  Shaw-Brown  Motor  Company,  Buffalo,  N. 
Y. — Capital  stock,  $15,000.  Incorporators,  Wil- 
liam Hoddick,  Charles  E.  Shaw  and  Garnet  G. 
Brown,   of   Buffalo. 

The  American  Automobile  Company,  Cleveland, 
Ohio. — Capital  stock,  $30,000.  Incorporators,  C. 
C.  Sigler.  Alfred  L.  Brown,  J.  S.  Maxwell,  Alex. 
C.  Mackenzie  and  Charles  E.   Carpenter. 

The  Dudley  Auto  School  of  Worcester,  Mass., 
to  succeed  the  Dudley  .\uto  School  and  Garage 
Company. — Officers:  S.  W.  Lamson,  president;  F. 
L.   Lamson,   treasurer,   and  L.   M.   Hubley,  clerk. 

The  Shaw-Brown  Motor  Company,  of  Buffalo, 
N.  Y. — Capital  stock,  $15,000;  to  conduct  a  garage 
and  automobile  salesroom.  Incorporators,  Chas. 
E.  Shaw,  late  manager  for  the  Maxwell  Garage 
Company,  ot  Buffalo;  Garnet  G.  Brown  and  Wil- 
liam   Hoddick. 

The  Phoenix  Motor  Company,  Augusta,  Me. — 
Capital  stock,  $10,000  (nothing  paid  in);  to  main- 
tain and  opiate  a  public  garage,  and  manufac- 
ture and  deal  in  automobiles  and  parts.  Officers: 
President,  L.  J.  Coleman,  of  Gardiner;  treasurer, 
W.  V.  Lee,  of  Augusta. 

Pedersen  Manufacturing  Company,  642  and  644 
First  Avenue,  New  York. — To  manufacture  special 
lubricating  devices  for  different  makes  of  cars. 
Incorporated  under  New  York  State  laws,  with 
the  following  officers:  President,  J.  T.  Pedersen; 
vice  president  and  secretary,  George  W.  Phillips; 
treasurer,    Lorillard   Spencer,   Jr. 


Trade  Literature  Received. 

De  La  V'ergne  Machine  Company,  New  York. — 
Catalogue  of  Hornsby-Akroyd  oil  engines. 

Burnham-Standeford  Company,  Washington  and 
First  Streets,  Oakland,  Cal.— Catalogue  No.  6, 
portable  buildings. 

Hibbard  &  Grindley,  35  and  37  State  Street,  De- 
troit, Mich. — Circular  of  the  Fuller  Power  Vehi- 
cle Company,  of   Detroit. 

The  A.  D.  Meiselbach  Motor  Wagon  Company, 
North  Milwaukee,  Wis. — Circular  of  Meiselbach 
commercial    motor   wagons. 

Motorcar  Company,  220-^30  Twenty-first  Street, 
Detroit,  Mich. — Booklet  B,  "Cartercar,  the  Fric- 
tion   Driven    Automobile." 


Patents  Issued  May  22,  1906. 

820,979.  Force  Feed  Lubricator. — Charles  W. 
Manzel,   Buffalo,    N.   Y.     Filed  June  22,    1904. 

821.028.  Removable  Anvil  Contact  and  Bridge 
.Support  for  Electric  Vibrators. — VVillard  E.  Dow, 
Braintree,    Mass.      Filed   March    13,    1905. 

821.029.  Electric  Binding  Post. — Willard  E. 
Dow,    Braintree,   Mass.      Filed   August   21,    1905. 

821,032.  Storage  Battery. — Thoinas  A.  Edison, 
Llewellyn   Park,   N.   J.      Filed   September   28,    1904. 

821.041.  Repair  Plug  for  Pneumatic  Tires. — 
Ralph  P.  Kinney,  Cleveland,  Ohio.  Filed  October 
20,     1905. 

821.047.  Adjustable  Headlight. —  Fred  C.  L\on, 
Evanst<m,   III.      Filed    November   29,    1905. 

821,081.  Carburetor.— Patrick  II.  Rrennan, 
.Syracuse,  N.  V.     Filed  December    12,   1904. 


821,149.  Device  for  Facilitating  the  Resaonl  oi 
Valves  from  Valve  Boxes  of  Internal  Comboidua 
Engines. — Gaston  J.  E.  Alphandcry.  ChaiuBunt, 
France.      Filed   November   8,    190$' 

821,154.  Automobile. — Edgar  P.  Brmir. 
Spokane,  Wash.     Filed  February  4.   J905- 

821,161.  Gear  Controlling  Device  for  Motor  \  e- 
hicles. — Edward  B.  Gadsey  and  George  P.  1>o<tin 
St.  Louis,  Mo.     Filed  October   5.   »90A 

821,213.  Wheel  for  Road  \'ehicles.--.\noi«  C 
Birkin,  Nottingham,  England.  Filed  Marcili  16, 
1905. 

821,248.  Changeable  Gear.— Charles  E.  Uft 
and  Alexander  T.  Brown,  Syracuse,  N.  V.  Filtd 
June  15,  1894. 

821,266.  Lubricator. — Thoma*.  L.  Sturteram, 
Quincy,  and  Thomas  J.  Siurtevant.  Welle»ifr?. 
Mass.     Filed  March  6,   1905. 

821,302.  Motor  Road  Vehicle. — William  B. 
Megone,  Paddington,  England.  Filed  Augnit  j. 
1905. 

821,410.  Relief  for  ExploMvc  C^a*  Engines.— 
Peter  P.  J.  Hall,  Jr.,  Philadelphia,  Pa.  Filed  Joly 
11,1905. 

821,461.  Ball  Bearing.— Robert  C«mrad,  Berliii. 
Germany.     Filed  May   10,    1904. 


Patents  Issued  May  29,  1906. 

821.622.  Process  of  Cleaning  Metallic  Surf«c« 
—Thomas  A.  Edison,  Llewellyn  Park.  X.  J.  FUed 
June  29,   1904. 

821.623.  StoragpewBatter>-FUling  .\pparatn*.- 
Thomas  A.  Edison,  Llewellyn  Park,  N.  J.  Filed 
November  2,   1904. 

821.624.  Gas-Separator  for  Storage  Batterie*.- 
Thomas  A.  Edison,  Llewellyn  Park,  X.  J.  FilcH 
November  2,   1904. 

821.625.  Process  of  Treating  Alkaline  Storije 
Batteries. — Thomas  A.  Edison,  Llewellyn  Park, 
N.  J.     Filed  November  5.   1904. 

821.626.  Process  of  Making  Metallic  Films  "x 
Flakes.— Thomas  A.  Edison,  Llewellyn  Park.  X.  J 
Filed  March  30,   1905. 

821.627.  Process  of  Making  Metallic  Fakes  or 
Scales.— Thomas  A.  Edison,  Llewellyn  Park.  X. 
J.     Filed  March  30,   1905. 

822,518.  Wheel.— Alfred  Freschl.  Chicafo,  lU. 
Filed  April  21,    1905- 

822,525.  Spark  and  Valve  Controlling  De\i« 
for  Explosion-Engines.— Robert  M.  Keating,  Mid 
dletown,  Conn.     Filed  December  23,   1901. 

822.561.      Apparatus    for    Manufacturing   \N1iec» 

Tires. Peter    D.    Thropp,    Trenton.    X.    J.     Filel 

November    1,    1905. 

8*22,583.  Vehicle  Tire.— Tames  Christy,  -Vkron. 
Ohio.     Filed  August   11,   X905. 

822,615.  Vehicle  Wheel.— Lew  i>  G.  Lang^Ul 
New  York,  N.  Y.     Filed  June  29.   1905. 

822,634.  Automobile  Exten«.ion  Canopy  Fram«. 
—Lewis  C.  Shipley,  New  York,  X.  V.  Filed  Frb- 
ruary  6,    1905. 

822,651.  Tire  Armor. — John  Coan,  Kansas  City, 
Mo.     Filed  July  31,   1905- 

822,665.  Automobile  Wheel. — John  C.  Hifdon, 
St.  Louis,  Mo.     Filed  September  23.  1905- 

822,681.  Carburetor  for  Ga«ioline  Engine*.— 
Robert  A.  Middleton,  Rexburg,  Idaho.     Filed  May 

2,   1905. 

822,685.  Lubricating  Apparatus— John  F.  Mc 
Canna.  Chicago.  111.     Filed  AugtiM  1,  1902. 

822,702.  Clutch  and  TransmJ«ion  Gear- 
Julius  W.  Walters,  New  York,  N.  Y.  Filed  June 
9,    1903.     Renewed   September  28,    1905- 

822.711.  Rim  and  Tire  Fastening  for  Whcfl*. 
— Robert  H.  Atcheson  and  Joseph  H.  Wal^li. 
Chicopee,  Mass.     Filed  July  31.    1905. 

822,723.  Ball  Bearing.- Robert  Conrad,  Berlir. 
Germany.     Filed  February  23^  1004. 

822,726.  Friction  Clutch.— James  F.  Duryt*, 
Springfield,    Mass.      Filed   December    13,   1904. 

^22,727.  Friction  Clutch. — Jamef  F.  Dun**- 
.Springfield,  Mass.     Filed  December   12,  1904- 

822,736.  Grating  for  Facilitating  the  Flow  of 
Fluids. — Jules  Grouvelle  and  Henri  Arquetnbtnirf. 
Paris,   France.      Filed  August  28.    190J. 

822.782.  Current  Distributer  for  Sparking  IV 
vices. — James  M.  Smith,  Philadelphia,  Pa:  Fil^i 
.May    23,    1904. 
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Does  Your  Car 
Need  a  Shine? 

If  SO,  Cleanola  Auto-Cleaner  will  make  it  look  like  new. 
It  will  preserve  the  varnish,  too,  and  will  remove  grease, 
mud  stains,  etc.,  without  damage  to  the  finest  finish. 

Cleanola  is  absolutely  harmless  to  varnished  surfaces  and 
is  in  daily  use  by  more  than  one  hundred  of  the  leading 
railway  and  palace  car  companies,  which  is  certainly  proof 
of  its  merit. 

Cleanola's  success  has  caused  many  imitators,  so  if  your 
dealer  does  not  have  it,  send  us  25  cents  and  we  will  deliver 
a  can  to  your  address. 

The   Cleanola   Company 

Allegheny,  Pa. 
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Nearly  twice  the  area  presented  to  the  ground  by  any  other  make,  takes  up  the  shocks  in 

Diamond 

Wire  Mesh  Base  Solid  Tires 

For  Motor  Trucks  and  Commercial  Cars 

Hence  the  weight  is  supported  on  twice  the  surface  offered  by 
other  tires,  and   Diamond    Wire   Mesh  Baae  Construction  easily 
and  naturally  exceeds  all  others  in  wear. 
The  broad  tread  of  tough,  firm  rubber  does  away  with  the  marked  distortion  under  load  -which  is  such 
a  common  fault  of  the  other  makes. 

Diamond  Wire  Mesh  Base  Tires  can  be  easily  and  quickly  applied  or  removed  by  you,  wherever  yop 
may  be,  without  the  use  of  any  machinery. 

^-The  only  scientifically  correct  tire  ever  offered  for  the  purposes  named. 
Twin  and  triple  types  used  for  tires  above  five  inch  size. 

Let   us    send    you   our   special    catalogue,    which    explains    Wire    Mesh    Base    Construction   fuJ 
and  interestingly. 

THE  DIAMOND  RUBBER  COMPANY,  Akron,  Ohio 


Perfect  Spring 


Action 


is  given  by  tlie  Vestal  rrkctloii-&an<l 

Shock  Absorbcfi     It  does  not  :ii.t  <>n 

the  springs  under  ordinary  conditions, 

but  allows  n  mnvement  of  two  inches 

between  axle  :md  body  be  fort*  it  heg^ins 

to  check  the  compression  or  rebound. 

This  gives  perfectly  free  and  comfortable  spring 

action   on  smooth  roads — on  rough  roads,  the  band 

friction  brake  comes  into  action  and  checks  the  vio- 

Rjnt  compression  and  recoil. 

If  you  value  comfort,  write  for  literature  and  prices. 

VESTAL  SHOCK  ABSORBER  COMPflNY 

?:Qt7  Raiiin  Mrprt    Past  End  PirfSBURG.  PA. 


Total  mileage 
Trip  mileage 
Speed  per  hour 


That's  the  information  given  you  by  the 

Lea"Speedmeter" 

Always  right  before  you  and  easily  seen 
at  a  glance  without  moving  from  your  seat 

The  *'  Speedmeter  "  is  guaranteed  ac- 
curate and  is  as  good  in  every  way  as  our 
celebrated  ' '  Speedistimeter, "  but  is  made 
without  the  clock. 

Wriie  fL»r  Booklet  C — the  handsomest  and  most  complete 
icir^rnmt'fit  Criialoj^^ue  ever  published.  Proposition  to  agents. 

William  S.  Jones  "^  ''?>'2!;JKL^'^' 

S*ii'  S*ifittg  Agent  for  Mot^r  Car  Sfecialljf  Co. 
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Hill  Climbing   Contests:  A   New 
'  Method  of  Classification. 

By  Albert  L.  Clough. 
Each  spring  witnesses  the  holding  of 
quite  a  large  number  of  hill  climbing  con- 
tests, under  the  auspices  of  automobile 
clubs.  Such  contests  are  designed  to  test 
the  relative  merits  of  the  cars  entered,  so 
far  as  their  rates  of  speed  up  a  hill  are 
concenied.  Hill  climbing  contests  have  the 
merit  of  allowing  the  full  power  of  cars 
to  be  exercised,  without  the  danger  of  ex- 
cessive speeds  being  attained — the  gradient, 
as  a  rule,  automatically  limiting  the  speeds 
within  safe  limits.  Such  a  contest  is  noth- 
ing more  or  less  than  a  speed  contest  up 
a  grade,  but  it  possesses  practical  merits 
entirely  different  and  out  of  all  compari- 
son with  a  speed  contest  on  level  ground. 

HILL    CLIMBING   VERSUS    RACING. 

The  writer  has  listened  with  close  atten- 
tion to  the  laudation  of  speed  contests  on 
level  tracks  or  roads,  and  the  arguments 
which  have  been  presented  as  to  their  use- 
fulness in  leading  to  the  perfection  of  the 
motor  car,  but  these  arguments  have  "fallen 
on  stony  ground,"  so  far  as  he  is  con- 
cerned. Hill  climbing  contests  appeal  to 
one  as  something  of  more  practical  value 
in  proving  the  relative  merit  of  cars  for 
everyday  use.  A  car  capable  of  making 
a  marvelous  record  on  a  race  track  might 
be  and  often  is  incapable  of  traveling  or- 
dinary roads,  but  an  automobile  which 
makes  a  fine  showing  in  a  hill  climbing  con- 
test is  almost  always  capable  of  good, 
practical  road  work.  In  a  word,  the  track 
record  of  a  car  furnishes  no  criterion  as  to 
those  qualities  which  make  a  car  practically 
useful,  while  a  hill  climbing  contest  does. 

A  hill  climbing  contest,  if  held  upon  a 
steep  incline,  gives  a  measure  of  the  rela- 
tive capabilities  possessed  by  the  entering 
cars,  so  far  as  lifting  themselves  is  con- 
cerned. The  power  consumed  by  road  re- 
sistance is  small  relatively  to  that  absorbed 
in  raising  the  car  against  gravity,  and  at 
the  speeds  usually  attained  the  power  con- 
sumed in  air  resistance  is  a  rather  small 
fraction  of  the  total  energy  expended.  In 
track  racing  a  very  large  part  of  the  net 
power  of  the  engine  is  dissipated  in  over- 
coming air  resistance,  very  little  in  tractive 
resistance  and  usually  none  in  doing  work 
against  gravity.  On  a  very  steep  course 
the  vertical  distance  through  which  a  car 
is  raised  per  unit  of  time  in  climbing  the 
grade,  times  the  weight  of  the  car,  fur- 
nishes an  approximate  measure  of  the  net 
horse  power  being  developed  by  its  motor. 

FACTORS    DETERMINING    SPEED    ON    HILLS. 

To  the  operator  of  every  car  which  is 
driven  at  legal  speeds  the  matter  of  sur- 
passing interest  is  the  car's  capabilities  in 
overcoming  grades,  rather  than  its  powers 
cf  attaining  a  speed  in  which  air  resistance 
becomes  the  main  power  absorbing  factor. 

The  speed  at  which  a  car  can  ascend  a 
given  grade  is  directly  proportional  to  the 
ret  horse  power  which  its  motor  is  capable 
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of  developing  under  the  assumed  condi- 
tions, and  is  inversely  proportional  to  its 
weight.  In  other  words,  it  is  proportional 
to  its  net  horse  power  per  unit  of  weight 

A  hill  climbing  contest,  in  order  to  prove 
of  interest  and  to  attract  a  large  number 
of  entries,  must  be  so  arranged  that  each 
event  shall  be  so  conditioned  as  to  in- 
sure a  close  competition  between  the  vehi- 
cles which  are  permitted  to  enter  it.  If 
the  rules  governing  the  entries  to  any 
particular  event  are  so  framed  that  cars 
obviously  of  very  widely  different  hill 
climbing  capability  are  permitted  to  enter 
the  result  is  sure  to  be  that  only  the 
strongest  hill  climbers  among  the  cars  will 
actually  take  part  No  contestant  is  will- 
mg  to  enter  his  car  in  a  class  in  which  he 
is  sure  to  be  hopelessly  outdistanced. 

CLASSIFICATION   OF  ENTRIES. 

Considerable  thought  is  required  in  or- 
der to  so  frame  the  classification  of  the 
different  events  that  all  cars  can  find  at 
least  one  event  in  which  they  will  be  "up 
against"  cars  with  which  they  may  compete 
closely,  and  no  method  of  classification  is 
found  to  be  by  any  means  ideal,  either  in 
theory  or  practice.  As  is  well  known  to 
all  who  follow  hill  climbing  contests,  the 
method  usually  followed  is  to  arrange  for 
a  number  of  events  open  to  cars  the  regu- 
lar selling  prices  of  which  range  between 
certain  figures.  For  instance,  one  event 
may  be  provided  for  cars  listing  at  $850 
or  less,  another  for  those  listing  at  more 
than  $850  and  not  more  than  $1,250,  an- 
other for  those  listing  at  more  than  $1,250 
and  not  more  than  $2,000,  and  so  on  up  to 
a  contest  for  cars  costing  $5,000  and  up- 
ward. 

CLASSIFICATION    BY    PRICE. 

The  theory  underlying  this  method  oi 
classification  is  that  all  cars  priced  at  $850 
or  less  are  necessarily  somewhat  alike 
in  their  capabilities,  for  the  simple 
reason  that  all  manufacturers  may 
be  expected  to  turn  out  comparable 
production  for  about  the  same  money. 
The  assumption  is  that  if  about  the 
same  amount  of  money  is  put  into  two 
cars  by  two  different  manufacturers,  those 
cars  should  possess  hill  climbing  capabili- 
ties sufficiently  comparable  to  render  them 
close  competitors  and  to  thus  make  things 
interesting. 

If  one  manufacturer  can  produce  a  car 
for  less  than  $850  that  is  a  better  hill 
climber  than  any  other  car  produced  for 
less  than  this  amount  it  is  argued  that  his 
car  must  be  better  designed  and  better  built 
than  that  of  any  other  manufacturer  and 
that  he  ought  to  have  the  prize  and  the 
advertisement  which  goes  with  his  winning 
of  the  event  There  is  certainly  merit  in 
this  method  of  classification.  It  is  simple, 
and  the  price  data  required  are  readily  avail- 
able from  manufacturers'  catalogues.  No 
weighing  in  or  other  measurements  are  re- 
quired, and  there  can  be  no  argument  as 
to  what  class  a  certain  car  is  eligible.     Of 
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course,  it  is  very  difficult  to  decide  what 
minimum  and  maximum  price  shall  form, 
so  to  speak,  the  boundaries  of  each  class. 
The  boundaries  are  necessarily  purely  ar- 
bitrary. If  a  large  number  of  classes  are 
made,  defined  by  prices  not  very  widely 
different,  the  events  may  be  more  close 
and  interesting,  but  the  entries  in  each 
will  be  smaller  and  the  whole  contest  un- 
duly protracted.  If,  on  the  other  hand, 
the  classes  are  few,  the  events  will  be  less 
close  and  a  great  many  cars  which  in  price 
correspond  to  nearly  the  minimum  figure 
of  the  class  to  which  they  are  eligible  will 
be  deterred  from  entering  as  standing  very 
little  *'show"  with  other  much  higher 
priced  cars  in  the  same  class. 

SPEED    ON    HILLS    AND    PRICE. 

In  contests  conducted  on  the  price  classi- 
fication basis  the  lower  priced  vehicles  gen- 
erally appeal  to  the  careful  student  of  the 
figures  as  making,  in  a  way,  a  better  aver- 
age showing  than  the  highest  cost  cars,  so 
far  as  mere  speed  up  grade  is  concerned. 
P'or  instance,  in  the  recent  Worcester  con- 
test the  average  speed  of  the  nine  cars  in 
the  $3,ooo-$5,ooo  class  was  only  about  12 
per  cent  greater  than  that  of  the  six  cars 
in  the  $850-$i,250  class,  although  the  aver- 
age cost  of  the  cars  in  tlie  former  class 
was  about  four  times  that  of  those  in  the 
latter.  The  fastest  time  in  this  contest  was 
made  by  a  very  costly  imported  car  and 
was  only  25  per  cent  faster  than  that 
made  by  a  $150  motorcycle.  While  the 
best  time  made  in  such  a  contest  is  pretty 
sure  to  be  by  a  high  priced  car,  the  prac- 
tically minded  observer  is  pretty  sure  to 
see  that  there  is  really  a  very  slight  dif- 
ference in  hill  climbing  speed  between 
high  and  low  priced  vehicles.  When  one 
buys  a  very  high  priced  car  one  is  buying 
luxury,  good  workmanship,  selected  ma- 
terials and  reputation,  rather  than  excep- 
tional hill  climbing  capability.  It  is  un- 
fortunately the  case  that  many  a  person, 
noting  that  a  certain  car  wins  a  hill  climb- 
ing event  jumps  to  the  conclusion  that  that 
car  is  the  one  for  him.  On  the  contrary, 
it  may  be  the  very  make  of  car  which  he 
should  "steer  dear  of,"  for  it  may  be 
equipped  with  a  motor  too  powerful  and 
heavy  for  its  light  running  gear  and  trans- 
mission and  prove  weak  and  short  hved  in 
actual  use. 

Classification  by  price  does  not  always 
result  in  closely  contested  events.  In  the 
contest  above  referred  to,  in  the  $3,000- 
$5,000  class  the  slowest  car  took  140  per 
cent  as  much  time  in  making  the  ascent 
as  did  the  swiftest  one.  and  in  the  $850- 
$1,250  chss  the  car  which  showed  the  least 
speed  consumed  96  per  cent  more  time 
than  did  the  winner. 

CLASSIFICATION   BY   WEIGHT. 

Classifications  based  upon  weight  are 
sometimes  resorted  to  in  hill  climbing  con- 
tests. .  The  rationale  of  this  system  is  evi- 
dently founded  upon  the  assumption  that 
the  effective  horse  power  of  motor  vehicles 
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as  generally  constructed  bears  a  constant 
relation  to  their  weight  This  is  by  no 
means  exactly  true,  but  it  is  a  fact  that  a 
certain  minimum  weight  per  unit  of  power 
has  been  found  by  the  manufacturers  to 
be  necessary  in  order  that  a  car  shall  prove 
able  and  satisfactory.  Heavier  cars,  as  a 
class,  possess  more  power  than  do  light 
ones,  and,  in  time,  the  ratio  between  the 
two  factors  may  approach  sufficiently  near 
to  a  standard  to  render  hill  climbing  con- 
tests based  upon  a  weight  classification 
close  and  interesting.  The  car  of  a  cer- 
tain weight  which  wins  a  hill  climbing 
event  is  likely  to  be  better  designed,  as  to 
motor  and  transmission,  than  are  its  com- 
petitors. The  builders  of  such  a  car  ought 
to  have  credit  for  their  achievement.  It 
would  seem  that  the  weight  classification  is 
quite  as  logical  as  that  based  upon  price, 
although  its  employment  involves  some 
labor  in  weighing  in  the  machines. 

CLASSIFICATION  BY  HORSE  POWER. 

Rated  horse  power  is  very  seldom  made 
the  criterion  for  classification  in  hill  climb- 
ing trials,  nor  is  this  strange,  for  the  figures 
given  on  power  are  hardly  more  than  an 
"idle  dream."  If  this  classification  were 
used  the  conservatively  rated  car  would 
have  a  chance  of  entrance  into  a  lower 
class  than  would  the  exorbitantly  rated  car 
of  about  equal  actual  horse  power,  and 
the  honest  builder's  car  would  have  a  good 
chance  to  win,  and  virtue  would  have  its 
reward — a  thing  that  happens  only  too 
seldom. 

As  has  been  stated  above,  the  real  cri- 
terion of  hill  climbing  capability  of  a  vehi- 
cle is  the  ratio  of  the  horse  power  delivered 
to  the  wheels  by  its  motor  and  the  total 
weight  of  the  car  and  passengers.  In»prac- 
tice,  the  gear  ratios  of  an  automobile  some- 
times interfere  to  prevent  the  full  engine 
power  from  being  realized,  under  particular 
conditions.  Thus,  a  car  may  be  so  much 
slowed  down,  when  climbing  a  particular 
grade,  that  its  eneine  does  not  run  fast 
enough  on  the  high  speed  to  develop  the 
full  power  of  which  it  is  capable,  while, 
if  driven  on  its  low  speed,  on  the  same 
grade,  the  engine  has  an  excess  of  power 
over  that  required  to  move  the  vehicle  at 
the  speed  which  the  gear  permits  of. 
Three  and  four  speed  cars  can  compete 
under  terms  which  nearly  eliminate  the  ef- 
fects of  differences  in  gearing.  In  some 
hill  climbing  contests  a  change  of  sprocket 
ratio  is  allowed,  and  thus  the  question  of 
differences  in  gear  may  be  practically  set 
aside,  since  each  contestant  may  be  ex- 
pected to  gear  his  car  at  the  most  effective 
ratio.  The  factors  then  are  reduced  to  ef- 
fective engine  power  and  car  weight. 

CLASSIFICATION     BY    CYLINDER    VOLUME    AND 
WEIGHT. 

There  is  no  perfect  criterion  of  a  simple 
nature  by  which  the  power  a  motor  is 
capable  of  producing  can  be  judged.  The' 
best  rough  and  ready  estimate  is  probably 
the  cubic  inches  of  volume  swept  by  the 


piston  or  pistons  in  a  single  stroke.  That 
is,  the  volume  of  fuel  burned  per  cycle, 
which  is  found  by  multiplying  the  cross- 
section  of  the  cylinder  bore  in  inches  by 
the  stroke  in  inches  and  then  by  the  num- 
ber of  cylinders.  Engines  having  the  same 
cylinder  dimensions  and  the  same  number 
of  cylinders  vary  very  widely  in  respect  to 
their  horse  power  outputs,  but  such  varia- 
tions are  almost  entirely  due  to  merits  or 
demerits  in  design.  The  manufacturers  of 
a  motor  having  a  45^x5  inch  cylinder  who 
can  get  the  most  power  out  of  that  cylinder 
is  the  "best  fellow"  and  ought  to  have 
credit  for  it.  Starting,  as  one  may  say, 
with  the  same  basis  mechanically,  the  de- 
signer who  can  secure  the  most  work  from 
certain  dimensions  is  worthy  of  commen- 
dation. 

It  does  not  seem  an  entirely  impracticable 
proposition  to  base  the  classifications  for  a 
hill  climbing  contest  upon  the  cubic  inches 
of  piston  displacement  of  the  motor  per 
100  pounds  of  actual  car  weight,  and  it 
would  seem  that  this  method  has  a  sub- 
stantial, logical  foundation.  The  bores, 
strokes  and  numbers  of  cylinders  of  the 
motors  of  nearly  all  cars  are  now  freely 
printed  in  manufacturers'  catalogues,  and 
weighing  in  is  no  serious  or  unusual  pro- 
cedure. The  amount  of  figuring  required 
to  compute  the  cubic  inches  of  piston  dis- 
placement per  100  pounds  of  car  weight 
need  not  be  very  great,  as  there  are  plenty 
of  tables  of  areas  of  circles  and  the  matter 
is  one  of  simple  arithmetic. 

Classification  of  cars  on  this  system 
would  be  as  follows,  for  example :  Class  i — 
Cars  having  more  than  8  cubic  inches  piston 
displacement  per.  100  pounds  of  loaded 
weight  and  not  more  than  10  cubic  inches. 
Class  2 — Cars  having  more  than  10  and  not 
more  than  12  cubic  inches  per  hundred- 
weight. Class  3 — 12-14  cubic  inches,  and 
so  on,  until  20  cubic  inches  or  so  is  reached. 
This  classification  might  have  to  be  extend- 
ed, perhaps  at  both  ends,  and  the  range 
included  within  each  class  could  be  made 
wider  or  narrower,  as  desired. 

A  classification  of  this  sort  would  abolish 
all  rules  as  to  whether  tonneaus  or  other 
equipment  should  be  carried,  the  only  stipu- 
lation necessary  being  that  cars  should  con- 
test in  the  condition  in  which  they  were 
weighed.  In  any  class  that  car  might  be 
expected  to  win  which  was  fitted  with  the 
most  powerful  engine — considering  its  size 
— and  which  possessed  the  most  efficient 
transmission  of  power  to  the  driving  wheels. 

These  two  facts,  in  regard  to  cars,  are 
the  very  ones  respecting  the  power  plant 
which  are  of  the  most  interest.  It  is  be- 
lieved that  a  hill  climbing  contest  in  which 
the  contesting  vehicles  were  classified  as 
above  would  bring  out  some  very  interest- 
ing points.  The  writer  fails  to  see  why  it 
could  not  be  carried  out  successfully. 
There  are  some  objections  to  the  method, 
but  it  appears  to  possess  a  much  more  logi- 
cal basis  than  do  others. 


A  Reserve  Gasoline  Tank. 

By  Frank  N.  Blake. 

In  order  to  make  room  for  attaching  and 
testing  various  carburetors,  the  writer  had 
occasion  to  replace  the  gasoline  tank  tn 
a  runabout  of  popular  make  with  a  new 
one  which  occupied  less  horizontal  space  in 
the  rear  part  of  the  vehicle.  That  tiie  ca- 
pacity of  the  tank  might  not  be  diminished, 
it  was  made  as  high  as  the  rear  deck  of  the 
body  would  permit,  and  the  galvanized 
iron  water  tank  which  had  previously 
rested  on  the  gasoline  tank  was  replaced 
by  a  tank  made  of  copper,  and  placed  on 
the  other  side  of  the  vehicle.  Incidentally 
it  may  be  remarked,  for  the  benefit  of  the 
inexperienced,  that  water  tanks  for  auto- 
mobiles should  never  be  made  of  galvanized 
iron,  as  this  material,  with  some  kinds  of 
water,  will  be  pitted  through  in  the  course 
of  a  year  or  so.  It  is  said,  and  probably 
it  is  a  fact,  that  the  purer  waters  arc  tnore 
destructive  to  iron  tanks  than  those  which 
contain  considerable  mineral  matter;  be 
this  as  it  may,  water  tanks  should  not  be 
made  of  a  material  which  will  soon  occa- 
sion both  trouble  and  expense.  If  the 
manufacturer  cannot  be  content  with  a  dol- 
lar less  profit  per  automobile  let  him  charge 
the  additional  dollar  that  a  durable  tank 
would  cost  to  advertising,  and  rest  assured 
that  it  is  money  well  spent;  that  is,  if  he 
is  in  the  business  to  stay. 

As  some  carburetors  are  so  constructed 
that  the  gasoline  nozzle  is  relatively  high, 
it  appeared  best  to  raise  the  bottom  of  the 
tank  correspondingly,  and  this  gave  rise 
to  the  idea  which  is  described  in  this  arti- 
cle, namely,  to  provide  a  reserve  storage 
capacity  for  an  extra  gallon  of  gasoline 
for  emergency  use,  occupying  space  which 
in  the  present  case  at  least  would  not 
otherwise  have  been  utilized.  The  accom- 
panying cut  makes  the  construction  of  the 
tank  clear.  When  the  lower  portion  of  the 
tank  is  filled,  the  screw  which  closes  the 
top  of  the  small  brass  vent  tube  must  be 
removed  in  order  to  vent  the  auxiliary 
reservoir,  but,  of  course,  it  will  not  need 
to  be  taken  out  when  filling  the  main  part 
of  the  tank ;  both  parts  of  the  tank  are  filled 
through  the  same  opening,  the  lower  com- 
partment being  filled  by  gasoline  over- 
flowing from  the  main  compartment 

If  the  main  tank  becomes  empty  the  re- 
serve gasoline  is  elevated  into  it  by  forc- 
ing air  into  the  vent,  cither  by  means 
of  the  tire  pump  or  by  the  more  con- 
venient method  of  using  the  mouth  and 
lungs. 

In  making  the  tank  it  is  well  to  have  a 
tube  made  of  sheet  metal  surround  the 
filling  opening  and  extend  downward  near- 
ly to  the  bottom  of  the  tank,  to  prevent 
gasoline  from  being  dashed  against  die 
vented  plug  when  riding  over  rough  roads; 
this  tube  must  be  vented  at  the  top,  asj 
shown  in  the  cut.  The  usual  partitio 
with  openings  at  top  and  bottom  (nd 
shown  in  cut)  should  be  put  in  to  kee 
the  gasoline  from  swashing  about  in 
tank. 


Jane  to,    1906. 
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One  of  the  advantages  of  the  form  of  re- 
lerve  tank  above  described  is  that  it  does 
K>t  require  the  use  of  any  cock  or  valve, 
md  is  therefore  obviously   free   from   all 
iability  to  the  troubles  which  always  re- 
mit from  their  use.    The  tank  made  has 
be    following     dimensions:      Length,     15 
oches;  width,   8  inches;   depth,  8  inches, 
fhe  auxiliary  tank  has  a  further  depth  of 
t  inches,  making  a  total  depth  of  10  inches, 
:^ble  of  holding  five  gallons. 
In  making  a  new  tank,  do  not  pcrpctu- 
ite  the  short  sighted  manufacturer's  method 
\i  drawing  the  gasoline  supply  from  the 
ront  or  middle  of  the  tank.    A  very  little 
ejection  will  convince  the  ordinary  mind 
bat  in  case  the  fuel  supply  becomes  low, 
t  is  better   to  have   the   little   which   re- 
nains  in  the  tank  flow  into  the  carburetor 
0  that  it  can  be  used;  a  car  will  usually 
{0  down   hill   with   little  or  no   fuel,   but 
joing  up  hill  is  another  matter,  and  natur- 
illy  calls  for  taking  the  gasoline  from  that 
)art  of  the  tank  which  is  then  the  lowest. 
\  certain  car  is  made  so  illogically  that  it 
itops   from   lack  of   gasoline   when   going 
ip  a  16  per  cent  grade  with  over  2  gallons 
)f  gasoline   still   in  the  tank.    Perhaps   it 
diould  be  stated  that  the  elevation  at  which 
Jic  carburetor  is  placed  is  partly  responsi- 
)le  for  the  car  refusing  to  go  up  hill  with 
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Sectional  View  of  Tank. 


o  much  gasoline  still  remaining  in  the 
:ank,  but  this  matters  little  to  the  tmfortu- 
late  who  is  stuck. 

Many,  and  perhaps  most,  automobile 
Irivcrs  can  testify  to  the  desirability  of  be- 
ng  able  to  carry  a  small  emergency  supply 
•f  gasoline,  enough  to  get  home  on,  or  to 
it  least  take  them  to  some  dealer  in  gaso- 
ine,  in  case  the  tank  becomes  empty  un- 
xpectedly.  An  acquaintance  went  riding 
•ne  Sunday  without  thinking  to  inspect  his 
lasoline  tank  before  leaving  home;  of 
oursc,  the  unexpected  happened,  and  the 
est  thing  he  could  do  was  to  apply  to  a 
Iruggist  for  the  quart  of  gasoline  which 
e  estimated  would  be  sufficient  to  carry 
im  home.  The  drug  man  did  not  keep 
asoline;  he  had  benzine,  but  his  license 
rould  not  allow  him  to  sell  it  by  the  quart, 
o  my  friend  bought  two  pints,  at  a  good 
ound  price,  which  did  just  as  well  as  a 
uart  would  have  done,  and  landed  him 
afely  home,  and  without  a  readjustment  of 
is  carburetor.  ^  Another  time  when  his 
ank  suddenly  went  dry  there  was  no  drug 
tore  near  by,  and  a  four  mile  tramp  en- 
ued,  the  return  half  of  which  was  enliv- 
ned  by  the  companionship  of  a  leaky  can 


of  JO  cent  gasoline.  Wishing  to  avoid  be- 
ing caught  again  in  this  manner,  he  then 
began  to  carry  about  in  his  automobile  a 
large  bottle  of  gasoline,  until  one  day  an 
unlucky  jolt  cracked  the  bottle  and  al- 
lowed its  contents  to  flavor  the  lunch  he 
had  procured  for  himself  and  lady,  and  to 
temporarily  moth-proof  the  wraps  which 
were  stowed  away  in  the  luggage  space. 

Not  only  the  tank  in  the  automobile,  but 
the  storage  tank  at  home  should  also  be 
so  arranged  as  to  give  the  owner  timely 
notice  of  approaching  emptiness.  A  pump 
should  always  be  used  instead  of  a  cock 
for  drawing  gasoline  from  the  storage 
tank;  a  cock  will  wear,  and  sooner  or  later 
leak,  and  a  slight  leak  cannot  be  detected, 
on  account  of  the  rapid  evaporation  of  gas- 
oline; and  even  if  it  could,  how  would  you 
stop  it?  The  pump  may  wear  some,  but 
it  will  not  waste  gasoline,  nor  is  it  as  lia- 
ble to  cause  an  accident. 

In  order  to  insure  a  warning  being  given 
when  the  gasoline  is  getting  low  in  the 
storage  tank,  the  suction  pipe  may  be 
raised  a  little  above  the  bottom,  enough  so 
that  say,  5  gallons  will  be  below  it;  then, 
when  the  action  of  the  pump  indicates  that 
there  are  but  5  gallons  left,  more  can  be 
ordered,  and  the  suction  pipe  let  down  to 
the  bottom  of  the  tank  and  the  remaining 
fuel  pumped  out  as  wanted  for  use  pending 
the  arrival  of  a  fresh  supply.  Of  course, 
the  height  to  which  the  suction  pipe  is 
raised  will  depend  upon  how  fast  you  are 
in  the  habit  of  using  gasoline,  and  also 
upon  the  celerity  with  which  Mr.  Rocke- 
feller is  accustomed  to  attend  to  your  gaso- 
line wants;  in  some  localities  the  tank 
wagon  goes  the  rounds  every  day;  in 
others  two  or  three  times  per  week,  so 
there  are  several  factors  which  must  be 
taken  into  account  in  determining  the  ele- 
vation of  the  suction  pipe. 


Herring:-Bone  Gears. 

By  E.  J.  B. 

One  of  the  improvements  in  the  trans- 
mission system  of  electric  pleasure  car- 
riages is  the  substitution  of  herring-bone 
gears  for  those  of  the  spur  type,  the  advan- 
tage of  doing  so  being  the  quiet  running 
qualities  of  the  former,  which  if  well  de- 
signed and  mounted  are  practically  noise- 
less. This  feature  of  quietness  is  due  to 
the  twisted  arrangement  of  the  teeth,  which 
tends  to  distribute  any  errors  in  their  shape. 
Some  of  the  spiral  teeth  are  in  contact  very 
nearly  all  the  time,  and  the  action  is  there- 
fore practically  perfect,  so  that  the  herring- 
bone gears  of  ordinary  size  work  together 
with  a  very  smooth  action. 

To  avoid  driving  gears  or  sprockets  of  a 
large  diameter  a  double  reduction  from  the 
motor  to  the  rear  wheels  is  usually  employed, 
one  of  the  reductions  being  made  by  means 
of  herring-bone  gears  mounted  on  the  motor 
and  the  other  reduction  by  chain  and  sprock- 
ets to  the  driving  wheels.  Another  satis- 
factory arrangement,  which  is  more  recent, 
consists  of  a  double  reduction  of  herring- 
bone gears  from  the  motor  to  a  live  rear 


Fig.  I. 

axle.  Whatever  system  is  used,  the  design 
of  the  gears  will  be  much  the  same. 

To  get  the  best  results  more  metal  should 
be  allowed  under  the  teeth  than  is  neces- 
sary for  strength,  that  the  tendency  to  chat- 
ter may  be  reduced  to  a  minimum.  If  the 
gears  are  mounted  on  the  motor,  which  is 
in  turn  mounted  on  the  metal  frame,  pieces 
of  leather  or  wood  should  be  interposed  to 
break  up  any  harmonic  vibrations  which 
might  increase  the  noise  of  the  gears.  Care 
should  also  be  taken  that  the  lubricant  in 
the  case  does  not  get  so  stiff  that  the  gears 
merely  cut  out  a  channel  through  it  and 
run  practically  dry. 

The  material  of  the  pinion  should  be  ma- 
chine* steel,  not  hardened,  while  the  gear 
should  be  made  of  a  fairly  hard  grade  of 
bronze.  The  efficiency  of  these  gears,  if 
properly  cut,  will  not  be  materially  less  than 
that  of  spur  gears  working  under  the  same 
conditions. 

H/erring-bone  gears  differ  from  spiral 
gears  with  their  axes  parallel  only  in  the 
fact  that  each  gear  has  double  spiral  teeth 
which  act  in  opposite  directions,  thus  com- 
pletely neutralizing  the  thrust  due  to  the 
oblique  action  of  the  teeth.  This  arrange- 
ment of  right  and  left  hand  spiral  teeth 
gives  the  advantage  of  the  smooth,  almost 
constant  contact  of  the  spiral  teeth,  and 
avoids  the  otherwise  necessary  thrust  bear- 
ings. 

For  manufacturing  reasons  the  right  and 
left  hand  spiral  teeth  are  usually,  though  not 
always,  cut  separate  and  then  bolted  to- 
gether, forming  the  complete  gear,  in  which 
case  the  angles  should  be  so  arranged  that 
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the  wedging  action  oi  the  teeth  ol  vV\e  d^^* 
ing  pinion  tends  to  puU  the  halves  of  the 
gear  together,  as  shown  in  Fig.  i. 

Spiral  gearing  in  any  form  seems  to  be 
a  subject  not  well  understood  by  drafts- 
men and  designers.  This  is  due  largely  to 
the  difficulty  of  making  graphical  explana- 
tions, and  the  comparatively  limited  field 
in  which  they  arc  employed.  This  fact, 
together  with  the  increasing  use  of  herring- 
bone gears  in  automobile  construction  and 
the  limited  amount  of  information  pertain- 
ing to  them  given  in  the  gear  instruction 
books,  may  make  a  brief  explanation  of 
their  calculation  of  interest. 

As  a  preliminary  experiment,  cut  a  piece 
of  paper  in  the  form  of  a  triangle  and  roll 
it  on  a  cylinder,  as  shown  in  Fig.  2.  It 
will  be  clearly  seen  that  the  altitude  of  the 
triangle  corresponds  to  the  circumference 
of  the  pitch  circle,  the  base  to  the  lead,  or 
the  advance  of  the  spiral  in  one  turn,  the 
hypothenuse  to  the  development  of  the 
spiral,  and  the  angle  between  the  hypothe- 
nuse and  the  base  to  the  angle  of  spiral. 
The  relations  of  these  functions  are  then 
those  of  simple  triangulation. 

The  real  section  of  a  spiral  tooth  is  shown 
by  a  plane  at  right  angles  to  the  axis  of  the 
gear,  while  the  normal  section  is  represent- 
ed by  a  helical  surface  at  right  angles  to  the 
spiral  tooth.  This  section  is  the  equivalent 
for  spiral  teeth  of  the  normal  section  of 
the  spur  gear  that  is  made  by  a  plane,  or 
of  the  normal  section  of  the  bevel  gear 
made  by  a  sphefre.  As  the  helix  cannot  be 
represented  on  a  plane  figure,  it  must  be 
imagined.  The  normal  section  should  be 
the  one  considered,  as  on  it  is  based  the 
size  of  the  cutter,  which  should  be  standard 
where  possible. 

The  relation  of  the  diametrical  and  circu- 
lar pitch  of  the  normal  section  to  those  of 
the  real  tooth  section  depends  on  the  cosine 
of  the  angle  of  spiral.  For  example,  the 
normal  circular  pitch  is  found  by  multiply- 
ing the  real  circular  pitch  by  this  cosine. 

The  angle  of  the  spiral  most  used  is  45 
decrees,  though  several  manufacturers  are 
using  about  35  degrees  with  somewhat  bet- 
ter results.  This  angle  is  enough  to  insure 
almost  constant  engagement  of  the  teeth, 
and  the  thrust  due  to  the  oblique  teeth  is 
less,  thus  giving  quieter  and  more  efficient 
gears.  It  is  usually  convenient,  however, 
to  vary  this  angle  somewhat,  that  standard 
tooth  sections  or  leads  may  be  obtained. 

For  example,  assume  a  gear  of  twenty 
teeth,  six  normal  pitch,  and  thirty-five  de- 
gree angle  of  spiral,  and  calculate  the  di- 
mensions necessary  for  cutting  the  teeth. 

Normal  circular  pitch  =  .5236",  the  same 
as  for  a  spur  gear. 

Real  circular  pitch  =  .5236"  ^  cos.  35**  = 
.6392". 

Circumference  of  pitch  circle  =  .6392"  x  20 
^  12784". 

Diameterof  pitch  circle  =  12.784"  3^1^" 
=  4-069". 

Diameter  of  blank  =  4.069"  +  addendum  = 
4.402". 

Lead  =  12784"  ^lan.  35''  =  18.25". 
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To  cut  the  required  lead,  special  gears 
for  the  milling  machine  may  have  to  be 
made,  and  this  should  be  done,  rather  than 
to  use  a  lead  which  differs  over  one-eighth 
inch  for  small  pinions  and  three-eighth 
inch  for  gears  of  the  size  ordinarily  used. 
Data  showing  the  standard  leads  obtainable 
are  given  on  a  chart  furnished  with  each 
milling  machine  and  differ  with  the  machine 
used. 

Where  possible  gears  should  be  designed 
so  they  may  be  cut  in  gangs,  thus  making 
them  cheaper  to  manufacture. 


Securing:  the  Piston  Pin. 

By  Frank  N.  Blake. 
In  The  Horseless  Ace,  Vol.  17,  No.  10, 
there  appeared  an  excellent  article  by  Thos. 
J.  Fay,  E.  E.,  on  motor  piston  pins,  in  the 
course  of  which  he  described  and  illus- 
trated various  methods  used  for  prevent- 
ing the  pin  from  working  endwise  and  scor- 
ing the  inside  of  the  cylinder.  Mr.  Fay 
truly  says  that  "floating"  piston  pins  are 
responsible  for  a  great  deal  of  mischief, 
and  in  view  of  the  importance  of  the  sub- 
ject it  may  be  worth  while  to  supplement 
the  good  work  by  considering  a  few  more 
methods  which   are  employed   for  keeping 
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the  pin  in  place.  As  some  one  has  pointed 
out,  the  piston  pin  receives  more  force  from 
the  explosion  than  any  other  working  part 
of  the  gasoline  engine,  with  the  exception 
of  the  piston  itself;  this,  in  addition  to  its 
proximity  to  a  source  of  great  heat,  renders 
the  best  possible  construction,  as  well  as 
the  most  perfect  lubrication,  practically  im- 
perative. It  is,  of  course,  understood  that 
the  piston  pin  should  be  tight  in  the  boss, 
and  remain  so,  even  were  it  not  for  the 
serious  damage  which  a  loose  pin  will  in- 
variably cause. 

Protection  for  the  cylinder,  the  most  cost- 
ly part  of  the  engine,  is  of  the  most  vital 
importance,  because  in  the  event  of  injury 
it  must  be  replaced,  usually  at  a  high  price 
for  a  new  cylinder,  together  with  consid- 
erable labor  and  delay,  or  else  the  cylinder 
must  be  rebored  and  a  new  piston  and  set  of 
rings  made  and  fitted,  which  is  no  small 
task,  considering  that  patterns  and  cast- 
ings must  be  made,  in  addition  to  doing 
considerable  of  the  most  careful  work  which 
enters  into  the  construction  of  an  auto- 
mobile. 

The  piston  pin  which  is  only  well  fitted 
and  driven  to  the  right  place  and  left  there 
is  perhaps  too  simple  to  require  mention; 
if  it  actually  is  a  good  fit  it  will  give  no 
trouble,  still,  in  view  of  what  might  happen, 
it  would  seem  best  to  have  something  more 
than  a  good  fit  to  stand  between  the  pin 
and  a  ruined  cylinder. 

Fig.   I   illustrates  a  method  of  fastening 
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Fig  2.  Fig.  3. 

the  piston  pin  which  the  writer  knows  1| 
have  failed  in  at  least  two  instances,  eithc 
because  of  some  inherent  defect  in 
sign  or  from  carelessness  or  lack 
on  the  part  of  workmen.  This 
drill  and  tap  each  end  of  the  hollow  pid 
split  it  into  quarters  and  screw  in  a  tapcre^ 
brass  socket  plug,  so  as  to  expand  the  splii 
ends  and  make  them  bind  against  the  wall] 
of  the  hole  through  the  piston.  This  plas 
does  not  seem  right,  in  that  the  pin  doci 
not  have  a  uniformly  tight  fit  throughout 
the  length  of  the  hole  through  the  piston 
for  if  the  ends  are  expanded  they  will  fit 
tighter  than  those  portions  of  the  pin  which 
are  nearer  the  connecting  rod;  this,  in  con- 
nection with  the  split  ends,  must  weaken 
the  pin,  reduce  its  rigidity  and  allow  it  to 
spring.  Very  likely  this  action  contributes 
largely  to  the  difficulty  of  keepingr  the  pin 
in  place. 

Fig.  2  shows  how  the  piston  pin  is  fast- 
ened by  drilling  a  hole  through  the  boss  in 
the  piston  and  one  wall  of  the  hollow  pin 
and  driving  in  a  tapered  pin,  which  in  tum 
is  held  in  by  a  cotter  pin  in  the  hollow  piston 
pin.  If  this  work  is  well  done,  and  espe- 
cially if  both  ends  are  thus  secured,  there 
is  very  little  chance  that  the  pin  will  ever 
move. 

Another  method  is  shown  in  Fig^.  3.  This 
is  to  hold  the  pin  from  doing  damage  by 
putting  one  of  the  piston  rings  arotmd  it 
and  the  piston,  so  that  if  the  pin  becomes 
loose  the  ring  will  prevent  it  from  touch- 
ing the  cylinder.  This  seems  a  simple  and 
effective  way  of  accomplishing  the  desired 
end,  but  at  least  one  manufacturer  who 
once  employed  this  method  has  abandoned 
it  for  a  different  one. 

Fig.  4  shows  a  way  which  has  given  good 
results  and  is  easy  to  apply.  A  three-six- 
teenths inch  steel  pin  is  put  through  one 
side  of  the  piston  and  one  end  of  the  pin. 
Both  ends  of  the  hole  for  the  three-six- 
teenths inch  pin  should  be  counterborcd 
and  the  ends  of  the  pin  spread  a  little  with 
a  cenfire-punch,  to  keep  it  in  place. 

When  it  is  realized  what  serious  damage 
a  loose  piston  pin  can  and  certainly  will  do, 
it  surely  seems  worth  while  to  go  to  consid- 
erable trouble,  and,  if  need  be,  expense  in 
order  to  make  sure  that  the  piston  pin  cannot 
get  loose  and  necessitate  costly  repairs  and 
aggravating  delay.  Automobiles  and  the 
men  who  make  them  are  not  like  Caesar- 


Fig.  4. 
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irife,  and  though  it  may  be  inconvenient 
lod  seemingly  unnecessary  at  the  time  of 
mrchase,  it  may  be  best  to  dissemble  a 
lew  car  and  see  that  the  piston  pins  are  rea- 
onably  sure  of  keeping  their  proper  places ; 
he  writer  knows  of  more  than  one  instance 
rhere  a  heavy  expense  was  incurred  which 
light  have  been  avoided  by  such  a  course ; 
n  inspection  would  have  taken  but  a  small 
raction  of  the  time  which  was  subsequently 
onsumed  in  making  repairrs,  not  to  mention 
be  expenses  which  attended  the  resulting 
amages. 


Cerosene  for  Internal  Combustion 
Motors— The  Patent  Situation. 

By  Frederick  W.  Barker. 

The  quick  vaporizing  quality  of  gasoline 
nd  the  convenient  manner  in  which  air  can 
c  carburetted  thereby  for  use  in  internal 
ombustion  motors  have  undoubtedly 
een  most  important  factors  in  the  rapid 
Towth  of  the  automobile  industry.  The 
bility  to  start  an  engine  by  simply  draw- 
ag  in,  compressing  and  firing  a  charge 
{  gaseous  mixture  is  one  of  the  great 
ttractions  of  the  fuel,  and  a  most  ex- 
Misive  art  has  grown  up  around  the  means 
or  mixing  the  air  and  gas,  and  controlling 
nd  regulating  the  supply  to  the  motor. 

On  the  score  of  economy  and  safety, 
lowevcr,    kerosene    is    so    much    superior 

0  gasoline  as  fuel  that  when  its  features 
>f  relatively  slow  vaporization  and  the  con- 
t)mitant  tardy  propagation  of  flame  have 
cen  compensated  for— as  by  adapting  the 
notor  to  these  peculiar  characteristics— 
his  fuel  will  undoubtedly  supplant  gaso- 
ine,  and  be  the  means  of  rendering  practi- 
able  the  commercial  vehicle. 

Many  patents  have  been  issued  dealing 
vith  the  subject  of  kerosene  motors,  but 
;enerally  the  efforts  of  inventors  seem  to 
iave  been  directed  to  subordinate  this  more 
ductant  combustible  to  the  high  speed 
[asoline  engine,  instead  of  designing  en- 
nnes  capable  of  fully  utilizing  the  different 
otentialities  of  this  fuel. 

The  following  review  of  patents  affords 

1  fairly  comprehensive  idea  of  the  various 
ines  in  which  inventors  have  worked : 

BRAYTON,  NO.   432,260.  OF  JULY    I5,    189O. 

Air  and  oil  are  forced  through  pipes  e  e^ 


respectively  to  chamber  ^*,  and,  with  the 
periodic  opening  of  valve  /,  passes  through 
tubes  e^  and  e',  issuing  upwardly  in  fine 
streams  through  perforated  plate  e^,  G 
is  an  incandescent  igniter,  in  the  path  of 
said  ascending  streams,  receiving  its  fuel 
supply  from  a  chamber  I,  through  which 
air  is  pumped  under  pressure.  A  torch 
introduced  through  opening  P  first  fires 
the  igniter.  The  plate  ^"  becomes  in- 
candescent in  the  operation  of  the  engine, 
and  the  unburned  particles  of  ascending 
fuel  impinging  against  this  plate  are  there- 
by consumed. 

OTTO,  NO.  437,507,  OF  SEPTEMBER  3OTH,  189O. 

Oil  issues  from  nozzle  d  in  chamber  b 
and  strikes  against  heated  wall  w  of  the 
combustion  chamber.     Air  enters   through 


No.  437*507- 

port  g,  and  the  mixture  passes  through 
valve  a  into  the  combustion  chamber,  z 
being  the  igniter.  The  wall  w  is  initially 
heated  by  an  external  burner  K. 

LINDNER,    NO.    453.446,    OF    JUNE    2ND,     1 89 1. 

The    oil,   pumped    through    pipe    V,    is 
vaporized  at  Z  by  a  continuous  flame  from 


\      W  1 


chamber  8,  whence  it  passes,  as  vapor, 
through  valve  11  to  the  combustion  cham- 
ber. The  combustion  chamber  is  to  be 
heated  externally  in  starting  up. 
SECK,  NO.  549»939.  of  November  iqth,  1895. 
Air,  aspirated  by  the  action  of  the  en- 
gine piston  (not  shown  in  this  view), 
enters   port    10    and   passes    through     the 


No.  453-146. 

burner   L*;   the   vapor   and   air   from  pipe 
P'  enter  a  valve  box  to  supply  cylinder  A. 

knight,    no.     518,151,    OF    APRIL     lOTH,     1894. 

The  pipe  12  conducts  oil  through  passage 
6,  around  combustion  chamber  7,  to  valve 
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No.  549,939. 

downwardly  contracting  tube,  expanding 
again  in  leaving  the  bell  shaped  mouth 
of  said  tube.  In  passing,  the  air  draws 
oil  from  the  adjustable  nozzle  12,  and  car- 
ries it  to  the  cylinder  in  the  form  of  fine 
spray. 

BOM  BORN,    NO.    578.O34.    OF    MARCH    2D,    1 897. 

Oil  enters  the  combustion  chamber 
through  port  a  and  valves  %  and  e  during 
the  suction  stroke,  becoming  vaporized  in 


No.  432,260. 
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No.  578,034. 

transit  through  chamber  b  by  reason  of 
said  chamber  having  jacket  h,  which  re- 
ceives the  hot  exhaust  from  the  cylinder, 
through  valve  g, 

ROWBOTHAM,    NO.    595,487,    OF    DECEMBER    I4, 

1897  (see  page  918). 
This  example  shows  a  multi-piston  cyl- 
inder, E  being  the  air  inlet,  and  F  the  ex- 
haust. The  oil  is  injected  through  spray 
nozzle  d,  and  impinges  against  a  refract- 
ory body  i  containing  a  resistance  con- 
ductor which  is  included  in  an  electrical 
circuit,  and  is  thereby  maintained  at  a 
temperature  less  than  incandescence,  but 
capable  of  vaporizing  the  oil,  which  mixes 
with  the  air  under  compression. 
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No.  595497- 

TORBENSEN,  NO.  6S3,854»  OF  JULY  I7TH,  IQOO. 

The  vaporizing  chamber  7  is  within  the 
cylinder  head.  It  communicates  with  the 
-combustion  chamber  through   tube  9.  and 


No.  653,854. 

receives  oil  and  air  through  ports  13  and 
12,  respectively,  these  latter  being  con- 
trolled by  valve  15.  Ignition  is  effected 
by  hot  tube  17. 

DAY,    NO.    661,599.    OF    NOVEMBER    I3TH,    I9OO. 

Oil  fed  from  cup  R  is  vaporized  by  lamp 
Q  in  its  passage  through  channel  P  to  the 
combustion  chamber,  to  start  the  engine. 
Subsequently  this  fuel  supply  is  shut  off 
by  valve  S,  and  the  engine  operates  with 
the  oil  received  through  pipe  N,  and  air 


No.  11,900. 
K,     the     oil     becoming 
vaporized,    mixing    with 
the   air   under   compres- 
sion,   and    the    mixture 
being  fired  by  an  igniter  introduced  at  C 
This  is  a  three  port,  two  cycle  engine,  hav- 
ing an  air  intake  A  and  exhaust  C. 

DIESEL,    NO.     11,900,    REISSUE    OF    APRIL    2ND, 
I9OI. 

Air  is  pumped  into  compressor  I  to  a 
pressure  higher  than  the  maximum  pres- 
sure in  cylinder  C.  A  certain  proportion 
of  this  highly  compressed  air  passes 
through  pipe  S,  valve  chamber  n  and  nozzle 
D,  drawing  with  it  oil  admitted  through 
valve  r,  to  mix  with  the  larger  quantity  of 
air  that  has  been  admitted  through  valve 
V  and  compressed  by  piston  P.  Means 
(not  shown)  are  also  provided  for  mixing 
the  oil  and  highly  compressed  air  in  valve 
chamber  n,  and  for  passing  the  mixture 
in  subdivided  form  into  cylinder  C. 

WEISS,    NO.    680,953,   OF   AUGUST   20TH,    I9OI. 

This  device  shows  pump  G  for  forcing 
the  oil  against  ledge  d  of  igniter  bulb  D', 


No.  680,953. 
the  latter  being  insulated  from  the  cylinder 
head.     Said  bulb  is  heated  by  an  external 
fiame  in  starting. 

LAURENT     8c    CLERGET,     NO.     683,125,     OF     SEP- 
TEMBER   24TH,    I9OI. 

Air  enters  through  passage  /«,  oil  through 


No.  661,599- 

«omiBg  from  crank  case  F  through  pipe 
B,  coirtrolled  by  needle  valve  I.  These 
•elements  impinge  against  the  heated  ledges 


hole  f,  and  water  through  an  adjacent  hole 
(not  shown  in  this  view)^  all  three  inlets 
being  controlled  by  valve  g.  The  oil, 
water  and  air  pass  through  tube  e  ooto 
metal  fragments  in  pocket  f,  which  at 
starting  is  externally  heated.  The  oil  and 
water  are  here  vaporized,  and  the  mixture, 
entering  passage  a\  mixes  with  air  intro- 
duced through  valve  b  to  fonn  an  ex- 
plosive charge. 

WEISS,    NO.    708^284.    OF    SEPTEMBER    2D,    1902- 

This  device  corresponds  with  Weiss' 
former  patent,  excepting  that  he  here  uses 
several  igniters  disposed  in  different  points 
of  the  combustion  chamber,  and  injects  a 
separate  stream  of  oil  against  a  ledge  on 
each  of  the  igniters,  to  more  completely 
explode  the  entire  charge. 

WEISS,    NO.    710,824,    OF    OCTOBER    7TH,     I9Q2. 

This  patent  relates  to  an  improvement 
in  ignition,  wherein  the  hot  tube  D*  is  loose- 
ly fitted  in  an  extension  D',  to  prevent 
loss  of  heat  by  radiation.  A  bushing,  (f, 
retains  the  tube  in  place.  The  inrushing 
air  through  a  port   a   is  deflected  by  guide 


No.  710,824, 

A,  and  strikes  the  cylinder  head  behind  plase 
cf\  there  by  being  p  rev  e  n  t  ed  from  cod  mg 
the  tube  D',  which  is  always  kept  at  safe- 
cicnt  heat  to  fire  the  cliarge.  It  Is  further 
prevciUcd  from  cooling  by  an  outer  shdL, 
E,  in  which  latter  a  torch  may  be  intjidK 
duced  for  starting  up. 

TUCK   AND    WASSMANN,    NO.    716,314,    OF   DE- 
CEMBER I9TH,   1902. 

•A  resistance  plate  a  is  placed  within  the 
globular  ignition  chamber  Q,  said  plate 
being  included  in  an  electric  circtiit  E  by 
which  said  plate  may  be  raised  to  a  tern- 


No.  683,125. 


No.  716,314. 
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No.  710,302. 


No.  7251I91. 


perature  sufficient  to  ignite  the  oil,  which 
is  ii^ected  thereagainst  After  starting 
the  motor  the  circuit  may  be  opened,  as 
the  plate  will  retain  its  heat  during  opera- 
tion. 

PRESTWICH,   NO.  710,302,  OF  SEPTEMBER  3OTH, 
1902, 

There  are  two  cylinders,  the  working 
cylinder  a  and  a  separate  air  compress- 
ing cylinder  b,  kept  cool  by  water  jacket 
k  At  a  certain  period  of  compression  at- 
tained in  cylinder  b,  the  valve  4  opens, 
allowing  the  compressed  air  to  pass 
through  pipe  m  to  cylinder  a,  pressure 
through  passage  x  forcing  a  supply  of  oil 
from  a  reservoir  (not  shown),  also 
through  pipe  u,  into  cylinder  a.  The  inlet 
of  the  mixture  is  timed  to  occur  with  the 
outward  movement  of  piston  c.  The  heat 
in  the  cylinder  a,  augmented  by  the  heat 
of  the  compressed  air  charge,  is  sufficient 
to  cause  ignition.  The  air  can  be  more 
effectively  compressed  because  not  subject 
to  the  adverse  influences  present  in  a  hot 
combustion  chamber,  and  the  working  cyl- 
inder is  allowed  to  remain  at  a  higher 
effective  temperature. 

PHAIL,    NO.    743.097,    OF    NOVEMBER    3D,    I903. 

The  combustion  chamber  C  contains  a 
hollow  spherical   igniter  D,  having  a  port 


combustion  chamber  8,  which  is  kept  hot 
by  means  of  vaporizer  12,  through  which 


No.  743,097. 

arranged  opposite  the  oil  injector  E.  The 
sphere  is  intended  as  a  mixer,  and  is  per- 
forated for  the  circulation  of  the  mixture. 

POMEROY,     NO.     750,489,     OF    JANUARY    26tH, 
1904. 

A  pump,  10,  injects  oil  from  pipe  9  into 


No.  750,489. 

the  exhaust  gases  pass  to  valve  17.  Sin- 
gularly enough,  no  air  intake  is  shown  or 
indicated. 


ALLSOP,    NO.    725,191,    OF    APRIL    I4TH,     I903. 

This  inventor  uses  two  cylinders,  the 
larger  one  A  being  the  combustion  of  power 
cylinder,  and  the  other  one,  B,  being  the 
mixing  cylinder.  The  two  pistons  have 
the  same  length  of  stroke,  and  the  cranks 
are  set  at  i8o  degree^.  The  piston  in 
cylinder  B  draws  in  oil  and  air,  the  latter 
in  sufficient  volume  to  support  combustion. 
The  mixture  is  compressed  on  the  return 
stroke,  then  expanded,  and  on  the  fourth 
stroke  of  the  cycle  is  carried  into  cylinder 
A,  entering  the  latter  in  the  form  of  a 
heated  vapor.  A  larger  volume  of  air  is 
at  the  same  time  admitted  to  cylinder  A 
through  another  valve,  the  mixture  then 
being  compressed,  ignited  and  exhausted 
as  with  an  ordinary  four  cycle  engine.  Both 
cylinders  are  jacketed. 

ROSSEAU  AND  FERRIS,   NO.   784,760,  OF  MARCH 
I4TH,    1905. 

The  vaporizer  35  projects  into  the  com- 
bustion chamber  and  conducts  the  oil  re- 
ceived through  pipe  28,  from  pump  24.  The 
end  of  the  vaporizer  is  turned  up,  to  direct 
the  fuel  towards  igniter  17. 

WEISS,  NO.  787,709,  OF  APRIL  i8tH,   I905. 

The  compression  stroke  of  the  piston 
charges  chamber  H'  with  full  pressure.  As 
the  piston  makes  its  forward  stroke,  the 
pressure   in   the   combustion   chamber,   be- 


No.  784,760. 


No.  787,709. 

coming  reduced,  enables  the  air,  under 
greater  pressure  in  chamber  H',  to  es- 
cape through  small  aperture  h,  spraying 
with  it  a  charge  of  oil  which  at  that  mo- 
ment has  been  pumped  into  said  chamber  h. 
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TURENNE,    NO.     807,338,    OF    DECEMBER     I2TH. 
1905. 

Water  is  admitted  at  h  with  the  air 
intake  at  i,  passing  through  valve  /  and 
hot  space  k  to  the  cylinder,  the  water  be- 
coming steam  in  transit;  the  air  and  steam 
mix  in  the  cylinder  with  the  hydrocarbon 
vapor  produced  by  injecting  oil  from  in- 
jector g  against  igniting  tube  f.     The  in- 


No.  807.338. 

ventor  claims  that  for  a  given  power  he 
can  use  less  hydrocarbon  fuel  because  of 
the  power  of  expansion  of  the  steam;  and, 
further,  that  all  clogging  is  thus  prevented. 

GOODSPEED,    NO.    808,915,    OF    JANUARY    20rH, 
1906. 

This  invention  relates  to  an  igniter  for 
kerosene  engines  and  consists  of  a  hollow 
body  /,  placed  in  igniting  chamber  b.  Hy- 
drocarbon and  air  respectively  enter  this 
body  through  needle  valves  m  m  and  tele- 
scoping perforated  tubes  /  /,  the  mixture 
being  ignited  electrically  and  serving  to 
render  the  body  f  incandescent. 

Other  patents  in  this  art,  of  interest  to 
those  engaged  in  the  development  of  the 
kerosene  motor,  are  as  follows:  524,946, 
542.846,    543^818,    573.762,    592.034.    616.403. 


No.  808,915. 

700.295,  7i8,933»  723,956,  725.104,  725.700. 
736.807,  750,451,  750,488,  752,304.  757,632, 
762,960,  764.614,  784,760,  784,818,  785.389. 


Lubrication  of  Spring  Joints. 

As  an  instance  of  the  attention  to  detail 
in  modem  touring  cars,  S.  F.  Edge  sends 
us  a  photo  of  the  spring  connnections  of 
the  six  cylinder  Napier  car,  which  is  here- 
with reproduced.  The  view  on  the  left  is 
the  universal  joint  between  the  transverse 
spring  at  the  back  of  the  chassis  and  the 
rear  end  of  the  near  side  rear  spring.  The 
photo  is  taken  from  the  back.  It  will  be 
seen  that  there  are  no  less  than  four  little 
grease  cups  in  connection  with  these  joints. 
Two  of  them  are  screwed  into  the  ends  of 
the  shackle  bolts,  which  are  drilled  out  to 
receive  them,  and  conduct  the  grease  to  the 
centre  of  the  joint.  The  other  two  are 
screwed  into  the  joints  of  the  springs  them- 
selves. The  view  on  the  right  shows  the 
forward  end  of  the  same  spring.  Two 
grease  cups  are  clearly  seen,  screwed  into 
the  spring  boss  and  the  supporting  joint 
beneath,  respectively.  The  front  springs 
are  equally  provided  with  grease  cups,  there 
l:eing  two  screwed  into  the  ends  of  the 
shackle  bolts  at  the  rear  end  of  the  spring 
and  one  into  the  end  of  the  pivot  bolt  at 
the  front  end.  The  object  of  fitting  these 
numerous  lubricators  is  to  increase  the  com- 
fortable riding  qualities,  to  reduce  wear  and 
olniate  I  rca'-a  ;c  of  the  springs. 


Lubricating  Provisions    on  Napier  Spring  Joints. 


.Apparatus  for  Testing  Pneumatic  Tires. 

Tire  Testing  Apparatus. 

This  machine  was  specially  devised  for 
the  British  Automobile  Club's  tire  trials 
this  year,  and  was  used  for  testing  the  yidd 
or  amount  of  deflection,  and  return  or 
amount  of  rebound  of  pneumatic  and  other 
tires.  The  tire,  mounted  on  a  rim  or  wheel, 
is  placed  on  a  bracket  and  a  weight  of  40 
pounds  is  allowed  to  drop  on  it  from  a  given 
height ;  the  deflection  is  shown  by  the  point- 
er attached  to  the  small  scale  on  the  left 
of  the  machine,  and  the  rebound  by  the 
pointer  on  the  long  scale  on  the  right 
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Automobile  Technical  Education. 

The  large  technical  schools  and  technical 
departments  of  colleges  and  universities 
are  the  main  source  of  the  trained  talent 
which  is  concerned  in  the  magnificent  en- 
gineering works  of  today.  It  is  very  nat- 
ural that  these  schools  should  await  the 
growth  of  a  very  substantial  demand  be- 
fore going  to  the  expense  and  trouble  of 
making  the  additions  and  changes  in  the 
courses  which  are  called  for  by  new  de- 
velopments in  applied  science.  It  was  only 
after  the  electrical  business  had  arrived  at 
very  substantial  proportions  that  technical 
schools  added  to  their  courses  in  mechan- 
ical, civil  and  mining  engineering  a  course 
in  electrical  engineering,  but  now  all  such 
schools  of  any  pretensions  depend  to  a  very 
important  extent  upon  their  electrical  stu- 
dents. 

Ten  or  fifteen  years  ago  the  instruction 
on  heat  engines  furnished  in  the  technical 
schools  of  this  country  was  confined  almost 
exclusively  to  a  very  thorough  study  of  the 
steam  engine.  The  internal  combustion 
motor  was  treated  of  in  a  most  superficial 
manner,  rather  as  a  curiosity  in  the  prime 
mover  line  than  as  a  practical  source  of 
motive  power.  Of  laboratory  facilities  in 
the  gas  engine  line  there  were  none,  or,  at 
the  most,  only  those  of  a  most  rudimentary 
description. 

Now  one  finds  engineering  schools  realiz- 
ing the  importance  of  the  internal  combus- 
tion motor  as  a  prime  mover,  and  increas- 
ing the  attention  given  to  it  in  their 
mechanical  engineering  courses  in  a  very 
marked  manner.  It  will  not  be  strange 
10  find,  within  a  very  short  time,  the  gas 
engine  occupying  as  important  a  position 
in  courses  of  mechanical  engineering  as  the 
steam  engine  does  at  present  Nor  will  it 
be  at  all  astonishing  if  special  courses  on 
the  gas  engine  and  its  applications  are  soon 
provided  in  the  more  progressive  institu- 
tions. Already  the  laboratories  of  these 
schools  are  being  fitted  with  gas  and  oil  en- 


gines of  various  types,  including  vehicle 
motors,  and  in  some  cases  with  gas  pro- 
ducers. 

The  automobile  industry  is  in  need  of 
men  specially  trained  in  the  art  of  design- 
ing and  constructing  internal  combustion 
motors  and  in  the  problems  relating  to 
self  propelled  road  vehicles.  This  need  has 
been  detrimentally  manifested  in  the  past, 
and  for  the  lack  of  a  sufficient  number  of 
really  competent  gas  motor  engineers  the 
work  of  automobile  development  has  doubt- 
less been  accomplished  in  many  cases  grop- 
ingly and  empirically,  at  an  excessive  cost 
in  failures  and  expensive  experiments. 

If  the  problem  set  for  the  self  propelled 
vehicle  be  that  of  ultimately  effecting  a 
general  substitution  of  mechanical  energy 
for  animal  power  in  the  performance  of 
the  world's  work  of  transportation,  the  mo- 
tor car  business  will  attain  proportions 
comparable  with  that  of  the  electric  power 
industry,  for  example.  A  veritable  army  of 
highly  trained  motor  car  engineers  will  be 
required  to  put  this  revolution  in  road 
traffic  into  effect  in  an  efficient  manner. 

The  question  may  be  raised  in  all  seri- 
ousness whether  it  is  not  time  that  courses 
in  motor  car  engineering  should  be  initiat- 
ed in  the  large  technical  schools,  and 
whether  such  courses,  if  inaugurated,  would 
not  be  in  good  demand. 

Motor  car  engineering  is  as  well  defined 
and  legitimate  a  branch  of  engineering  as 
a  number  of  others  which  are  at  present 
generally  recognized  by  technical  school 
courses.  Such  a  course  might  comprise, 
in  addition  to  the  usual  basis  of  mathe- 
matics, a  careful  study  of  heat  engines, 
especially  of  the  internal  combustion  type,  ap- 
plied mechanics,  mechanism,  draughting  and 
machine  design,  the  chemistry  specially  re- 
lating to  the  matter  in  hand,  and  a  practical 
course  in  electricity,  as  well  as  other  suita- 
bly selected  branches.  Graduates  from 
established  technical  institutions  who  had 
taken   such   a   course   would   doubtless   be 
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sought  after  by  automobile  manufacturers, 
and  would  enjoy  the  prestige  in  the  industry 
that  technical  graduates  do  in  every  other 
line  of  engineering.  The  automobile  indus- 
try in  the  future  would  profit  immensely  by 
the  activities  of  these  thoroughly  instruct- 
ed men. 


Danger    in    Handling    Gasoline 
Around  Lighted  Lamps. 

A  deplorable  accident  which  emphasizes 
anew  the  great  danger  involved  in  filling  the 
fuel  tank  of  an  automobile  while  the  lamps 
are  burning  occurred  at  Newark,  N.  J.,  last 
week.  Four  young  girls  were  sitting  in 
a  tonneau  car  at  a  garage,  about  to  start 
on  an  evening  drive.  The  lamps  of  the 
car  were  already  lighted,  and  an  em- 
ployee of  the  garage  proceeded  to  fill  the 
tank  of  the  machine.  When  through  with 
the  filling,  he  inadvertently  held  the  fun- 
nel close  to  one  of  the  lamps;  the  vapors 
rising  from  the  funnel  immediately  caught 
fire  and  the  flames  were  communicated  to  the 
still  open  vehicle  tank.  A  big  column  of 
flame  shot  up  at  the  side  of  the  car,  and 
one  of  the  girls,  seated  on  that  side  of 
the  car,  although  she  jumped  immediately, 
had  her  dress  set  on  fire  and  was  so  se- 
verely burned  about  the  head  that  it  is 
thought  she  will  die. 

This  is  not  the  first  instance  when  a 
tank  of  gasoline  has  been  ignited  owing 
to  the  fact  that  the  tank  was  being  filled 
while  the  lamps  were  alight,  and  the  spe- 
<:ial  press  has  repeatedly  called  attention 
to  the  danger  involved.  It  appears,  how- 
ever, from  what  may  be  observed  around 
parages  and  on  the  road,  that  little  heed 
is  given  to  such  warnings.  All  garages, 
and  particularly  those  located  in  country 
towns,  employ  some  cheap  and  oftentimes 
ignorant  help  for  washing,  filling  tanks 
and  general  work,  and  all  garage  owners 
should,  therefore,  consider  it  their  first 
duty  to  issue  rigid  and  repeated  instruc- 
tions to  their  help  as  to  the  precautions 
to  be  observed  in  handling  gasoline.  Such 
simple  rules  as  the  following  should  be 
printed  on  a  card  in  large  type  and  dis- 
played in  one  or  more  prominent  points 
in  the  garage:  "No  open  vessels  con- 
taining gasoline  must  be  allowed  to  stand 
in  the  garage;  no  matches  must  be  used 
for  lighting  beneath  the  car  or  for  making 
tests  for  leaks;  gasoline  tanks  must  never 
1)e  filled  while  the  lamps  are  alight;  vehicle 
lamps  must  never  be  lighted  or  allowed 
to  burn  in  the  garage,  etc." 


If  this  subject  of  safety  from  gasoline 
fires  was  taken  up  by  some  organization  of 
garage  owners,  their  combined  e^dperi- 
ence  would  undoubtedly  permit  of  some 
simple  set  of  rules  being  formulated  that 
could  easily  be  applied,  and,  if  followed, 
would  practically  exclude  the  possibility 
of  accidents  of  this  nature.  The  danger 
of  gasoline  should  be  impressed  upon  ap- 
prentices in  the  garage  business  as  strong- 
ly as  the  dangers  of  steam,  for  instance, 
are  impressed  upon  those  learning  boiler 
tending.  The  above  suggestion  might  pos- 
sibly be  taken  up  with  advantage  by  the 
National  Dealers'  Association,  which, 
though  it  was  evidently  formed  with  the 
object  of  regulating  the  relations  between 
manufacturers  and  dealers,  will  undoubt- 
edly eventually  extend  its  activity  to  mat- 
ters affecting  the  garage  business,  owing 
to  the  close  relationship  between  the  busi- 
nesses of  selling  and  garaging  cars. 


The  Cobalt  Battery. 

According  to  the  latest  reports  from  Mr. 
Edison's  press  bureau,  the  storage  battery 
problem,  and  with  it  the  automobile  prob- 
lem, is  to  be  solved  by  "the  cobalt  bat- 
tery." By  the  use  of  the  metal  cobalt  as 
an  element  in  the  construction  of  a  stor- 
age battery,  the  weight  for  a  given  ca- 
pacity is  to  be  halved,  and  cost  of  upkeep 
and  operation  is  to  be  reduced.  Lest  any 
one  should  object  that  the  minerals  from 
which  cobalt  is  reduced  are  comparatively 
rare  and  expensive,  the  report  mentions 
that  Mr.  Edison  has  found  important  de- 
posits of  cobalt  ores  to  exist  in  Tennes- 
see and  North  Carolina,  and  the  present 
limited  production  of  only  about  5  tons 
per  annum  in  this  country,  could  be  great- 
ly increased. 

Our  source  of  information  does  not 
disclose  any  details  of  construction  of  the 
new  battery  (only  Mr.  Edison's  expecta- 
tions from  it), but  as  cobalt  is  a  metal  very 
similar  in  its  chemical  properties  to  nickel,  it 
may  be  presumed  that  the  cobalt  is  to  be 
substituted  for  nickel  in  the  iron-nickel 
alkaline  cell  which  has  been  exploited  by 
the  "Wizard"  for  the  past  four  years.  The 
substitution  may  possibly  result  in  a  gain 
in  specific  capacity,  but  it  is  not  likely  to 
remedy  the  mechanical  weakness  due  to 
expansion  and  contraction  of  active  materi- 
al in  operation,  from  which  the  alkaline  . 
cell  was  at  first  supposed  to  be  free,  while 
later  experience  proved  this  supposition 
erroneous.     After    the    first    batteries    had 


been  in  use  for  a  ^considerable  period,  a 
whole  series  of  patents  were  issued  for 
forms  of  construction  designed  to  allow 
for  the  alternate  expansion  and  contraction 
and  to  give  a  stronger  mechanical  struct- 
ure. Those  who  remember  the  great  claims 
made  when  the  alkaline  battery  was  fir^ 
announced  and  are  aware  of  its  very  limit- 
ed application  up  to  the  present,  will  prob- 
ably not  attach  very  great  importance  to 
the  latest  announcement  of  a  revolutionary 
battery.  At  the  same  time,  Mr.  Edison 
deserves  credit  for  his  extensive  researches 
to  find  improved  forms  of  storage  cells, 
owing  to  the  deeply  felt  want  for  improve- 
ment in  this  field.  This  branch  of  applied 
science  has,  of  course,  been  pretty  well 
worked  before  this,  but  probably  never 
with  the  thoroughness  of  which  the  Edi- 
son facilities  and  staff  allow. 


Secession   From  the  Tire   Associa- 
tion. 

At  a  meeting  of  the  G  &  J  Tire  Associa- 
tion, held  in  New  York  city  last  week,  the 
B.  F.  Goodrich  Company,  of  Akron,  Ohio, 
gave  notice  that  at  the  termination  of  the 
present  agreement,  in  September  next,  they 
would  withdraw  from  the  association.  It 
has  been  understood  for  some  time  that 
the  Goodrich  Company  considered  the  terms 
of  the  agreement  disadvantageous  to  them- 
selves, and  that  they  would  not  renew  their 
obligations.  The  Tire  Association,  or  so 
called  Tire  Trust,  will  thus  lose  one  of  its 
most  important  members,  and  it  would  not 
be  at  all  surprising  if  this  initial  secession 
should  be  speedily  followed  by  others,  and 
the  association  cease  to  exist 

The  purchasing  public  will  undoubtedly 
welcome  the  first  sign  of  the  doom  of  the 
Tire  Trust,  for  the  public  does  not  regard 
the  trust  idea  with  any  favor.  The  G  &  J  Tire 
Association  was  formed  quite  a  number  of 
years  ago  among  licensees  under  the  Gor- 
mully  &  Jeffery  basic  clincher  tire  patent 
The  association  is  very  similar  in  charac- 
ter to  the  Association  of  Licensed  Automo- 
bile Manufacturers,  as  both  owe  their  ex- 
istence to  a  patent  and  occupy  themselves 
with  the  regulation  of  trade  matters,  only 
the  Tire  Association  comprises  much  more 
nearly  the  whole  of  the  industry  than  the 
Selden  association,  and  enjoys  almost  a 
complete  monopoly.  Among  the  deserving 
work  which  the  association  has  accom- 
plished is  the  standardization  of  tire  sizes 
with  respect  to  vehicle  weight;  it  has  also 
adopted  price  agreements,  and  it  is  under- 
stood that  it  has  concerned  itself  with  the 
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apportioning  of  production  to  the  different 
works. 

The  Rubber  Goods  Company,  which  con- 
trols the  G  &  J  patents,  possesses  a  number 
of  patents  which  are  claimed  to  be  so  broad 
that  it  is  impossible  to  manufacture  a 
clincher  tire  without  infringing  them,  and 
these  patents  still  have  several  years  to  run. 
The  validity  of  these  patents  is  not  gener- 
ally admitted,  however,  and  suits  tmder 
them  are  now  pending  against  two  impor- 
tant tire  companies,  one  American  and  one 
foreign.  In  late  years  the  mechanically  at- 
tached tire  has  made  considerable  inroads 
on  the  monopoly  once  enjoyed  by  the 
clincher  tire,  and  the  thought  naturally  oc- 
curred that  perhaps  the  Goodrich  Com- 
pany had  decided  to  give  up  the  clincher 
type  for  a  design  of  tire  that  would  not 
come  under  the  G  &  J  claims.  But,  al- 
though not  much  information  was  obtaina- 
ble at  the  company's  New  York  branch,  as 
to  their  motives  and  plans,  it  was  positively 
stated  that  they  had  no  intention  of  dis- 
continuing the  manufacture  of  the  clincher 
type  of  tire.  If  this  is  so,  it  will  only  tend 
to  hasten  the  end  of  the  association,  for  if 
one  maker  refuses  to  pay  the  royalty  or  li- 
cense duties  the  others  will  naturally  be  dis- 
inclined to  do  so. 

Although  the  association  has  not  entirely 
prevented  competition  among  the  different 
firms,  it  has  had  a  tendency  to  shield  the 
weaker  ones  and  to  correspondingly  retard 
the  more  enterprising  and  deserving.  The 
buying  public  have  been  under  the  impres- 
sion that  no  matter  what  concern  they 
patronized  they  would  be  paying  tribute  to 
the  trust,  and  this  has  acted  as  a  check  to 
the  development  of  that  healthy  competi- 
tion which  is  the  life  of  trade  and  the  prin- 
cipal incentive  to  technical  progress.  It  is 
to  be  hoped  that  the  secession  will  not  re- 
sult in  any  undue  price  cutting,  as  in  per- 
haps no  other  industry  would  the  practice 
be  as  ruinous  as  in  the  tire  industry;  but 
that  the  more  open  competition  may  lead  to 
important  progress  in  tire  construction, 
which  is  most  urgently  needed  for  the 
further  progress  of  the  automobile  move- 
ment 

A  manufacturer  of  air  cooled  cars,  com- 
menting on  the  recent  observation  in  these 
coltimns  that  certain  experiences  tended  to 
show  that  air  cooled  cars  run  less  regularly 
at  low  speeds  than  water  cooled  cars,  de- 
clares the  idea  absurd,  maintaining  that  air 
cooling  has  nothing  whatever  to  do  with 
the  regularity  of  running  of  a  motor  at 
low  speeds. 
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Hewitt  Motor  Company  Four  Ton 
Truck. 

The  Hewitt  Motor  Company,  of  6  East 
Thirty-first  street,  New  York  city,  have  re- 
cently placed  on  the  market  a  4  ton  gaso- 
line truck,  in  which  pressed  steel  is  used 
extensively  throughout  the  construction. 
Its  general  specifications  are:  Four  cylin- 
der vertical  engine,  454x5^  inches,  rated 
at  30  horse  power,  at  1,000  r.  p.  m.,  under 
the  hood  at  the  front;  two  speed  planetary 
transmission;  side  chain  drive;  wheel  base, 
144  inches;  tread,  68  inches;  wheels,  36 
inches,  front  and  rear,  with  Firestone  single 
tires  on  the  front  and  double  on  the  rear 
wheels;  weight,  6,000  pounds;  capacity,  4 
tons;  platform,  6x12  feet  The  engine  is 
fitted  with  both  make  and  break  and  jump 
spark.  In  the  photograph  is  shown  a  gen- 
eral view,  and,  as  will  be  seen,  the  front 
seat  is  divided  into  two  parts,  one  on  each 
side  of  the  engine  hood,  which  can  be 
easily  removed.  The  seats  are  also  hinged 
at  the  back  and  can  be  turned  up  out  of 
the  way,  and  as  the  floor  boards,  as  usual, 
are  removable,  access  may  be  had  to  the 
engine  from  all  sides.  The  steering  col- 
umn is  almost  vertical  at  the  left  and  sup- 
ports an  extremely  large  wooden  rim  steer- 
ing wheel,  with  T  section  cast  alimiinum 
spokes.  The  flanged  tube  radiator  is  hung 
at  the  front,  as  shown. 

MOTOK. 

The  four  cylinder  30  horse  power  motor 
is  shown  in  the  accompanying  photo.  The 
peculiarity  of  this  engine  is  the  open  crank 
case  construction  similar  to  that  of  yacht 
engines.  This  design  has  been  adopted,  as 
it  makes  all  parts  accessible,  so  that  a 
piston  and  connecting  rod  can  be  easily  re- 
moved without  disturbing  uthor  parts.   The 


923 

cylinders  are  cast  in  pairs,  and  these  pairs 
bolted  together,  so  that  they  look  as  though 
made  in  one  piece.  They  are  supported  on 
six  vertical  steel  uprights  of  circular  section, 
which  are  bolted  at  their  lower  ends  to  a 
cast  steel  frame,  which  forms  the  engine 
base.  A  detail  of  this  frame  is  shown  on  the 
next  page,  and  consists  of  a  single  casting  of 
I  section,  having  two  side  members  and 
three  cross  members,  the  extended  arms  of 
which  form  the  supporting  arms,  which  rest 
upon  the  subf  rame  of  channel  section  pressed 
steel  which  supports  the  engine.  The  up- 
per ends  of  the  vertical  columns  are  fas- 
tened into  suitable  lugs  cast  integral  with 
the  cylinders.  The  construction  is  further 
stiffened  by  diagonal  braces.  The  water 
jackets  covering  the  heads  and  upper  two- 
thirds  of  the  cylinders  are  also  cast  in- 
tegral. The  valve  chambers  are  all  on  one 
side  and  contain  mechanically  operated 
valves  made  of  nickel  steel,  with  heads  and 
stems  integral;  the  fillets  under  the  heads 
are  very  large.  The  one  piece  aluminum 
inlet  pipe  and  the  exhaust  pipe,  which  is 
cast  in  two  pieces,  are  compactly  arranged, 
as  shown.  The  muffler  is  disposed  length- 
wise under  the  body  and  is  of  the  usual 
baffle  plate  type  of  large  size  and  very  quiet. 
The  cam  shaft  carries  twelve  cams  pinned 
and  keyed  in  position.  Four  of  these  are 
ignition  cams  and  operate  the  make  and 
break  igniter  device.  This  cam  shaft  is 
placed  high  on  the  engine  and  supported  in 
three  bronze  bearings  by  the  vertical  fram- 
ing. On  the  front  end  of  the  engine  shaft 
is  a  45  degree  spiral  gear,  which  meshes 
with  a  spiral  gear  on  a  short  horizontal 
shaft  above  the  engine  shaft  and  at  right 
angles  to  it  On  one  end  of  this  is  the 
magneto  and  on  the  other  end  the  water 
pump.  The  spiral  gear  on  the  crank  shaft 
meshes  with  a  gear  on  a  vertical  shaft,  at 
the  upper  end  of  which  similar  gears  drive 
the  cam  shaft;  these  gears  are  encased  in 
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Cast  Steel  Engine  Base. 


bronze  and  run  in  oil.    This  vertical  shafts 
also  carries  at  its  top  the  combined  timer 
and  distributer. 

The  pistons  are  very  long,  with  flat  tops 
and  rounded  edges,  and  carry  four  rings, 
three  of  which  are  at  the  top  and  one  at 
the  bottom.  These  rings  are  eccentric, 
diagonally  cut,  ground  and  pinned.  Three 
shallow  oil  grooves  are  cut  around  the 
pistons  near  the  bottom  to  retain  the  oil. 
The  hollow  wrist  pin  is  hardened  and 
ground  steel,  split  at  the  ends,  and  has  a 
bolt  through  the  centre,  which  receives  ta- 


pered nuts  at  its  ends,  which  tend  to  spread 
the  ends  of  the  pin,  and  is  further  retained 
by  set  screws  through  the  bosses  and  cotter 
pins,  which  bear  against  the  walls  of  the 
pistons,  the  cotter  pins  being  placed  through 
holes  in  the  head  of  the  set  screw;s. 

The  connecting  rods  are  I  beam  section, 
steel  drop  forgings,  with  separate  split 
bronze  box  ends,  held  by  through  bolts, 
with  lock  nuts  and  cotter  pins.  These 
boxes  are  fitted  with  special  babbitt  made 
according  to  their  own  formula,  and  no 
shims  are  used.     The  bearing  at  the  upper 


end  is  a  hardened  and  lapped  steel  sleeve, 
which  is  a  pressed  fit  into  the  rod. 

The  four  throw  crank  shaft  is  machined 
from  a  slab  of  chrome-nickel  steel  without 
being  forged;  it  runs  in  three  babbitted 
bearings  of  large  size,  held  to  the  cross 
members  of  the  cast  steel  engine  base  by 
bolts  through  the  bearing  caps  fitted  with 
castellated  nuts.  The  flywheel  is  held  to 
the  tapered  rear  end  of  the  shaft  by  a 
straight  key  and  special  nut. 

CARBURETOR. 

The  carburetor  shown  in  the  photograph 
is  also  one  of  their  own  manufacture;  it  is 
of  the  float  feed  type,  constructed  of  alu- 
minum and  has  the  gasoline  inlet  into  the 
top  of  the  float  chamber.  From  this  cham- 
ber a  gasoline  pipe  runs  upward  inside  of 
a  brass  tube  concentric  with  the  vertical 
central  portion  of  the  carburetor  and  ends 
in  a  nozzle.  The  incoming  air  passes  up 
around  the  nozzle  in  the  usual  manner,  and 
at  the  upper  end  of  the  vertical  central  tube 


Four   Cylinder   Hewitt  Truck   Motor. 


Hewitt  Carburetor. 

of  the  carburetor  is  a  butterfly  throttle  for 
the  mixture.  The  box  shaped  portion  of 
the  carburetor  to  the  right  contains  a  large 
rectangular  auxiliary  air  valve,  which  is  in 
a  horizontal  position  when  closed.  The 
axis  upon  which  this  valve  pivots  is  at  one 
side  of  the  centre  and  one  side  is  weighted, 
so  that  when  at  high  speeds  the  suction  be- 
comes great  enough  the  pressure  of  air  on 
the  blade  of  this  valve  overcomes  the 
weighted  portion  and  the  valve  automati- 
cally opens.  The  air  which  passes  through 
this  valve  is  conducted  up  through  the  cen- 
tral portion  of  the  carburetor,  but  around 
the  outside  of  the  tube  enclosing  the  noz- 
zle, so  that  this  air  does  not  draw  gasoline 
with  it,  but  mixes  with  the  nozzle  gas. 
cooling. 
The  water  is  circulated  by  an  ordinary 
gear  pump  at  the  front  of  the  engine  on 
the  horizontal  cross  shaft,  to  which  it  is 
directly  connected.  This  pump  differs  from 
those  ordinarily  used,  in  that  its  gears  have 
each  about  3  inches  width  of  face,  so  that 
it  handles  a  large  volume  of  water.  The 
water  passes  into  the  jackets  at  two  points 
near  the  bottom  and  passes  out  at  the  top 
through  a  gradually  tapered  copper  pipe  to 
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the  radiator,  which  is  of  the  -flanged  coil 
pipe  style,  hung  at  the  front.  At  the  rear 
of  the  radiator  is  a  large»  six  bladed  alumi- 
num fan  driven  by  special  chain  from  the 
front  end  of  the  engine  shaft  A  copper 
water  tank  is  located  above  and  to  the  rear 
of  the  engine,  but  is  covered  by  the  hood. 
The  water  system  carries  about  8  gallons. 

IGNITION,^ 

A  double  set  of  ignition  apparatus  is 
used,  one  being  by  jump  spark  and  the 
other  make  and  break  inside  the  cylinders, 
actuated  mechanically  from  the  crank  shaft. 
A  three-way  switch  is  supplied  so  that  the 


Oiler  and  Ignition  Mechanism. 


jump  spark  is  operated  from  a  battery  car- 
ried in  a  special  frame  under  the  platform 
and  fast  to  the  side  channel  of  the  chassis 
frame.  The  high  tension  current  is  sup- 
plied by  a  single  Guenet  coil,  carried  on  a 
special  bracket  in  front  of  the  engine.  At 
the  upper  end  of  the  vertical  shaft  which 
drives  the  cam  shaft  is  a  combined  timer 
and  distributer,  the  wires  from  which  run 
through  a  vulcanite  tube  on  top  of  the  en- 
gine and  out  through  holes  in  the  sides  to 
the  plugs,  which  are  set  into  the  middle  of 
large  cast  iron  caps  covering  both  valves. 
These  caps  are  cast  hollow,  to  reduce  the 
weight  and  facilitate  cooling. 

The  current  for  the  make  and  break 
spark  is  supplied  by  a  magneto  directly  con- 
nected to  the  opposite  end  of  the  shaft 
which  runs  the  circulating  pump  at  the 
front   of   the   engine.     It   also    rests   on    a 


special  bracket  and  is  securely  held,  but 
can  be  easily  removed  by  means  of  a  band 
clamped  over  its  top.  By  moving  the  three- 
way  switch  another  point  the  current  from 
the  batteries  can  be  used  for  the 'make  and 
break  after  passing  through  a  large  dis- 
charge coil.  It  will  thus  be  seen  that  three 
sources  of  ignition  are  available,  one  being 
high  tension  current  and  ordinary  jump 
spark  plugs;  the  second  being  make  and 
break  from  the  magneto  current,  and  the 
third  make  and  break  from  the  battery  to 
the  discharge  coil.  The  bus  bar  and  the 
igniter  plugs  are  shown  in  the  near  view 
of  the  two  rear  cylin- 
ders. These  plugs  are 
a  ground  fit  into  the  cyl- 
inders and  are  each  pro- 
vided with  a  knife  switch 
with  a  vulcanite  handle, 
so  that  the  individual 
cylinders  can  be  cut  out 
The  igniter  plugs  are 
held  to  the  cylinders  by 
studs  and  nuts.  The 
outside  arms  which  con- 
nect with  the  hammers 
on  the  inside  and  the 
springs  which  cause  the 
break  are  shown.  Just 
back  of  the  cam  shaft 
is  an  auxiliary  shaft 
with  small,  projecting 
arms,  to  the  end  of 
which  are  pivoted  arms 
provided  with  rollers, 
which  bear  on  the  igniter 
cams  and  which  have 
the  four  vertical  lifting 
rods  pivotally  attached 
at  their  outer  ends.  By 
this  arrangement  the 
time  of  ignition  can  be 
varied  by  slightly  rotat- 
ing tlie  auxiliary  shaft, 
which  changes  the  posi- 
tion of  the  arms  with  the 
rollers  and  push  rods 
relative  to  the  igniter 
cams  and  thus  changes 
the  time  of  their  max- 
imum lift  and  break. 
The  auxiliary  shaft  has  a  double  motion; 
it  can  be  rotated  to  retard  the  spark  for 
starting,  and  another  motion  slides  it 
lengthwise  in  its  bearings,  bringing  the  ex- 
haust rollers  on  to  a  part  of  the  exhaust 
cams,  so  shaped  that  they  hold  the  exhaust 
valves  slightly  open,  thus  acting  as  a  com- 
pression relief.  It  is  intended  to  start  the 
motor  usually  on  the  jump  spark,  but  to  do 
most  of  the  running  on  the  make  and  break. 

OILING. 

The  oiling  has  to  be  specially  arranged 
on  this  engine,  owing  to  the  open  crank 
case  construction.  It  is  accomplished  by  i 
peculiar  force  feed  mechanical  oiler  of  thei** 
own  design,  the  complete  oiler  and  parts  of 
which  are  herewith  shown.  It  consists  of 
a  built  up  series  of  circular  cast  iron  discs 
about  2  inches  in  diameter  by  three-eighth 
inch   in   thickness.     At  the  centre  of  each 


Crank  Pin  Oiling  Arrangement. 

are  two  small  gears,  which  are  ground  on 
the  side  and  end  of  the  teeth  to  fit  the 
hol^s  in  the  discs;  these  virtually  form 
small  gear  pumps,  the  oil  being  fed  to  the 
teeth  at  one  side  and  forced  out  at  the 
other  side  to  its  feed  pipe.  One  of  these 
gears  has  a  square  hole  in  it,  and  is  on 
a  small,  vertical,  square  driving  shaft 
which  extends  upward  through  the  entire 
set,  while  the  other  gear  is  not  on  any 
shaft,  as  it  is  so  close  a  fit  in  the  circular 
space  cut  for  it  in  the  disc  that  it  is  cen- 
tred. The  large  encased  worm  wheel, 
shown  at  the  bottom  of  the  pump,  is  the 
driver,  and  meshes  with  a  worm  on  the 
end  of  the  cam  shaft  At  the  top  a  shut-off 
valve  is  provided,  so  that  the  oil  can  be 
entirely  cut  off  from  the  pump.  Fourteen 
oil  leads  are  carried  to  the  different  bear- 
ings. On  the  side  of  the  crank  webs 
curved  bronze  cups  are  attached  (see  draw- 
ing) into  which  the  oil  drips,  and  from 
which  it  is  carried  by  centrifugal  force 
through  a  hole  in  the  crank  web  and  pin 
to  the  crank  pin  bearing.  The  oil  tube 
leads  through  a  hole  in  the  under  side  of 
the  bearing  and  through  a  small  tube  A  into 
the  bronze  cup,  from  which  it  passes  to  the 
bearing  through  a  three-sixteenth  inch  oil 
hole,  as  shown.  An  oil  tube  is  also  led  to 
each  of  the  cylinders  and  to  the  spiral  gears 
which  drive  the  cam  shaft  The  oil  reser- 
voir is  a  copper  tank  located  under  the 
seat  and  close  to  the  heat  of  the  engine, 
where  it  will  be  maintained  fluid  in  cold 
weather. 

FRAME. 

The  frame  is  made  of  very  heavy  pressed 
steel  of  channel  section;  the  cross  mem- 
bers are  also  channel  section  pressed  steel, 
the  one  at  the  middle  being  specially  formed 
to  support  the  rear  end  of  the  engine  sub 
frame,  and  also  the  bevel  drive  and  differ- 
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cntial  case.  The  front  end  of  the  subframe 
is  hung  from  the  under  side  of  the  front 
cross  member  of  the  main  frame.  Very 
large  gusset  plates  are  used  at  the  comers. 

TRANSMISSION. 

Between  the  engine  and  transmission  a 
large,  full  universal  joint  is  used.  The 
tiansmission  is  a  two  speed  and  reverse 
planetary,  which  is  composed  of  three  sets 
of  three  spur  gears  each.  No  internal 
gears  are  used.  The  arrangement  of  the 
gears,  as  shown  in  the  accompanying  sec- 
tional drawing,  is  the  same  as  usual,  but 
the  clutch  for  the  high  speed  is  distinctive; 
it  is  in  reality  a  cone  clutch.  In  the  accom- 
panying drawing  the  portion  marked  A  is 
the  movable  piece  and  bears  against  the 
cone  shaped  side  of  the  main  casing,  which 
is  provided  with  a  series  of  fibre  blocks  for 
the  friction  surface  against  which  A  bears. 
This  clutch  is  thrown  into  engagement  by 
the  operation  of  three  pivoted  fingers,  as  at 
B,  which  are  forced  against  the  circular 
plate  C  in  the  usual  manner  by  a  sliding 
cone  D  on  the  shaft.  The  plate  C  bears 
first  against  the  six  coiled  springs  shown, 
so  that  even  if  thrown  in  suddenly  the 
action  is  very  gradual  and  the  truck  starts 
smoothly.  These  springs  in  turn  force  part 
A  inward,  compressing  the  large  main 
clutch  spring,  the  thrust  of  which  is  taken 
up  by  '  a  series  of  thrust  washers  at  E. 
which  have  sufficient  area  to  distribute  the 
wear.  This  spring  disengages  the  clutch 
when  the  foot  pedal  is  released  from  its 
ratchet.  The  forward  and  reverse  speeds 
are  controlled  in  the  usual  manner  by  con- 
tracting bands  which  act  against  the  out- 
side of  the  transmission  case.  The  shaft 
from  the  transmission  extends  toward  the 
rear  into  a  bevel  gear  and  differential  hous- 
mg  located  at  the  middle  of  the  jack  shaft, 
but  has  between  it  and  the  jack  shaft  an- 
other full  universal  joint.  Timken  bear- 
irgs  are  used  throughout  this  construction 
as  shown  in  the  sectional  drawing.  The 
driving  pinion  has  sixteen  teeth,  is  four 
pitch  and  has  2%  inch  face,  is  not  over- 
hung, but  is  supported  by  a  bearing  on  each 


Differential   Gear   and   Countershaft 
Drive. 

side  of  it.  The  gear  reduction  is  approxi- 
mately 6  to  I.  The  differential  is  of 
the  bevel  gear  type,  four  bevel  pinions  be- 
ing used.  At  each  side  of  the  case  where 
the  jack  shaft  projects  dust  and  oil  retain- 
ing washers  are  fitted.  The  case  is  divided 
horizontally,  and  is  securely  held  bjj  bolts 
with  a  nut  at  the  end,  under  which  a  washer 
is  used  and  over  which  a  cotter*  pin  is 
placed.  The  outboard  bearings  of  the  jack 
shaft  are  Timken  rollers,  which  are  sup- 
ported in  special  cast  steel  hangers  fastened 
to  the  side  frame  members.  The  front 
sprockets  are  of  chrome-nickel  steel,  have 
sixteen  teeth  and  carry  a  Whitney  roller 
chain  of  i^  inch  pitch.  The  radius  rods 
are  of  the  banjo  type,  adjustable  in  length, 
and  are  made  of  pressed  steel  and  support 
the  fulcrum  for  the  brake  shoes,  so  that 
the  strain  of  the  brakes  is  taken  by  them. 
Their  forward  ends  are  attached  to  the 
jack     shaft    bearing    hangers.    The     rear 
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brakes  are  24  inches  in  diameter  and  coa- 
sist  of  contracting  fibre  faced  steel  bands 
acting  on  cast  iron  dnuns,  to  which  are 
bolted  the  forged  steel  sprockets;  the  com- 
bination is  then  bolted  to  the  wheel  through 
each  spoke.  These  brakes  are  operated  by 
a  toggle  joint  action  and  are  very  powcrfuL 
The  reverse  pedal  acting  on  the  transmis- 
sion is  also  intended  to  be  used  as  a  brake 
when  necessary. 

AXLES   AND   SPRINGS. 

Both  the  front  and  rear  axles  arc  steel 
forgings,  the  forward  one  being  an  I  section 
3^4  inches  in  depth  by  254  inches  in  width. 
The  rear  axle  is  2^  inches  square  section. 
Semi-elliptic  springs  are  used  both  front 
and  rear;  these  springs  are  3^  inches  in 
width,  the  rear  spring  being  50  inches  in 
length,  unloaded.  The  ends  of  the  springs 
are  free  to  slip  longitudinally  in  cast  sted 
boxes,  which  are  riveted  to  the  under  side 
of  the  frame;  the  springs  rest  on  hard 
wood  pieces  on  cast  steel  blocks,  which 
form  saddles  and  straddle  the  axles.  The 
wood  pieces  allow  sufficient  give,  so  that  the 
nuts  on  the  bolts  which  hold  the  springs 
stay  tight. 

The  steering  gear  consists  of  a  rack  and 
pinion  of  coarse  pitch,  both  of  which  are 
made  of  steel.  The  rods  which  lead  to  the 
steering  knuckles  are  made  of  hollow  sted 
tubing,  with  forked  ends  pinned  with  taper 
pins    and   brazed.    The   steering   knuckles 
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Firestone  Double  Rear  Wheel  Truck 
Tire. 

are  of  the  ordinary  type,  but  of  very  heavy 
design. 

Firestone  solid  rubber  tires  are  used,  the 
large,  heavy  pattern  wood  wheels  being  fit- 
ted with  single  tires  on  the  front  and  double 
4  inch  tires  on  the  rear.  These  double  tires 
are  fastened  to  'the  rim,  as  shown  in  the 
accompanying  drawing.  A  metal  rim  A  is 
placed  around  the  wood  felloe  of  the  wheel, 
and  upon  this  rest  two  channels  of  the  or- 
dinary section,  as  shown;  the  two  tires  are 
placed  into  these  channels  and  at  the  out- 
side are  held  in  the  ordinary  manner  by 
the  retaining  wires  B.  At  the  inner  side, 
however,  the  retaining  wires  cannot  be 
employed  and  a  curved  metal  band  of  the 
section  shown  at  C  is  clamped  down  on  to 
the  cross  wires  D  by  through  bolts  E, 
which  pass  completely  through  the  felloe 
of  the  wheel.  The  rim  C  is  made  in  suit- 
able length  sections. 

control. 

The  control  is  by  the  usual  throttle  and 
spark  levers,  which  are  placed  on  the  ver- 
tical steering  column  just  below  the  wheel 
and  by  foot  pedals  which  control  the  speeds, 
the  rear  wheel  brakes  being  operated  by 
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the  side  lever  on  a  notched  quadrant  The 
application  of  these  brakes  at  the  same  time 
throws  out  the  speeds,  but  the  reverse  can 
be  operated  at  the  same  time.  The  right 
foot  pedal  engages  the  high  speed,  the  mid- 
dle one  the  low  and  the  left  pedal  controls 
the  reverse.  The  two  forward  speed  pedals 
arc  ratchet  retained,  but  throwing  in  one 
instantly  disengages  the  other.  The  re- 
verse pedal  is  without  a  ratchet  and  must 
be  held.  The  low  speed  is  approximately 
4  miles  per  hour,  while  a  speed  of  10  miles 
per  hour  can  be  attained  on  the  high  at 
about  1,200  r.  p.  m.  of  the  engine. 


The  Lavigne  Mechanical  Oil  Pump. 

This  oiler  has  been  designed  with  the 
idea  of  getting  all  the  pressure  necessary 
to  force  the  oil  to  the  required  spot,  by 
means  of  a  few  substantial  parts  positively 
operated,  and  to  provide  means  for  easily 
and  accurately  regulating  the  amount  of 
oil  delivered  from  any  feed.  It  is  manu- 
factured by  the  Lavigne  Manufacturing 
Company,  of  Detroit,  and  is  regfularly  sup- 
plied in  twenty-eight  different  sizes,  hav- 
ing from  one  to  ten  feeds;  other  sizes 
will  be  furnished  on  special  order. 

As  regularly  furnished,  the  body  is  of 
aluminum,  and  one  comer  is  fitted  with  a 
gauge  glass,  which  shows  the  amount  of 
oil  in  the  tank;  if  this  glass  should  acci- 
dentally become  broken  leakage  may  be 
prevented  by  closing  a  valve  below. 

Driving  shaft  A  actuates  worm  wheel  B, 
on  the  shaft  of  which  are  fastened  two  face 
cams  C  and  D.  These,  acting  on  rollers 
F.  E,  move  bar  F  back  and  forth,  causing 
levers  G  G  which  are  connected  thereto 
to  oscillate.  The  shafts  H  H  of  these  levers 
have  tongues  on  their  ends  which  fit  in 
grooves  in  plug  valves  I  I  and  positively 
rotate  them.  These  valves  are  hardened 
and  grounrf,  and,  being  separate  from  their 
drivers,  are  always  held  perfectly  tight  by 
the  springs  shown.  In  the  illustration  they 
are  in  the  intake  position,  and  are  so  timed 
as  to  remain  in  this  position  while  the  up- 
ward movement  of  the  pistons  sucks  oil 
into  the  cylinders  J.  While  the  plungers 
are  stationary  at  the  top  of  their  stroke, 


the  valves  rotate  so  as  to  bring  upward  tJ 
shaped  grooves,  which  connect  cylinders  J 
and  pipes  K.  They  remain  in  this  position 
while  the  plungers,  coming  down,  force  the 
oil  out  through  pipes  K  and  L  to  the  bear- 
ings which  are  to  be  lubricated. 

It  is  to  be  noted  that  the  movements  of 
the  valves  take  place  when  the  plungers 
are  stationary;  and  that  the  plungers  only 
move  when  the  valves  are  fully  open. 
There  is  one-eighth  inch  of  cylindrical  sur- 
face between  the  hole  and  the  groove  in 
the  valve,  so  that  there  is  a  ground  joint 
this  width  to  resist  pressure  when  the  out- 
let port  is  open.  It  is  claimed  that  dirt 
and  waste  will  not  clog  these  valves,  but 
will  be  cut  in  pieces  if  caught  in  the  pas- 
sageways, and  fed  through. 

Plungers  N  N  arc  operated  in  the  fol- 
lowing manner:  On  pins  which  project 
from  the  outer  faces  of  cam  D  and  worm 
wheel  B  are  mounted  connecting  rods  R  R, 
which  drive  crosshead  Q,  in  which  are 
square  holes  that  are  free  fits  on  the 
squared  portion  of  plungers  N.  The  full 
stroke  of  crosshead  Q  is  five-eighth  inch, 
one-half  of  which  is  lost  motion,  making 
the  full  stroke  of  plungers  N  five-sixteenth 
inch.  On  its  downward  stroke  the  cross- 
head  comes  against  shoulders  on  the 
plungers  and  forces  them  to  the  bottom  of 
the  cylinders.  On  its  upward  stroke  the 
bottom  of  the  counterbores  in  the  cross - 
head  comes  against  the  bottom  of  sleeves 
O  screwed  on  the  plungers,  thus  lifting  the 
plungers  to  a  height  determined  by  the  loca- 
tion of  the  sleeves.  The  upper  ends  of 
plungers  N  are  marked  with  a  vertical  line 
divided  into  five  equal  parts,  each  of  which 
represents  one-sixteenth  inch  of  stroke. 
The  circumference  of  the  top  of  sleeves  O 
is  divided  into  six  equal  parts,  so  the  feed 
can  be  readily  adjusted  to  one-thirtieth  part 
of  a  stroke.  As  the  cylinders  are  one- 
quarter  inch  diameter,  this  gives  a  regu- 
lation of  five  ten-thousandths  of  a  cubic 
inch  per  stroke.  These  adjusting  sleeves 
are  split  for  over  half  their  length  and 
pinched  together  before  hardening,  so  they 
grip  the  threads  on  the  plungers  very  tight- 
ly. If  it  is  desired  to  see  the  number  of 
drops    being    fed,    depressing    cap    P    and 


moving  aside  cover  S  will  allow  the  oil  to 
drop  back  into  the  tank  in  plain  view  of 
the  operator. 

The  driving  shaft  may  be  located  in  a 
number  of  different  positions  to  suit  vari- 
ous makes  of  cars.  The  proper  speed  of 
the  driving  pulley  is  500  r.  p.  m.,  which 
gives  about  eight  strokes  per  minute  of 
the  plungers.  As  all  working  parts  are  of 
phosphor  bronze  or  milled  steel,  case  hard- 
ened, there  should  be  practically  no  wear. 
It  is  claimed  that  these  oilers  have  pro- 
duced a  pressure  of  2,500  pounds  per  square 
inch  under  test 


The  Eckhard  Diaphragm  Pump. 

In  connection  with  their  Buffalo  Arrow 
two  cycle  motor,  described  in  our  issue  of 
June  13,  the  Buffalo  Auto  Truck  and  Motor 
Company  use  a  pump  of  special  design,  as 
illustrated  herewith.  It  consists  of  a  cylin- 
drical metal  case  with  inlet  and  outlet  check 
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The  Eckhard  Pump. 

valves  A  and  B,  respectively.  One  end 
wall  of  the  case  consists  of  a  flexible  dia- 
phragm D  of  thick  rubbered  canvas,  which 
is  clamped  between  the  flange  E  and  the 
body  of  the  pump,  and  has  a  metal  disc  C 
secured  to  it  at  its  centre.  The  metal  disc 
C  is  formed  with  two  lugs  F,  to  which  a 
connecting  rod  is  pivoted  that  connects  to 
an  eccentric  on  the  engine  shaft  and  gives 
the  disc  C  a  back  and  forth  motion.  When 
the  disc  moves  out  the  volume  of  the  pump 
case  increases  and  water  enters  the  case 
through  the  check  valve  A;  this  water  is 
forced  out  of  the  case  during  the  next  in- 
ward motion  of  disc  C  through  the  de- 
livery check  valve  B.  A  spherical  air 
chamber  G  is  provided,  communicating  with 
the  body  of  the  pump  and  acting  as  a 
pneumatic  cushion  to  reduce  the  resistance 
to  the  flow  of  water,  thus  tending  to  pro- 
long the  life  of  the  diaphragm. 


The  Lavigne  Mechanical  Oil  Pump. 


The  A.  C.  A.  will  conduct  a  test  of  de- 
naturized  alcohol  as  a  fuel  for  automobiles 
early  next  fall.  Angus  Sinclair  has  been  ap- 
pointed chairman  of  a  committee  to  prepare 
rules  and  regulations  for  such  a  contest. 
The  club  will  also  hold  a  test  of  commer- 
cial vehicles  some  time  in  the  fall.  John  A. 
Hill  has  been  appointed  chairman  of  the 
committee  in  charge. 
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The  New  Jersey  Tube  Company's 
Exhaust  Horn. 

The  New  Jersey  Tube  Company,  of 
Newark,  N.  J.,  have  placed  on  the  market 
a  new  exhaust  horn,  which  is  composed  of 
three  pipes  of  different  tones,  which  blend 
together  in  a  harmonious  note.  The  fea- 
tures of  this  instrument  are  that  it  is  made 
completely  of  polished  brass,  the  parts  be- 
ing securely  fastened  together  by  riveting, 
no  solder  being  used  in  the  construction. 
A  special  device,  shown  in  the  accompany- 
ing drawing,  is  attached  to  the  horn  so 
that  the  screeching  noise  often  heard  from 
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Auxiliary  Air  Attachment. 

exhaust  horns  is  entirely  overcome.  This 
device  consists  simply  of  a  nipple  provided 
with  holes  on  each  side  and  a  sort  of  re- 
stricted nozzle,  through  which  the  gases 
pass  into  the  horn,  as  shown  at  A.  The 
rush  of  gases  draws  in  through  the  auxili- 
ary air  openings  sufficient  outside  air  to 
cool  them  and  reduce  the  extreme  velocity, 
which  was  the  usual  cause  for  the  screech- 
ing sounds.  A  special  valve,  spring  and 
foot  lever  and  this  device  are  furnished 
with  each  horn.  The  device  is  also  made 
in  polished  brass  and  sold  to  those  using 
other  exhaust  horns,  which  at  times  are 
anything  but  melodious. 


New  English  Daimler  Cars. 

For  the  Herkomer  Trophy  contest  the 
English  Daimler  Company  has  turned  out 
an  entirely  new  type  of  car  which  has  many 
novel  features.  The  frame  has  been 
dropped  very  low  in  front  by  dipping  the 
front  axle,  and  it  has  been  raised  consid- 
erably at  the  rear,  but  the  centre  of  gravity 
remains  the  same  as  those  models  which 
have  been  sent  to  America,  the  engine  and 
flywheel  being  actually  at  a  little  less  clear- 
ance from  the  ground.  The  engine  is  en- 
tirely new,  as  all  the  four  cylinders  are 
in  one  casting.  The  crank  shaft  is  fitted 
with  ball  bearings  and  is  constructed  in  two 
pieces,  the  joint  being  inside  the  centre  ball 
race  and  by  a  taper  similar  to  that  used 
lor  the  flywheel.  The  object  of  this  de- 
parture from  all  previous  practice  of  this 
company  is  to  have  better  and  neater  fit- 
tings for  the  central  ball  bearing  to  the 
crank  shaft.  The  front  wheels  are  sharply 
dished.  The  pump  is  gear  driven  from  the 
same  shaft  which  drives  the  magneto. 
Only  three  forward  speeds  are  used,  the 
separate  lever  for  the  reverse  being  thereby 
abolished.  The  steering  column  is  sharply 
raked  and  the  special  pattern  of  water 
cooler  has  been  much  increased  in  capacity. 
The  engines  are  rated  at  45  horse  power, 
but  are  said  to  have  given  more  on  the 
testing  bench. 


Alcohol  as  a  Fuel. 

By  E.  J.  Stoddard. 

One  feels  relieved  to  turn  fronr  the 
baffling  subject  of  gasoline  and  air  mix- 
tures and  combustion  to  alcohol,  which  is 
a  definite  substance,  and  in  regard  to  which 
we  have  available  data. 

Alcohol,  chemically,  is  CaHtOH,  and  as 
the  atomic  weight  of  carbon  is  12,  of  hydro- 
gen I,  and  oxygen  16,  by  multiplying  these 
respective  weights  by  the  indicated  number 
of  atoms  we  see  that  the  proportions  of  the 
different  constituents  are:  carbon  24,  oxy- 
gen 16,  hydrogen  6,  or  in  percentages,  car- 
bon 52.2,  oxygen  34.8,  and  hydrogen  16. 
Just  considering  the  carbon  and  the 
hydrogen  as  the  combustibles,  the  carbon 
would  be  80  per  cent  and  the  hydrogen  20; 
but  one  atom  of  hydrogen  is  partly  satur- 
ated, so  that  we  would  consider  sV^  atoms 
of  hydrogen  available  instead  of  6,  which 
would  make  the  proportion  of  combustible 
material,  carbon  81  and  hydrogen  19.  Ac- 
cording to  Mr.  Fehrmann's  article  in  The 
Horseless  Age  of  June  6  the  relative  heat 
value  of  alcohol  and  gasoline  is  as  55  to  105. 
The  specific  gravity  of  alcohol  vapor  rela- 
tive to  air  is   1.613. 

The  combustion  of  alcohol  is  represented 
by  the  following  formula: 

CjHiOH  -h  60  =  2CO2  +  3H,0 

[24  -f  5  -f  16  -t-i]  -f  96  =  [24  +  64]  +  [6  +  48] 

46  -h  96  =  84  +  54 

I  H-  2.087  =  1. 913  +  1-174 

By  filling  in  the  atomic  weights  of  the 
various  substances  we  see  that  i  pound  of 
alcohol  will  require  2.087  pounds  of  oxygen 
to  burn  it,  and  the  products  of  combustion 
will^be  1.913  pounds  of  carbonic  acid  gas 
and  1. 1 74  pounds  of  water.  The  oxygen 
will  have  to  be  supplied  by  the  air,  of  which 
there  will  be  required  8.98  pounds,  or  118.1 
cubic  feet  approximately.  This  is  on  the 
supposition  that  the  alcohol  is  pure,  while 
ordinarily  it  would  contain  about  10  per 
cent  of  water  or  other  impurities. 

Columns  i,  2  and  7  of  the  following  ta- 
ble have  been  taken  from  "Rontgen's  Ther- 
modynamics," translated  by  DuBois.  Col- 
umn 3  is  in  part  from  Hiscock's  "Com- 
pressed Air,"  and  the  other  columns  have 
been  specially  calculated.  Column  4  is  cal- 
culated by  multiplying  the  weight  of  i  cubic 
foot  of  dry  air  (column  3)  by  the  ratio  of 
the  elastic  force  of  the  vapor  (column  2) 
at  that  temperature  to  the  average  pressure 
of  the  atmosphere,  29.91,  and  multiplying 
that  product  by  1.613,  the  specific  gravity 
of  alcohol  vapor  with  reference  to  air.  The 
5th    column    has    been    calculated    by    sub- 


tracting the  elastic  force  of  the  vapor  at  the 
given  temperature  from  the  average  atmos- 
pheric pressure,  and  dividing  the  remainder 
by  the  average  atmospheric  prcsurc  and 
multipljring  the  quotient  by  the  weight  of  a 
cubic  foot  of  air  at  atmospheric  pressure 
(column  3)  and  the  temperature  considered. 

Thus,  with  alcohol,  the  ratio  of  liquid 
to  air  is  i  to  8.98  by  weight,  and  with  gaso- 
line the  ratio  is  about  i  to  15. 

The  first  subject  that  one  generally  givcj 
attention  to  is  the  matter  of  vaporization 
of  the  fuel.  It  will  be  observed  from  the  data 
given  above  that  there  will  be  an  explosive 
mixture  with  about  .1  of  alcohol  to  .9  of 
air  by  weight  By  reference  to  the  table 
it  seems  that  this  is  a  saturated  mixture  at 
a  point  a  very  little  below  69®  Fahr.,  or  at 
about  average  atmospheric  temperature. 

The  speed  with  which  the  volatile  fluid 
vaporizes  depends  very  much  upon  the  sute 
of  saturation  of  the  air  above  it  This  can 
be  distinctly  noticed  by  the  use  of  the  appa- 
ratus illustrated  in  the  accompanying  fig- 
ure, in  which  A  is  a  flask  containing  water. 


a 


Apparatus  for  Determining  Volatiuty. 


filling  it,  perhaps,  one-quarter  fulL  B  is  a 
perforated  stopper,  and  C  is  a  glass  tube 
extending  through  the  perforation  in  the 
stopper,  its  lower  end  extending  below  the 
surface  of  the  water  in  the  flask.  If  now 
some  gasoline  is  poured  into  the  glass  tube, 
and  one  blows  gently  into  the  upper  end  of 
the  tube  so  as  to  force  a  portion  of  the 
gasoline  into  the  flask,  it  will  be  noticed 
that  the  water  begins  to  rise  rapidly  in  the 
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tube,  but  soon  slows  down  until,  when  the 
air  in  the  flask  is  nearly  saturated,  the 
movement  of  the  column  is  very  slow  in- 
deed With  commercial  gasoline  I  have  got 
as  much  as  55  inches  of  water,  the  last  inch 
requiring  twelve  hours.  The  reason  for 
this  is  very  prettily  explained,  I  believe,  by 
the  kinetic  theory  of  gases,  and  probably 
the  rate  of  vaporization  and  diffusion  may 
be  calculated  under  the  various  conditions 
of  the  surrounding  medium. 

Obviously  provision  should  be  made  to 
supply  heat  if  the  alcohol  is  to  be  satis- 
factorily vaporized  and  mixed.  If  a  jet 
carburetor  is  used  the  heat  would  probably 
be  taken  largely  from  the  charge,  though 
possibly  to  some  extent  from  the  cylinder 
walls.  But  it  is  to  be  noticed  that  the  cyl- 
inder walls  are  abstracting  heat  from  the 
charge  during  compression,  because  the 
compression  line  always  falls  considerably 
below  the  adiabatic  One  would  think  that 
the  cooling  of  the  charge  would  be  a  very 
considerable  advantage  and  make  the  en- 
gine work  better  or  more  edbnomically. 
The  amount  of  cooling  may  be  approximat- 
ed in  the  following  way: 

In  I  pound  of  the  mixture  there  would 
be  perhaps  .1  of  a  poimd  of  alcohol  and  .9 
of  a  pound  of  air.  If  we  take  the  latent 
heat  or  the  heat  withdrawn  by  the  vapori- 
zation of  alcohol  with  its  admixture  of 
water  as  45  heat  imits  per  pound,  .1  of 
a  pound  of  alcohol  would  absorb  45  heat 
units,  and  this  would  lower  the  temperature 
of  the  charge  about  45  divided  by  .2377, 
the  specific  heat  of  air  which  gives  about 
189  degrees. 

With  alcohol  the  elements  of  the  products 
of  combustion  may  easily  be  determined, 
as  the  wa^er  may  be  condensed  and  weighed 
and  the  carbonic  acid  gas  absorbed  by 
caustic  potash  solution  and  its  volume  esti- 
mated in  an  Orsat  apparatus  or  other 
volumeter.  We  can  also  absorb  the  alcohol 
vapor  from  the  charge,  and  determine  the 
proportions  of  air  and  vapor  in  this  man- 
ner. Not  only  is  the  vapor  readily  ab- 
sorbed, but  the  quarttity  is  sufficient  so 
that  the  charge  in  pressure  of  the  mixture 
caused  thereby  can  be  measured. 

It  would  seem  as  if  some  provision  for 
withdrawing  tiie  water  from  the  alcohol 
would  be  desirable.  Perhaps  it  will  be  nec- 
essary to  provide  tanks  that  will  hold  quick- 
Krae  without  injury. 

The  difficulty  with  water  condensing  be- 
cause of  the  cooling  due  to  evaporation 
would  be  increased  by  the  readiness  with 
which  the  alcohol  tmites  with  water. 
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the  business;  and,  as  before  stated,  nothing 
will  be  damaged  in  case  you  want  to  re- 
move it. 


Geneva  is  the  centre  of  the  automobile 
movement  in  Switzerland.  It  is  the  seat  of 
the  Swiss  Touring  Club,  the  Swiss  Auto- 
mobile Qub,  and  of  other  touring  associa- 
tions which  have  members  all  over  the 
country.  In  Geneva  321  automobiles  and 
470  motor  cycles  belonging  to  residents  are 
registered  witii  the  cantonal  authorities.  In 
the  Canton  of  Geneva  453  workmen  are 
now  employed  in  the  automobile  business, 
while  in  1900  only  33  were  thus  employed. 


[Suitable  contrlbutloni  to  this  department, 
accompanied  by  sketches,  are  solicited  and  will 
be  well  paid  for.] 

A   Supplementary   Cooling   Tank— 
Quick  Healing. 

By  G.  J.  E. 

No  doubt  some  readers  of  The  Horse- 
less Ace  in  running  their  cars  these  hot 
days  find  that  they  should  have  more  water 
capacity  for  cooling.  They  want  some  sim- 
ple way,  a  way  that  does  not  require  any 
change  in  the  piping.  I  will  describe  a 
method  of  fitting  an  extra  tank  that  can 
be  set  aside  when  the  weather  gets  cooler. 
The  change  can  be  made  in  ten  minutes, 
for.  the  regular  cooling  system  is  not 
altered  in  any  way. 

Suppose  we  have  a  tank  and  radiator 
combined  under  the  hood  in  front,  the 
filling  cap  of  which  is  cast  brass.  Drill  a 
hole  in  the  centre  of  the  top  of  the  cap 
large  enough  for  a  half  inch  nipple  to  enter 
freely.  Solder  a  half  inch  bushing  on  the 
under  side  of  the  cap.  This  is  done  to  get 
more  thread  stock  or  hold  on  the  cap. 
Solder  a  i^  inch  washer  on  top  of  the 
cap  over  this  hole  (providing  the  cap  is 
oval  on  top)  in  order  to  get  an  even  bear- 
ing for  a  gasket  between  the  tank  and  the 
cap.  Plug  the  top  of  your  overflow  pipe 
by  taking  a  bolt  from  a  dry  cell,  spread  a 
little  solder  on  the  under  side  of  the  head, 
clean  the  top  edge  of  the  pipe,  drop  in  the 
bolt  and  apply  a  soldering  iron  until  the 
solder  melts.  There  are  two  reasons  for 
using  the  bolt  head. 

We  now  come  to  the  tank.  The  bottom 
of  this  tank  should  be  made  to  conform 
in  shape  with  the  top  of  the  hood.  There 
should  be  a  depression  in  the  bottom  large 
enough  to  clear  the  cap  and  just  deep 
enough  to  meet  the  cap  when  a  gasket  is 
placed  between  them.  You  will  now  have 
a  hole  in  the  centre  of  this  depression 
large  enough  for  a  half  inch  nipple  to  pass 
through,  and  it  is  best  to  solder  a  washer 
around  this,  also  to  straighten  it.  A  half 
inch  nipple  with  a  lock  nut  run  on  one  end 
and  fastened  there  will  make  the  connec- 
tion between  the  two  tanks.  Use  a  lead 
gasket  under  that  lock  nut.  The  filler 
cap  on  that  new  tank  should  be  large 
enough  to  admit  a  piece  of  pipe,  the  end 
of  which  should  be  shaped  to  fit  the  lock 
nut,  in  order  to  screw  the  tank  firmly  to 
the  cap.  Under  this  cap  you  will,  of  course, 
use  a  little  white  lead,  and  a  gasket  at  the 
comers  of  the  tank;  at  the  bottom  solder 
an  ear  for  bolting  the  tank  to  the  hood 
with  three  sixteenth  inch  stove  bolts.  This 
tank  can  be  made  by  any  tinsmith,  of  16 
ounce  copper,  braced  inside,  and  made  of 
a  size  to  best  suit  the  requirements  and 
appearance.  As  231  cubic  inches  make  a 
gallon,  you  can  tell  about  what  size  you 
will  need.  Paint  it  black  and  it  won't 
look  bad;  it  won't  cost  much,  and  will  do 


Did  you  ever  notice  how  easy  it  was  to 
knock  the  flesh  off  of  your  hands  when  mak- 
ing a  repair  on  your  machine,  and  how 
long  you  would  have  to  use  court  plaster 
on  it  before  it  was  healed?  The  following 
remedy  beats  court  plaster  "by  a  mile": 
Have  a  little  box  of  air-slacked  lime  handy 
— say  a  penn/s  worth — it  will  last  you  a 
year.  After  you  have  gotten  the  flow  of 
Mood  stopped,  cover  the  wound  freely 
with  the  lime.  Don't  tie  it  up  or  wash 
it  off,  and  in  a  few  hours  you  will  find  it 
scabbed  over,  and  it  will  give  you  no  fur- 
ther trouble. 

To    Manufacture    Automobiles    in 
the  South. 

The  Southern  Automobile  Manufactur- 
ing Company,  the  first  company  to  be  estab- 
lished in  the  Southern  States,  opened  for 
business  in  Jacksonville,  Fla.,  Monday,  June 
II,  with  John  B.  McDonald,  president; 
H.  C.  Stone,  vice  president  and  treasurer, 
and  Hugh  Partridge,  secretary.  The  car 
to  be  turned  out  is  a  light,  low  priced  nm- 
about,  to  be  known  as  the  Southern.  The 
motor  is  a  double  cylinder  opposed  hori- 
zontal, air  cooled  one,  located  under  the 
seat  The  variable  gear  gives  two  speeds 
ahead  and  one  reverse,  and  the  drive  to 
the  rear  axle  is  by  chain.  The  car  is  pro- 
vided with  a  back  lock  safety  steering 
gear,  a  foot  brake  and  a  chime  signal, 
operated  from  the  exhaust 

The  special  feature  of  the  car  is  the  road 
wheels,  which  are  an  invention  of  Mr. 
McDonald,  the  president  of  the  company. 
It  is  a  sort  of  double  dished  wheel,  there 
being  two  sets  of  spokes,  inclined  in  oppo- 
site directions  to  tiie  plane  of  the  wheel 
and  forming  a  single  circle  at  the  rim. 
The  hubs  are  small  and  of  steel,  with  an 
inner,  an  outer  and  a  middle  flange,  with 
polished  brass  dust  cap.  The  roots  of  the 
spokes  are  held  in  the  flanges  by  hexagcm 
head  machine  bolts,  and  braced  by  steel 
flanges  on  each  side  of  each  set  of  spokes, 
and  resting  against  each  other,  with  a  key- 
stone bearing.  The  channel  tire  irons  are 
cold  shrunk  upon  the  wheels,  and  on  these 
is  put  a  iJ4  inch  side  iron  solid  rubber 
tire. 


At  a  meeting  of  delegates  from  numerous 
German  automobile  clubs  at  Frankfort-on- 
Main  on  June  5  the  German.  Automobile 
Association  was  dissolved,  and  a  new  asso- 
ciation or  "cartell"  founded,  with  the  same 
membership  as  the  old  one,  with  the  excep- 
tion of  the  Mid-European  Motor  Wagon 
Association.  According  to  the  constitution 
of  the  new  body  each  club  will  have  a  vote 
equal  to  its  membership  in  matters  relating 
to  national  and  international  competitions 
held  by  any  of  the  allied  clubs.  The  Im- 
perial Automobile  Club  alone  has  a  voice  in 
matters  of  an  international  character. 
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Commercial 
Applications 

^ 

Opportunities  for  Motor  Trucks  in 
Army  Manoeuvres. 

By  Captain  F.  P.  Avery,  U.  S.  A. 

The  recent  action  of  Congress  appro- 
priating nearly  $2,000,000  for  military  ex- 
ercises this  summer  will  cause  the  greatest 
movement  of  troops  this  country  has  seen 
for  a  long  time.  Nearly  all  the  regular 
army  in  the  United  States  and  the  or- 
ganized militia  will  be  assembled  in  seven 
great  camps  between  July  15  and  Sep- 
tember 30.  These  contemplated  field  ma- 
noeuvres will  afford  an  opportunity  for 
observation  and  experience  for  manufac- 
turers of  touring  cars  and  motor  trucks. 
The  conditions  will  be  as  much  like  actual 
warfare  as  possible.  Large  bodies  of 
troops  will  be  assembled  at  rendezvous 
points.    The  regulars  will  proceed  to  their 


stations  by  marches,  where  the  distances 
are  considered  practicable  by  the  military 
authorities.  In  a  general  way,  it  may  be 
said  that  all  infantry  will  be  required  to 
make  marches  of  400  miles,  and  all  cavalry 
500  miles,  marching  either  one  or  both 
ways,  to  make  up  these  distances. 

The  most  important  rendezvous  in  the 
East  will  be  at  Mt  Gretna,  Pa.  Located 
in  the  central  part  of  the  State,  it  offers 
many  troops  the  opportunity  to  reach  it 
by  marching.  Three  regiments  of  infantry, 
one  regiment  of  cavalry,  three  battalions 
of  artillery,  detachments  from  the  Signal 
and  Hospital  Corps,  and  two  companies 
of  engineers  will  be  assembled  at  this 
point 

The  organi?ed  militia  from  the  follow- 
ing States  have  been  invited  to  join: 
Maine,  New  Hampshire,  Vermont,  Mas- 
sachusetts, Connecticut,  Rhode  Island,  New 
York,  Delaware,  Maryland  and  District 
of  Columbia.  All  the  regular  troops  from 
Plattsburg  barracks,  N.  Y. ;  from  Madison 
barracks,  N.  Y. ;  Fort  Ontario,  N.  Y. ;  Fort 
Porter,  N.  Y.;  Fort  Ethan  Allen,  Vt; 
Fort  Myer,  Va.,   will  march  to  this   ren- 


dezvous, affording  ample  opportunity  for 
anyone  in  the  East  to  observe  or  partici- 
pate in  these  marches. 

Nearly  all  the  money  appropriated  by 
Congress  will  be  used  for  transportatioiL 
The  Quartermaster's  Department  will  \x 
required  to  hire  much  of  the  field  trans- 
portation used  by  the  regular  troops.  Army 
officials,  as  a  rule,  are  very  anxious  to  see 
the  motor  truck  compete  with  the  mule 
transportation,  and  the  ambitious  manu- 
facturer will  be  encouraged  to  do  so.  The 
Quartermaster  General  authorizes  me  to 
say,  for  his  department,  that  he  would  be 
glad  to  hear  from  any  owner  of  an  auto 
truck  with  a  view  to  securing  his  serv- 
ices on  these  marches. 

While  he  does  not  say  so,  I  feel  quite 
safe  in  stating  that  he  will  hire  and  pay 
for  motor  trucks  on  precisely  the  same 
terms  as  for  mule  transportation.  I  am 
advised  that  the  transportation  hired  h- 
the  military  authorities,  on  these  prac- 
tice marches,  is  so  expensive  that  it  is 
cheaper  for  the  department  to  buy  the 
mules  than  to  hire  thepi.  Here  is  an  op- 
portunity   for    the    inventor     who   cannot 
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afford   to    furnish    a    truck    without   com- 
pensation. 

I  In  the  Middle  West  the  rendezvous  will 
i  be  at  Fort  Benjamin  Harrison,  near  In- 
dianapolis, Ind.  Troops  from  Fort  Snell- 
ing.  Fort  Thomas,  Fort  Wayne,  Fort 
Brady,  Fort  Sheridan  and  Fort  Porter 
will  be  assembled  here.  Cavalry  from 
Jefferson  barracks,  the  Signal  Corps  from 
Fort  Omaha,  and  the  organized  militia  from 
the  following  States  have  been  invited: 
Wisconsin,  Michigan,  Illinois,  Ohio,  Indi- 
ana and  Kentucky. 

The  regulars  from  Forts  Leavenworth. 
Crook,  Logan  H.  Roots,  Reno  and 
Des  Moines;  artillery  from  Fort  Snel- 
ling.  organized  militia  from  Arkan- 
sas, Oklahoma,  Missouri,  Kansas,  Nebras- 
ka, Iowa,  Minnesota  and  South  Dakota 
will  be  assembled  at  Fort  Riley,  Kansas. 

At  Fort  D.  A.  Russell,  Wyoming,  will 
be  another  large  encampment,  including 
all  the  regular  troops  in  that  vicinity, 
and  the  National  Guard  and  militia  of 
North  Dakota,  Wyoming,  Colorado  and 
Utah. 

At  Austin,  Tex.,  another  encampment, 
including  the  regulars  and  organized  mi- 
litia from  Louisiana,  Texai^,  New  Mexi- 
co and  Arizona. 

At  American  Lake  an  encampment  will 
include  all  the  regulars  on  the  Western 
coast  and  the  organized  militia  from  Mon- 
tana, Idaho,  Washington,  Oregon  and  Ne- 
vada. 

Chickamauga  Park,  Georgia,  will  be  the 
site  of  another  encampment,  which  will 
include  regulars  from  Fort  McPherson, 
Ga.;  Fort  Oglethorpe,  Ga.;  Fort  Myer, 
Va.;  Washington  barracks,  D%  C,  and 
Fort  Wood,  with  the  organized  militia 
from  Virginia,  North  Carolina,  Georgia, 
Florida,  Alabama,  Mississippi  and  Ten- 
nessee. 

The  movement  of  the  regulars  will  be- 
gin July  15,  when  practically  the  entire 
regular  force  of  the  United  States  army 
at  Washington,  D.  C,  will  be  on  the  march 
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towards  these  seven  rendezvous  points. 
These  marches  will  be  conducted  under 
tlie  severe  conditions  of  actual  service  in 
time  of  war,  and  a  careful  observer  will 
have  no  trouble  in  acquiring  what  knowl- 
edge he  may  need  of  the  transportation 
requirements  of  the  military  service  by 
following  one  of  these  columns.  This  op- 
portunity for  observation,  competition  or 
trial  may  prove  valuable  to  automobile 
manufacturers.  Even  if  they  have  no  trucks 
ready,  they  can  go  or  send  careful  ob- 
servers. I  do  not  wish  to  discourage  the 
manufacturers,  and  if  I  did  not  firmly 
believe  that  the  time  will  come  when 
the  motor  truck  will  supplant  the  govern- 
ment mule,  I  would  not  be  writing  this 
article,  but  I  am  of  the  opinion  that  manu- 
facturers do  not  generally  appreciate  the 
problems  to  be  dealt  with  in  the  military 
service.  To  give  an  idea  of  the  immense 
amount  of  transportation  to  be  dealt  with 
in  these  marches,  it  will  be  safe  to  compute 
one  wagon  to  each  thirty  men ;  this  includes 
all  kinds — draft,  escort,  ambulances,  etc. 
I  shall  be  glad  to  give  the  itinerary  of  any 
of  these  marches  as  soon  as  orders  are 
promulgated. 


The    General    Vehicle    Company's 
Twenty-four  Passenger  Gaso- 
line  Brake. 

The  General  Vehicle  Company,  of  Long 
Island  City,  N.  Y.,  successors  of  the  Vehi- 
cle Equipment  Company,  have  entered  the 
manufacture  of  business  motor  vehicles 
of  the  gasoline  type,  and  their  first 
product  is  a  twenty-four  passenger  brake 
which  is  intended  to  operate  between  New 
York  and  Coney  Island,  being  designed 
to  accomplish  a  mileage  of  over  100  a 
day,  which  would  be  impossible  to  obtain 
from  an  electric  vehicle. 

The  motor  of  the  brake  is  a  four  cyl- 
inder water  cooled  one  of  35  horse  power, 
having  all  of  the  valves  mechanically  oper- 
ated from  a  single  cam  shaft     An  auto- 
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matic  float  feed  carburetor  is  used.  Ig- 
nition is  by  jump  spark,  current  being 
supplied  by  a  storage  battery.  The  car 
is  fitted  with  a  honeycomb  type  radiator, 
and  the  water  is  circulated  positively  by 
means  of  pumps  direct  connected  to  the 
crank  shaft.  The  air  is  exhausted  through 
the  radiator  by  a  belt  driven  fan.  Lubri- 
cation is  by  a  force  feed  oiler  with  a  sepa- 
rate feed  for  each  bearing. 

A  conical  leather  faced  clutch  is  used; 
it  is  controlled  by  a  pedal  and  interlocked 
with  the  emergency  brake.  The  change 
speed  gear  is  of  the  sliding  pinion  type, 
affording  three  speeds  forward  and  one  re- 
verse. The  gears  are  made  of  chrome- 
nickel  steel,  and  are  hardened. 

The  frame  is  made  of  structural  steel, 
and  is  thoroughly  braced  and  trussed;  it 
is  supported  on  semi-elliptic  springs  in 
front  and  a  platform  spring  in  the  rear. 
Artillery  wheels  with  solid  rubber  tires 
are  fitted,  4x36  inches  in  front  and  5x36 
in  the  rear,  the  bearings  being  plain.  The 
driving  chains  are  i^  inch  pitch  roller 
chains.  A  double  emergency  brake  on  each 
end  of  the  countershiift  is  operated  by  a 
hand  lever,  and  external  expanding  hub 
brakes  are  operated  by  a  pedal.  The  wheel 
base  is  140  inches  and  the  tread  65.  The 
gasoline  tank  of  galvanized  steel  holds 
twenty  gallons.  The  car  has  six  cross 
seats,  upholstered  in  leather,  which  ac- 
commodate four  persons  each  comfortably. 


New    Yoric    Transportation    Com- 
pany's Portable  Charging  Plant. 

The  New  York  Transportation  Company, 
who  operate  electric  vehicles  for  hire  in 
New  York  city,  have  recently  placed  in 
service  a  portable  charging  plant,  which  en- 
ables their  cars  to  be  driven  for  a  visit  in 
the  country  at  a  distance  from  the  com- 
pany's station  up  to  the  mileage  of  the 
car  on  a  single  charge;  there  to  be  re-, 
charged  by  the  portable  charging  plant  and 
then  to  be  driven  back  to  the  city.     The 
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charging  plant  has  been  found 
particularly  useful  in  connec- 
tion with  society  events  in  the 
suburbs  attended  by  residents 
of  the  city,  and  it  did  good 
service,  for  instance,  at  a  re- 
cent wedding  about  20  miles 
out  from  the  city. 

The  charging  plant  consists 
of  a  six  cylinder  Speedway  en- 
gine direct  connected  to  a  50 
kilowatt  generator  adapted  to 
deliver   current   at   either    no 
or    220    volts    pressure.      The 
maximum  regular  current  ca- 
pacity   is     175    amperes,    and 
twelve  vdricles  can  be  charged    j|[> 
at  the  same  time.    The  switch-      ♦ 
board   is   equipped   with   three 
Weston   ammeters,   two   Wes-       *^   t 
ton     voltmeters,     a    220    volt        I  E 
rheostat  and  two  double  throw     i  |  K^ 
250  ampere   switches   used   to     ^  '  •♦   ■■ 
throw      the      charging     plugs 
cither    in    series    or    parallel. 
There  are  switches  on  the  gen- 
erator for  throwing  the  fields 
either  in  parallel  or  in  series. 
The   six   induction   coils    used 
for    sparking    the    engine    are 
suspended    from    the    roof    of 
the  car,  and  the  gasoline  tank, 
water  .  tank   and    radiator   are 
placed  on  the  roof  of  the  car. 
The    radiators     are     provided 
with  an  electric  fan.    The  rear 
wheels  are  fitted  with  Hartford 
Turner  twin  solid  tires.    Alto- 
gether it  is  worthy  of  careful  examination 
by  practical  men. 
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German  Transportation  Tests. 

In  the  second  addition  to  the  proposed 
German  Imperial  Budget,  now  before  the 
Reichstag,  there  is  an  item  of  550,000 
marks  for  acquisitions,  installations  and 
tests  in  the  field  of  transportation.  It  is 
understood  that  the  greater  part  of  this 
appropriation  is  to  be  spent  in  trials  with 


Interior  of   Charging   Plant. 

military  automobiles,  the  experiences  in 
the  Russian-Japanese  war  making  it  im- 
perative to  devote  greater  attention  to 
recent  developments  in  means  of  trans- 
portation. 


A  French  contemporary  claims  that  ve- 
hicle springs  were  first  invented  in  the 
early  part  of  the  seventeenth  century  by 
Madame  Saural,  the  wife  of  a  druggist  in 
the  Faubourg  St.  Antoine,   Paris. 


Vol;   17,  No.  25. 

Motor  Bus  Drivers  on  Strike. 

The  drivers  of  the  Vanguard  motor  om- 
nibuses in  London  are  at  present  on  strike. 
Among  their  demands  are  the  following: 
Payment  at  the  rate  of  7s.  and  6s.  per  day 
for  drivers  and  conductors  (an  approxi- 
mate increase  of  4d.  per  day  over  present 
rates).  Payment  during  probationary 
period  while  learning  to  drive.  Full  day's 
pay  to  be  given  while  their  cars  are  in  gar- 
age under  repair.  Abolition  of  back  pay. 
i.  e.,  suspended  pay  while  causes  of  break- 
down are  inquired  into  by  departments. 
Weekly  wages.  Abolition  of  "trip"  system 
i.  e.,  payment  for  each  journey.  No  sus- 
pensions Or  dismissals  for  low  earnings 
Maximum  working  day  of  nine  hours. 
with  time  for  one  square  meal.  To  work 
on  alternate  Sundays  only,  when  thirteen 
and  one-half  hours'  duty  will  be  done  at  a 
payment  to  drivers  of  los.  6d. 


A   Motor   Express   Wagon    in    Yu- 
catan. 

N.  Escalante  Peon,  general  manager  of 
the  United  Railroads  of  Yucatan,  writes: 
"The  motor  express  wagon  is  in  daily  use 
for  our  express  service  in  connection  with 
the  railroad,  and  is  giving  excellent  satis- 
faction. The  wagon  does  the  work  of  three 
carts,  and  it  costs  about  as  much  to  run  as 
the  three  carts.  So  far  we  have  had  no 
breakdowns,  the  wagon  doing  service  every 
working  day.  As  an  advertisement  of  the 
express  service  we  have  every  reason  to  be 
satisfied  with  the  motor  wagon." 


''Jim  Crow**  Motor  Bus  Line  Aban- 
doned. 

The  Union  Transportation  Company,  who 
have  been  operating  a  line  of  fifteen  electric 
passenger  automobiles  at  Nashville,  TeniL, 
have  decided  to  abandon  the  project  of 
establishing  transportation  service  in  oppo- 
sition to  the  street  cars,  and  the  vehicles 
have  been  taken  off  the  streets.  The  pro- 
ject was  started  when  the  "Jim  Crow"  law 
passed  by  the  last  Legislature  became 
effective,  and  for  a  time  the  colored  people 
patronized  the  Union  Transportation  Com- 
pany cars  exclusively.  Recently  the  cky 
law  department  gave  an  opinion  that  each 
car  was  subject  to  a  privilege  tax  of  $48 
per  annum,  the  same  as  omnibuses,  and  it 
is  probably  due  to  this  that  the  colored 
capitalists  decided  to  abandon  their  project. 
Besides,  the  cars  have  cost  a  small  fortune 
for  repairs.  They  were  the  same  cars  oper- 
ated at  the  St.  Louis  Exposition  in  1904. 


Portable  Charging  Plant  in  Action. 


Atlantic  City  Siightseeing^  Cars. 

The  three  twenty  passenger  gasoline 
sightseeing  cars  of  the  New  Jersey  Touring 
Car  Company,  of  Atlantic  City,  arc  illus- 
trated herewith.  They  were  placed  in  oper- 
ation last  month,  having  been  built  specially 
for  this  service.  The  route  covered  by 
them  is  about  30  miles  in  length,  including 
the    principal    points    of    interest    in    and 
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about  Atlantic  City — the  public  buildings, 
hotels  and  cottages,  Board  Walk,  United 
States  lighthouse.  Inlet,  yacht  clubs.  United 
States  life  saving  station.  Speedway,  Pleas- 
antville,  Atlantic  City  Country  Qub  and 
the  golf  links  where  the  international 
tournaments  are  held  annually.  Their 
average  daily  mileage  runs  up  to  about  100 
miles. 

These  cars  are  said  to  have  paid  from  the 
start  A  single  fare  is  $1.50,  or  $1  to  Absecon 
and  Pleasantville.  Moonlight  trips  are  made 
at  the  rate  of  50  cents  per  person,  and  are 
becoming  quite  popular  with  the  hotel 
guests.  There  is  already  talk  of  buying 
more  cars,  the  patronage  thus  far  seeming 
to  warrant  such  action. 

The  company  is  incorporated  under  Dela- 
ware laws,  with  a  fully  paid  up  capital 
stock  of  $60,000.  The  officers  are  as  fol- 
lows :  President,  D.  W.  Hughes ;  vice  presi- 
dent and  secretary,  W.  P.  Bushnell;  treas- 
urer, L.  T.  Layton;  general  manager,  R.  H. 
Millward. 


Commercial  Vehicle  Notes. 

The  Chicago  West  Park  commissioners 
have  purchased  an  automobile  for  park 
service. 

The  New  York  Transportation  Company 
last  week  ordered  fifty  Columbia  electric 
broughams,  to  be  delivered  next  fall. 

The  Iowa  Automobile  Company,  Des 
Moines,  la,  are  about  to  place  in  service  a 
thirty-five  passenger  sightseeing  gasoline 
automobile. 

The  Automobile  Transit  Company  is 
about  to  be  incorporated  at  Milwaukee, 
Wis.,  with  $10,000  capital  stock,  to  operate 
motor  buses  and  a  freight  delivery  system 
in  Milwaukee  and  its  suburbs. 

The  Country  Qub  of  Sewickley,  near 
Pittsburg,  Pa.,  has  put  into  commission  a 
large  motor  bus  for  the  convenience  of 
club  members  and  their  friends  in  going  to 
and  from  the  railroad  station  and  the  club- 
house. 

An  automobile  freight  and  passenger  line 
is  planned  from  San  Diego,  Cal.,  to  Im- 
perial by  way  of  Warner's  Pass,  a  distance 
of  120  miles.  The  railroad  fare  is  $16.50 
for  a  round  trip.  The  automobile  fare,  it  is 
said,  will  not  be  more  than  half  that 
amount 

The  New  Jersey  Auto  Tourist  Company 
are  operating  a  twenty  passenger  sightsee- 
ing motor  car  at  Newark,  N.  J.  The  pat- 
ronage has  been  so  good  they  are  planning 
to  put  on  three  more  cars.  A  trip  is  made 
to  Eagle  Rock  in  the  afternoon  and  to 
Olympic  Park  in  the  evening. 

The  two  principal  motor  bus  lines  be- 
tween Tonopah  and  Manhattan,  Nevada, 
have  consolidated  under  the  name  of  the 
Consolidated  Automobile  Company.  They 
will  build  a  new  road  that  will  reduce  the 
running  time  one-half.  A  dozen  high  speed 
cars  will  carry  passengers  and  light  freight. 

The  first  motor  bus  to  be  placed  in  opera- 
tion between  Port  Jervis,  N.  Y.,  and  Mil- 
ford,  Pa.,  a  week  ago  is  making  three  round 
trips  daily,  meeting  the  Erie  trains  at  Port 
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Jervis.  The  8  mile  run  is  made  in  from 
twenty  to  thirty  minutes.  The  Erie  Rail- 
road will  soon  issi^  through  coupon  tickets 
from  New  York  to  Milford. 

A  recent  murder  committed  in  a  town 
near  Pittsburg,  and  the  failure  of  the 
county  police  commissioners,  on  account  of 
poor  train  service,  to  apprehend  the  mur- 
derer, has  resulted  in  an  agitation  to  secure 
an  automobile  for  the  use  of  the  police,  who 
could  then  quickly  reach  the  smaller  towns 
around  Pittsburg  without  having  to  depend 
on  the  railroad  or  the  much  slower  horse 
conveyance. 

It  is  reported  that  the  New  Jersey  Auto 
Transit  Company  have  obtained  a  li- 
cense to  run  a  line  of  motor  buses  in 
East  Orange,  N.  J.  The  route  will  be  over 
Washington  street,  to  East  Park  street,  to 
Midland  avenue,  to  Springdale  avenue,  and 
returning  by  way  of  Glenwood  avenue  and 
Washington  street.  A  fifteen  minute  sched- 
ule is  planned,  and  buses  will  meet  all 
trains  at  the  Lackawanna  station  at  Brick 
Church. 

"Long  Arm"  System  Company. 

The  Garford  Company,  of  Elyria,  Ohio, 
has  discontinued  the  manufacture  of  tour- 
ing car  parts  and  will  in  the  future  confine 
itself  to  the  production  of  touring  car 
chassis  and  truck  and  power  wagon  parts. 
As  a  consequence  it  is  reported  that  the 
''Long  Arm"  System  Company,  of  Cleve- 
land, Ohio,  has  made  arrangements  with 
the  Garford  Company  for  the  use  of  their 
designs  for  touring  car  parts,  which  will  be 
marketed  under  the  direction  of  Hayden 
Eames.  The  ''Long  Arm"  System  Company 
for  some  time  have  manufactured  touring 
car  parts  to  special  design,  prior  to  which 
they  were  engaged  in  the  production  of  the 
mechanism  for  the  automatic  operation  of 
water-tight  bulkhead  doors  for  ships,  usu- 
ally under  Government  inspection. 


Midgley    Manufacturing   Company 
Involved  in  Litigation. 

The  Midgley  Manufacturing  Company, 
of  Columbus,  Ohio,  manufacturers  of  steel 
wheels  and  rims,  and  the  Rubber  Goods 
Company,  of  New  York,  are  tied  up  in  a 
lawsuit  as  the  result  of  an  attempt  of  the 
Rubber  Goods  Company  to  absorb  the 
Midgley  Company.  A  representative  of  the 
Rubber  Goods  Company  appeared  in  Colum- 
bus several  weeks  ago  and  quietly  com- 
menced to  pick  up  stock,  and  one  morning 
a  number  of  the  stockholders  woke  up  to 
find  they  were  a  minority.  Par  was  offered 
the  minority  stockholders  for  their  hold- 
ings, and  a  great  many  accepted,  but  others 
refused. 

The  announcement  that  Thomas  Midgley, 
president  of  the  Hartford  Rubber  Works 
Company,  was  to  be  installed  as  manager 
was  met  with  an  injunction  suit,  filed  by 
John  Spear,  manager  for  the  original  com- 
pany, and  J.  O.  Johnson,  one  of  the  minor- 
ity stockholders.  The  court  was  asked  to 
restrain  the  Rubber  Goods  Company  from 
taking  possession  of  the  plant  or  from  in- 
stalling Mr.  Midgley  as  manager,  alleging 
that  such  action  was  not  for  the  best  inter- 
est of  the  company.  The  appointment  of  a 
receiver  was  also  asked. 

The  court  appointed  Ralph  Westphal  re- 
ceiver, but  on  representations  of  the' de- 
fendants suspended  action  by  the  receiver. 
The  litigation  now  rests  in  that  condition. 


The  new  tariff  on  gasoline  in  Spain  is 
having  a  bad  effect  upon  the  industry  in 
that  country,  owing  to  the  high  price  of  the 
article.  A  deputation  of  the  Royal  Auto- 
mobile Club,  of  Madrid,  has  recently 
waited  upon  the  Premier  for  the  purpose  of 
inducing  the  Government  to  modify  the 
duties. 
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Wiring  for  Double  Ignition 
System. 

Editor  Horseless  Age: 

Being  a  reader  of  your  paper  I  would 
like  to  ask  a  question  through  your  col- 
umns. I  do  not  understand  the  wiring  of 
a  four  cylinder  four  cycle  motor  which  uses 
a  single  non-vibrator  coil  with  a  magneto 
and  distributor  on  one  side  of  the  switch, 
and  a  single  vibrating  coil  and  commutator 
and  storage  battery  on  the  other  side. 
Will  be  very  thankful  if  you  will  show  it 
in  your  paper.  R. 

[The  method  of  wiring  is  comparatively 
simple.  The  magneto  is  combined  with  a 
primary  make  and  break  and  one  end  of 
the  armature  winding  is  grounded  to  the 
core,  while  the  other  comes  out  to  a  bind- 
ing post  on  the  outside  of  the  magneto, 
from  which  connection  is  made  to  one  of 
the  primary  binding  posts  of  the  non- 
vibrator  coil.  To  complete  the  primary 
circuit,  the  other  primary  binding  post  of 
the  non-vibrator  coil  must  be  grounded. 

Similarly  one  terminal  of  the  storage 
battery  is  connected  to  the  timer  or  inter- 
rupter, and  through  it  grounded.  The 
other   terminal   of   the   storage   battery   is 


Diagram  of  Connections. 


connected  to  one  primary  binding  post  of 
the  vibrator  coil,  and  to  complete  this 
primary  circuit,  the  other  primary  binding 
post  of  the  vibrator  coil  must  be 
grounded.  If,  now,  we  connect  the  primary 
binding  posts  of  the  coils  that  are  to  be 
grounded  to  an  ordinary  two  way  switch, 
the  lever  of  which  is  grounded,  we  can 
make  one  primary  circuit  operative  and  the 
other  inoperative  by  a  single  motion. 

One  secondary  of  each  coil  must  be 
grounded,  and  the  other  secondary  of  each 
coil  must  be  connected  to  the  high  tension 
distributor  on  the  magneto.  From  the  high 
tension  distributor  four  leads  connect  to 
the  spark  plug.  There  might  be  an  ad- 
vantage in  connecting  the  grounded  pri- 
mary and  secondary  terminals  of  each  coil 
together,  as  shown,  instead  of  grounding 
them  separately. — Ed.] 


Cause  of  Failure  to  Start  on  tlie 
Sparlc. 

Editor  Horseless  Age: 

Your  correspondent,  Louis  A.  Riehman, 
asks:  "Can  an  explosive  charge  of  gas  and 
air  be  slowly  burned?"  and  makes  refer- 
ence to  the  phenomenon  that  there  is  diffi- 
culty in  restarting  a  motor  which  has  been 
very  hot  from  the  switch  after  the  engine 
has  been  standing  for  some  time.  The 
probable  explanation  is  that  in  addition  to 
the  leakage  of  compressed  charge  from  the 
distorted  cylinder  an  actual  dilution  of  the 
charge  takes  place,  due  to  the  fact  that  as 
the  cylinder  cools  a  vacuum  forms  therein 
and  draws  in  air  past  the  valves  or  products 
of  combustion  which  may  be  present  in  the 
crank  case.  This  dilution  seems  to  be  the 
only  explanation  of  complete  refusal  to  ig- 
nite a  charge  which  was  originally  highly 
combustible  and  has  merely  stood  for  a 
short  time.  Hugo  C.  Gibson. 


Qrapliite  Lubrication. 

Editor  Horseless  Age: 

We  were  very  much  interested  in  reading 
"The  Theory  and  Practice  of  Lubrication" 
in  The  Horseless  Age  of  June  13.  We 
note  that  the  article  is  an  abstract  of  a 
paper  read  before  the  Auto-Cycle  Qub  of 
Great  Britain  by  J.  W,  G.  Brooker. 

In  the  July  issue  of  Graphite,  now  on  the 
press,  you  will  notice  when  you  receive 
copy  an  article  entitled  "Are  We  Behind- 
hand, and  Do  Our  English  Cousins  More 
Fully  Appreciate  the  Importance  of  Better 
Lubrication?"  Our  article  is  also  taken 
from  the  same  paper  whence  comes  your 
article,  and  we  cannot  refrain  from  calling 
your  attention  to  the  remarks  of  G.  de  La 
Prelle  de  Nieppe,  chief  engineer  of  the  Lon- 
don Road  Car  Company,  who  stated  that 
he  used  graphite  for  chain  lubrication  and 
found  that  the  life  of  the  chain  was  four 
times  as  lonj:  as  formerly.  He  boiled  the 
chain  for  two  minutes  in  Dixon's  motor 
chain  compound  and  let  it  dry,  and  then 
boiled  it  again  a  second  and  third  time. 
He  never  put  any  on  the  outside  of  the 
chain,  but  let  it  get  into  the  links.  The 
chain  would  run  absolutely  smoothly,  and 
he  could  tell  one  of  his  omnibuses  from 
others  by  the  noise  of  the  chains  alone. 

What  we  desire  at  the  present  time  is  to 
call  your  attention  to  that  part  of  your 
article  wherein  graphite  is  mentioned  for 
lubricating  the  rawhide  and  fibre  wheels  so 
extensively  employed  for  the  transmission 
of  light  power.  It  is  stated  that  on  no  ac- 
count should  oil  or  grease  be  applied,  sim- 
ply dry  graphite.  Now,  that  was  always  the 
belief  of  the  Dixon  Company,  and  only  dry 
graphite  was  recommended,  but  later  on  we 
found  that  some  of  the  trolley  cars  were 
using  Dixon's  graphite  grease  on  their  raw- 
hide pinions,  and  with  complete  success  and 
with  no  softening  of  the  rawhide.  Further- 
more, graphite  grease  was  used  on  raw- 
hide pinions  on  Albany  and  Utica  cars, 
where  the  conditions  are  very  severe  be- 
cause of  the  hills  over  which  they  are  ob- 
liged to  go.    We  have  seen  a  thick  mixture 


of  heavy  cylinder  oil  and  graphite  used  on 
fibre  gears  which  are  employed  for  driving 
magneto,  and  with  entire  satisfaction. 

Users  of  graphite  should  at  all  times 
bear  in  mind  that  graphite  is  a  solid  sub- 
stance and  when  used  in  engine  cylinders 
only  very  small  quantities  should  be  used. 
Very  small  quantities  will,  without  doubt, 
very  largely  improve  compression  and 
lubrication. 

An  ideal  way  of  using  graphite  when  it 
is  possible  to  do  so  is  to  thoroughly  rub  it 
into  the  metal  of  the  piston  and  the  cylin- 
der. At  other  times  good  results  are  ob- 
tained by  adding  graphite  to  the  oil  in  the 
crank  chamber  in  the  proportion  of  about 
a  teaspoonful  to  the  pint  or  even  the  quart 
of  oil. 

Joseph  Dixon  CRuasLE  Company. 


Explosion  Engine  Query. 

Editor  Horseless  Age: 

I  beg  leave  to  ask  you  for  more  informa- 
tion regarding  my  motor  (will  not  mention 
the  maker  of  the  engine  this  time,  at  least), 
the  makers  of  which  so  far  have  not  helped 
me  out.  The  engine  runs  nicely,  and  I  have 
no  fault  to  find  with  anything,  except  that  it 
persistently  fires  after  the  switch  is  turned 
off,  say  from  three  to  six  or  more  times.  I 
have  taken  the  pistons  out  and  found  them 
clean;  cylinders  also.  This  I  did  on  the 
theory  that  there  was  some  hard  cart>on 
mass  that  was  responsible  for  the  trouble. 
This  firing  is  sure  to  occur  as  soon  as  the 
car  runs  a  half  mile  or  so.  I  will  esteem 
it  a  favor  if  you  or  some  of  your  readers 
will  offer  a  solution  of  this  defect  I  might 
add  that  I  have  a  "gear"  pump  that  throws  a 
good  stream  when  the  vent  cock  is  opened 
in  the  radiator,  which  seems  to  show  that 
the  circulation  of  water  is  good.  Any  help 
you  can  give  me  will  be  appreciated. 

Dr.  J.  U.  Blose. 

[If  the  water  boils  insufficient  radiation 
is  shown,  even  though  the  pump  is  working 
well.  However,  if  the  water  does  not  over- 
heat we  would  suggest  that  you  look  well 
to  the  lubrication,  as  lack  of  oil  will  very 
soon  cause  preignition,  but  would  be  ac- 
companied by  a  marked  decrease  in  power. 
Small  metal  projections  or  splinters  in  the 
valve  chamber  or  passages  are  sometimes 
found,  which  would  be  sufficient  to  cause 
preignition.  An  overrich,  slow  burning  mix- 
ture might  also  be  partly  responsible.  It 
none  of  these  causes  are  found  the  trouble 
is  probably  due  to  faulty  design,  such  as 
the  existence  of  a  thin  wall,  with  fire  on 
both  sides  of  it,  or  to  an  incorrectly  pro- 
portioned compression  space. — Ed.] 

The  first  motor  omnibuses  were  placed 
in  regular  service  in  Paris  on  Monday,  June 
II.  The  line  from  St.  Germaine  des  Prcs 
to  Montmartre  is  now  operated  exclusively 
by  motor  buses,  which  make  the  distance  in 
twenty-five  minutes,  as  compared  with  for- 
ty-seven taken  by  the  horse  drawn  buses. 
Eleven  motor  buses  do  the  work  formerly 
done  by  eighteen  horse  drawn  buses. 
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How  to  Turn  Comers  with  a  Car. 

Some  time  ago  a  noted  English  auto- 
mobile tradesman,  S.  F.  Edge,  published 
some  directions  on  turning  corners  with 
a  car,  both  in  touring  and  in  racing.  The 
same  rules  are  not  followed  under  these 
two  conditions,  as  in  touring,  when  there 
is  no  need  for  making  fast  time,  consid- 
erations of  safety  are  paramount  and  re- 
gard must  be  had  for  possible  traffic 
coming  around  the  curve  in  the  opposite 
direction,  while  in  racing  all  traffic  is  in 
the  same  direction  and  certain  precau- 
tionary measures  observed  in  touring 
may  therefore  be  neglected.  The  direc- 
tions given  by  Mr.  Edge  are  not  directly 
applicable  in  this  country,  as  the  rule  of 
the  road  is  the  opposite  here  as  in  Eng- 
land. Adapted  to  American  conditions 
the  directions  are  as  follows: 

Let  us  first  take  the  case  of  a  square 
corner.  The  scorcher  cuts  right  across 
the  inner  point  of  this  comer,  as  shown  in 
Fig.  I,  in  such  a  way  that  his  wheels,  in- 
stead of  describing  almost  a  right  angle, 
leave  a  perfect  semi-circular  track.  If 
somebody  should  happen  to  be  coming 
round  the  comer  at  the  same  moment  a 
very  nasty  accident  would  occur.  The 
careful  driver  therefore  hugs  the  right 
hand  side  of  the  road,  as  in  Fig.  2,  leav- 
ing plenty  of  room  for  a  car  coming  in 
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Taking  an  S  Turn. 
Wrong.  Right. 

the  opposite  direction  to  take  the  corner 
on  its  own  side. 

One  very  common  type  of  curve,  which 
is  frequently  occurring  on  roads  all  over 
the  country  (in  England),  is  one  which 
is  roughly  in  the  shape  of  an  S.  Those 
who  are  in  the  habit  of  scorching  will 
take  it  as  shown  in  Fig.  3,  negotiating 
the  curve  in  almost  a  straight  line,  to  do 
which  they  have  to  shave  past  the  three 


bends,  which  are  the  chief  danger  points. 
The  careful  driver,  instead  of  cutting 
straight  across  the  road  from  one  bend 
to  the  other,  will  stick  to  his  own  side 
(Fig.  4).     These  S   curves  are  the  most 
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Turning  a  Right  Angle  Corner. 
Wrong.  Right. 

dangerous  that  can  be  met  at  high  speed. 
The  driver  sees  at  a  glance  that  by  cut- 
ting across  from  point  to  point  he  can 
keep  up  very  nearly  his  maximum  speed. 
However,  the  slightest  miscalculation 
may  cause  the  machine,  instead  of  just 
missing  the  corner,  to  strike  it,  and  the 
result  depends  somewhat  upon  the  speed. 
Fortunately,  most  of  the  turns  in  the 
United  States  are  right  angled  turns,  and 
hedges  and  other  obstructions  of  a  clear 
view  ahead  are  not  as  plentiful  as  abroad. 
The  simple  rule  to  follow  is,  always  stick 
to  your  own  side  of  the  road. 


Calcium  Chloride  Road  Sprinkling 
Solution. 

Brunner,  Mond  &  Co.,  Ltd.,  an  impor- 
tant firm  of  manufacturing  chemists  at 
Northwich,  England,  give  the  following 
advice  on  the  use  of  calcium  chloride  so- 
lution for  dust  laying  purposes,  in  our 
English  contemporary  the  Autocar: 

The  calcium  chloride  solution  possesses 
the  characteristic  of  absorbing  the  moisture 
from  the  atmosphere,  consequently  the 
evaporation  which  takes  place  in  connec- 
tion with  water,  and  which  so  largely 
nullifies  the  effect  thereof,  is  obviated, 
with  the  result  that  during  the  night  the 
road  surfaces  regain  a  considerable  pro- 
portion of  the  moisture  lost  during  the 
day,  and  the  damping  down  effect  of  the 
treatment  is  consequently  greatly,  pro- 
longed. The  solution  used  for  watering 
is  made  by  dissolving  i  cwt.  of  calcium 
chloride  in  100  gallons  of  water.  A  road 
treated  for  the  first  time  should  be  watered 
thoroughly  twice  over  with  this  solution, 
with  a  day's  interval  between.  For  this 
treatment  a  length  of  100  yards  x  8  yards  = 
800  square  yards  will  require  about  300 
gallons  of  the  solution  for  each  applica- 
tion. Subsequently  one  thorough  water- 
ing about  four  times  a  year  will  suffice, 
though  this  will  be  determined  by  the 
weather,  the  quality  of  the  road  and  the 
quantity  and  character  of  the  traffic.  Cal- 
cium chloride  is  sold  in  drums  of  about  S 
cwt  each  at  $7.50  per  ton  at  the  works. 
For  the  initial  dual  treatment,  6  cwts.  of 
calcium  chloride,  costing  $2.25,  will  be 
required,  and  for  each  subsequent  treat- 
ment 3  cwt,  costing  $1.12. 


Automobile  Taxes  in  Italy. 

Signor  Mayorana,  who  has  just  been 
appointed  Minister  of  the  Treasury,  pre- 
sented some  ideas  on  automobile  taxafion 
and  devel(^raent  in  a  paper  read  before 
the  recent  Milan  International  Automobile 
Congress.  He  advocates  the  use  of  auto- 
biles  for  postal  purposes,  passenger  and 
goods  traffic  in  districts  where  there  arc 
no  railways,  the  state  undertaking  their 
maintenance;  he  urges  the  improvement 
of  roads  and  the  reform  of  taxation  on 
automobiles.  On  this  last  point  he  con- 
tends that  the  duty  at  the  frontier  should 
bie  exclusivdly  protective,  and  that  the 
tax  on  the  gasoline  used  for  motors 
should,  if  possible,  be  reduced  without 
diminishing  thaft  levied  upon  petroleum 
used  for  other  purposes.  This  subject  has 
been  under  consideration  for  some  time 
at  the  Ministry  of  Finance. 


A  Contest  of  Chronometers. 

The  result  of  the  recent  Milan  Cup  Com- 
petition has  been  well  summed  up  by  the 
remark  that  the  contest  was  as  much  one  of 
chronometers  as  of  cars.  This  was  due,  of « 
course,  to  the  peculiar  conditions  of  the 
race,  whereby  the  cars  could  go  any  speed 
between  the  different  halting  points  so  long 
as  they  did  not  arrive  within  a  certain 
minimum  period,  with  the  result  that  in 
most  cases  the  difficulty  was  merely  to  cal- 
culate precisely  when  the  control  should  be 
entered.  At  this  interesting  game  Lancia 
proved  most  successful,  since  he  hit  the 
mark  to  a  nicety  every  time  and  never  lost 
a  single  second  by  being  too  early  or  too 
late;  while  those  placed  second  and  third, 
Maggioni,  driving  a  Zust  car,  and  Cagno, 
on  an  Itala,  lost  only  seven  seconds  and 
ten  seconds  respectively. 

Official  Report  on  the  Two  Gallon 
Efficiency  Contest. 

The  committee  in  charge  of  the  2-gallon 
efficiency  contest,  which  was  held  by  the 
A.  C.  A.  in  New  York  City  May  5,  issued 
its  report  last  week.  The  report  contains 
a  table  giving  the  rank  in  contest,  actual 
weight,  including  passengers,  contest 
weight,  distance  traveled,  score  and  actual 
pound-miles  for  each  car  that  competed. 
A  full  description  of  each  car  entered,  to- 
gether with  the  observer's  report,  under 
oath,  as  to  the  distance  made  and  the  meth- 
od of  operating  the  car,  is  on  file  at  the 
club-rooms  in  a  bound  volume.  With 
respect  to  the  method  of  handicapping  em- 
ployed, the  committee  say: 

"The  results  show  that  the  addition  of 
800  pounds  for  the  purpose  of  equalizing 
the  scores  made  by  the  cars  of  different 
weights  was  approximately  correct.  The 
handicaps,  however,  of  15,  25  and  30  per 
cent,  respectively  for  cars  having  less  than 
four  cylinders,  which  were  introduced  on 
the  supposition  that  these  types  are  more 
efficient,  were  apparently  too  great" 
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right  to  travel  on  the  public  avenues  of 
travel.  The  holding  of  a  speed  trial  race 
necessarily  deprives  the  traveler  of  the  use 
of  the  road,  and  it  is  unsafe  for  parties 
to  use  the  highway  while  the  race  is  in 
progress. 


When    the    Automobile    Is    a 
Nuisance. 

By  Xenophon  P.  Huddy,  LL.  B. 

A  great  deal  has  been  rightly  said  for 
and  against  the  automobile.  It  has  been 
claimed  that  the  automobile  is  a  dangerous 
machine,  that  it  damages  the  highway,  and 
that  its  operation  under  certain  circum- 
stances constitutes  a  nuisance.  On  the 
other  hand  there  are  those  who  authorita- 
tively say  that  the  automobile  is  not  neces- 
sarily dangerous,  does  not  materially  in- 
jure the  surface  of  the  road,  and  is  not  a 
nuisance.  Who  is  to  determine  which  view 
is  correct,  and  how  is  the  question  to  be 
answered? 

If  the  automobile  is  dangerous  per  se,  if 
it  damages  the  highway,  it  may  be  a 
nuisance.  The  term  nuisance  covers  all  the 
alleged  evils  which  arise  from  motoring  or 
any  other  dangerous  or  detrimental  pur- 
suit No  doubt  the  automobile  under  some 
circumstances  may  be  a  nuisance.  In  fact 
a  recent  important  decision  of  the  Appel- 
late Division  of  the  Supreme  Court  of 
New  York  holds  that  speed  trials  of  auto- 
mobiles on  the  public  highways,  exceeding 
the  speed  rates  prescribed  by  law,  held  im- 
der  authority  of  a  resolution  of  the  board 
of  aldermen,  not  in  form  an  ordinance 
authorizing  speed  trials  but  merely  a  per- 
mission or  privilege  which  the  board  was 
not  authorized  to  give,  constitute  a  nui- 
sance as  a  matter  of  law,  and  render  the 
defendants  who  hold  the  speed  trials  liable 
for  injury  to  a  spectator.  See  Johnson  vs. 
the  City  of  New  York,  109  N.  Y.  App. 
Div.  821.  At  the  time  the  speed  trials  were 
held  in  this  case,  the  law  of  New  York  of 
1904,  Chapter  538,  Section  3,  Sub-division 
6,  providing  that  local  authorities  may  tem- 
porarily set  aside  highways  for  speed  con- 
tests, was  not  in  force. 

The  court  in  the  above  case  said:  "The 
serious  question  is  whether  they  were  lia- 
ble as  for  a  nuisance  per  se.  I  think  they 
were.  The  act  which  they  committed  was 
unlawful  and  inherently  dangerous  to  the 
community,  and  constituted  a  nuisance  in 
law.  A  public  nuisance  may  be  defined  as 
including  anything  which  by  its  use  or  by 
its  permitted  existence  necessarily  threatens 
or  works  annoyance,  harm,  inconvenience 
or  danger  to  a  community  generally,  and 
which  by  reason  of  its  unlawful  character 
may  be  remedied  by  public  prosecution." 

This  case  brings  up  an  interesting  ques- 
tion, and  that  is  whether  speed  trials  on 
the  public  highways  would  constitute  a 
nuisance  if  held  under  authority  of  law. 
It  is  a  general  principle  that  a  nuisance 
may  be  legalized,  but  there  may  be  some 
question  as  to  whether  the  Legislature  has 
the  power  to  authorize  a  blocking  of  the 
highways  and  thus  deprive  the  citizen  of  his 


Preparing  to  Enforce  New  Jersey's 

New  Law. 

Trenton,  N.  J.— Up  to  this  time  1,881 
automobile  drivers  have  been  licensed  by 
the  State  in  anticipation  of  the  new  law 
which  goes  into  effect  July  i,  and  2,412  ma- 
chines have  been  registered. 

Assistant  Secretary  of  State  Smith,  who 
is  also  commissioner  of  motor  vehicles, 
says  that  he  is  trying  to  find  out  what 
authority  he  has  to  enforce  the  law.  He 
is  of  the  opinion  that  the  Department  of 
Motor  Vehicle  Registration  and  Regulation 
can  only  lend  its  moral  support  to  the  con- 
stables and  police  departments  in  the  per- 
formance of  their  work.  . 

The  department  has  the  power  to  revoke 
licenses,  and  from  its  decision  there  is  no 
appeal,  a  fact  which  Commissioner  Smith 
is  inclined  to  think  should  be  corrected  by 
the  Legislature  next  winter. 

Talking  upon  the  subject  of  the  authority 
of  the  new  department,  and  the  work  it  has 
to  perform,  Mr.  Smith  says  that  he  will  do 
all  in  his  power  to  see  to  it  that  automobil- 
ists  obey  the  law,  but  that  there  will  be  no 
persecution  on  the  part  of  the  State  authori- 
ties. One  of  the  provisions  that  will  be  en- 
forced is  that  which  requires  the  driver  of  a 
machine  to  stop  whenever  he  collides  with 
another  vehicle  or  a  person  and  give  his 
name  and  address.  Another  provision  that 
will  be  insisted  upon  is  that  which  requires 
the  driver  of  a  machine  to  stop  when  a 
pedestrian  or  driver  of  a  team  holds  up  his 
hand. 

"I  believe,"  says  Commissioner  Smith, 
"that  the  majority  of  automobilists  are 
careful  in  the  operation  of  their  machines; 
but  there  are  some  who  are  careless  and  in- 
different to  the  comfort  of  others  when  they 
take  the  highways,  and  travel  at  a  speed 
which  endangers  life  and  limb.  Inspectors 
and  the  police  will  be  urged  to  apprehend 
such  as  these,  and  when  caught  they  will  be 
punished  to  the  extent  of  the  law.  A  few 
prosecutions  along  these  lines  will,  I  believe, 
bring  automobiling  in  this  State  down  to  a 
rational  basis.  If  automobilists  want  to,  in 
self  protection,  organize  against  the  care- 
less driver,  they  will  find  us  ready  to  co- 
operate with  theni.  This  department  will, 
from  time  to  time,  issue  circular  letters  to 
automobilists  urging  them  to  obey  the  law, 
and  to  call  upon  the  department  any  time 
that  they  feel  disposed  to  do  so  with  the 
purpose  of  improving  conditions  surround- 
ing the  sport." 

The  following  agencies  have  been  estab-  - 
lished,  to  which  automobilists  may  go  for 
examination,   to   secure   their  licenses   and 
to  register  their  machines: 

Jersey  City— Joseph  Gallagher,  Room  511, 
Fuller  Building. 


Newark — A.  Barent  Le  Massena,  Cen- 
tral Building,  828  Broad  street 

Camden— Joseph  H.  Forsyth,  211  Mar- 
ket street 

Asbury  Park — Charles  R.  Zadiarias, 
Eagle  Block. 

Hackensack — ^John  B.  Brooke. 

Phillipsburg- Joseph  Poulsen,  Electric 
Power  plant 

Plainfield — Frank  L.  C.  Martm  and 
George  M.  Mclntyre. 

Morristown — Willis  H.  Dutton,  24  Wash- 
ington street 

Rahway— S.  S.  Smith. 

Freehold — Augustus  R.  White, 

Seabright — Frank  Riegleman. 

Bridgeton — William  Evans. 

Edgewater— William  H.  Hinners. 

It  is  probable  that  agencies  will  eventually 
be  established  at  Atlantic  City  and  Long 
Branch. 


Will  Amend  New  Haven*8  Oarage 
Ordinance. 

New  Haven,  Cona— The  ordinance 
adc^ted  by  the  board  of  aldermen  some 
weeks  ago  requiring  a  license  to  be  ob- 
tained from  the  fire  marshal  under  strict 
conditions  before  a  motor  car  could  be 
kept  in  any  building  will  be  amended  so  that 
garages  where  only  one  car  is  kept  will  not 
be  affected.  When  the  ordinance  was  first 
passed  the  intention  was  only  to  subject 
public  garages  to  the  strict  conditions,  but 
when  the  automobilists  of  the  city  realized 
what  the  ordinance  meant  as  passed,  they 
petitioned  the  board  for  relief. 


^Must  Return  License  Fees. 

Montreal,  Que. — A  curious  discovery  has 
been  made  by  the  city  authorities  of  Mon- 
treal. It  is  a  fact  that  under  the  law  the 
city  has  no  right  to  levy  a  license  chaise  for 
automobiles,  but  the  officials  did  not  disr 
cover  it  until  the  other  day.  The  last  ses- 
sion of  the  Provincial  Legislature  passed  a 
law  which  abrogated  the  right  to  license 
automobiles,  but  no  publicity  was  given  to 
the  fact,  and  the  motorists  and  even  the  offi- 
cials did  not  know  of  the  existence  of  the 
new  law.  Now  it  appears  that  upward  of  100 
licenses  have  been  issued  to  motorists,  and 
as  a  consequence  of  the  late  discovery  the 
fees  will  have  to  be  returned 

Warren*s   Waterless   Qasoline. 

A  special  process  for  refining  gasoline, 
claimed  to  eliminate  all  water  and  add 
from  it,  has  been  invented  and  is  being 
exploited  by  John  W.  Warren,  of  Elgin, 
111.  A  representative  of  The  Hossklxss 
Age  was  furnished  with  the  results  of  some 
tests  of  the  waterless  gasoline  at  the  office 
of  the  Pease  Oil  Company  in  Buffalo, 
who  have  secured  the  exclusive  rights  for 
the  sale  of  this  gasoline  in  their  territory. 
These  test  results  may  be  of  interest  to 
our  readers,  though  we  cannot,  of  course, 
assume  any  responsibility  for  their  ac- 
curacy. 

Tests  recently  made  in  Buffalo  tend  to 
show   that   the   Warren   process   increases 
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the  Baume  test  of  gasoline  one-half  to 
one  degree,  and  that  gasoline  so  treated 
increases  the  power  of  an  engine  8  per 
cent,  as  compared  with  that  obtained  with 
ordinary  gasoline.  Tests  made  at  Free- 
port,  III,  indicate  that  under  test  condi- 
tions a  car  traveling  150  miles  on  a  tank 
of  ordinary  gasoline  will  travel  180  miles 
with  a  tank  full  of  waterless  gasoline.  The 
car  averaged  17  miles  to  the  gallon  of 
ordinary  gasoline  and  20  miles  to  the  gal- 
lon of  waterless  gasoline. 

A  comparative  test  made  by  the  Rock- 
ford  Engine  Works,  of  Rockford,  111.,  May 
2,  igo6,  gave  the  following  results:  The 
tests  were  made  with  an  8  horse  power 
stationary  engine,  7x10  inch  cylinder,  hit 
and  miss  governor,  electric  ignition.  The 
speed  maintained  throughout  the  tests  was 
a8o  r.  p.  m. 

In  the  first  test  the  engine  was  run 
without  a  load,  to  determine  the  length 
of  time  a  quart  of  gasoline  would  rim  the 
engine.  Previous  to  the  test  the  engine 
was  run  for  thirty  minutes  to  warm  it  up. 
One  quart  of  Standard  Oil  Company's 
gasoline  ran  the  engine  fifty-two  minutes 
and  forty-five  seconds.  One  quart  of  War- 
ren's waterless  gasoline  ran  the  engine 
sixty-six  minutes  and  ten  seconds. 

The  second  test  was  made  with  the  en- 
gine under  a  dead  load,  the  same  quantity 
of  gasoline  being  used  as  in  the  first  test. 
One  quart  of  Standard  Oil  Company's 
gasoline  ran  the  engine  ten  minutes  and 
fifty  seconds.  One  quart  of  Warren's 
waterless  gasoline  ran  the  engine  eleven 
minutes  and  forty-five  seconds. 

The  third  test  was  with  the  engine  under 
a  brake  load  to  determine  which  gasoline 
showed  the  greatest  delivered  horse  power. 
During  the  test  a  tachometer  was  attached 
to  the  engine  shaft  and  closely  watched  to 
see  that  the  engine  maintained  its  speed 
throughout  the  tests;  the  tests  being  con- 
tinued long  enough  to  fully  demonstrate 
that  the  engine  would  carry  its  maximum 
load  indefinitely.  With  the  Standard  Oil 
Company's  gasoline  the  maximum  load 
carried  by  the  engine  was  8  6-10  horse 
power.  With  Warren's  waterless  gasoline 
the  maximum  load  carried  was  8  9-10 
horse  power. 

In  addition  to  the  gain  in  efficiency,  it 
is  claimed  for  the  waterless  oil  that,  as  it 
is  practically  free  of  all  traces  of  water 
and  acid,  there  is  absolutely  no  corrosive 
action  upon  the  inside  of  the  cylinder  or 
sparking  points.  The  Warren  patents  for 
refining  oil  cover  the  use  of  certain  speci- 
fied chemical  compounds  for  the  purpose 
of  neutralizing  the  acid  and  absorbing  the 
water,  traces  of  which  are  unavoidably 
left  in  all  oils  refined  under  the  older 
processes.  The  cost  of  purifying  crude 
oil  by  the  waterless  process  is  said  to  be 
less  than  the  cost  of  the  ordinary  refining 
process. 


A  bill  has  just  passed  the  British  House 
of  Commons  providing  for  the  purchase  of 
ten  motor  ambulances  for  use  in  London. 


Qlidden  Tour  Arrangements  and 
Entries. 

In  answer  to  a  number  of  inquiries  re- 
garding accommodations  along  the  route 
of  the  Glidden  Tour,  and  inquiries  regard- 
ing the  possible  discomforts  during  the  trip 
from  Buffalo  to  Bretton  Woods  on  July 
12-28,  the  officials  have  issued  the  follow- 
ing  statement: 

ArrangemenU  have  been  made  by  the  committee 
and  the  superintendent  by  which  provision  has 
been  made  for  a  reservation  of  the  entire  transient 
accommodations  in  each  place  where  the  tour  stops 
for  the  night.  There  is  no  place  on  the  route 
where  400  tourists  cannot  be  comfortably  accommo- 
dated, and  at  several  points  as  many  as  a  thou« 
sand  members  of  the  party  can  be  adequately  cared 
for.  To  accomplish  this  result  it  has  been  neces- 
sary to  arrange  for  the  erection  of  tents,  portable 
houses,  etc.,  at  two  points.  In  Canada  arrange- 
ments are  being  made  for  the  chartering  of  a  large 
St.  Lawrence  River  steamer,  which  will  accom- 
pany the  tour,  and  will  be  used  as  a  floating  hotel. 

Regarding  possible  congestion  on  the  road  and 
the  danger  of  unpleasant  dust  conditions,  members 
of  the  party  which  recently  surveyed  the  road 
state  that  from  Montreal  to  Bretton  Woods  there 
is  practically  no  dust  on  the  roads,  on  account  of 
the  prevailing  heavy  dews. 

On  account  of  the  necessity  of  making  the  day's 
runs  as  nearly  equal  as  possible  the  touring  com- 
mittee has  decided  that  the  first  night's  stop  from 
Buffalo  shall  be  at  Auburn  and  the  second  night's 
stop  shall  be  at  Utica.  Elaborate  prepsfrations  are 
being  made  by  the  city  of  Auburn  and  the  Auburn 
A.  C.  for  the  entertainment  of  the  tourists,  and 
at  Utica  there  will  also  be  special  festivities  on 
their  account. 

Arrangements  are  now  being  made  for  a  path 
finding  car,  which  will  precede  the  tour  by  about 
three  days,  and  will  thoroughly  mark  the  entire 
route  with  arrows  or  other  indicating  signs,  and 
will  also  carry  a  transportation  agent,  who  will 
attend  to  the  registration  of  the  members  of  the 
party  in  each  town.  By  these  means  the  tourists, 
on  their  arrival  at  each  night's  stop,  will  find  their 
rooms  ready  for  them. 

The  committee  will  also  institute  a  system  of 
checking  along  the  line,  checkers  being  dropped  by 
a  patrol  car  at  at  least  three  poinUon  each  day's 
journey.  These  checkers  will  record  the  time  that 
each  car  passes  their  checking  points,  the  plan 
being  to  arrive  at  conclusions  with  regard  to  regu- 
larity of  running  throughout  the  tour.  A  second 
patrol  car  will  follow  the  last  tourist,  and  will  not 
only  pick  up  the  checkers  left  along  the  route 
but  will  also  act  as  a  relief  car,  carrying  word  of 
possible  breakdowns  to  the  nearest  towns,  and  ar- 
ranging for  spare  parts  or  tows,  if  there  should  be 
any  necessity  for  these. 

E.  H.  Cutler,  president  of  the  Knox  Automo- 
bile Company,  Springfield,  Mass.,  has  offered  a 
a,  500  pound  baggage  wagon,  and  it  is  understood 
that  other  baggage  wagons  or  trucks  will  be  of- 
fered. It  may  thus  be  possible  to  handle  the  en- 
tire baggage  of  400  or  more  tourists  by  automo- 
bile. It  is  likely  that  a  car  will  go  about  three 
,  days  in  advance  of  the  tour  for  the  purpose  of 
marking  the  route  with  arrows,  and  placing  notices 
along  the  roads  warning  residents  to  keep  their 
children  within  doors  on  the  day  the  tour  passes, 
as  well  as  to  restrain  their  domestic  animals. 

The  customs  problem  will  be  handled  by  the 
committees  without  expense  to  the  tourist. 

The  superintendent  of  the  tour  is  in  receipt  of 
numerous  inquiries  each  day  regarding  the  event, 
indicating  a  most  widespread  .interest  in  the  tour, 
and  the  probabilities  of  a  heavy  entry  list. 

The  following  entries  have  been  received 
in  addition  to  those  published  last  week: 

No.  7.-^Geo.  Otis  Draper,  Hopedale,  Mass.  Sara- 
toga to  Bretton  Woods.  (Will  not  contest  for 
Glidden    Trophy.)      Two   in    party. 

No.  8. — Ezra.  E.  Kirk,  c.  o.  E.  R.  Thomas 
Motor    Company,     1200    Niagara    street,     Buffalo, 


N.  Y.  Thomas  car  of  50  horse  power.  Five  in 
party.     Buffalo  A.  C. 

No.  9. — George  M.  Davis,  c.  o.  E.  R.  Thomas 
Motor  Company,  1200  Niagara  street,  Buffalo, 
N.  Y.  Thomas  car  of  50  horse  power.  Five  in 
party.     Buffalo  A.  C. 

No.  10. — C.  A.  Coey,  1424  Michigan  avenue, 
Chicago,  111.  Thomas  car  of  50  horse  power. 
Four  in  party.     Chicago  A.  C. 

No.  II.— Albert  A.  Pope,  Hartford.  Conn.  Pope- 
Toledo  car,  35-40  horse  power.  Three  in  party. 
A.  C.  A. 

No.  I  a. — Albrrt  L.  Pope,  Hartford,  Conn.  Pope- 
Hartford  car,  25  horsr  power.  Three  in  party. 
A.  C.  of  Hartford. 

No.  13.— Walter  C.  White,  Qeveland  A.  C,  18 
horse  power  White  steamer  (pilot  car  and  will  not 
contest   for  Glidden  trophy). 

No.  14.— Philip  S.  Flinn,  A.  C.  of  Pittsburgh, 
2B-32  horse  power  Pierce  car. 


S.   H.  Burns  Wins   First   Prize  in 
Long  Island  A.  C.*s  Economy  Run. 

S.  H.  Bums  was  the  winner  of  the  first 
prize  in  the  economy  run  of  the  Lonjr 
Island  A.  C.  to  Poughkeepsie  and  return 
last  Saturday  and  Sunday,  carrying  five  pas- 
sengers in  his  24  horse  power  Packard  at  a 
cost  of  89  cents  per  capita.  The  first  prize 
is  a  silver  loving  cup  donated  by  Dr.  C.  B. 
Parker,  who  won  the  club's  economy  run 
in  1905. 

The  second  prize  was  won  by  Alfred 
Wilmarth,  president  of  the  organization, 
who  carried  five  passengers  in  his  40  horse 
power  Royal  Tourist  at  a  cost  of  $1.13  each. 

The  round  trip  railroad  fare  is  $3.02  a 
passenger,  which  was  the  basis  upon  which 
the  awards  were  to  be  made.  Both  of  the 
two  leading  cars  made  the  two  days*  journey 
without  trouble  of  any  sort  in  spite  of  the 
storm  of  Saturday,  which  left  some  of  the 
roads  in  very  bad  condition. 

The  others  who  finished  the  run  and  con- 
formed to  the  rules  were  E.  W.  Messereau, 
24  horse  power  Autocar,  per  capita  cost 
$1.15;  F.  Lampe,  28-32  horse  power  Pierce, 
$1.20;  V.  F.  Parker,  15-20  horse  power  Lo- 
comobile, $1.33,  and  Dr.  C.  B.  Parker,  who 
competed  for  a  certificate  only,  with  a  24 
horse  power  Packard,  $1.24. 

Four  other  cars  which  took  part  in  the 
run  were  disqualified  for  not  complying 
with  the  rules.  One  of  these  was  the  40-* 
45  horse  power  Pierce,  entered  by  J.  E. 
Bristol,  which  carried  six  passengers,  three 
t>eing  children.  This  car  led  into  Pough- 
keepsie, covering  the  84  miles  in  four  hours 
forty-five  minutes,  actual  running  time,  and 
was  the  first  back  to  the  clubhouse,  in  five 
hours  forty  minutes.  Mr.  Bristol  injured 
his  wrist  recently  and  the  car  had  to  be 
driven  by  his  chauffeur,  which  caused  the 
disqualification,  as  the  rules  required  own- 
ers to  drive.  This  car  made  the  best  record 
of  81  3-5  tents  per  passenger. 

Dr.  Butler's  24  horse  power  Frayer- 
Miller,  which  won  the  second  prize  in  the 
2  gallon  efficiency  test  of  the  Automobile 
Club  of  America  on  May  5,  was  disqualified 
because  Dr.  Butler  did  not  drive.  The  car 
used  only  5  gallons  of  gasoline  on  its  out- 
ward  trip  and  but  4^  coming  home.     It 
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had  two  punctures  and  made  the  run  at  a 
per  capita  cost  of  86  cents. 

W.  T.  Wintringham's  20  horse  power 
Stevens-Duryea  made  the  journey  at  a  per 
capita  cost  of  81  cents  for  oil  and  gasoline, 
but  broke  a  spring,  which  was  not  replaced. 
Ra3rmond  Healy  did  not  accompany  his  50 
horse  power  Zust,  which  resulted  in  the  car 
being  disqualified. 

The  run  was  for  members  only,  and  the 
distance  to  Poughkeepsie  and  return  from 
the  clubhouse,  360  Cumberland  street, 
Brooklyn,  was  173  miles. 


New  York  Oarage  Regulations. 

Following  are  resolutions  adopted  at  a 
meeting  of  the  Municipal  Explosives  Com- 
mission, held  at  the  headquarters  of  the  fire 
department,  city  of  New  York,  June  14, 
amending  the  regulations  of  the  Municipal 
Explosives  Commission : 

Sec.  21  of  the  garage  regulations  of  the 
city  of  New  York  was  amended  to  read  as 
follows : 

"Filling  stations  shall  be  located  at  least 
20  feet  distant  from  the  entrance  to  the 
garage,  shall  have  a  tight,  unpierced  cement 
or  other  approved  fireproof  floor,  graded  to 
a  centre,  and  unconnected  with  the  sewer 
or  drainage  system  of  the  building.  The 
floor  shall  be  kept  free  from  volatile  in- 
flammable liquid  by  sponging  or  swabbing." 

Sec.  26  of  the  garage  regulations  of  the 
city  of  New  York  was  amended  to  read  as 
follows : 

"No  volatile  inflammable  liquid  shall  be 
(i)  used  in  a  garage  for  cleaning  or  for 
any  other  purpose  whatsoever  other  than 
filling  the  tanks  of.  automobiles;  (2)  al- 
lowed to  run  upon  the  floor  or  to  fall  or 
pass  into  the  drainage  system  of  the  garage ; 
(3)  put  into  or  removed  from  the  tank  of 
an  automobile  while  any  light  or  fire  on 
the  same  is  burning;  (4)  carried  or  kept 
in  open  vessels,  (s)  All  volatile  inflam- 
mable liquids  and  oils  recovered  from  the 
oil  traps  or  by  swabbing  or  sponging  up 
spilled  liquid  shall  be  placed  in  an  approved 
safety  can  of  not  over  5  gallons  capacity, 
^nd  all  quantities  in  excess  of  5  gallons 
shall  be  returned  to  the  underground  stor- 
age tank  or  removed  from  the  premises 
forthwith." 

Section  6  of  the  garage  regulations  of 
the  city  of  New  York  was  amended  to 
read  as  follows  : 

"Licenses  shall 

"i.  Be  issued  (a)  by  the  fire  commis- 
sioner, (b)  subject  to  all  the  conditions  of 
these  regulations,  and  such  further  restric- 
tions as  the  fire  commissioner  may  deem 
necessary,  (c)  for  the  term  during  which 
all  the  conditions  and  restrictions  are  strict- 
ly observed,  for  the  period  of  one  year. 

"2.  Terminate  immediately  on  any  viola- 
tion of  these  regulations  or  the  restrictions 
imposed  by  the  fire  commissioner. 

"3.  Be  revoked  by  the  fire  commissioner 
should  he  deem  that  the  interest  of  public 
safety  so  demands. 


"4.  Not  to  be  issued  for  a  building  (a) 
occupied  in  any  part  as  a  dwelling,  a  hos- 
pital, a  theatre,  a  church,  a  school,  or  as 
a  boarding,  lodging,  or  tenement  house — 
the  only  exception  to  this  provision  is  that 
a  license  may  be  granted  for  a  private  gar- 
age in  a  building  occupied  in  part  as  a 
dwelling  by  the  family  of  an  owner,  a  les- 
see, or  an  employee;  (b)  where,  at  any  one 
time,  more  than  ten  people  congregate  in 
a  portion  of  the  building  that  is  outside  of 
the  garage  and  is  not  separated  therefrom 
by  unpierced  approved  fire  walls  and  floors ; 
(c)  where  all  sewer  connections  from 
washstands  and  sinks  are  not  provided  with 
an  approved  oil  trap  with  a  glass  gauge 
pipe  and  a  draw-off  cock  in  a  readily  ac- 
cessible place. 

"5.  Not  authorize  the  keeping  of  more 
than  (a)  10  gallons  of  volatile  inflammable 
liquid  in  approved  safety  cans;  (6)  1,375 
gallons  (25  barrels)  of  volatile  inflammable 
liquid  in  underground  storage  tanks;  (c) 
120  pounds  of  calcium  carbide  in  air  tight 
containers. 

"6.  Be  issued  for  a  garage  at  an  annual 
fee  of  $10,  and  may  authorize  (a)  the  keep- 
ing of  (i)  automobiles  carrying  volatile  in- 
flammable liquid;  (2)  volatile  inflammable 
liquid;  (3)  calcium  carbide;  (6)  the  sale  of 
(i)  volatile  inflammable  liquid  for  filling 
the  tanks  of  automobiles  by  transferring 
such  liquid  from  the  underground  storage 
tanks  into  the  tanks  of  automobiles  on  the 
premises  of  the  garage;  (2)  calcium  car- 
bide. 

"7.  Be  issued  for  a  private  garage  at  an 
annual  fee  of  $2  and  (o)  may  authorize  the 
keeping  of  (i)  automobiles  carrying  volatile 
inflammable  liquid,  provided  that  all  such 
vehicles  are  used  for  the  licensee's  individ- 
ual use,  and  are  neither  rented  out  nor  used 
to  carry  passengers  for  hire;  (2)  volatile 
inflammable  liquid  for  use  in  such  automo- 
biles; (3)  calcium  carbide  for  use  in  such 
automobiles;  (b)  shall  not  authorize  the 
sale  of  (i)  volatile  inflammable  liquid;  (2) 
czucium  carbide." 

A  resolution  making  smoking  in  garages 
a  misdemeanor  was  not  adopted. 


with  a  carriage  containing  two  men,  one  of 
whom  was  fatally  injured.  The  automobile 
was  much  damaged. 


Close  of  the  Herkomer  Competition. 

The  Herkomer  contest,  which  ended  at 
Munich  on  June  12,  was  won  by  Dr.  Ru- 
dolph Stoess,  of  Zwickau,  who  drove  a  20 
horse  power  Horch  car  made  in  Zwickau, 
Saxony.  Curiously  enough,  Dr.  Stoess  had 
been  No.  155,  or  the  last  to  start.  The  sec- 
ond prize  was  awarded  to  Emil  Neumaier, 
of  Stuttgart,  who  rode  in  a  40  horse  power 
Benz.  Herr  Willi  Poge,  of  Chemnitz,  who 
drove  a  60  horse  power  Mercedes  was  third. 
Neither  Percy  P.  Pierce,  the  only  Ameri- 
can competitor,  nor  Prince  Henry  of  Prus- 
sia was  among  the  first  ten.  Prince  Henry 
received  a  gold  medal  as  a  souvenir  of  the 
competition.  It  is  reported  that  Percy 
Pierce  met  with  a  deplorable  accident  near 
Handheim,  in  the  vicinity  of  Frankfort- 
on-Main  on  June  18,  when  his  car  collided 


Patents  Issued  May  J9,  1906. 

8ax,638.  Process  for  Making  Conducting  Fllxi& 
—Thomas  A.  Edison,  Llewellyn  Park,  N.  J.  Filed 
May  26,  X905. 

822,632.  Self-Lubricating  Loose  Pulley. — ^Lf^ 
man  O.  Goodwin,  Worcester,  Mass.  Filed  FA- 
ruary  19,   1906. 

821,656.  Roller  Bearing. — Charles  S.  Lode- 
wood,  Newark,  N.  J.     Filed  November  30,  1904- 

821,679.  Tire  for  Vehicle  Wheels. — ^John  Thoo>- 
son,  Invercargill,  New  Zealand.  Filed  April  ay, 
1905. 

821.702.  Ball  Bearing. — Robert  Conr&d,  Berlin, 
Germany.     Filed  August  13,   1904- 

821.703.  Ball  Bearing. — Robert  Conrad,  Bcrlic, 
Germany.     Filed  May   xa,   1904. 

821,751.  Mud  Guard  for  Motor  Vehicles.— 
Charles  Schmidt,  Detroit,  Mich.  FUed  Mar^  10. 
1905. 

821,828.  Muffler. — Lucius  J.  Phelps,  Stooehaa, 
Mass.     Filed  April  xo,   1905. 

82X,858.  Pneumatic  Tire. — Hans  L.  Christiaft- 
sen,  Boston,  Mass.     Filed  May  24,   1905. 

821,871.  Cushioned  Pneumatic  Tire. — David  B. 
Hislop,  Aberdeen,  Scotland.  Filed  September  16. 
1905. 

821,915.  Lubricating  Device  for  Internal  Cob- 
bustion  Engines. — George  J.  Altham,  Swansea, 
Mass.     Filed  July  17,   1905- 

822,021.  Tire  for  Vehicles  and  the  Process  of 
Making  the  Same. — Thomas  C.  Sanderson,  West 
New  Brighton.  N.  Y.     FUed  July  14.  1905. 

822,045.  Oiler. — Daniel  Herrmann,  Gnttenbarg. 
N.  J.     Filed  August  X9,   1905. 

822,104.  Motor  Car. — Michael  Ehret.  Phila- 
delphia, Pa.     Filed  December  30,   1905- 

822,162.       Motor      Vehicle. — Charles 
Brandon,  Iowa.     Filed  August  xi,   1905* 

822,  X77.  Protecting  Cover  for  Pneumatic  Tires. 
— Eugene  Bardou,  Louis  Clerc.  and  Bernard  De- 
souches,  Paris,  France,  Filed  November   14,   190$. 


Patents  Issued  June  St  1906. 

822,307.  Pneumatic  Tire  Protector. — Williaa 
W.  Scarborough  and  Charles  E.  Schultz,  Knox- 
ville,  Tenn.     Filed  February  4.   t905. 

822,319.  Portable  Potential  Indicator. — ^John 
B.    Taylor,    Schenectady,    N.    Y.      Filed    June    la, 

1905. 

822.322.  Engine. — Elihu  Thomson,  Swamacott, 
and  Augustus  A.  Ball,  Jr.,  Lynn,  Masa.  Filed 
May  19,  X902. 

822.323.  Thermostatic  Control. — Elihu  Thom- 
son, Swampscott,  Mass.     Filed  October   i,   1904. 

822.324.  Governing  Mechanism  for  Elastic 
Fluid  Turbines. — Elihu  Thomson,  Swampscoct, 
Mass.     Filed  September  30,   1905. 

822,326.  Water  Jacket.— Frank  H.  Tryon,  Uti- 
ca,  N.  Y.     Filed  October  3,  1903. 

822,372.  Tube  for  Radiating,  Cooling  and 
Condensing  Apparatus. — ^John  G.  A.  Kitchen  and 
Ludlow  P.  Perkins,  Lancaster,  England.  Fikd 
February   12,   1904. 

822,439.  Tire  Construction. — William  F.  EUia, 
Stamford,  Conn.,  and  Edwin  C.  Davis;  New 
Brunswick,  N.  J.     Filed  August  9,   1904. 

822.453.  Transmission  Gear. — William  EL  Boi- 
lopeter,  Fostoria.  Ohio.  Filed  January  a6,  1905. 
Renewed  November   16,   1905. 

822.454.  Friction  Clutch. — Henry  De  F.  Hub- 
bard, Avalon,  Pa.     Filed  July  xi,   X904. 

822,496.  Friction  Qutch.— Edward  H.  Waugh, 
Chicago,  111.     Filed  July  5,   1904. 

822,784.  Automobile. — Jacobus  Spyker,  Trom- 
penburg,  Netherlands.    Filed  October  x6,  1905. 

822.786.  Elastic  Wheel  Tire.— Wilhelm  Struck, 
Berlin,   Germany.     Filed   August  22,   1905. 

822,833.  Friction  Clutch. — ^Jamcs  F.  Ihiryea. 
Springfield,  Mass.     Filed  December   12,   1904. 

822,853.  Universal  Coupling. — ^Herbert  C 
Chase,  Oakmont,  Pa.     Filed  November  13,   1905. 
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MENTION 

; 

F.  Rossel  &  Co.,  the  French  automobile 
makers  who  recently  established  an  agency 
in  this  country,  have  just  brought  out  a  six 
cylinder  car. 

The  Reo  Motor  Car  Company  have  re- 
moved their  New  York  offices  and  sales- 
rooms from  138  West  Thirty-eighth  street 
to  36-40  West  Sixtieth  street 

Motorists  would  be  well  to  be  on  the 
lookout  for  police  traps  at  Darien,  Conn., 
and  on  the  White  Plains  road,  near  Scars- 
dale,  Westchester  County,  N.  Y. 

Gray  &  Davis,  manufacturers  of  automo- 
bile lamps,  Amesbury,  Mass.,  have  recently 
leased  a  four  story  factory  that  will  in- 
crease their  capacity  100  per  cent. 

The  Silent  Knight  Motor  Company,  Chi- 
cago, have  leased  the  second  and  third 
floors  of  the  garage  at  1238-40  Michigan 
avenue,  just  completed  by  Avon  Von  Glahn. 

In  regard  to  the  rumor  which  has  been 
circulated  in  the  trade  that  the  Olds  Motor 
Works,  of  Lansing,  Mich.,  were  to  move 
back  to  Detroit,  the  company  inform  us 
that  the  report  is  entirely  without  founda- 
tion. 

P.  G.  Avery,  of  Milwaukee,  Wis.,  has 
sold  his  interest  in  the  Prest-o-Lite  tank, 
which  he  originated,  and  connected  himself 
with  the  Avery  Portable  Lighting  Company, 
Milwaukee,  to  manufacture  his  new  gas 
tank  for  lighting  automobiles,  known  as 
Autogas. 

The  New  York  automobile  dealers  will 
meet  under  the  auspices  of  the  New  York 
Automobile  Trade  Association  at  the  Hotel 
Empire,  Broadway  and  Sixty-third  street, 
June  21,  to  discuss  the  project  of  asking 
the  manufacturers  for  a  larger  commission 
allowance. 

Owing  to  repeated  complaints  the  police 
of  Columbus,  Ohio,  are  trying  to  enforce 
the  speed  ordinance,  and  have  selected  Bry- 
dcn  road,  a  fashionable  thoroughfare,  as 
the  scene  of  their  operations.  Postmaster 
Harry  Krumm  was  arrested  and  fined  $25 
and  costs.  The  police  have  been  equipped 
with  speedometers. 

During  the  month  of  May  no  less  than 
1^3  automobiles  were  registered  in  the 
State  of  New  York,  116  of  which,  or  about 
6  per  cent.,  were  •  of  foreign  construction. 
The  two  American  makes  of  which  the 
greatest  number  were  registered  are  the 
Cadillac  and  Maxwell,  while  the  list  of 
foreign  makes  is  headed  by  the  Mercedes 
and  Panhard. 

The  New  York  Motor  Club  has  post- 
poned its  second  annual  economy  tour  from 
New  York  to  Albany,  Pittsfield  and  Spring- 
field until  Wednesday,  Thursday  and  Fri- 
day, August  29,  30  and  31.  These  dates  will 
be  more  convenient  for  many  manufactur- 
ers, and  the  committees  in  charge  believed 
that  it  would  be  better  not  to  detract  from 


the  interest  in  the  Glidden  Tour  at  the 
present  time.  The  tour  was  to  have  been 
held  Wednesday,  Thursday  and  Friday  of 
this  week. 

The  C.  H.  Blomstrom  Motor  Company 
have  occupied  the  new  addition  to  their  fac- 
tory at  Detroit,  Mich. 

The  1907  Stoddard-Day  ton  model  was 
turned  over  to  the  testing  department  of 
the  Dayton  Motor  Car  Company  last  week. 

The  Chicago  A.  C.  gave  an  outing  to  600 
orphans  June  12.  About  400  had  to  stay  at 
home  because  there  were  not  automobiles 
enough  to  go  around. 

The  A.  C.  of  France  has  notified  the 
A.  C.  A.  that  it  will  take  1  no  part  in  or- 
ganizing a  French  team  to  compete  in  the 
Vanderbilt  Cup   race. 

The  Hicks  Speed  Indicator  Company  and 
the  Hicks  Automobile  Company,  Brooklyn 
(N.  Y.)  agents  for  the  Reo  cars,  have 
moved  to  920  Union  street. 

Hinde  &  Dauch,  Sandusky,  Ohio,  arfe 
manufacturing  a  commercial  car  weighing 
1,400  pounds  and  having  a  carrying  capacity 
of  1,000  pounds  and  a  speed  of  4  to  12  miles 
per  hour. 

The  Upton  Motor  Car  Company,  of  Leb- 
anon. Pa.,  have  built  a  powerful  eight  cylin- 
der runabout  for  J.  R.  Harding,  of  Provi- 
dence, R.  I.  The  motor  consists  of  two  four 
cylinder  motors  joined  lengthwise. 

The  A.  M.  C.  M.  A.  are  about  to  issue  a 
handbook,  giving  illustrations  and  details  of 
seventy-seven  different  types  of  cars  manu- 
factured by  members  of  the  association. 
Copies  will  be  mailed  free  to  any  address 
by  writing  to  the  association,  29  West 
Forty-second  street.  New  York. 

The  awards  in  the  hill  climb  of  the 
Worcester  (Mass.)  A.  C,  held  May  24, 
are  still  held  up.  The  club  directors  have 
tried  hard  to  have  the  mixup  straightened 
out,  but  the  continued  absence  of  President 
Louis  Speare,  of  the  Massachusetts  A.  A., 
who  was  referee  of  the  climb,  has  prevented 
action  up  to  this  writing. 

T.  F.  Russell,  manufacturers'  agent,  22-24 
Lincoln  street,  Boston,  has  made  arrange- 
ments with  the  National  Sales  Corporation, 
of  New  York,  factory  sales  managers  for 
Connecticut  coils,  "Geecee"  storage  bat- 
teries, "Soot- Proof  *  plugs  and  Dodge  lubri- 
cators, whereby  he  will  look  after  the  sale 
of  these  appliances  in  Boston  and  the  sur- 
rounding territory. 

Success  of  the  project  to  build  a  12  mile 
boulevard  on  the  mainland  opposite  At- 
lantic City,  N.  J.,  is  assured,  as  a  result  of 
a  meeting  held  last  week  at  which  the 
mayors  of  five  shore  towns  through  which 
the  proposed  highway  will  pass  agreed  to 
every  proposition  of  the  promoters  of  this 
boon  to  automobiling  and  driving.  The 
road  will  extend  from  Absecon  to  Somers 
Point  and  there  connect  with  the  new 
bridge  to  be  built  across  Great  Egg  Harbor 
Bay. 

A  New  York  party  now  touring  Conti- 
nental Europe  in  two  large  cars  are  carrying 
a  bath  tub  along  on  the  roof  of  one  of  the 
cars,  as  touring  motorists  are  frequently  in 


need  of  a  bath,  and  the  ordinary  country 
hotel  abroad  does  not  boast  of  such  conven- 
iences as  bath  tubs. 

A.  J.  Winslow,  of  Kalamazoo,  Mich.,  is 
authority  for  the  statement  that  an  automo- 
bile factory  will  be  built  in  that  city. 

The  number  of  motor  cars  registered 
with  the  Indiana  Secretary  of  State  is  3,211. 
Since  January  i  500  cars  have  been  regis- 
tered. 

The  E.  R.  Thomas  Motor  Company  in- 
form us  that  they  have  opened  an  engineer- 
ing office  in  Paris,  which  forms,  apparently, 
a  section  of  their  designing  department. 

The  Macbeth-Evans  Glass  Company,  of 
Pittsburg,  Pa.,  are  installing  in  their  im- 
mense plant  at  Charleroi  a  complete  set  of 
machinery  to  be  used  in  the  manufacture 
of  lenses  for  automobile  lamps. 

About  100  members  of  the  Bay  State 
A.  A.  went  to  Rye  Beach,  N.  H.,  on  their 
annual  run  last  Saturday,  returning  Mon- 
day. E.  A.  Gilmore,  Roy  Faye  and  A.  H. 
Barnard  were  the  committee  in  charge. 

At  the  plant  of  the  Overland  Automobile 
Company,  Indianapolis,  which  was  reor- 
ganized about  three  months  ago  by  Claude 
Cox,  experiments  are  being  conducted  for 
a  touring  car  to  be  brought  out  early  next 
season. 

The  Columbia  Electric  Manufacturing 
Company,  who  make  the  Leader  cars,  are 
being  reorganized  with  Indianapolis  capital 
and  the  factory  will  be  moved  to  Nobles- 
ville,  Ind.,  some  time  next  fall.  The  name, 
it  is  reported,  will  also  be  changed.  There 
will  be  little  change  in  1907  from  this  year's 
models. 

Automobilists  from  Plainfield,  N.  J.,  have 
plans  to  incorporate  The  Owners'  Garage 
of  New  Jersey,  with  $25,000  capital  stock. 
Garages  will  be  built  at  various  points  in 
the  State,  and  members  will  be  accommo- 
dated in  preference  to  non-members.  It  is 
claimed  that  charges  for  repairs  can  be 
much  reduced.  The  first  garage  will  be 
built  at  Plainfield. 

The  second  annual  tour  of  the  Albany 
A.  C.  will  start  at  8 :30  a.  m.,  June  21,  from 
the  Albany  City  Hall  and  proceed  to  Rut- 
land, Vt. ;  Keene,  N.  H. ;  Boston  and  Spring- 
field, returning  to  Albany  the  26th.  It  is 
expected  that  twenty-five  cars  will  partici- 
pate. In  a  reliability  contest,  open  to  mem- 
bers of  the  club,  the  record  is  to  be  made 
on  honor.  There  will  be  no  official  watch- 
ers. Certainly  this  is  a  new  feature  in  au- 
tomobile contests. 

A  Detroit  patent  lawyer  is  promising  for 
1907  an  eight  cylinder  car  with  an  emer- 
gency transmission  similar  to  the  "gear- 
less"  transmission — "emergency  transmis- 
sion because  no  transmission  is  necessary, 
except  on  rare  cases,  as  the  speed  of  the 
car  ranges  from  4  to  100  miles  per  hour  in 
stock  models,  the  engine  being  sufficiently 
powerful  to  be  used  continually  direct  con- 
nected." It  would  seem  to  us  that  a  100 
mile  per  hour  car  is  not  quite  suited  to  our 
present  roads.  Recent  legislation  also  does 
not  seem  to  have  favored  the  use  of  roads 
by  such  cars. 
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Qarage  Notes. 

A  new  garage  is  to  be  built  on  Newbury  street, 
Boston. 

E.  R.  Cuddeback  has  opened  a  garage  and  re* 
pair  shop  at  Fremont,  Neb. 

A  garage  is  to  be  erected  at  the  Tcmpleton  Inn, 
Gardner.   Mass.,   this  summer. 

The  Marshall  House,  York,  Me.,  has  a  garage 
that  will  accommodate  thirty  motor  cars. 

Henry  M.  Kolb  is  to  build  a  garage  in  the  rear 
of  1726  West  Tioga  street,  Philadelphia,  Pa. 

Charles  White  and  C.  .D.  Bibbins,  Spokane, 
Wash.,  are  planning  to  erect  a  $50,000  garage  in 
that   city. 

C.  A.  Moellcr  will  build  an  addition,  40x98  feet, 
to  the  University  Garage  on  Olive  street,  New 
Haven,   Conn. 

The  Johnson  Auto  Company,  of  El  Paso,  Tex., 
have  just  sustained  a  loss  of  $21,000  by  fire.  They 
will   rebuild   soon. 

Edward  Taylor,  formerly  with  the  Taylor  Com- 
pany, Albany,  N.  Y.,  has  opened  a  garage  on  Jay 
street  in  that  city. 

A  company  has  been  organized  to  build  a  forty 
room  hotel,  clubhouse  and  garage  at  Ft.  Lauder- 
dale   (near   Miami),    Fla. 

David  K.  Boudreau,  automobile  repairer,  Attle* 
boro,  Mass.,  has  filed  a  volunUry  petition  in  bank- 
ruptcy.    He  owes  $3,084. 

The  Redlands  Auto  Company,  Redlands,  Cal., 
will  erect  a  garage  at  West  Citrus  avenue  and 
Fourth  street  in  that  town  this  summer. 

F.  A.  Clark  has  opened  the  Buckeye  garage  and 
repair  shop  at  Main  and  Ninth  streets,  Zanesville, 
Ohio.     It  has  6,400  square  feet  floor  space. 

The  Rarig  Auto  Garage  at  San  Francisco,  which 
was  destroyed  by  fire,  is  now  temporarily  located 
at  Oakland  until  a  new  building  is  constructed. 

The  Pittsburg  Auto  Tire  Repair  Company  have 
plans  for  increasing  their  facilities,  including  a 
number  of  machines  for  the  repair  of  solid  tires. 

Fred  Unkrich  has  opened  a  garage  in  the 
Schaefer  block,  Galion,  Ohio.  H.  G.  Amick  and 
Harold  Davis  have  also  opened  a  garage  in  the 
same   town. 

The  Auto  Electric  Company,  41  County  street, 
Attleboro,  Mass.,  of  which  H.  A.  Brown  is  the 
manager,  have  erected  a  three  story  garage  and 
repair  shop. 

The  Hi-land  Auto  Company  have  occupied  their 
new  garage  on  Center  street.  The  vacated  Hi-land 
garage  has  been  turned  over  to  the  Pittsburg 
branch  of  the  Winton  Motor  Carriage  Company. 

The  Mineola  Motor  Car  Company,  Mineola, 
Long  Island,  have  opened  a  garage  and  repair 
shop  on  Jericho  turnpike,  opposite  Krug's  Hotel. 
P.  P.  Easton  is  president  and  R.  L.  Hall  manager. 

An  unnamed  automobile  company  has  leased  for 
a  long  term  of  years  the  Metropolitan  Garage, 
which  is  to  be  erected  at  147-1 51  West  Forty-ninth 
street  and  148-152  West  Fiftieth  street.  New  York. 

Joseph  T.  Monfort,  who  handles  the  Reo  car  in 
Cincinnati,  Ohio,  has  moved  into  a  garage  at  510 
Sycamore  street,  which  was  remodeled  for  his  use. 
There  is  a  repair  shop  in  connection  with  the 
garage. 

J.  Frank  Mohler.  of  Mohler  &  De  Grcss,  City 
of  Mexico,  has  sold  out  his  interest  in  Stevens 
&  Mohler.  the  Guadalajara  (Mexico)  automobile 
firm.  The  new  firm  name  is  Fernandez  Somellera 
&    Stevens. 

A  garage  and  repair  shop  has  been  opened  by 
Landlord  Jcnnison,  of  the  West  Brookfield  House, 
West  Brookfield,  Mass.  It  will  be  a  great  con- 
venience to  motorists  using  the  road  between 
Worcester   and   Palmer. 

The  American  Automobile  Company,  the  latest 
company  to  enter  the  Pittsburg  field,  are  making 
preparations  to  rebuild  on  the  site  occupied  by  the 
structure  which  recently  collapsed  while  undergo- 
ing changes.  A  brick  garage,  80x115  feet,  will  be 
erected. 

Charles  C.  Coddington,  formerly  general  agent 
for  the  Buick  Motor  Car  Company,  Jackson,  Mich., 
is  the  new  vice  president  and  general  manager  of 
the  Southern  Automobile  Company,  Nashville, 
Tenn.      Duncan  F.  Kenner  is  the  president.     The 


company  handles  the  White,  Buick,  Stanley,  Cadil- 
lac  Oldsmobile,   Franklin  and   Thomas  cars. 

The  Motor  Or  Company  of  Baltimore,  of 
which  A.  Stanley  Zell  and  Howard  W.  Gill  are 
proprietors,  has  opened  a  branch  at  13 14  New 
York  avenue,  Washington,  D.  C,  next  to  the  Cen- 
tral Garage.  Stanley  steamers,  Stevens,  Peerless, 
Thomas  and  Baker  electrics  are  handled.  A.  L. 
McCormick  is  manager,  with  J.  C.  Johansen  in 
charge  of  the  accessories  department. 

The  Albany  (N.  Y.)  (Parage  Company  have  oc- 
cupied their  new  garage,  28  and  30  Howard  street. 
The  building  is  a  four  story  and  cellar  structure, 
with  no  woodwork  except  the  sashes.  It  is  as 
fireproof  as  it  is  possible  to  construct,  the  ma- 
terial used  being  rough  red  vitrified  brick  with 
granite  trimmings,  concrete  and  steel.  The  of- 
ficers of  the  company  arc  Matthew  Van  Alstyne, 
president;  W.  L.  L,  Peltz,  secretary,  and  C. 
Sutherland  RansOm,  treasurer  and  general  man- 
ager. A  large  number  of  other  well  known  Al- 
banians are  interested. 


Trade  Literature  Received. 

Gray  &  Davis,  Amesbury,  Mass. — Circular,  "Ex- 
pansion  Means  Success." 

Reo  Motor  Car  Company,  Lansing,  Mich. — 
Booklet,   "Reo,   the  Car  That  Does." 

New  York  and  New  Jersey  Lubricant  Company, 
14  Church  Street,  New  York. — Booklet,  "Non- 
Fluid  Oils  for  Comfort  and   Security." 

New  Incorporations. 

Pennsylvania  Auto  Motor  Company,  Philadel- 
phia.— Capital   stock,   $50,000. 

Buckeye  .\utomobile  Company,  Cincinnati. — 
Capital  stock,  $10,000.     By  George  F.  Jung  ct  al. 

Motor  Car  Livery  Company,  New  York. — Cap- 
ital, $1,000.  Directors,  T.  M.  Kcyser,  A.  H.  Diehl, 
N.   W.  Trapsell,   New  York. 

Italian-American  Automobile  Company,  New 
York. — Capital,  $2,000.  Directors,  D.  H.  Gaines, 
Clifford  Longby,   S.   H.  Jones,  of  New  York. 

Western  Automobile  Racing  Association,  Chi- 
cago.— Capital  stock.  $2,000;  promote  speed  trials. 
Incorporators,  William  D.  Duval,  Charles  Wein- 
fcld.   Samuel   A.   Ettelson. 

Asheville  Automobile  and  Transit  Company, 
Norfolk,  Va. — To  operate  passenger  and  freight 
automobile  line  in  Buncombe  County.  Incorpo- 
rators,  D.   G.   Noland  et  al. 

The  Kissel  Motor  Car  Company,  Hartford,  Wis. 
— Capital  stock,  $50,000.  Incorporators.  L^juis, 
Adolph  P.,  Otto  P.,  William  L.  and  Oorge  A. 
Kissel  and  H.  K.  Butterfield. 

The  Ostler  &  Zanes  Company,  Newark,  N.  J. — 
Capital  stock,  $100,000;  to  manufacture  motor  ve- 
hicles. Incorporators,  Alexander  Ostler,  Delancy 
Zanes  and  W.  Eugene  Turton. 

Turner  Motor  Transfer  and  Trucking  Company, 
New  York. — Capital  stock,  $100,000;  trucking  and 
stevedoring.  Incorporators,  W.  F.  Rawson,  F.  K. 
McCoun,  W.  W.   Cantwell,  New  York  city. 

Mount  Morris  Garage,  Inc.,  New  York. — Cap- 
ital stock,  $5,000;  store,  manufacture,  maintain, 
repair  motor  vehicles.  Incorporators,  A.  G.  Ibbe- 
ken.  W.  Cuttrell,  E.  L.  Barney,  all  of  New  York. 

Knickerbocker  Automobile  Station  Company, 
New  York. — Capital  stock,  $25,000;  to  store  and 
repair  vehicles,  etc.  Incorporators,  Herbert  L. 
Constable.  C.  F.  William  Reiss,  Louis  A.  Fehr,  all 
of   New   York. 

Chesapeake  Motor  Car  and  Boat  Company,  Bal- 
timore, Md. — Capital  stock,  $25,000.  Incorpo- 
rators, Dr.  F.  G.  Taylor,  Dr.  Compton  Riely  and 
Messrs.  H.  Edgerton  Riely,  A.  A.  Torricella  and 
T.   Reginald   Wise,   of  Baltimore. 

Auto-Wheel  Company,  New  York. — Capital  stock, 
$10,000;  to  manufacture  automobile  wheels,  etc. 
Incorporators,  Walter  S.  Newhouse,  No.  35  Nas- 
sau street;  Arnold  C.  Weil,  No.  198  Broadway; 
George  A.  Viehmann,  No.  80  William  street,  all 
of   New   York. 

Eagle  Auto  Supply  Company,  New  York. — Cap- 
ital stock,  $500;  to  deal  in  automobile  supplies. 
Incorporators,  John  G.  Batzle,  Jr.,  and  Isidore 
Reymond,  No.  239  Franklin  street,  Bloomfield,  N. 
J.;  William  F.  Mahoney,  No.  228  West  Forty-ninth 
street,    New    York. 


Trade  Personals. 

Louis  P.  Mooers,  formerly  designer  of  tlte  Peer- 
less cars,  is  now  manager  of  the  Moon  Motor  Cv 
Company,   of  St   Louis. 

J.  L.  Aikenhead  has  succeeded  A.  E.  Hoffman  m 
the  management  of  the  Philadelphia  braocb  of  tbc 
Ford    Motor    Company. 

George  R.  Bidwell,  former  Collector  of  the  Port 
of  New  York,  has  become  general  manager  of  tbr 
Autocar  Company  at  Ardmore,  Pa. 

J.  S.  Bretz,  formerly  sales  manager  of  the 
Corbin  Motor  Vehicle  Ompany,  is  the  new  sales 
manager  of  the  Hartford  Automobile  Parts  Com- 
pany. 

Henry  J.  Hill,  for  the  past  ten  years  master 
mechanic  of  the  Electric  Vehicle  Company,  Hart- 
ford, Conn.,  has  resigned.  His  friends  prcscmted 
him  with  a  thirty-second  degree  Masonic  charm. 

C.  H.  Collins  has  been  appointed  manager  of  the 
Detroit  branch  of  the  B.  F.  Goodrich  Compuiy 
on  Jefferson  avenue,  which  will  soon  be  com- 
pleted. He  will  succeed  H.  C.  Miller,  who  has 
been  appointed  assistant  sales  manager  of  that 
concern. 

W.  B.  Fewell,  formerly  manager  of  the  Buffalo 
branch  of  the  Goodyear  Rubber  Company,  and  A. 
M.  Robbins,  formerly  branch  manager  for  the  Ford 
Motor  Company  at  Buffalo,  have  been  appointed 
assistant  sales  managers  of  the  C.  H.  Blomstrtm 
Motor  Company,  of  Detroit. 


New  As:encie8. 

Havana,  Cuba. — Angel  Velo,  Queen  cars. 

Auburn,  N.  Y. — ^J.  C.  Near,  Queen  cars. 

Buffalo,  N.  Y.— J.  A.  Cramer,  Queen  cars. 

Coldwater,  Mich. — ^Walter  Reed,  Queen  cars. 

Bay  City,  Mich.-^Buck  Brothers,  Queen  cars. 

Reno,   Nev. — Davis  &  McKenzie,   Dorris  cars. 

New  Castle,   Pa.— E.  E.  Hillman,   Queen   cars. 

Milwaukee,  Wis. — SoUiday  &  Co.,  Queen  cars. 

New  Orleans,  La. — P.  S.  Jannery,  Queen  cars. 

Charlotte,   N.   C. — O.   L.    Barrington,   Autocarsw 

Columbus,  Ind. — Benefield  Brothers,  Queen  cars. 

Lexington,  Ky. — Thomas  B.  Dewhurst,  Queen 
cars. 

Newark,  N.  J. — The  Motor  \'ehic1e  Company, 
Aerocars. 

Boston,  Mass. — Mt.  V^emon  Motor  Company, 
Autocars. 

Johnstown,  Pa. — ^Johnstown  Auto  Company, 
Queen  cars. 

Little  Rock,  Ark. — Little  Rock  Auto  Company. 
Queen  cars. 

Minneapolis,  Minn. — East  Side  Auto  Company, 
Queen  cars. 

Pittsburgh,  Pa. — Atlas  Automobile  Company, 
Queen  cars. 

Attleboro,  Mass. — Nemey  &  Co.,  88  West  street. 
Rambler  cars. 

Cincinnati,  Ohio. — D.  T.  Williams  Valve  Com- 
pany, Autocars. 

Des  Moines,  la. — Iowa  Auto  and  Supply  Com- 
pany,  Queen  cars. 

Indianapolis,  Ind. — F.  A.  Beck,  719  North  Il- 
linois   street,    Pope-Toledo    cars. 

Attleboro,  Mass. — ^The  Auto  Electric  Company. 
41  County  street,  Reo  and  National  cars. 

Brooklyn,  N.  Y. — Coffin  Brothers,  701  Quincy 
street,   Pierce-Racine  cars   (Long  Island  agency). 

Pittsburgh,  Pa.— D.  P.  Collins  (formerly  with 
Banker  Brothers  Company),  Columbia  gasoline 
cars. 

Brooklyn,  N.  Y. — Wayne  Garage,  33  Grant 
square,  Walter  R.  Hendricks  and  William  H.  A. 
Bruns,  proprietors,  Wayne  cars  (agency  for  Kings 
and  Queens  counties). 

Indianapolis.  Ind. — Gibson-Short  Cycle  and 
Auto  Company,  Premier  cars  (agency  transferre*! 
from  Fisher  Automobile  Company),  Wayne,  Ford, 
Reo,   Marmon   and  Leader  cars. 

Brooklyn,  N.  Y. — ^The  Eclipse  Auto  and  Con- 
struction Company;  showrooms,  1150  Bedford  ave- 
nue; garage,  411  Berry  street;  F.  W.  Teves,  pro 
ident  and  general  manager.  Ford  cars  iKing^ 
County). 
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The  Chemistry  of  the  Alcohols. 

T.  H.  Reardon. 
The  tenn  alcohol,  originally  limited  to 
le  substance,  the  spirit  of  wine,  is  at 
went  applied  to  a  very  large  number  of 
ganic  compounds,  many  of  which  have 
fy  little  obvious  resemblance  to  conmion 
»hol.  They  all  have,  however,  an  anal- 
pus  constitution,  having  the  composi- 
m  of  hydrocarbons,  in  which  one  or  more 
the  hydrogen  atoms  are  replaced  by  a 
rresponding  number  of  hydroxyl  groups. 
Icohols  may  be  compared  with  the  metallic 
rdroxides,  not  only  because  like  these 
cy  contain  one  or  more  hydroxy!  groups 
It  also  because  they  form  salts  with  acids, 
iminating  water. 

Ethyl  alcohol,  C»H»OH,  is  the  alcohol  de- 
ved  chiefly  from  grain,  and  as  it  is  the 
ost  important  it  will  receive  attention  first, 
thyl  alcohol,  in  its  chemical  combinations, 
»rms  a  numerous  class  of  compounds,  many 
[  which  are  of  the  highest  importance  in 
ic  arts.  To  illustrate  the  chemical  proper- 
cs  of  alcohol  we  shall  observe  its  deport- 
icnt  with  sulphuric  add,  HaSO*,  which  is 
lown  by  the  subjoined  equation: 

2  (CjHj)  -h  H,S04  =  (CjHs),  SO4  +  2  (H,0) 
klcohol-+-Sulp.  acid=Ethyl  sulphate + Water. 

By  means  of  other  reactions  with  numerous 
ther  acids  we  obtain  an  endless  variety  of 
icohol  products,  notable  among  which  are 
uch  substances  as  ethyl  nitrate^  ctbyl  nitrite, 
thyl  chloride,  ethyl  acetate,  bromides, 
odides,  and  phosphates  of  ethyl,  and  so  on ; 
n  fact,  we  can  obtain  ethyl  products  of  al- 
nost  every  character. 

But  it  is  not  in  its  direct  combinations 
v'ith  acids  alone  that  we  obtain  ethyl  prod- 
ucts, as  the  chemist  can  control  processes 
n  the  laboratory  so  that  a  merely  modify- 
ng  action  on  alcohol  can  be  obtained  in- 
tead  of  bringing  about  its  actual  combina- 
ion  with  an  acid.  By  this  particular  process 
>f  chemical  manipulation  such  substances  as 
he  ethers  are  produced,  and  it  is  proper  to 
emark  at  this  point  that  the  ethers  are 
ully  as  numerous  as  the  alcohols  and  acids 
rem  which  they  are  derived. 

It  was  shown  above  that  the  reaction  of  al- 
ohol  and  sulphuric  acid  gives  as  products 
thyl  sulphate  and  water,  but  by  employing 
cid  considerably  more  dilute  than  that  used 
1  the  first  operation  we  obtain  ethyl  ether,  or 
iioxide  of  ethyl,  instead  of  ethyl  sulphate, 
i^thyl  ether  is  the  anesthetic  that  finds  a 
irorld  wide  use  in  surgery.  The  method  of 
ts  preparation  was  discovered  by  Dr.  W. 
r.  G.  Morton,  of  Boston,  about  1847,  and  it 
aay  be  said  that  its  discoverer  conferred 

greater  boon  on  humanity  than  any  other 
nan  who  has  ever  lived. 

In  the  preparation  of  ether  sulphuric  acid 
xerts  merely  a  modifying  influence  on  the 
icohol,  converting  it  into  ether,  but  does 
lot  combine  with  the  alcohol,  and  conse- 
luently  does  not  enter  into  the  composition 
)f  the  finished  product. 

The  theory  of  ether ification  is  not  thor- 
oughly understood,  but  ether  is  produced  by 
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distilling  dilute  sulphuric  acid  and  alcohol 
together  at  only  a  slightly  elevated  tempera- 
ture ;  any  departure  from  a  certain  range  of 
temperature  and  concentration  will  result  in 
the  production  of  a  different  compound  in- 
stead of  ether.  The  formula  of  ether  is 
CaH»OGH»,  and  an  inspection  of  the  for- 
mula will  show  that  the  change  is  of  a  na- 
ture very  similar  to  polymerization,  i.  e„ 
two  molecules  of  one  compound  fall  to- 
gether to  form  one  molecule  of  a  new  com- 
potmd.  Wood  alcohol  treated  in  the  same 
way  will  give  methyl  ether,  or  both  alco- 
hols may  be  used  at  the  same  time,  which 
gives  a  mixed  ether,  methyl-ethyl-ether. 

When  alcohol  is  added  to  the  boiling 
solution  of  a  nitrate  of  silver  mercury,  cop- 
per, etc.,  a  brisk  effervescence  occurs,  and 
the  precipitate,  which  slowly  subsides  and 
settles,  constitutes  that  dangerously  explo- 
sive class  of  substances  known  as  fulmi- 
nates, which  are  principally  used  for  prim- 
ing in  percussion  caps  and  exploders,  and 
which,  owing  to  their  treacherous  and  un- 
certain character,  have  been  the  cause  of 
many  sad  accidents. 

Chloroform,  or  tri-chlormethane,  CHCL«, 
is  obtained  by  distilling  dilute  alcohol  with 
chloride  of  lime  or  bleaching  powder.  It  is 
an  important  anesthetic  in  surgery,  bpt  not 
as  extensively  used  as  ether;  it  was  discov- 
ered by  Soubeiran  and  Liebig  in  1831.  Be- 
sides the  alcohols  thus  far  described,  which 
contain  but  one  "OH"  group,  there  are  sev- 
eral other  alcohols  containing  from  one  to 
six  or  eight  "OH"  groups,  and  as  each 
"OH"  group  can  be  replaced  by  an  acid 
radical  in  chemical  operations,  the  products 
of  alcohols  are  almost  unlimited  as  to  num- 
ber and  character. 

Glycerine,  CsHbCOH)*,  is  classed  as  a  tri- 
hydric  alcohol,  because  it  contains  three 
"OH"  groups,  and  if  it  is  caused  to  react 
with  fuming  nitric  acid,  or  with  a  mixture 
of  concentrated  sulphuric  and  nitric  acids 
(which  gives  the  same  reaction),  the  three 
"OH"  groups  in  glycerine  are  exchanged 
for  (N0»)3,  three  molecules  of  nitric  acid 
base,  the  compound  formed  being  glycerl 
tri-nitrate,  or  nitro  glycerine,  the  world's 
greatest  explosive. 

Mannite,  or  mannitol,  is  an  alcohol  con- 
taining six  "OH"  groups,  and  when  treated 
as  described  above  it  yields  mannyl  hexani- 
trate,  taking  up  six  molecules  of  nitric  acid 
base;  it  is  a  most  violent  explosive,  very 
closely  allied  to  nitro  glycerine. 

The  ultimate  products  of  all  alcohols,  if 
oxidation  is  allowed  to  proceed  to  its  full 
extent,  will  be  acids;  thus  grain  alcohol,  or 
the  liquids  containing  it,  will  produce  acetic 
acid  (vinegar) ;  wood  alcohol  (methyl 
hydrate)  will  produce  formic  acid. 

In  many  operations  in  chemistry  the  oxi- 
dation is  controlled  for  the  specific  purpose 
of  obtaining  a  product  that  stands  inter- 
mediate between  an  alcohol  and  the  acid 
which  it  would  yield  as  an  ultimate  prod- 
uct. Ethyl  aldehyde,  or  acetic  aldehyde, 
stands  between  grain  alcohol  and  acetic 
acid;  meihvl  aldehyde,  or  formic  aldehvde 
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(known  also  as  formalin),  stands  between 
wood  alcohol  and  formic  acid. 

THE  COMMERCIAL  PRODUCTION  OF  ALCOHOL. 

The  industrial  production  of  alcohol  is 
governed  by  a  great  variety  of  circtun- 
stances  and  conditions,  which  tend  to  place 
its  manufacture  on  a  different  basis  in  dif- 
ferent localities.  As  the  selection  of  raw 
materials  for  its  production  marks  the  first 
step  in  the  process  of  its  manufacture,  the 
most  important  sources  from  which  it  is 
derived  will  first  be  considered.  The 
sources  of  alcohol  may  be  divided  into  three 
classes,  as  follows: 

First  Group — Fluids  in  which  alcohol  is 
present  already  formed,  such  as  wine,  beer, 
cider,  etc.;  from  this  group  the  alcohol  is 
obtained  by  simple  distillation. 

Second  Group — Substances,  either  solid  or 
liquid,  which  contain  sugar,  which  may  be 
either  cane  sugar,  dextrose  or  levulose;  in 
this  group  are  included  such  substances  as 
sugar  cane,  beet  root,  carrots,  maize  stalk, 
sorghtmi,  apples,  cherries,  figs,  etc. ;  the  mo- 
lasses of  cane  and  beet  root  sugar  manufac- 
ture, the  marc  of  grapes  and  the  refuse 
grain  of  beer  making. 

Third  Group — All  substances  which  orig- 
inally contain  neither  sugar  nor  alcohol, 
but  which  cotitain  substances  that  by  ap- 
propriate treatment  may  be  converted  into 
sugar  and  dextrose.  The  most  important 
articles  in  this  class  are  potatoes,  rye, 
wheat,  b>rfey,  oats,  maize  and  rice. 

PREPARATION  OF  A  VINOUS  MASH. 

As  the  description  of  the  manufacture  of 
alcohol  from  grain  will  be  illustrative  of 
general  principles  and  as  a  clear  conception 
of  this  process  will  give  a  very  fair  idea 
of  the  manufacture  of  spirits  in  general, 
descriptions  of  the  processes  of  manufac- 
ture from  other  raw  materials  will  be  con- 
sidered beyond  the  scope  of  this  article. 
Generally,  more  than  one  kind  of  grain  is 
used,  for  experience  has  shown  that  wheat 
and  barley  or  rye  and  barley  will  give  a 
better  yield  and  better  results  in  general 
than  either  of  these  substances  used  sepa- 
rately. 

BRUISING   AND    SOAKING  THE   MATERIALS. 

The  first  step  in  the  process  is  the  bruis- 
ing of  the  materials.  The  malted  and  un- 
malted  grain  is  thoroughly  bruised.  As 
it  is  not  essential  in  the  manufacture  of 
spirits  that  a  clear  wort  should  be  prepared 
the  grain  is  broken  up  very  finely,  as  by  this 
means  the  formation  of  sugar  is  rendered 
much  more  complete. 

The  operation  of  mixing  with  water  is 
carried  out  in  a  manner  very  similar  to 
that  employed  by  brewers,  except  that  the 
distiller  aims  at  the  conversion -of  the  en- 
tire starch  into  glucose,  while  the  brewer 
does  not  desire  complete  conversion,  de- 
siring some  dextrine.  One  matter  that  re- 
quires attention,  however,  is  that  the  quan- 
tity of  water  used  must  not  be  diminished 
below  a  certain  amount,  or  a  loss  of  spirit 
will  result. 
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COOLING    AND    FERMENTATION. 

When  the  saccharification  is  complete  the 
mash  should  be  rapidly  brought  to  the 
proper  temperature  for  fermentation  by  be- 
ing placed  in  cooling  vessels  operated  on 
refrigerating  principles.  The  temperature 
to  which  the  mash  is  reduced  varies  with 
other  conditions,  but  in  general  it  is  ap- 
proximately 73°  Fahr.  The  fermentation 
vat  is  frequently  made  of  wood,  though 
sometimes  of  stone.  Either  beer  yeast  in 
its  fluid  condition  or  dry  yeast  is  used  to 
set  up  the  fermentation.  Of  the  former 
about  I  per  cent,  of  the  volume  of  the  mash 
undergoing  treatment  is  used.  After  stand- 
ing from  three  to  five  hours  the  temperature 
of  the  mash  will  be  some  55°  or  60°  higher, 
Fahr.  scale.  Carbon  dioxide  is  given  off 
and  the  heavier  matters  settle  to  the  bottom 
of  the  vat  The  yield  of  alcohol  is  better, 
however,  if  the  temperature  is  kept  down 
to  about  65**  Fahr. 

DISTILLATION. 

After  the  fermentation  process  has 
reached  completion,  which  will  generally 
be 'the  case  at  the  end  of  about  ninety-six 
hours,  the  clear  supernatant  liquid  in  the 
vat  is  ready  for  the  final  process  of  dis- 
tillation. The  fermented  liquid  consists  es- 
sentially of  water  and  alcohol,  and  as  water 
boils  at  212**  Fahr.  and  alcohol  boils  at 
about  PS**  Fahr.  it  will  be  readily  seen  that 
when  heat  is  applied  the  alcohol  will  have 
a  strong  tendency  to  pass  over  first  in  the 
process  of  distillation.  It  must  not  be  as- 
sumed, however,  that  the  separation  is  par- 
ticularly easy  and  simple,  for  such  an  idea 
is  very  erroneous.  Alcohol  has  a  very  con- 
siderable affinity  for  water,  and  this  par- 
ticular property  renders  its  separation  from 
water  so  difficult  that  it  cannot  be  complete- 
ly effected  by  the  process  of  distillation  un- 
assisted by  other  processes.  It  is  stated 
on  excellent  authority,  however,  that  the 
perfected  still  of  the  present  day  can  de- 
liver 95  per  cent  alcohol  in  commercial 
operation. 

For  removing  the  last  traces  of  water 
and  delivering  anhydrous  or  absolute  alco- 
hol, the  alcohol  vapor  must  be  compelled 
to  pass  over  powerful  dessicating  agents, 
such  as  fused  calcium  chloride,  caustic 
lime  or  other  substances  that  have  an  equal 
affinity  for  watery  vapor.  Absolute  alcohol 
is  something  for  which  there  is  no  par- 
ticular use  outside  of  the  laboratory,  but  in 
calculating  the  thermal  value  of  alcohol  in 
connection  with  its  use  for  power  it  should 
be  borne  in  mind  that  it  is  the  percentage 
of  absolute  alcohol  in  a  gallon  that  is  to  be 
considered. 

DISTILLING    APPARATUS. 

The  principle  of  all  distilling  apparatuses 
is  the  same,  the  idea  being  to  convert  the 
volatile  product  sought  into  vapor,  and  it 
follows  from  a  consideration  of  the  prin- 
ciples involved  that  there  must  be  a  large 
difference  in  the  boiling  points  of  the  liquids 
that  are  to  be  effectually  separated  by  such 
a  process.  While  a  large  amount  of  water 
is    vaporized    and    rises    with    the    alcohol 


vapor,  yet  in  the  condensing  spiral  (tech- 
nically termed  a  worm)  a  large  portion  of 
this  water  is  condensed  and  runs  back  to 
the  still.  The  still  is  usually  constructed 
of  copper,  and  is  essentially  a  steam  boiler, 
provided  with  ingress  and  egress  passages 
of  sufficient  size  to  permit  the  introduction 
and  removal  of  the  different  substances 
>vhich  are  to  be  treated  in  it  A  large  cop- 
per pipe  rises  from  the  still  and  continues 
to  the  point  at  which  it  enters  the  cooling 
apparatus  or  condenser.  The  condensef 
may  derive  its  cooling  power  from  a  con- 
stant circulation  of  cold  water,  or  any  of 
the  artificial  methods  of  refrigeration  may 
be  successfully  employed.  The  object  to 
be  accomplished  is  the  condensation  of  the 
heated  vapors  to  the  liquid  condition  and 
the  further  cooling  of  the  condensed  liquid 
to  a  point  which  will  reduce  loss  by  re- 
evaporation  to  a  minimum. 

The  condensed  spirit,  with  such  a  per- 
centage of  water  as  it  contains,  passes 
on  to  the  receiver,  from  which  it  is  drawn 
later  to  receive  such  further  treatment  in 
the  matter  of  concentration  and  rectifica- 
tion as  the  purposes  for  which  it  is  intend- 
ed seem  to  justify. 

REMOVAL  OF  VOLATILE  IMPURITIES. 

By  causing  the  vapor  from  the  still  to 
pass  over  or  through  layers  of  quicklime, 
or  some  such  dehydrating  agent,  the  last 
traces  of  water  will  be  removed  and  such 
substances  as  acetic  acid  in  the  distillate 
will  be  fixed  and  retained  by  the  alkaline 
base;  for  the  removal  of  fusel  oil,  which 
is  a  very  objectionable  impurity  in  spirit 
obtained  from  the  potato,  filtration  through 
animal  charcoal  seems  to  be  productive  of 
the  best  results. 

YIELD    OF    ALCOHOL   FROM    VARIOUS    PRODUCTS. 

The  percentage  yield  given  below  is  taken 
from  a  standard  reference: 
100  parts  starch  yield  56.78  parts  alcohol. 
100  parts  cane  sugar  yield  51.10  parts  alco- 
hol. 
100  parts  dextrose  yield  51.01  parts  alcohol. 
100  parts  barley  yield  22.32  parts  alcohol. 
100  parts  barley   malt  yield   27.4  parts   al- 
cohol. 
100  parts  wheat  yield  24.61  parts  alcohol. 
100  parts  rye  yield  22.90  parts  alcohol. 
100  parts  potatoes  yield  9.16  parts  alcohol. 

The  figures  are  interesting  and  instruc- 
tive, because,  knowing  the  cost  of  raw  ma- 
terials, we  have  a  very  important  factor  in 
estimating  the  probable  cost  per  gallon  of 
alcohol  with  no  tax. 

PRACTICAL    TESTS    OF    STRENGTH    OF    ALCOHOL. 

The  most  commonly  applied  test  for  ascer- 
taining the  strength  of  alcohol  is  the  hy- 
drometer test,  based  on  the  specific  gravity 
of  the  liquid.  While  this  test  is  the  only 
practical  test  that  can  be  made  by  the  non- 
technical, it  is  not  in  any  case  an  absolute 
index  of  purity. 

The  specific  gravity  of  absolute  grain 
alcohol  is  given  at  .7938,  and  that  of  wood 
alcohol  as  .8142.  This  difference  is  so  small 
that  it  is  very  doubtful  whether  the  addi- 
tion of  15  or  20  per  cent,  of  wood  spirit. 


as  an  adulterant,  could  be  ascertained  b 
means  of  an  hydrometric  determinadoc 
especially  by  those  who  are  not  experts  i 
such  matters. 

Wood  alcohol  will  probably  be  used  as 
denaturizing  agent,  as  it  is  very  much  cm 
ployed  for  that  purpose  at  the  prcsa 
time,  so  the  characteristic  odor  of  woo 
alcohol  would  be  wholly  without  signif 
cance  when  it  came  to  detecting  its  prcj 
ence  as  an  adulterant  It  may  bappei 
however,  that  the  prices  of  both  articl€ 
will  be  so  nearly  alike  that  there  will  h 
no  incentive  for  such  a  practice.  A  vcr 
slight  difference  in  specific  gravity  rcpn 
sents  a  relatively  large  difference  in  th 
percentage  strength  of  alcohol.  A  spcdfi 
gravity  of  .8418  represents  82.62  per  cent 
while  specific  gravity  .8228  correspond 
with  90  per  cent 

WOOD    ALCOHOL. 

Wood  alcohol  is  probably  always  ob 
tained  as  a  by-product ;  the  yield  is  so  smal 
and  the  products  with  which  its  manuiac 
ture  is  associated  are  so  much  more  un 
portant  that  it  is  generally  the  third  arti 
cle  in  rank  in  plants  in  which  it  is  pro 
duced. 

The  destructive  distillation  of  wood  is  : 
process  generally  applied  to  secure  th^ 
charcoal  which  the  wood  will  yield;  th< 
volatile  products  that  are  driven  off  consist 
mostly  of  tarry  matter  and  acetic  acid,  witi 
about  I  per  cent  of  wood  spirit;  that  1$ 
for  example,  100  pounds  of  oak  wood  j; 
said  to  yield  i  pound  of  wood  alcohol 

The  acetic  acid  is  neutralized  with  lime 
and  is  marketed  to  manufacturing  chemi^ 
in  the  form  of  calcium  acetate;  here  it  ii 
subjected  to  dry  distillation  for  the  produc 
tion  of  acetone  or  distilled  with  sulphuric 
acid,  which  liberates  the  acetic  acid  that  ii 
contains. 

The  crude  wood  alcohol  is  recovered  bj 
distilling  the  aqueous  solution  in  which  ii 
is  contained,  but  as  the  solution  contains  a 
considerable  quantity  of  acetone,  which 
has  very  nearly  the  same  boihng  point  as 
the  alcohol,  distillation  alone  will  not  fur- 
nish it  in  a  state  of  ordinary  purity. 

The  crude  wood  ^spirit  may  be  obtained 
in  a  reasonable  state  of  purity  by  treating 
it  with  calciimi  chloride,  with  which  it 
forms  a  crystalline  compound;  the  crystals 
are  drained  and  afterwards  distilled  with 
water.  The  dilute  spirit  obtained  in  this 
way  can  be  concentrated  by  distillation,  2nd 
finally  be  dehydrated  over  quicklime. 

The  use  of  wood  alcohol  as  a  fuel  in  \'apor 
engines  is  not  likely  to  assume  any  great  com- 
mercial importance — at  least  not  in  the  near 
future;  its  calorific  value  is  very  much 
lower  than  that  of  grain  alcohol,  as  will  be 
shown  by  subsequent  calculations,  and  an- 
other thing  against  it  is  its  comparatively 
low  yield  from  the  raw  materials  from 
which  it  is  derived,  coupled  witli  the  fact 
that  much  time,  labor  and  expense  mu»t 
be  considered  in  connection  with  its  purifi- 
cation, which  must  at  least  come  up  to  com- 
mercial standards.    The  use  of  such  a  prod- 
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uct  for  power  purposes  will  o(  necessity 
call  for  a  higher  standard  of  purity  than 
that  which  may  be  entirely  satisfactory 
when  it  is  employed  as  a  solvent  in  the 
manufacture  of  varnishes,  etc.  If  grain  al- 
Dohol  proves  successful  in  vapor  engine 
^ctice,  both  technically  and  commercially, 
t  will  furnish  valuable  data  which  will  en- 
ible  power  users  to  predict  what  may  be 
sxpected  from  wood  alcohol  similarly  em- 
iloyed  without  any  special  experiment. 

HEAT    VALUE    OF    ALCOHOL. 

There  are  two  methods  for  determining 
he  heat  units  in  fuels.  The  first  one  em- 
ployed consists  in  burning  an  accurately 
veighed  sample  of  the  particular  substance 
tnd  arranging  things  so  that  the  total  heat 
solved  would  be  taken  up  by  an  accurately 
veighed  quantity  of  water,  the  temperature 
)f  the  water  being  noted  at  the  commence- 
ment and  also  at  the  end  of  the  operation, 
»  the  number  of  degrees  through  which 
the  temperature  rose,  multiplied  by  the 
Nreight  of  the  water  used  in  the  determina- 
tion, gave  the  number  of  heat  utlits  evolved 
by  the  combustion  of  a  given  weight  of  the 
substance.  All  details  in  such  determina- 
tions are  executed  with  that  high  degree  of 
refinement  that  is  absolutely  essential  to 
scientific  accuracy.  In  this  way  the  thermal 
value  of  carbon,  hydrogen  and  many  other 
substances  has  been  experimentally  deter- 
mined. 

Chemical  science  premised  that  if  the  heat 
values  of  the  elements  had  been  established 
by  the  processes  of  calorimetry  the  thermal 
value  of  a  compound  could  be  calculated 
from  the  data  afforded  by  quantitative 
analysis.  The  matter  was  made  the  sub- 
ject of  experimental  investigation  by  such 
eminent  men  as  Dulong  and  Pettit,  and  the 
result  is  that  today  calculation  of  the  heat 
value  of  fuels  from  the  results  of  a  chem- 
ical analysis  is  considered  as  accurate  and 
as  trustworthy  as  the  results  obtained  by 
the  most  elaborate  operation  in  calorimetry. 
One  matter  that  requires  particular  men- 
tion is  that  it  has  been  found  that  when  a 
combustible  substance  contains  combined 
oxygen  and  also  hydrogen  the  full  value 
of  the  hydrogen  is  not  available. 

CALCULATION  OF  THERMAL  ENERGY. 

The  formula  of  ethyl  alcohol  is  C»H»OH. 
and  after  taking  off  the  H»0,  which  does 
not  give  any  heat,  we  have  left  GH4.  From 
this  and  the  atomic  weights  of  carbon,  hy- 
drogen and  oxygen  we  find  that  the  avail- 
able fuel  elements  in  a  pound  of  alcohol 
are  52.17  per  cent,  carbon  and  8.69  per 
cent,  hydrogen.  The  heat  units  which  are 
liberated  on  the  combustion  of  these  ele- 
ments are  as  follows:  ( 14.500 x. 5217 )  + 
(62,500  X. 0869)  =  12,995  H.  U.  This  is 
equal  to  12,995-4-2,545  =  5.106  horse  power- 
hours.  The  energy  in  one  United  States 
gallon  (=231  cubic  inches)  of  alcohol  is 
equal  to  5.106x6.58  =  33.60  horse  power- 
hours. 

The  formula  for  wood  alcohol  is  CHsOH,  n 
and  after  taking  away  the  unavailable  H2O 
there  remains  CHa.    The  heat  value  of  this 
alcohol  is  therefore 


(14.500  X  .375)  -h  (62,500  X  .0625) 

_ =  3.675 

horse  power-hours. 

The  heat  energy  of  one  United  States 
gallon  of  wood  alcohol  is  3.675x6.78  =  2491 
horse  power-hours. 

The  above  calculations  are  presented  for 
comparative  purposes  only,  and  are  based 
on  the  stated  quantity  of  absolute  alcohol 
used.  The  heat  values  determined  are  the 
energy  contained  in  the  alcohol  and  not 
the  available  energy,  as  in  practice  there  are 
large  unavoidable  losses. 


Operation   of   Qasoline   Motors   at 
High  Altitudes. 

By  AJ.AERT  L.  Clough. 
It  is  not  uncommon  to  hear  complaints 
from  users  of  gasoline  motor  cars  in  high 
altitudes  as  to  difficulties  experienced  in 
securing  proper  gasoline  mixtures  and  con- 
cerning the  low  gasoline  economy  which 
they  obtain.  Perhaps  it  may  not  be  with- 
out interest  to  such  automobile  owners  to 
consider  some  of  the  causes  of  the  troubles 
which  they  experience. 

VARIATION    OF    BAROMETRIC    PRESSURE. 

At  sea  level  a  cubic  foot  of  air  at  a  tem- 
perature of  60**  Fahr.  weighs  about  .076 
pound,  assuming  a  barometric  pressure  of 
30  inches.  At  an  altitude  of  5,000  feet 
above  sea  level  the  average  barometric 
height  is  about  24.7  inches,  and  at  60** 
Fahr.  a  cubic  foot  of  air  weighs  about  .063 
pound.  Ascending  to  an  altitude  of  io,ooa 
feet  above  sea  level,  at  which  height  the 
barometer  stands  at  about  20.5  inches  on 
the  average,  the  weight  of  a  cubic  foot  of 
air  at  the  above  temperature  becomes  .052 
pobnd,  and  at  14,000  feet  above  the  sea, 
where  the  barometer  commonly  registers 
17.6  inches,  air  weighs  .045  pound  per  cubic 
foot 

There  are  a  great  many  points  in  this 
country,  especially  in  the  Rocky  Mountain 
plateau  region,  where  automobiles  are  used 
at  altitudes  of  5,000  feet  or  over,  and  there 
are  some  considerable  mining  communities, 
such  as  Leadville,  Col.,  which  are  situated 
at  10,000  feet  above  sea  level.  The  "Climb 
to  the  Clouds"  up  Mount  Washington  car- 
ried the  competing  cars  to  an  altitude  of 
over  6,000  feet,  and  the  proposed  climb  up 
Pike's  Peak  would,  if  it  had  been  held,  have 
involved  an  altitude  of  over  14.000  feet 

REDUCTION   OF   CHARGE, 

At  an  elevation  of  5,000  feet  a  gasoline 
engine,  with  its  throttle  wide  open,  will 
draw  into  its  cylinder  per  stroke  only  about 
83  per  cent  as  large  a  weight  of  air  as  it 
will  at  sea  level.  At  10,000  feet  elevation 
this  ratio  is  reduced  to  68  per  cent,  and 
at  14.000  feet  altitude  it  becomes  59  per 
cent  As  a  certain  weight  of  air  will  prop- 
erly consume  a  certain  definite  weight  of 
fuel  and  no  more  it  is  evident  that  a  gaso- 
line engine,  in  order  to  work  with  an 
economical  mixture  at  an  altitude  of  5,cxx) 
feet,  must  not  be  fed  with  more  than  82 


per  cent,  of  the  weight  of  gasoline  per  stroke 
that  it  would  require  at  sea  level.  At 
10.000  feet  elevation  the  supply  of  gaso- 
line must  necessarily  be  reduced  to  68  per 
cent,  and  at  14,000  feet  it  must  be  cut 
down  to  59  per  cent. 

It  is  not  at  all  strange  that  the  car- 
buretors of  cars  adjusted  to  run  properly  at 
the  factory  (located  at  but  a  few  hundred 
feet  above  sea  level)  should  be  very  far 
from  correctly  adjusted  if  the  cars  are 
used  at  elevations  of  5,000  feet  or  over. 
The  factory  adjustment  will  almost  always 
give^po  rich  a  mixture  at  low  throttle,  and 
generally  throughout  the  whole  throttle 
range.  Moreover,  not  every  carburetor  on 
the  market  possesses  a  range  of  adjustment 
sufficient  to  properly  compensate  for  the 
rarefaction  of  the  air.  The  needle  valve  of 
the  spraying  nozzle  can  usually  be  adjusted 
to  meet  the  changed  conditions,  but  a 
change  of  the  spring  used  to  seat  the  aux- 
iliary air  admitting  device  may  have  to  be 
resorted  to  in  order  to  allow  of  the  en- 
trance of  a  sufficient  volume  of  air  at  full 
throttle  opening.  A  car  may  be  used  for 
some  time  at  a  high  altitude  with  the  over- 
rich  gasoline  mixture  produced  by  the  fac- 
tory adjustment,  and  during  such  time  it 
will  be  very  wasteful  of  fuel  and  very  trou- 
blesome in  other  ways.  A  proper  mixture 
can  always  be  secured  in  time,  if  sufficient 
pains  be  taken  in  adjusting  the  spraying 
jet  and  the  auxiliary  air  inlet 

Even  when  the  correct  mixture  is  ob- 
tained it  is  to  be  observed  that  a  gasoline 
cngifip,  when  used  at  an  altitude  of,  say, 
5,000  feet,  is  running  under  somewhat  dis- 
advantageous conditions.  With  its  throttle 
fully  opened  the  quantity  of  fuel  taken  into 
its  cylinder  during  each  suction  stroke  is 
no  more  than  that  which  the  same  engine 
would  draw  at  sea  level  when  throttled  17 
per  cent  If  it  were  used  at  10,000  feet 
elevation  with  throttle  fully  opened  it  would 
be  under  the  same  conditions  as  if  used  at 
sea  level  throttled  about  one-third,  and  at 
14.000  feet  altitude,  with  wide  open  throttle, 
it  would  be  drawing  the  same  charge  by 
weight  as  it  would  if  running  with  throttle 
nearly  one-half  closed  at  zero  altitude. 

SPECIAL   FUEL   ADJUSTMENT   REQUIRED. 

The  operator  who  drives  a  car  at  high 
altitudes  is  virtually  in  the  position  of  be- 
ing unable  to  open  his  throttle  beyond  a 
certain  fraction  of  its  full  opening.  The 
maximum  power  of  his  engine  is  thus  re- 
duced approximately  in  proportion  to  the 
decreased  weight  of  fuel  which  it  can  bum 
per  stroke.  This  reduction  in  maximum 
output  is  in  the  vicinity  of  17  per  cent  at 
5.000  feet  elevation,  and  as  high  as  41  per 
cent  at  14,000  feet  altitude. 

The  reduction  in  output  of  fully  one- 
sixth,  as  suffered  by  a  car  being  transported 
from  sea  level  to  an  altitude  of  5,000  feet, 
is  quite  readily  perceptible  in  respect  to  its 
reduced  hill  climbing  capacity.  If  the  car 
will  just  climb  on  the  high  gear  a  12  per 
cent,  grade  at  sea  level  it  will  surmount  no 
more  than  a  10  per  cent,  hill  at  the  altitude 
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Spoken  of,  and  at  10,000  feet  elevation  it 
would  be  incapable  of  negotiating  more 
than  an  8  per  cent,  grade. 

REDUCED   COMPRESSION. 

If  an  engine  is  intended  to  operate  at  a 
compression  pressure  of  75  pounds  per 
square  inch  with  full  throttle,  it  will  when 
removed  from  sea  level  to  an  elevation  of 
5,000  feet  show  a  maximum  compression 
pressure  of  about  62  pounds  with  wide  open 
throttle.  At  10,000  feet  above  the  sea  the 
same  engine  will  show  about  51  pounds 
compression,  and  at  the  summit  of  Pike*s 
Peak  the  maximum  would  be  about  44 
pounds. 

Thus  a  gasoline  engine,  when  operated 
at  a  high  altitude,  not  only  takes  in  what 
is  virtually  a  very  considerably  throttled 
charge,  but  it  is  also  operating  at  a  low 
degree  of  compression  even  when  run  with 
open  throttle.  So  far  as  the  compression 
pressures  realized  are  concerned,  a  gaso- 
line engine  operating  at  high  altitudes  is  to 
be  compared  with  a  partly  throttled  motor 
at  sea  level,  and  it  is  known  that  mainly 
on  account  of  the  low  compressions  at- 
tained a  throttled  motor  is  less  efficient 
than  the  same  motor  when  run  "wide  open." 
This  fact  accounts  to  some  extent  for  the 
low  gasoline  economy  reported  by  users  of 
gasoline  motors  at  high  elevations. 

While  it  is  impossible  to  prevent  the  re- 
duced fuel  capacity  of  a  gasoline  engine 
cylinder  at  high  altitudes  from  resulting 
in  a  diminution  in  its  output,  it  is  possible, 
by  decreasing  the  clearance  space  back  of 
the  piston,  to  so  increase  the  pressure  at 
compression  over  the  amount  which  it 
would  otherwise  attain  as  to  bring  it  to  its 
intended  absolute  value. 

The  efficiency  of  a  motor  so  modified 
would  be  considerably  better  than  if  em- 
ployed as  designed  for  use  at  sea  level.  A 
materially  higher  ratio  of  compression 
could  be  used  in  a  motor  intended  to  be 
operated  at  a  high  altitude  than  in  one  to 
be  employed  at  sea  level.  The  difficulties 
in  the  way  of  self  ignition,  vibration  and 
stresses  upon  moving  parts  would  not  be  in- 
creased over  what  they  would  be  at  sea 
level. 

SPECIAL  FEATURES  OF  DESIGN. 

It  would  seem  that  manufacturers  who 
send  cars  to  high  altitudes  ought  to  equip 
them  with  special  long  pistons  in  order  that 
the  compression  pressure  with  full  throttle 
attained  under  the  peculiar  atmospheric 
conditions  existing  where  these  cars  are  to 
be  run  should  be  as  high  as  that  realized 
at  sea  level.  Cars  sent  to  highly  elevated 
localities  should  be  equipped  with  car- 
buretors having  a  very  wide  range  of  ad- 
justment. In  some  extreme  instances  cars 
to  be  used  in  very  high  parts  of  the  coun- 
try might  well  be  geared  lower  than  other- 
wise, on  account  of  the  reduced  output  to 
be  expected  from  their  engines. 

LOWER    BOILING    POINT    OF    WATER. 

Another  difficulty  that  the  user  of  a  gaso- 
line car  in  high  altitudes  has  to  contend 
with  is  the  fact  that  the  circulating  water 


boils  at  a  considerably  lower  temperature 
than  at  sea  level.  At  an  altitude  of  5,000 
feet  water  boils  at  about  202**  Fahr.  in- 
stead of  212^  Fahr.,  and  at  10,000  feet  it 
boils  at  about  ips**  Fahr.  At  14,000  feet 
elevation  186°  Fahr.  marks  the  boiling 
point.  If  the  cooling  system  of  a  car  is  so 
designed  that  the  water  is  carried  very 
nearly  at  the  boiling  point  when  the  car  is 
used  at  sea  level,  it  may  happen  that  when 
employed  at  a  considerable  altitude  the 
water  will  rapidly  evaporate. 


Strength  of  Materials  for  the  De- 
signer. 

By  E.  J.  B. 

The  cars  on  the  market  at  the  present 
time,  as  a  rule,  show  clearly  that  designers 
are  devoting  more  attention  to  refinement 
in  design  of  the  various  parts  than  has  been 
the  custom  heretofore.  Surplus  stock  is 
removed  wherever  possible  within  the  lim- 
its of  manufacturing  cost,  so  that  the  car 
will  be  of  minimum  weight.  In  many  cases 
better  material  is  used  in  the  important  de- 
tails which  are  subjected  to  the  hardest 
usage,  thus  allowing  the  designer  to  com- 
bine lightness  and  neatness  with  strength 
and  durability.  In  other  words,  saving 
weight  is  becoming  more  and  more  one  of 
the  objective  features  in  up  to  date  design 
as  the  demand  increases  for  more  powerful 
and  faster  machines. 

That  this  general  tendency  denotes  prog- 
ress in  automobile  design  is  undoubtedly 
true.  Such  refinement  in  details,  however, 
increases  the  work  of  the  designer  to  quite 
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Test  Specimen. 

an  extent,  inasmuch  as  it  obliges  him  to 
know  more  accurately  and  depend  more  ab- 
solutely on  the  tested  strengths  of  the  ma- 
terials he  has  at  his  command.  Without 
this  knowledge  in  a  form  on  which  he  can 
depend  he  cannot  design  parts  strong 
enough  to  do  the  work  without  making 
them  excessively  heavy.  To  design  his  de- 
tails light  and  at  the  same  time  strong 
enough  to  fill  their  place  means  that  the 
average  designer  must  not  trust  his  sense 
of  proportion  or  experience  with  other  sim- 
ilar parts  too  far,  but  must  depend  more  on 
calculated  stresses  and  strains  in  at  least 
the  more  important  places.  I  do  not  mean 
by  this  that  he  should  bury  himself  under  a 
multiplicity  of  figures,  should  he  have  a 
natural  fondness  for  mathematics,  but 
rather  make  a  judicious  use  of  his  slide 
rule  or  whatever  method  of  calculation  is 
most  convenient  to  him,  determining  within 
reasonable  limits  the  forces  and  strengths 
with  which  he  has  to  deal.  In  this  manner 
he  should  be  able  to  save  many  pounds 
weight  in  the  complete  car  and  have  his 
parts   amply   strong.     This   saving  will   be 


more  noticeable,  of  course,  if  he  uses  high 
grade  material. 

If  the  designer  has  done  his  work  wisely 
and  well  it  would  seem  as  though  his  trou- 
bles should  be  over  with  the  completion 
of  the  cfesign,  but  probably  he  will  have 
many  more  coming  to  him  as  the  parts  are 
manufactured  and  put  in  service. 

One  of  these  troubles  is  inaccuracy  in 
shop  work,  which  is  naturally  more  notice- 
able when  the  parts  are  designed  to  be 
made  the  safe  limit  of  strength.  This  is 
particularly  true  if  high  grade  materials 
are  used,  as  what  would  be  perhaps  a  com- 
paratively thick  shell  of  one  metal  would 
be  a  thin  one  of  the  other,  and  a  little 
variation  in  machining  would  never  be 
found  in  the  former  but  might  weaken  the 
latter  to  the  breaking  point  This  would 
hardly  be  a  fault  of  the  designer,  should 
the  part  fail  in  service,  but  it  might  keep 
him  pretty  busy  explaining  why  it  was  not 
if  he  was  imable  to  point  out  the  defective 
-  machine  work.  The  only  remedy  for  this  is 
either  more  allowance  for  variations  or 
more  accurate  shop  work. 

Another  trouble  which  is  occasionally 
brought  to  the  notice  of  the  writer  is  mak- 
ing parts  from  weaker  material  than  Ae 
design  contemplated.  For  instance,  a  cer- 
tain part  may  be  properly  designed  to  be 
made  from  a  material  of  a  certain  strength, 
but  later  in  the  season,  from  some  of  many 
possible  causes,  the  strength  of  the  material 
from  which  the  piece  is  made  may  be  con- 
siderably less,  and  the  piece  fail  in  service. 
Nothing  but  a  test  of  the  material  last 
used,  showing  it  weaker  than  it  should  be, 
will  satisfy  the  "powers  that  be,"  who  hold 
the  destiny  of  the  designer  responsible  for 
the  part  in  question. 

Tests  of  the  strength  of  the  materials 
used  seem  to  be  the  only  sure  way  of 
knowing  just  what  is  going  into  the  cars 
being  manufactured,  and  the  more  often 
accurate  tests  can  be  made  the  better  check 
they  will  be.  To  facilitate  these  tests  on 
castings  and  be  sure  that  the  test  speci- 
mens are  of  the  same  grade  of  metal  as 
the  castings  a  test  coupon  of  about  the 
dimensions  shown  in  the  sketch  should  be 
cast  on  the  important  castings,  that  it  may 
be  detached  and  tested  at  any  time  with 
the  least  trouble.  The  thickness  of  this 
test  coupon  should  be  that  of  the  main 
section  of  the  casting  to  which  it  is  at- 
tached. 

A  handy  way  to  specify  this  is  to  furnish 
the  patternmaker  with  a  sketch  of  the 
coupon  and  allow  him  to  attach  it  to  the 
pattern  where  most  convenient  when  the 
drawing  of  the  part  specifics  a  test  speci- 
men. The  presence  of  this  test  specimen 
might  also  act  as  a  hint  to  the  foundryman 
that  tests  were  to  be  made  of  the  castings 
he  was  furnishing. 

In  the  case  of  parts  made  from  bar  stock 
or  forgings  the  stock  should  be  frequentlr 
tested  to  see  that  it  is  up  to  the  required 
standard. 

Another  safeguard  for  the  designer,  and 
a  reminder  to  all  interested,   is  to   specify 
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on  the  detail  drawings  of  the  important 
parts  the  least  elastic  limit  and  ultimate 
tensile  strength  in  pounds  per  square  inch 
which  the  material  specified  is  to  have. 

Different  manufacturers  procure  their 
materials  from  different  sources,  and,  of 
»urse,  each  should  make  tests  from  the 
actual  materials  used.  This  can  be  easily 
lone,  however,  and  the  results  are  of  value 
;rom  both  the  designing  and  manufacturing 
standpoints. 


Limousine  Body  Construction. 

By  F.  E.  Watts. 
Few  casual  observers  realize  the  strains 
»  which  an  automobile  body  is  subjected, 
lor  the  strength  and  toughness  which  it 
nust  have  to  withstand  these  strains.  The 
)ortion  of  the  frame  on  which  the  body 
rests  varies  from  60  to  no  inches  in  length, 
md  from  24  to  36  inches  in  width,  in  dif- 
ferent types  of  cars,  and  forms  therefore  a 
platform  of  such  size  that  it  cannot  be  kept 
nearly  plane,  as  the  wheels  travel  over  im- 
fxtn  streets,  now  dropping  into  holes,  now 
rising  over  obstructions.  Distortion  of  the 
frame  is  certain,  whatever  form  of  spring 
suspension  may  be  used,  and  bodies  must 
be  so  built  as  to  resist  this  distortion  with- 
out injury. 

Frames  of  channel  section  pressed  steel 
as  now  built  possess  considerable  stiffness 
in  themselves  against  warping  under  spring 
action,  and  every  part  bolted  to  the  frame 
helps  to  resist  distortion,  particularly  the 
body,  because  of  its  great  height.  This 
means  that  these  constant  strains  are  par- 
tially transferred  from  the  frame  to  the 
body  and  must  be  resisted  by  it. 

In  an  inclosed  body  of  any  type  these 
strains  start  at  the  bottom  and  pass  to  the 
top,  where  they  would  be  most  severe,  if 
it  were  not  for  the  slight  flexibility  of  the 
upper  portion.  They  are  localized  in  the 
corners,  and  poorly  constructed  bodies  of- 
ten open  at  these  points,  allowing  moisture 
to  enter  the  framing,  which  quickly  de- 
stroys the  body. 

A  good  sized  touring  body  must  carry 
four  to  seven  passengers,  who  will  average 
160  pounds  each,  making  the  total  pas- 
senger weight  640  to  1,120  pounds.  The 
larger  portion  of  this  weight  is  carried  on 


the  seats  at  a  height  of,  say,  20  inches  from 
the  frame.  In  starting  and  stopping  sud- 
denly, and  when  swaying  from  side  to  side, 
the  inertia  of  this  weight  must  be  over* 
come  by  the  body,  and  although  the  cush- 
ions reduce  the  severity  of  the  effect  pro- 
duced, the  remaining  strains  are  consider- 
able. If  we  add  to  these  strains  the  effects 
from  the  weight  of  the  upper  part  of  a 
closed  body,  and  the  strains  due  to  wind 
pressure  at  high  speeds,  we  will  readily  see 
that  the  best  body  which  can  be  produced 
is  none  too  good  for  the  work,  and  that 
extra  first  cost  will  be  more  than  repaid  by 
the  additional  wear  obtained. 

Of  the  different  methods  of  construction 
— pressed  steel,  sheet  metal  with  a  metal 
frame,  sheet  metal  with  a  wood  frame,  cast 
aluminum  and  all  wood — each  has  its  ad- 
vantages, and  all  are  good  if  well  made. 
The  particular  body  the  construction  of 
which  I  am  about  to  describe  is  the  latest 
type  of  limousine  made  by  the  Packard 
Motor  Car  Company  in  their  factory  at  De- 
troit It  is  a  sheet  aluminum  body  with 
hardwood  frame. 

The  wood  used  .for  framing  is  second 
growth  ash,  with  the  exception  of  one  or 
two  pieces  where  the  shape  is  such  that 
whitewood  is  preferable.  Some  mahogany 
is  used  for  window  frames,  trimmings,  etc. 
This  wood  is  of  the  best  quality,  carefully 
selected.  All  lumber  is  kept  in  a  drying 
room  in  pieces  of  such  size  that  the  fin- 
ished parts  are  thoroughly  and  evenly  sea- 
soned. From  the  drying  room  it  goes  to 
the  saw  room,  where  each  piece  is  sawed, 
planed  and  shaped  to  correspond  with 
standard  templates. 

The  aim  in  frame  construction  is  to  pro- 
vide for  all  stresses,  and  to  produce  a  thor- 
oughly substantial  body.  Wherever  two 
pieces  are  joined,  they  are  lock  jointed,  se- 
cured by  glue  and  held  by  screws,  making 
joints  which  are  practically  a»  strong  as 
the  solid  wood.  Nails  are  seldom  used,  and 
only   in   unimportant   places. 

The  window  slides,  the  whorl  at  the  bot- 
tom of  the  coupe  pillar,  and  the  ornamental 
beading  are  all  cut  out  of  the  solid  wood. 

The  method  of  assembling  is  as  follows: 
The  two  side  sills  are  taken  first  ;  these, 
with  the  short  uprights  which  go  from  them 
to  the  bottom  of  the  seats,  also  the  hori- 


zontal pieces  connecting  their  tops,  are 
mortised  together  and  secured  in  place  by 
glue  and  screws.  When  these  assembled 
side  frames  are  "set,"  they  are  moimted 
upon  special  stands  which  are  used  in  all 
the  succeeding  operations.  They  are  now 
clamped  to  templates,  which  hold  them  in 
the  proper  relation  to  each  other,  and  the 
cross  pieces  are  fitted  and  secured  in  place, 
leaving  the  rough  frame  below  the  bottom 
of  the  seats  complete.  The  outside  of  this 
under  body  framework  is  smoothed,  and 
the  aluminum  sheets  for  the  back  and  sides 
are  fastened  in  place.  The  top  of  this 
framework,  upon  which  the  bottom  of  the 
seats  rests,  is  now  surfaced  off  to  straight 
edges,  and  all  is  in  readiness  for  putting  the 
top  in  place. 

Four  uprights,  which  form  the  door  and 
coupe  posts  and  act  as  the  central  sup- 
ports for  the  top,  are  now  secured  in  posi- 
tion; these  are  solid  posts  extending  from 
the  top  to  the  bottom  of  the  body.  The 
two  front  posts,  together  with  the  framing 
for  the  front  windows,  have  been  previously 
assembled,  and  this  assembly  is  carefully 
fitted  to  the  under  body  frame.  Fig.  i 
shows  the  frame  at  this  stage,  without  the 
aluminum  sheets,  however. 

Upon  the  four  uprights  now  in  position 
is  placed  the  frame  for  the  top.  This 
frame  has  been  separately  assembled,  and 
consists  of  a  rim  of  ash,  reinforced  by 
light  but  stiff  cross  pieces  of  the  same  ma- 
terial. 

The  back  and  arms  for  the  front  seat  are 
now  secured,  and  the  bottom  of  the  rear 
seat  is  fitted  and  screwed  in  place.  Four 
rear  posts  are  next  put  in,  and  cross  pieces 
which  form  the  lower  sills  for  the  windows 
at  back  and  side.  Also  short  uprights  from 
these  cross  pieces  to  the  bottom  of  the  seat, 
and  cur\'ed  pieces  which  determine  the 
shape  of  the  rear  comers.  Fig.  2  shows 
the  frame  at  this  stage. 

The  form  of  the  body  is  now  completely 
outlined,  but  considerable  work  must  still 
be  done  before  the  frame  is  ready  to  re- 
ceive the  aluminum  sheets.  Comer  pieces  / 
must  be  fitted  here  and  there,  and  iron 
braces  added  wherever  they  are  necessary. 
All  the  parts  that  are  to  be  covered  by  the 
metal  must  be  brought  down  to  a  uniform 
surface    that    they    may    support    the    alu- 
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minum  and  keep  it  in  shape.  The  care  with 
which  this  is  done  helps  to  determine  the 
wearing  qualities  of  the  body. 

After  this  surfacing  the  entire  frame 
work  is  treated  with  a  waterproofing  solu- 
tion to  prevent  any  possibility  of  its  swell- 
ing from  moisture.  Fig.  2  shows  the  (rame 
work  ready  for  covering. 

In  the  aluminum  covering  seams  are 
avoided  wherever  possible,  and  when  it  is 
necessary  to  join  two  sheets  this  is  done 
along  the  lines  of  least  strain;  thus  there 
are  no  seams  at  the  comers,  but  the  metal 
is  brought  around  and  joints  are  made  on 
the  heavy  timbers  close  by.  The  aluminum 
sheets  are  beaten  over  iron  forms  until 
they  take  the  required  shapes,  thej]  are 
carefully  fitted  to  the  body  oil  which  they 
are  used,  so  that  each  separate  sheet  rests 
easily  in  its  proper  place  wholly  without 
springing,  straining  or  bending  of  any  kind. 

The  metal  is  of  unusual  thickness,  about 
i-i6  inch,  and  this  permits  the  usp  of 
countersunk  head  screws  in  fastening^  it  to 
the  frame.  Wherever  the  edge  of  the  alu- 
minum joins  the  wooden  frame,  the  frame  is 
recessed  to  bring  it  flush  with  the  surface 
of  the  wood,  so  that  the  heading  may  be 
readily  applied.  These  hammered  sheets 
are,  of  course,  rubbed  down  to  a  perfectly 
smooth  surface,  after  they  are  fastened  to 
the  body,  to  obliterate  the  little  dent^  left 
by  even  the  smoothest  possible  hammer 
work. 

All  joints  between  aluminum  and  wood, 
or  between  two  abutting  sheets  of  alu- 
minum, are  covered  with  heavy  half  oval 
brass  beading,  which  is  procured  in  special 
shapes  to  suit  the  different  seams.  It  is 
fastened  in  place  by  countersunk  head 
screws,  and  in  the  final  finishing  of  the  sur- 
face these  are  rubbed  down  so  smoothly 
they  cannot  be  seen  even  before  the  paint- 
ing begins.  The  screws  which  hole}  the 
aluminum  are  locked  in  place  by  the  bead- 
ing, while  the  screws  in  the  beading  are 
securely  held  by  having  the  fibres,  of  the'r 
heads  rubbed  into  the  beading  and  vice 
versa,  during  the  finishing  just  described. 

The  doors  are  hung  on  what  are  known 
as  "inside  hinges,"  which  are  not  visible 
either  from  the  inside  or  the  outside  when 
the  doors  are  closed.     Each  door  is  fa.f- 


tened  by  a  heavy  bolt,  while  on  the  door 
jamb  are  two  bronze  sockets,  made  taper- 
ing to  receive  bronze  guides  on  the  door. 
All  windows  slide  down  and  the  wind 
shield  slides  up  so  that  the  vehicle  may  bo 
operated  as  an  open  car.  The  window 
sashes  are  of  mahogany,  and  the  glass  is 
held  in  deep  grooves  cut  in  the  solid  wood. 

The  top  or  roof  is  a  three  layer  veneer; 
the  bottom  layer  is  mahogany  and  the  two 
upper  layers  are  whitewood.  It  is  covered 
with  canvas,  heavily  filled,  painted  and 
worked  perfectly  smooth.  The  entire  floor 
is  removable,  boards  being  doweled  to  each 
other  with  brass  dowels,  and  held  in  place 
by  a  special  locking  device. 

Each  body  is  fitted  to  a  standard  frame, 
kept  in  the  body  shop  for  that  purpose,  so 
that  touring  and  limousine  bodies  are  in- 
terchangeable. 

The  painting  and  upholstering  of  a 
limousine  body  require  great  care  and 
skill.  To  the  layman  seventeen  coats  of 
paint  and  varnish  may  seem  ridiculous, 
but  nevertheless  seventeen  coats  are  ap- 
plied.   The  resulting  finish  is  well  fitted  to 


Fig.  4- 

withstand  the  weather  and  the  wear  and 
tear  of  travel.  The  best  quality  of  broad- 
cloth is  used  in  the  inside  upholsterini^,  and 
the  standard  Packard  "Richelieu*'  blue 
leather  in  the  driver's  seat.  Every  possi- 
ble precaution  is  taken  to  prevent  the  least 
trace  of  dampness  entering  any  joint,  for 
this  causes  the  wood  to  swell,  loosens  the 
fastenings  of  the  aluminum  and  destroys 
the  body. 

All  usual  conveniences,  such  as  electric 
lights,  speaking  tubes,  foot  rests,  pockets 
for  toilet  articles,  etc.,  are  provided.  The 
inside  seating  capacity  is  five,  and  the  two 
extra  seats  fold  out  of  the  way  when  not 
in  use. 

Some  idea  of  the  time  required  to  per- 
form all  these  different  operations  may  be 
gathered  from  the  fact  that  ninety  days  is 
the  minimum  time  allowed  for  making  and 
finishing  a  limousine  body,  while  loo  days 
is  preferable. 

It  may  be  well  in  closing  to  remark 
that  in  the  building  of  automobile  bodies  of 
sufficient  strength  to  last  for  a  reasonable 
length  of  a  time,  as  compared  with  bodies 
for  horse  drawn  vehicles,  many  difficulties 
had  to  be  overcome.  A  horse  drawn  vehi- 
cle travels  from  20  to  35  miles  per  day. 
at  from  6  to  10  miles  per  hour,  while 
an  automobile  may  go  75  to  200  miles  in 
a  day,  and  its  speed  may  range  as  high  as 
50  miles  per  hour.  If  we  remember  that 
the  wear  on  the  body  is  substantially  pro- 
portional to  the  distance  traveled,  and  to 
the  square  of  the  speed,  we  will  see  that 
one  season's  use  of  an  automobile  body  is 
equal  to  several  seasons*  use  of  a  horse 
drawn  vehicle. 


Fig.  5. 


At  the  agricultural  motor  tractor  trials 
promoted  by  the  Suffolk  Agricultural  As- 
sociation, held  on  June  8  at  Ipswich,  the 
first  prize  of  £15  and  the  diploma  of  merit 
were  won  by  the  Ivel  agricultural  motor  for 
the  best  combination  of  machinerj'  for 
plowing  by  power,  other  than  hor>e« 
The  test  for  the  motor  plow  was  hauling 
three  furrow  Ransom  plows,  8  incbc- 
deep.  The  weather  was  quite  favorable  fi»r 
the  test,  which  was  witnessed  with  great 
interest  by  a  large  crowd  of  countr\Tncr. 
from  all  parts. 
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Compressed  Air  As  An  Auxiliary 
Power  on  Automobiles. 

Among  the  accessory  apparatus  which  is 
now  extensively  offered  for  attachment  to 
automobiles  is  the  compressed  gas  storage 
system  intended  to  furnish  a  store  of  en- 
ergy to  be  used  at  will  for  pumping  tires, 
blowing  the  signaling  device,  and,  most 
important  of  all,  operating  the  brakes.  The 
means  adopted  to  fill  the  storage  reservoir 
with  gas  under  pressure  may  be  a  small 
reciprocating  air  compressor  driven  by  fric- 
tion from  the  motor  flywheel,  or  a  small, 
direct  acting  piston  compressor  operated 
from  the  explosion  pressure  tapped  from 
one  cylinder  of  the  motor.  By  both  of 
these  methods  a  supply  of  compressed  pure 
air  is  secured,  while  as  an  alternative  meth- 
ed  the  exhaust  gases  under  their  natural 
pressure  are  sometimes  allowed  to  pass  into 
a  pressure  storage  reservoir,  through  a 
non-return  valve,  and  are  thus  confined 
there  for  future  use  in  tire  inflation,  horn 
blowing  or  braking. 

It  is  no  doubt  a  very  handy  thing  to 
have  a  reservoir  of  compressed  air  "on 
tap"  at  all  times,  in  case  a  tire  requires 
pumping,  and  some  motor  car  owners  evi- 
dently regard  the  cost,  weight  and  compli- 
cation entailed  by  an  air  compressor  and 
storage  system  easily  compensated  for  by 
the  convenience  and  satisfaction  which  they 
afford. 

It  is  doubtless  very  convenient  to  handle 
one's  car  by  means  of  an  air  brake,  as  the 
braking  afction  can  be  regulated  by  means  of 
a  valve  controlled  by  a  very  small,  lightly 
moving  lever  located  upon  the  steering  post. 
Perhaps,  too,  there  may  be  an  element  of 
safety  in  the  use  of  so  powerful  a  brake 
which  may,  be  reached  and  put  into  action 
so  easily.  In  some  extreme  cases,  too,  the 
braking  of  a  heavy  car  by  hand  power  may 
become  positively  tiresome.  On  the  other 
hand  it  should  not  be  forgotten  that  there 
is  no  means  of  braking  so  reliable  as  the 
simple    manually    or    pedally    applied    me- 


chanical brake.  It  is  a  fact  that  depending 
for  braking  action  upon  a  source  of  pres- 
sure, a  valve,  a  cylinder  and  piston,  in  addi- 
tion to  the  regular  operating  linkage,  in- 
volves a  certain  element  of  uncertainty — 
that  inevitable  element  of  unreliability 
which  is  introduced  with  an  increase  of 
complication.  Compressed  air  or  electricity 
may  properly  be  utilized  in  preference  to  a 
direct  mechanical  connection  for  effecting 
,  mechanical  motions  which  are  quite  remote 
from  the  point  of  control  or  require  a  very 
large  amount  of  energy.  In  other  cases  a 
simple  mechanical  linkage  is  generally  pre- 
ferred on  grounds  of  reliability.  The  brak- 
ing of  a  railroad  train  offers  ideal  condi- 
tions for  the  use  of  compressed  air,  as  the 
points  of  application  are  numerous  and  too 
far  apart  for  any  mechanical  connection  to 
be  practical.  In  the  case  of  an  ordinary 
pleasure  automobile  it  is  not  apparent  that 
the  air  brake  is  specially  applicable,  as  no 
question  of  distance  is  involved  and  the 
braking  effort  can  easily  be  produced  by 
muscular  force. 

If  motor  car  users  install  air  brakes  upon 
their  cars,  as  one  more  of  the  many  lux- 
urious accessories  with  which  the  modem 
automobile  is  supplied,  or,  perhaps,  one  may 
say,  burdened,  it  is  to  be  hoped  that  the 
greatest  care  will  be  taken  to  secure  the 
utmost  measure  of  reliability  of  action.  It 
is  further  suggested  that  existing  mechan- 
ical brake  applying  levers  or  pedals  be  re- 
tained in  service,  even  after  the  installation 
of  the  air  brake,  and  that  the  air  brake  cyl- 
inder be  so  applied  as  not  to  prevent  the 
free  manual  or  pedal  application  of  the 
brake.  Even  railroad  cars  retain  the  old 
screw  brake,  although  depending  for  ordi- 
nary service  upon  compressed  air. 

Compressed  air  is  also  being  exploited  as 
a  means  of  automobile  clutch  operation,  but 
it  is  not  yet  apparent  wherein  its  great  ad- 
vantage over  a  direct  mechanical  connection 
is  to  be  found.  It  is  a  pretty  good  maxim 
that  the  most  direct  way  is  the  best;  the 
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method  of  indirection  and  complication 
must  present  some  very  decided  advantages 
in  order  that  it  shall  prove  superior. 


Automobile  Stages  and  Liveries  in 

Connection  With  Summer 

Hotels. 

In  another  part  of  this  issue  will  be 
found  an  article  on  the  present  situation 
and  future  prospect  of  automobile  applica- 
tion in  connection  with  summer  hotels.  Es- 
tablishments of  this  kind  are  very  numer- 
ous along  the  Jersey  coast,  in  Massachu- 
setts, New  Hampshire,  Maine,  northern 
New  York,  northern  Michigan,  etc.,  and  if 
the  major  portion  of  the  railroad  station 
and  livery  service  of  these  hotels  could  be 
converted  to  motor  propulsion  during  the 
next  few  years,  it  would  mean  a  great  deal 
of  business  for  the  commercial  automobile 
industry.  Our  inquiry  among  the  hotds 
shows  that,  although  at  present  the  use  of 
motor  vehicles  for  this  purpose  is  limited, 
a  great  deal  of  interest  in  the  subject  is  be- 
ing manifested  by  hotel  proprietors,  and  a 
large  number  of  installations  will  be  made 
the  present  summer. 

There  are  openings  for  the  automobile  in 
connection  with  summer  hotels  along  three 
distinct  lines,  viz.,  as  stages  for  effecting  the 
service  between  the  hotel  and  the  railroad 
station,  and  also  possibly  for  excursions  in 
the  vicinity;  as  baggage  wagons  handling 
the  baggage  of  customers,  and  as  livery  ve- 
hicles for  the  private  use  of  customers.  At 
the  present  time,  ordinary  touring  cars  for 
livery  purposes  are  probably  used  most  ex- 
tensively, being  found  particularly  at  estab- 
lishments catering  to  the  wealthy.  Motor 
stages  would  undoubtedly  now  be  in  much 
more  extensive  use  if  the  number  of  suita- 
ble machines  on  the  market  was  not  so  lim- 
ited. Most  of  the  hotels  are  located  in  the 
mountains,  and  very  steep  grades  are  en- 
countered on  the  way  from  the  railroad 
station.  Powerful  machines  are  therefore 
required,  and  we  note  that  in  some  cases 
the  cars  used  have  been  found  wanting  in 
this  respect.  For  carrying  twelve  to  twenty 
people  over  a  mountain  road,  a  four  cyl- 
inder motor  of  from  30  to  50  horse  power 
will  probably  be  found  none  to  big. 

It  will  perhaps  not  be  amiss,  now  that  the 
introduction  of  motor  stages,  etc.,  into  the 
summer  hotel  business  seems  to  be  advanc- 
ing rapidly,  to  issue  a  word  of  warning 
with  respect  to  the  class  of  drivers  that 
should  be  employed.  There  are  additional 
dangers  involved  in  driving  on  mountain 
roads,  and  extra  responsibilities  rest  upon 


the  proprietors  of  a  public  service,  hence  it 
is  obvious  that  only  the  most  skilled  and 
careful  drivers  should  be  put  in  charge  of 
such  vehicles.  The  manufacturers  arc 
equally  interested  in  seeing  this  business 
conducted  on  a  basis  ensuring  the  greatest 
possible  safety  of  the  passengers,  as  a  few 
serious  accidents  might  immediately  check 
further  development  along  this  line. 


Exposed  Location  of  Vehicle 
Lamps. 

Considering  the  close  attention  which  is 
paid  to  the  lamp  equipment  of  automobiles 
it  seems  rather  curious  that  so  little  regard 
is  had  for  the  location  of  these  costly  acces- 
sories where  they  shall  be  measurably  free 
from  danger  of  damage.  The  average 
pleasure  car  carries  a  pair  of  expensive  gas 
lamps  at  the  extreme  front  end  of  the 
chassis,  in  some  instances  even  forward  of 
all  other  parts  of  the  car.  If  these  lamps 
were  intended  for  buffers  rather  than  for 
purposes  of  illumination,  they  could  not  be 
more  appropriately  placed.  That  they  too 
often  act  as  "shock  absorbers"  of  a  very  ex- 
pensive kind  is  known  to  every  motorist. 
In  case  of  a  collision  the  lamps  are  usually 
the  first  part  of  the  car  to  come  into  con- 
tact with  an  obstruction,  with  the  result  of 
shatterihg  the  lenses  and  battering  the  metal 
of  the  lamp  into  an  unrecognizable  mass. 

Many  lamps  are  smashed  through  care- 
lessness in  manoeuvering  cars,  under  power, 
in  garages  or  elsewhere  where  space  is  lim- 
ited. The  aggregate  loss  of  money  through 
lamps  damaged  on  account  of  their  very 
vulnerable  position  must  be  very  consider- 
able. It  is  extremely  common  to  see 
cracked  and  dented  lamps  which  have  been 
damaged  either  by  some  other  cars  back- 
ing into  them  or  in  some  similar  manner. 
When  mounted  at  the  sides  of  the  radiator, 
forward  of  all  other  parts  of  the  car,  lamps 
are  not  only  so  placed  as  to  court  destruc- 
tion, but  they  seriously  interfere  with  the 
operation  of  cranking,  especially  when  they 
are  hot.  At  all  times  they  constitute  ob- 
structions with  which  some  portion  of  the 
operator's  person  is  likely  to  come  into 
painful  contact,  unless  cranking  is  per- 
formed with  great  circumspection. 

There  seems  to  be  no  advantage  gained 
in  so  placing  automobile  lamps  that  they 
shall  be  the  most  forwardly  projecting  parts 
of  a  car.  The  rational  location  for  lamps 
would  seem  to  be  on  the  sides  of  the  dash. 
They  are  there  properly  protected  against 
damage  by  accident.    However,  the  brackets 


upon  the  sides  of  the  dash  have,  in  general, 
become  appropriated  to  the  oil  lamp  equip- 
ment, and  the  relatively  expensive  and  fra- 
gile gas  lamp  equipment  has  by  commoo 
consent  been  relegated  to  the  exposed  posi- 
tion over  the  forward  spring  hangers.  It 
is  quite  convenient  for  a  car  to  carry  both 
a  pair  of  oil  lamps  and  a  pair  of  gas  lamps, 
the  former  being  used  to  "clear  the  law**  m 
city  driving,  and  the  latter  to  be  employed 
when  actual  road  illumination  is  required. 
These  two  pairs  of  lamps,  with  the  common 
addition  of  an  adjustable  gas  searchlight, 
mounted  at  the  middle  of  the  dash«  and  the 
necessary  oil  tail  lamp  make  a  total  equip- 
ment of  six  lamps  for  an  ordinary  pleamre 
vehicle.  Is  this  not  rather  overdoing  the 
lamp  question?  Perhaps  it  is  not  strange 
that  some  of  the  lamps  are  forced  into  sit- 
uations where  they  are  exposed  to  the 
vicissitudes  of  the  road. 

A  recent  development  in  automobile  il- 
lumination is  the  combined  gas  and  oil 
lamp.  This  lamp  is  provided  with  an  oil 
reservoir  and  burner,  but  a  gas  burner  is 
carried  in  the  tool  box,  which  is  adapted  to 
be  slipped  into  the  lamp  over  the  oil  burner, 
a  gas  connection  being  made  from  a  sep- 
arate generator  A  pair  of  these  combina- 
tion gas  and  oil  lamps,  mounted  upon  the 
sides  of  the  dash,  should  answer  all  Int- 
imate demands  and  preclude  the  necessity 
of  placing  a  pair  of  lamps  forward  of  the 
radiator.  A  gas  searchlight  upon  the  top 
of  the  dash  might  be  used  as  a  supple- 
mentary source  of  illumination. 


Care  of  Tires  in  .Hot  Weather. 

It  is  well  known  among  experienced  mo- 
torists that  when  cars  are  driven  in  un- 
usually hot  weather  the  heating  and  conse- 
quent increase  in  pressure  of  the  air  within 
the  tires  are  likely  to  damage  them.  The 
tires  become  heated  not  only  from  contact 
with  the  hot  road  surface,  but  also  from 
the  internal  friction  of  the  parts  when  in 
use,  and  it  is  found  necessary  when  tour- 
ing in  hot  weather  to  stop  at  intervals  and 
either  cool  the  tires  by  pouring  water  over 
them  or  allow  some  of  the  air  in  them  to 
escape.  A  safety  valve  for  permanent  at- 
tachment to  the  tires  was  placed  on  the 
market  some  years  ago,  but  does  not  seem 
to  have  come  into  general  use.  Those  who 
use  a  tire  pump  with  safety  valve  attachment 
can  easily  stop  and  release  the  pressure  in 
the  tires  to  the  point  for  which  the  valve  is 
set.  In  general  it  is  to  be  reconmaended  to 
pump  the  tires  up  not  quite  so  hard  during 
hot  weather  as  in  winter. 
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Automobiles  at  Summer  Resorts. 

The  opening  of  the  present  summer  season 
has  brought  with  it  renewed  interest  on  the 
part  of  summer  hotel  proprietors  in  the 
possibilities  of  the  automobile  as  a  prac- 
tical vehicle  for  use  in  their  business.  The 
subject  has  been  considered  in  a  desultory 
fashion  for  several  seasons  past,  but  actual 
experiments  have  been  few  up  to  the  pres- 
ent. Most  of  these,  however,  appear  to 
have  met  with  a  degree  of  success  some- 
what unexpected  even  on  the  part  of  their 
promoters.  The  vehicles  have  stood  up  to 
the  work  required  of  them,  and  hotel 
guests  have  greatly  appreciated  the  service. 
For  which  reasons  it  seems  quite  certain 
that  the  present  season  will  see  a  substan- 
tial increase  in  the  number  of  motor  vehi- 
cles used  at  pleasure  and  health  resorts  at 
the  seashore,  in  the  mountains  and  along 
lakes  and  rivers. 

The  automobile  is  a  boon  to  the  moun- 
tain hotel  especially.  It  is  usually  located 
at  some  distance  from  the  railroad  station, 
and  the  road  to  it  generally  is  a  good,  long 
climb,  which  is  a  severe  tax  on  the  strength 
of  horses.  The  automobile  can  make  much 
better  time  as  well  as  save  the  horses. 
Many  proprietors  believe  there  will  be  a 
great  saving  in  expense  when  they  have 
paid  the  initial  cost  of  the  machine  and 
trained  their  operators. 

Proprietors  are  influenced  by  a  diversity 
of  considerations  in  adopting  the  automo- 
bile. With  some  it  is  an  advertisement 
pure  and  simple  on  account  of  its  novelty 
for  this  use;  with  others  increased  profit 
is  the  attraction,  as  a  motor  bus  line  be- 
tween the  hotel  and  the  railroad  station 
generally  gains  more  patronage  than  a 
horse  bus  line.  And  then  if  the  hotel  is 
situated  a  long  distance  from  the  station 
the  automobile  is  the  most  practical  vehicle 
that  can  be  used  for  all  transportation  pur- 
poses. 

There  are  two  ways  in  which  the  summer 
hotel  proprietor  finds  it  possible  to  derive 
a  revenue  from  the  automobile.  One  is  by 
having  a  number  of  machines  in  his  gar- 
age to  rent  out  to  his  guests  by  the  hour 
or  day,  if  the  hotel  is  located  in  a  country 
favorable  for  motoring;  the  other  is  by 
the  operation  of  a  motor  bus  line  between 
the  railroad  station  and  the  hotel.  It  is 
this  latter  use  that  has  presented  itself  to 
most  proprietors  as  wholly  desirable.  It 
does  not  require  unusual  foresight  to  pre- 
dict that  within  a  few  seasons  the  motor 
bus  will  be  a  familiar  sight  at  summer  re- 
sorts all  over  the  country. 

The  Horseless  Age  has  made  diligent 
inquiry  to  ascertain  what  is  being  done  and 
what  is  planned.  While  not  many  were 
found  in  actual  use  at  the  present  time, 
many  proprietors  are  planning  to  introduce 


them,  and  genuine  interest  was  manifested 
by  all.  We  purpose  to  present  the  results 
of  our  investigation  in  this  and  a  succeed- 
ing article. 

THE     BRIARCXIFF     HOTELS^     WESTCHESTER 
COUNTY,   N.   Y. 

These  hotels,  located  only  30  miles  from 
New  York,  in  a  country  traversed  by  ex- 
cellent roads,  have  always  been  quite  pop- 
ular with  motorists.  Henry  H.  Law,  of  the 
BriarcliflF  Farms  Corporation,  says: 

"We  have  experimented  with  the  motor 
vehicle  in  a  small  way.  We  used  a  16 
horse  power  Maxwell  car  for  about  six 
months,  having  it  carry  guests  to  and  from 
the  railroad  station,  besides  renting  it  out 
to  them.  We  have  felt  well  enough  pleased 
with  the  results  to  place  an  order  for  two 
four  cylinder  cars,  and  are  organizing  a 
regular  auto  and  garage  department." 

THE  GRAND,  MONT  VERNON,   N.    H. 

George  E.  Bates,  proprietor  of  the  Grand, 
Mont  Vernon,  Hillsboro  County,  N.  H., 
says  that  a  twelve  passenger  Rapid  wag- 
onette has  been  contracted  for  to  carry 
passengers  between  the  railroad  station  at 
Milford  and  the  hotel  on  the  crown  of 
Prospect  Hill,  5  miles  distant,  the  highest 
point  of  land  in  that  part  of  New  Hamp- 
shire. The  hotel  has  an  elevation  of  1,000 
feet,  and  is  600  feet  above  the  Milford  sta- 
tion, yet  the  roads  leading  to  it  are  not  very 
steep,  and  on  the  mountain  top  are  several 
quite  level  roads,  offering  excellent  oppor- 
tunities for  motoring.  The  hotel  built  on 
the  brow  of  Prospect  Hill,  overlooking  the 
village  of  Mont  Vernon,  commands  a  mag- 
nificent view  in  northern  Massachusetts  and 
southern  New   Hampshire. 

The  wagonette  will  make  four  round 
trips  daily  to  the  station  at  Milford,  and  a 
.fare  of  50  cents  each  way  will  be  charged. 
A  garage  has  been  established  and  leased 
to  a  Mr.  Saunders  of  Boston,  who  will  put 
in  two  35  horse  power  National  touring 
cars  for  hire  to  guests. 

BAY  OF   NAPLES  INN,   NAPLES,   ME. 

George  H.  Davis,  proprietor  of  the  Bay 
of  Naples  Inn,  Naples,  Me.,  says: 

"Although  we  don't  run  our  own  motor 
bus  line,  a  twenty  passenger  bus  is  operated 
by  private  parties  between  Portland  and 
the  inn,  a  distance  of  30  miles,  and  has 
given  satisfactory  results,  except  that  its 
speed  has  not  been  enough  to  suit  the  gen- 
eral public  This  is  accounted  for  by  the 
fact  that  it  is  driven  by  a  16  horse  power 
engine,  which  is  hardly  enough  for  so  large 
a  vehicle,  even  when  geared  down  to  low 
speed.  What  is  needed  is  a  40  horse  power 
twenty  passenger  bus  that  will  take  the 
road  at  a  speed  of  from  15  to  20  miles  per 
hour.  That  kind  of  a  vehicle  will  find  an 
enormous  sale  in  Maine.  I  am  a  firm  be- 
liever in  the  power  bus  for  bare  ground 
in  this  part  of  the  country.  In  fact  I  know 
that  it  will  be  the  popular  vehicle  before 
very  long.  We  expect  to  put  in  another 
twenty  passenger  car  right  away.  We  take 
care  of  a  great  many  automobiles  of  all 
makes  in  our  garage." 


THE   JOCELYN,   PROUT  S    NECK,   ME.,   AND  THE 
MT.  LOOKOFF,  SUGAR  HUX,  N.  H. 

Almon  J.  Smith,  treasurer  and  general 
manager  of  the  Eagle  Rock  Company, 
Kennebunk  Beach,  Me.,  says  that  his  com- 
pany has  endeavored  without  success  to  ar- 
range with  owners  of  automobiles  for  train 
service  at  the  Jocelyn,  Prout's  Neck,  Me., 
and  at  the  Mount  Lookoff,  Sugar  Hill, 
N.  H. 

"The  expense  and  repair  bills  seem  to  be 
in  excess  of  horses,"  he  adds. 

THE  OCEAN  SIDE,   MAGNOLIA,   MASS. 

George  A.  Upton,  proprietor  of  the 
Oceanside,  Magnolia,  Mass.,  says: 

**We  have  never  had  any  automobile  con- 
nected with  the  running  of  this  hotel,  but 
as  we  have  many  cottages  I  have  felt  for 
some  time  that  I  would  buy  one  for  use 
between  them  and  the  hotel.  I  should  be 
very  glad  to  know  of  some  manufacturer 
who  makes  something  light  and  durable  for 
this  work ;  say  in  the  shape  of  a  light  wag- 
onette which  would  take  six  persons  in  the 
back  part — three  on  each  side  facing  one 
another,  with  room  for  two  more;  it  may 
be  with  the  chauffeur  in  front  I  would 
prefer  gasoline  and  not  a  steam  or  electric 
vehicle." 

THE  TOWERS,  HOLDERNESS,  N.  H. 

F.  Joseph  Pease,  manager  of  the  Towers, 
Hol^erness,  N.  H.,  says  that  they  have  no 
automobiles  at  present,  but  have  been  look- 
ing up  the  matter/  this  season. 

"We  are  7  miles  from  the  railroad 
station  at  Ashland,  and  the  roads  are 
very  good  for  this  region.  I  think  an  ex- 
cursion bus  around  the  lake  would  be  a 
very  good  investment.  We  are  building  a 
new  garage,  as  we  have  many  auto  parties 
during  the  season." 

HOTEL  WENTWORTH,  PASADENA,  CAL. 

M.  C.  Wentworth,  proprietor  of  Went- 
worth  Hall  and  Cottages  at  Jackson  in  the 
White  Mountains,  N.  H.,  says  that  while 
he  doesn't  make  use  of  automobiles  there, 
he  is  building  a  new  fireproof  hotel  at  Oak 
Knoll,  Pasadena,  Cal.,  to  be  known  as  the 
Hotel  Wentworth,  and  there  he  purposes  to 
make  use  of  motor  buses  for  conveying  his 
guests  from  the  railway  station  to  the  hotel, 
and  also  motor  baggage  wagons  as  well. 
The  distance  is  a  little  less  than  a  mile,  and 
the  roads  are  level  and  smooth.  It  will 
probably  be  necessary  to  make  ten  or  fif- 
teen trips  a  day. 

GLEN  WOOD   HOTEL,  GLEN  WOOD,  CAL, 

William  Martin,  proprietor  of  the  Glen- 
wood  Hotel,  Glenwood,  Cal.,  says  that  the 
Knapp  Manufacturing  Company,  San  Jose, 
Cal.,  have  just  completed  a  motor  vehicle 
to  be  used  in  his  hotel  business.  It  is  con- 
structed especially  for  hill  climbing,  as  the 
hotel  is  located  on  a  large  fruit  farm  in  the 
heart  of  the  Santa  Cruz  Mountains. 

AT   BRETTON   WOODS. 

Anderson  &  Price,  proprietors  of  the 
Mount  Pleasant  and  the  Mount  Washing- 
ton at  Bretton  Woods  in  the  White 
Mountains,  have  established  an  automo- 
bile livery  and  garage,  which  is  in  charge 
of  B.  A.  Lemont,  Worcester,  Mass.      Last 
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season  a  gasoline  baggage  truck  was  oper- 
ated for  a  time  between  the  hotels  and  the 
railroad  station,  three-quarters  of  a  mile 
distant.  It  was  so  successful  that  the 
porters  didn't  want  to  go  back  to  the  horse 
trucks. 

GARAGES  AND  LIVERIES  AT  FOUR  WHITE  MOUN- 
TAINS   HOTELS. 

The  Barron,  Merrill  &  Barron  Company, 
proprietors  of  the  Crawford  House,  the 
Fabyan  House,  the  Twin  Mountain  House 
and  the  Summit  House  (Mt.  Washington), 
N.  H.,  have  established  automobile  garages 
and  liveries  at  each  of  their  hotels,  the  re- 
pair station  being  located  at  Fabyan  House. 

CONGRESS    HALL   AND   STOCKTON    HOTEL,   CAPE 
MAY,  N.  J. 

These  hotels  would  be  glad  to  establish 
a  motor  bus  line,  although  they  are  using 
horses  at  present.  One  is  located  three  city 
blocks  from  the  railroad  station,  and  the 
other  eight  blocks.  They  require  two  cars 
of  fine  appearance,  one  holding  twelve  to 
fifteen  passengers,  and  the  other  eight  or 
ten  passengers.  A  25  cent  fare  is  charged 
on  the  present  horse  line,  which  includes 
transporting  baggage  as  well. 

HOTEL  LA   FAYETTE,  CAPE   MAY,   N.   J. 

John  Tracy  &  Co.,  proprietors  of  the 
Hotel  La  Fayette,  Cape  May,  N.  J.,  say 
that  there  is  plenty  of  room  for  a  good  car, 
if  properly  run,  for  service  between  their 
hotel  and  the  railroad  station,  as  well  as  for 
letting  out  to  private  parties. 

THE   SAGAMORE  ON    LAKE  GEORGE,   N.    Y. 

T.  Edmund  Krumbholz,  proprietor  of  the 
Sagamore  on  Lake  George,  Sagamore,  N. 
Y.,  says,  while  he  doesn't  operate  an  omni- 
bus, a  garage  and  livery  has  been  estab- 
lished in  connection  with  the  hotel  for  the 
accommodation  of  guests  and  visiting  par- 
ties of  automobilists.  A  Cadillac  touring 
car  is  kept  for  rental.  The  roads  are  rather 
hilly,  but  good. 

THE  ALGONQUIN,  LOWER  SARANAC  LAKE,  N,  Y. 

John  Harding,  proprietor  of  the  Algon- 
quin on  Lower  Saranac  Lake,  in  the  Adi- 
rondacks,  N.  Y.,  operates  a  horse  stage  line 


between  his  hotel  and  the  railroad  station, 
a  distance  of  2  miles.  He  has  considered 
the  possibility  of  substituting  the  motor  bus. 

AT  LOON   LAKE. 

The  Loon  Lake  Hotel  Company,  Loon 
Lake,  N.  Y.,  will  use  automobiles  as  soon 
as  the  commercial  cars  are  made  to  meet 
their  requirements.  The  distance  from  the 
hotel  to  the  railroad  station  is  3  miles  over 
rather  hilly  and  sandy  roads. 

ELM  WOOD  PARK    HOTEL,  FOX  LAKE,  WIS. 

Murphy  Brothers,  proprietors  of  the  Elm- 
wood  Park  Hotel,  Fox  Lake,  Wis.,  sa^^  that 
they  are  planning  to  use  a  sixteen  passen- 
ger bus  between  their  hotel  and  boat  land- 
ing, one-half  mile  distant.  They  will  make 
four  round  trips  daily  and  charge  a  fare  of 
25  cents,  besides  carrying  baggage. 

THE    MORAINE,    HIGHLAND    PARK,    ILL. 

F.  W.  Cushing,  manager  of  the  Moraine, 
Highland  Park,  111.,  says  that  he  made  an 
unsuccessful  attempt  last  wmter  to  arrange 
for  a  motor  bus  service  between  the  hotel 
and  railroad  station.  Another  year  he  will 
consider  the  question  more  seriously. 

AT    MOUNT    DESERT    ISLAND,    ME. 

As  most  motorists  are  aware,  automobiles 
are  not  allowed  on  Mount  Desert  Island, 
Me.,  the  natives  having  voted  last  summer 
and  the  present  season  to  exclude  them. 
When  the  ban  is  taken  off,  as  it  undoubt- 
edly will  be  eventually,  there  will  be  oppor- 
tunity for  introducing  the  automobile  for 
hire  to  the  hundreds  of  summer  residents 
as  well  as  motor  bus  lines. 

BARTLETT    PLACE    HOTEL,    LAKE    MINNETONKA, 
MINN. 

E^  D.  Bartlett,  proprietor  of  the  Bartlett 
Place  Hotel,  Lake  Minnetonka,  Mound, 
Mina,  says  that  he  operates  a  horse  bus 
to  the  railroad  station,  three-quarters  of  a 
mile  distant,  over  gravel  roads.  It  makes 
twenty  trips  daily,  carrying  from  twelve  to 
sixteen  passengers,  who  pay  a  15  cent  fare. 
Baggage  also  is  carried.  It  is  regarded  as  a 
good  opportunity  for  the  installation  of  a 
motor  bus. 


OUANANICHE  LODGE  AND  SUNSET   CAMPS. 

W.  G.  Rose,  treasurer  and  manager  ot 
Ouananiche  Lodge  and  Sunset  Camps,  Cold 
Lake  Stream,  Washington  County,  Me., 
says  that  the  question  of  establishing  a 
motor  bus  line  in  connection  with  his  es- 
tablishment has  often  been  considered.  The 
lodge  and  camps  are  situated  13  miles  from 
their  railroad  station  and  3  miles  from  a 
steamboat  landing  over  good  roads,  but 
quite  hilly.  An  automobile  capable  of  car- 
rying six  persons  and  baggage,  allowing  a 
trunk  and  hand  bag  to  each  passenger,  1% 
needed.  The  fare  to  the  steamboat  land- 
ing charged  at  the  present  time  is  50  cents 
per  person.  A  motor  bus  would  make  the 
railroad  station,  13  miles  distant,  mujli 
more  accessible. 

SOME    OF    THOSE    INTERESTED. 

Among  those  who  have  expressed  an  in- 
terest in  the  proposition  may  be  mentioned 
the  following: 

The  Northfield  Hotel  Company.  East 
Northfield,  Mass.;  F.  Henry  Otis,  general 
manager  Hotel  Ausable  Chasm,  Ausable 
Chasm,  N.  Y. ;  H.  W.  Dunklee,  proprietor 
of  the  Ocean  View,  Pigeon  Cove,  Ma>s. 
(i  mile  from  station  over  fairly  good 
roads) ;  Albert  Bachelder^  proprietor  of 
the  Little  Boars  Head,  Little  Boar's  Head 
P.  O.,  N.  H.;  the  Ocean  Avenue  HotcJ. 
Patchogue,  N.  Y. ;  the  Tolchester  Hotel, 
Tolchester  Beach,  Md. ;  Harvey  S.  Deni- 
son,  Watch  Hill  House,  Watch  Hill,  R.  I.; 
Lyman  &  Campbell,  The  Glen  Cove,  Seal 
Harbor,  Me. 


The   Atlas   Watering:  Cart. 

The  Knox  Motor  Truck  Company,  manu- 
facturers of  the  Atlas  gasoline  motor 
trucks,  Springfield,  Mass.,  have  recently  de- 
livered to  the  Metropolitan  Park  Commis- 
sion of  Massachusetts  a  watering  caYt 
mounted  on  one  of  their  3  ton  truck  chas- 
sis, and  which  is  now  in  use  in  the  Revere 
Beach  Park' reservation.  This  is  the  first 
gasoline  watering  cart  ever  used  in  this 
country. 

We  are  informed  that  a  demonstration  of 
this  watering  cart  when  filled  at  a  large 
supply  pipe  has  shown  that  it  will  do  the 
work  of  three  to  four  horse  drawn  watering 
carts,  watering  evenly  a  street  30  to  35  feet 
wide.  It  will  cover  a  distance  of  200  miles 
on  its  gasoline  supply  without  rctplcnish- 
ment. 


Watering  Cart  Mounted  on  Atlas  Truck. 


Municipal  Sis;htseeing  Cars  Planned 
for  Baltimore. 

With  the  purchase  of  an  automobile  by 
the  park  board  of  Baltimore.  Md.,  a  plan 
of  development  of  a  system  of  seeing  Balti- 
more's parks  by  automobile  has  been  pro- 
jected. Mayor  Richard  M.  Venable,  presi- 
dent of  the  Park  Commission,  has  an- 
nounced his  belief  in  the  practicability  of 
the  city  operating  such  a  system,  but  the 
scheme  will  not  be  put  in  effect  until  at 
least  one  connecting  boulevard  is  completed 
which  will  be  in  a  year. 

The  park  board  has  one  member — ex- 
Mayor  Latrobe — who  will  not  ride   in  the 
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car,  but  he  favors  a  public  automobile  serv- 
ice for  the  park. 

The  municipal  ownership  plan  seems  to 
have  met  with  great  favor.  Druid  Hill,  Wy- 
man  and  CHfton  parks  will  be  joined  by  a 
boulevard  in  a  year  or  so,  a  large  part  of 
the  recent  $1,000,000  park  loan  going  for 
this  purpose.  Mayor  Venable's  idea  is  to 
have  stations  and  regular  schedules  across 
the  northern  end  of  the  city,  which  is  at 
present  without  a  crosstown  trolley. 

The  scheme  is  a  good  illustration  of  the 
widespread  interest  in  motoring  in  Balti- 
more. 


Motor  Buses  in   Berlin. 

Berlin  is  well  provided  with  trolley  lines, 
and  the  only  manner  in  which  omnibus 
lines  have  been  able  to  secure  patronage 
has  been  to  accept  5  pfennig  fares  for  short 
rides,  the  trolley  fare  being  10  pfennigs. 
The  public  preferred  the  trolley  mainly  be- 
cause it  was  faster  than  the  horse  omnibus. 
This  superiority  of  the  street  car  has  van- 
ished with  the  introduction  of  motor  om- 
nibuses, and  the  omnibus  companies  have 
therefore  immediately  raised  the  fare  to  10 
pfennigs.  The  public  seems  to  have  taken 
a  fancy  to  the  new  motor  buses,  which  are 
well  patronized,  and  the  Berlin  General 
Omnibus  Company  is  adding  to  its  "fleet" 
of  buses  as  quickly  as  conditions  allow.  At 
present  eighteen  buses  are  in  service  on  the 
line  Hallesches  Tor-Chausseestrasse,  and  it 
f%  rumored  that  an  order  for  200  of  these 
buses  has  been  placed,  which  are  to  be  de- 
livered within  a  short  period. 


Commercial  Vehicle  Notes. 

J.  Frank  Black,  president  of  the  Chester 
Coach  Company.  Chester,  Pa.,  informs  us 
that  they  will  be  unable  to  operate  their 
proposed  motor  bus  line  on  the  Darby  Pike 
between  Philadelphia  and  Chester  this  year. 

We  are  informed  that  the  Camden  and 
Atlantic  Automobile  Company  will  be  un- 
able to  start  their  motor  bus  line  from 
Camden  to  Atlantic  City,  N.  J.,  before  the 
spring  of  1907.  They  had  intended  to  have 
a  freight  and  passenger  line  in  operation 
from  Camden  to  Atlantic  City  by  July  i. 

The  Chesapeake  and  Potomac  Telephone 
Company,  of  Baltimore,  Md.,  have  replaced 
three  two-horse  supply  wagons  with  one 
large  gasoline  truck,  which  has  been  in 
service  about  a  month.  The  company  will 
also  use  motor  trucks  in  Washington. 

The  Automobile  Outing  Company,  of  Bal- 
timore, is  operating  four  sixteen  passenger 
cars  in  Druid  Hill  Park  and  uses  one  week 
days  for  a  double  sightseeing  trip.  A  25 
cent  fare  is  charged  for  a  half  hour  tour 
of  the  750  acre  pleasure  ground. 

The  East  Jersey  Motor  and  Transporta- 
tion Company  have  purchased  five  Knox 
machines,  three  of  sixteen  passenger  capa- 
city, and  two  of  thirty  to  thirty-five  passen- 
ger capacity.  The  three  smaller  machines 
arrived  last  week  and  have  already  begun 
running  from  Rahway  to  Roosevelt. 


Commercial  Vehicle  Tires. 

By  E.  S.  Foljambe. 

Since  the  first  introduction  of  the  rubber 
tire  for  pleasure  vehicles,  the  weights  which 
they  have  had  to  sustain  have  been  gradu- 
ally increased  as  the  touring  cars  were  made 
larger,  heavier  and  higher  powered.  Pneu- 
matic tire  manufacturers  were  sorely 
pressed  to  devise  a  combination  of  rubber 
and  canvas  and  a  fastening  device  which 
would  stand  the  tremendous  strains  inci- 
dent to  their  use  upon  the  large  cars.  With 
the  advent  of  the  commercial  motor  vehicle 
the  weight  to  be  carried  was  suddenly  dou- 
bled and  trebled,  so  that  the  pneumatic  tire, 
which  up  to  this  time  had  been  the  only 
satisfactory  device  owing  to  the  speed  at 
which  pleasure  vehicles  were  driven,  had 
to  be  abandoned. 

A  few  users  who  objected  to  the  extreme 
cost  and  the  annoyances  attendant  upon 
the  use  of  pneumatics  had  already- aban- 
doned them  for  the  less  resilient  and  more 
durable  solid  rubber  tire.  These  were  found 
in  a  measure  satisfactory  if  the  springs  were 
properly  proportioned  and  the  vehicle  al- 
ways driven  at  moderate  speeds.  The  tire 
question  up  to  this  time  was  more 
a  matter  of  the  comfort  of  the  occupants 
than  a  necessity.  However,  with  the  com- 
mercial vehicle  the  case  is  entirely  different, 
comfort  being  either  a  secondary  matter 
or  left  out  of  consideration  altogether,  the 
tire  now  being  an  absolute  necessity.  A 
truck  must  have  a  tire  for  the  purpose  of 
giving  it  proper  traction  to  transmit  the 
power  from  the  wheel  to  the  ground  with- 
out slipping,  to  prevent  undue  destruction 
of  the  surface  of  the  roadbed,  and  in  a 
minor  degree  to  absorb  the  shock  and  vibra- 
tion, and  thus  in  a  measure  protect  the 
power  plant  and  prevent  crystallization  of 
the  parts.  In  the  case  of  the  pleasure  ve- 
hicle the  cost  per  ton  mile  is  practically 
never  considered,  as  it  is  not  a  business 
proposition  but  a  matter  of  pleasure.  With 
the  commercial  vehicle,  however,  the  cost 
of  tires  per  ton  mile  is  of  the  first  impor- 
tance, so  that  a  tire  to  be  successful  must 
not  only  have  all  the  requirements  previous- 
ly stated,  but  in  addition  must  have  good 
wearing  qualities  and  low  cost. 

As  the  solid  rubber  tire  had  been  used 
successfully  for  some  time  on  carriages  and 
light  pleasure  vehicles,  manufacturers  natu- 
rally turned  to  it  for  the  solution  of  this 
new  tire  problem.  Tires  were  built  and 
tested  under  various  conditions,  when  it  was 
found  that  one  of  the  greatest  difficulties 
to  be  overcome  was  in  obtaining  a  satisfac- 
tory method  of  attaching  the  rubber  to  the 
rim,  so  that  in  starting,  skidding  and  when 
the  brakes  were  suddenly  applied  the  rubber 
would  neither  creep  nor  be  torn  from  the 
felloe.  The  method  almost  universally 
adopted  for  penumatic  tires,  that  is  the 
clincher  rim,  was  practically  abandoned,  as 
in  its  ordinary  form  it  was  found  inade- 
quate, largely  owing  to  the  extreme  width 
of  the  new  solid  tires  which  were  made 
necessary  by  the  tremendous  weights  to  be 
carried.     The  methods  now  employed  usu- 


ally consist  of  wires,  hoops,  bands  or  wire 
mesh  which  are  imbedded  in  the  rubber  of 
the  base  of  the  tire  and  held  mechanically 
at  their  edges  either  by  side  wires,  hooks  or 
retaining  flanges.  Even  with  many  of  these 
devices  the  strains  are  so  great  that  the 
metal  parts  become  loosened  and  gradually 
chafe  the  rubber  with  which  they  are  in 
contact  until  the  entire  lower  portion  or 
base  of  the  tire  is  severed  from  the  upper 
portion  or  tread.  In  most  cases  where  this 
action  has  taken  place  it  has  occurred  before 
the  tire  was  materially  worn  on  the  surface. 
In  every  case  the  expense  to  the  user  has 
been  so  great  that  it  has  led  to  many  experi- 
ments in  the  endeavor  to  substitute  some 
material  instead  of  the  rubber  which  would, 
although  less  resilient,  have  such  increased 
wearing  qualities  and  reduced  initial  and  re- 
placement cost  as  to  make  it  commercially 
successful.  A  few  of  the  devices  which 
have  been  tried  will  be  described  and  illus- 
trated before  discussing  the  more  I'ecent 
developments  in  the  solid  rubber  tire,  as 
notwithstanding  the  extreme  cost  rubber 
still  holds  the  field. 

EXPERIMENTS    WITH    WOOD   AND    METAL   TIRES. 

Perhaps  the  most  extensive  experiments 
have  been  carried  on  by  the  American  Ex- 
press Company,  who  are  operating  some 
thirty  electric  vehicles  and  have  been  trying 
different  types  of  tires  with  the  hope  of  de- 
termining upon  some  combination  which 
would  work  satisfactorily  on  the  heavy 
wa|:ons  used,  and  which  would  be  much 
less  expensive  than  solid  rubber.  In  our 
Commercial  Vehicle  Number  three  of  these 
combinations  were  shown.  One  consisted 
essentially  of  an  iron  rim  through  which 
protruded  the  ends  of  bolts  for  traction  pur- 
poses, but  these  they  were  prohibited  from 
using  owing  to  the  damage  done  to  the 
pavement.     Various  kinds  of  woods  in  the 
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Fig.  I. 


form  of  blocks  and  held  by  different  meth- 
ods were  tried  with  fairly  good  results.  The 
wood  was  prepared  by  soaking  it  in  creosote 
and  raw  linseed  oil,  but  it  was  ascertained 
that  this  was  a  useless  expenditure,  as  the 
blocks  wore  out  long  before  they  had  a 
chance  to  be  affected  by  moisture  or  rot. 
In  some  cases  a  layer  of  leather  was  placed 
between  the  wood  blocks  and  the  felloe,  and 
in  experiments  which  are  now  being  made 
a  thin  layer  of  rubber  is  placed  in  this  posi- 
tion to  give  a  slight  cushioning  effect.  For 
better  tractive  effect  thin  sheets  of  steel 
were  also  tried  which  ran  crosswise  between 
the  blocks  (the  grain  of  which  should 
be  in  the  opposite  direction  from  that 
shown).  The  arrangement  of  the  steel  is 
shown  in  Fig.   i.     All  kinds  of  American 
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and  some  foreign  woods  were  used,  includ- 
ing oak,  hickory,  palmetto  and  pipperige, 
which  is  known  in  the  South  as  the  black 
gum  tree,  and  the  conclusions  drawn  were 
that  rock  elm  was  best  suited  for  such  serv- 
ice. When  covering  an  average  distance  of 
25  miles  per  day  over  all  kinds  of  city  pave- 
ments it  was  found  that,  although  the  trac- 
tion and  non-skidding  qualities  were  very 
good,  the  blocks  would  be  split  at  the 
edges  and  worn  down  so  that  their  replace- 
ment was  necessary  in  approximately  three 
months.  As  it  is  impracticable  to  allow  the 
blocks  to  project  very  far  above  the  metal 
rim  at  the  edge,  owing  to  the  fact  of  their 
splitting,  the  amount  worn  off  before  re- 
placement becomes  necessary  is  actually  not 
very  great  However,  although  the  best 
solid  rubber  tires  give  three  times  this  mile- 
age, covering  a  period  of  about  nine  months, 
the  cost  of  replacing  such  tires  is  from  $iio 
to  $130,  and  in  a  few  cases  as  high  as  $200 
per  tire,  while  the  replacing  of  the  wood  per 
wheel,  including  labor,  is  only  in  the  neigh- 
borhood of  $3.40;  and  even  this  expense 
can  be  greatly  reduced  when  wood  tires  are 
made  in  large  quantities.  Steel  tires  were 
tried  and  found  impracticable  during  slip- 
pery weather,  but  otherwise  were  very  satis- 
factory. Cast  steel  tires  were  also  experi- 
mented with;  they  were  made  in  sections 
which  rested  over  and  were  bolted  through 
the  felloe.  The  surface  of  these  tires  car- 
ried calks  set  similar  to  herringbone  gear 
teeth,  to  give  better  traction.  It  was  found 
that  these  calks  in  icy  weather  so  shattered 
and  broke  up  the  ice  that  there  was  a  ten- 
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Fig.  2. 


dency  to  slip  until  the  wheels  worked 
through  to  the  ground  beneath,  where  under 
similar  circumstances  the  rubber  tire  would 
have  simply  crushed  the  ice  to  a  certain  ex- 
tent and  obtained  sufficient  traction.  A 
very  novel  t}T)e  of  tire  experimented  with  is 
that  shown  in  the  accompanying  sketch. 
Fig.  2.  It  consisted  of  cast  steel  shoes  in 
which  were  dovetailed  grooves  running 
lengthwise  of  the  surface  of  the  tire,  filled 
with  carborundum  for  the  purpose  of  ob-' 
taining  better  traction.  These  shoes  were 
placed  on  in  sections  and  were  held  through 
bolts,  but  the  real  value  of  the  trial  was 
annulled  by  the  fact  that  the  castings  were 
not  of  proper  material  and  section  to  have 
the  necessary  strength  under  the  6  ton  load 
with  which  they  were  tried,  and  were  shat- 
tered. The  method  of  fastening  to  the  rim 
was  also  found  inadequate. 
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Fig.  3. 

The   Colgate   Soap   Company,   of  Jersey 
City,  N.  J.,  are  operating  two  heavy  electric 
trucks,  the  larger  of  which  weighs  empty 
12,000  pounds  and  has  a  carr3ring  capacity 
of  6  tons.    It  is  fitted  with  ordinary  heavy 
truck  wheels  and  plain  solid  steel  tires.   The 
rear  wheels  are  5  inches  in  diameter.    The 
smaller  machine  weighs  empty  9,110  pounds 
and  carries  a  normal  load  of  2  tons,  but  will 
easily  carry  3.    Steel  tires  are  used  on  the 
front    wheels    and    Diamond    solid    rubber 
tires  on  the  rear.     No  special  provision  is 
made  for  protecting  the  batteries  from  vi- 
bration.    In  each  case  they  are  placed  on 
one-quarter  sheets  of  rubber  matting,  which 
to  a  slight  extent  removes  the  jar,  but  is 
intended    only   as    an    insulating   material. 
These  trucks  average  about  25  miles  on  a 
charge,  and  cover  almost  that  distance  daily. 
The  steel  tires  will  wear  in  the  neighbor- 
hood of  three  years  and  are  very  inexpen- 
sive as  compared  with  the  rubber  tires;  and 
so  far  the  difference  in  the  life  of  the  bat- 
tery when  used  with  steel  tires,  or  when 
used  with  rubber  tires,  has  not  been  found 
appreciable.    The  larger  car  is  equipped  with 
twenty-one   M.   V.    Exide  batteries,   which 
have  been  in  use  without  renewal  of  the 
plates  for  about  nine  months.    These  trucks 
are  practically  useless  during  the  very  slip- 
pery winter  season,  and  in  the  fall,  when 
the  pavements  are  in  a  greasy,  slimy  condi- 
tion, it  is  found  necessary  to  use  some  de- 
vice  to  obtain  better  traction   in   starting. 
For  this  purpose  three  or  four  soft  round 
headed  iron  bolts  five-eighths  inch  in  diam- 
eter are  placed  through  the  tire  and  felloe 
with  their  heads  on  the  outside,  as  shown 
in  Fig.  3.     Another  device  which  has  been 
used  to  advantage  in  slippery  weather  and 
is  applied  to  the  ruber  tires  is  that  shown 
in  Fig.  4.    It  consists  of  three  or  four  links 
of  chain,  according  to  the  width  of  the  tire, 
with  curved  side  pieces  A  and  B,  through 
the  loops  at  the  lower  end  of  which  a  bolt 
is  passed,  as  shown,  which  clamps  the  device 
securely  to  the  rim  of  the  wheel.    Another 
device  used  for  the  same  purpose  is  that 
shown  in  Fig.  5,  which  consists  of  a  strip 
of  heavy  leather  belting  of  the  width  of  the 
tire  and  2  inches  in  breadth,  to  the  top  of 
which  a  small  patch  about  i  inch  in  width 
is  held  by  rivets.     At  one  end  of  this  two 
straps  with  buckles  at  the  end  are  fastened, 


and  at  the  other  end  is  riveted  a  sheet  of 
metal  bent  in  the  form  shown  and  forked 
at  the  end  so  that  when  strapped  in  positioci 
the  forked  end  straddles  a  spoke  and  effect- 
ively prevents  the  device  from  moving. 

Practically  any  tire  imder  ordinary  cir- 
cumstances when  the  vehicle  is  moving:  gives 
sufficient  traction,  but  when  a  heavily  loaded 
vehicle  is  at  rest  and  power  is  applied  to  the 
wheels  for  starting,  they  will  slip  continu- 
ously unless  a  cleat,  spike  or  roughened  sur- 
face of  some  kind  is  provided  at  least  at 
one  portion  of  the  rim,  which  will  prevent 
this  slipping,  so  that  it  has  been  found 
necessary  to  apply  only  one  of  these  devices 
to  each  rear  wheel  in  very  bad  weather 
The  same  applies  to  placing  the  soft  round 
headed  bolts  through  the  steel  tire,  so  that 
only  two  or  three  are  found  sufficient  It 
is  conceded  by  all  that  the  solid  rubber  tire 
wears  better  than  anything  yet  tried  with 
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the  exception  of  steel  or  iron,  but  the  ex- 
pense of  up-keep  is  so  great  as  to  be  almost 
prohibitive. 

PNEUMATIC  TRUCK  TIRE. 

Up  to  the  present  time  it  has  been  con- 
sidered impossible  to  make  a  pneumatic 
tire  which  could  be  successfully  used  on 
vehicles  weighing  over  2  tons,  but  the  R.  & 
P.  Traction  Tread  Tire  Company  claim  tliat 
their  tires  can  be  made  for  all  kinds  of 
heavy  commercial  vehicles,  and  to  prove 
their  statements  they  are  now  manufactur- 
ing a  pneumatic  tire  similar  in  general  re- 
spects to  their  pleasure  vehicle  pneumatic 
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Fig.  6. 


tire,  but  much  larger,  which  is  to  be  fitted 
to  a  gasoline  truck  which-  weighs  approxi- 
mately 3^2  tons  and  is  to  carry  a  maximum 
load  of  10  tons.  If  this  experiment  proves 
successful  all  previous  ideas  on  the  tire 
question  will  certainly  be  shattered.  The 
makers  claim  that  these  tires  will  stand  a 
load  of  4  tons  each,  or  a  total  of  16  tons. 
Each  tire  is  tested  to  500  pounds  per  square 
inch  and  a  working  pressure  of  approxi- 
mately 150  pounds  is  to  be  used.  Fig.  6 
shows  a  section  of  this  truck  tire  which  will 
be  fitted  to  a  heavy  clincher  rim.  The  tread 
will  be  made  up  of  four  or  five  corruga- 
tions, and  will  be  7  inches.  The  diameter 
of  the  tire  is  practically  the  same  as  the 
tread,  and  the  depth  from  the  tread  to  the 
rim  is  also  7  inches.  The  darkened  portions 
of  rubber  at  A  and  B  are  of  different  ma- 
terial from  the  rest  of  the  tire  and  are  very 
dense  and  nonelastic.  The  portion  inserted 
at  A  is  intended  to  resist  pimcture.  In  addi- 
tion to  the  ordinary  weight  fabric,  one  line 
of  very  heavy  fabric  is  inserted,  as  shown 
at  C.  A  suitably  heavy  inner  tube  is  to  be 
used.  The  makers  seem  to  have  all  faith 
that  this  tire  will  stand  up  under  such  ex- 
treme conditions,  and  it  is  certain  this  ex- 
periment will  be  eagerly  watched  not  only 
by  the  makers  but  by  all  those  interested  in 
the  subject. 

DEVELOPMENTTS  IN  SOLID  RUBBER  TRUCK  TIRES. 

As  very  little  is  really  known  as  yet  about 
the  use  of  tires  other  than  solid  rubber  for 
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heavy  commercial  automobiles,  and  as  noth- 
ing has  yet  been  found  which  gives  the 
cushioning  effect  combined  with  the  same 
length  of  wear,  nearly  all  the  manufactur- 
ers of  rubber  tires  are  turning  their  atten- 
tion to  some  form  or  other  of  solid  rubber 
tire,  and  as  any  development  is  usually  a 
progressive  growth  step  by  step,  these  solid 


rubber  tires  partake  naturally  of  the  style 
and  method  of  fastening  of  the  tires  pre- 
viously made  by  these  companies  for  other 
purposes.  Usually  this  is  the  basis  upon 
which  experiments  are  made  until  it  is  found 
what  changes  are  necessary  to  meet  the 
new  conditions.  In  many  instances  it  has 
been  found  that  a  fastening  which  is  per- 
fectly satisfactory  for  solid  rubber  tires  of 
light  weight  is  entirely  inadequate  to  meet 
the  needs  of  a  fastening  for  heavy  com- 
mercial vehicle  tires,  even  though  increased 
in  the  proper  proportion.  In  other  cases  the 
same  method  of  fastening  has  been  shown 
to  be  well  adapted  for  heavy  work.  So  that 
in  almost  every  instance  these  heavy  tires 
show  a  marked  resemblance  to  those  from 
which  they  originated.  In  Fig.  7  is  shown 
a  cross  section  of  the  Motz  heavy  vehicle 
clincher  tire,  which  is  practically  the  only 
tire  for  this  purpose  which  fits  an  ordinary 
clincher  rim.  The  method  of  fastening  this 
tire,  as  shown,  consists  of  cross  wires,  im- 
bedded in  the  rubber.  One  end  of  each 
hooks  under  the  clincher  portion  of  the  rim. 


Fig.  8. 
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while  the  other  end  is  slipped  under  the  end 
of  one  of  the  small  S  hooks,  the  lower  por- 
tions of  which  are  held  under  the  flanged 
edge  of  the  clincher  rim.  There  are  as 
many  of  these  separate  S  hooks  on  each  side 
as  there  are  ends  of  the  wires  to  be  held. 
The  wires  are  made  of  special  steel,  and 
the  general  arrangement  of  the  fastening  is 
intended  to  firmly  hold  the  tire  and  yet  have 
as  small  a  volume  of  rubber  confined  within 
the  rim  itself  as  an  anchor  for  the  tire  as 
possible;  working  on  the  principle  that  the 
resiliency  of  the  rubber  confined  in  the  base 
is  practically  wanted.  These  tires  are  made 
in  sizes  up  to  8  inches.  In  Fig.  8  is  shown 
a  section  of  the  Kelly-Springfield  endless 
tire.  This  tire  is  of  solid  rubber  with  end- 
less steel  wires  or  rings  of  V  shaped  section 
used  as  retainers.  These  V  shaped  retain- 
ing rings  are  electrically  welded  and  are 
spirally  wrapped  with  friction  cloth.  They 
are  inserted  in  V  shaped  grooves  in  the 
base  of  the  tire  and  more  friction  cloth  and 
canvas  is  then  placed  across  the  bottom  of 
the  tire  and  for  a  short  distance  up  the  sides 
where  the  rubber  would  otherwise  come  in 
contact  with  the  metal  retaining  flanges. 
The  whole  is  then  vulcanized,  which  makes 
the  rubber  of  the  tire  adhere  to  the  canvas 
and  friction  cloth  winding.  The  canvas 
across  the  bottom  of  the  tire  is  the  only 
material  between  the  retaining  rings  and  the 
iron  felloe  of  the  wheel.  As  shown  in  the 
section,  the  tire  is  slightly  wider  than  the 


wheel  rim,  and  is  compressed  to  the  proper 
width  by  the  side  retaining  flange  when  the 
bolts  are  tightened.  These  tires  arc  made 
up  to  7  inches  tread  and  have  a  carrying 
capacity  per  wheel  of  4,680  pounds. 
(To  be  continued.) 


The  Milan  Gold  Cup  Contest. 

This  endurance  and  regularity  contest 
was  participated  in  by  forty-eight  vehicles 
belonging  to  eighteen  firms,  and  of  these 
vehicles  only  eighteen  belonging  to  eight 
firms  covered  the  whole  distance  of  4,000 
km.  (2,500  miles),  maintaining,  according 
to  the  rules,  a  speed  above  30  km.  p.  h.  and 
as  near  as  possible  equal  to  40  km.  p.  h. 

The  route  was  divided  into  ten  stages, 
but  the  test  itself  was  substantially  con- 
tinuous so  far  as  the  vehicles  were  con- 
cerned, because  the  latter  were  kept  in  a 
closed  park  from  the  time  of  arrival  to  the 
time  of  the  next  start,  where  nobody  was 
allowed  to  approach  them  under  any  con- 
ditions. One  firm  which  started  three 
vehicles  as  a  team  saw  all  three  of  them 
finish,  while  another  firm  which  started 
eight  vehjcles  had  only  two  come  in  at  the 
end.  Aside  from  24  horse  power  cars, 
which  triumphed  in  this  touring  car  test, 
there  arrived  in  very  good  condition  two  six 
cylinder,  40  horse  power  cars  with  syn- 
chronized ignition,  which  fact  may  be  in- 
teresting in  a  comparison  of  types. 

In  connection  with  this  contest  is  to  be 
mentioned  an  incident  which  may  prove  in- 
structive to  many  drivers.  Shortly  after 
the  start  one  vehicle  was  thrown  out  of 
operation  because  having  emptied  its  radi- 
ator in  the  run  it  was  refilled  with  cold 
water,  which  on  contact  with  the  over- 
heated cylinder  walls  caused  the  latter  to 
crack. 


Novel   System   of   Air   Cooling. 

The  Standard  Motor  Company,  of  Cov- 
entry, England,  have  built  to  designs  of 
W.  H.  Bradbum  a  six  cylinder  motor  em- 
bodying a  novel  system  of  air  cooling.  The 
crank  chamber  of  the  engine  is  open  to  the 
atmosphere  through  an  annular  slot  sur- 
rounding the  cylinder,  and  carried  about 
halfway  up,  so  that  oil  cannot  be  splashed 
up  over  the  engine.  Round  the  upper  part 
of  the  cylinder  and  over  the  head  are  cast 
ribs,  and  over  these  ribs  are  copper  jackets, 
so  that  air  is  almost  constantly  being  drawn 
over  the  cylinders  and  through  into  the 
crank  chamber.  By  a  simple  arrangement, 
a  current  of  cold  air  is  led  through  to  the 
underside  of  the  piston,  the  temperature  of 
which  is  thereby  kept  low,  and  to  this  Mr. 
Bradbum  attributes  his  success. 


At  Paducah,  Ky.,  the  other  day  a  motor- 
ist used  a  match  to  find  out  whether  the 
drain  cock  of  his  gasoline  tank  was  stopped 
up.  He  did  not  pay  any  attention  to  which 
end  of  the  match  he  used  for  poking  it, 
and  the  consequence  was  that  in  withdraw- 
ing the  match  the  head  got  scratched  and  be- 
came ignited,  and  the  fire  did  not  stop  un- 
til all  combustible  parts  of  the  car  were 
consumed. 
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NEWVEHICLK  AND  PARTS. 

The  Mason  Car. 

A  five  passenger  touring  car  with  double 
cylinder,  horizontal  opposed  motor  has  re- 
cently been  placed  on  the  market  by  the 
Mason  Motor  Car  Company,  100-102  S.  E. 
Fifth  street,  Des  Moines,  la.  The  motor 
cylindefs  are  of  5  inch  bore  and  stroke  re- 
spectively, and  the  motor  is  rated  at  22-24 
horse  power.  The  carburetor  is  of  the  auto- 
matic t>T)e,  and  ignition  is  by  jump  spark, 
secured  by  means  of  a  Pittsfield  double  coil 
on  the  dash  and  an  enclosed  roller  contact 
timer.  The  cylinders  are  water  cooled, 
water  being  secured  by  means  of  the  posi- 
tively driven  rotary  pump  on  the  end  of  the 
engine  shaft  through  a  radiator  of  the  com- 
pany's own  design.  Lubrication  is  by  means 
of  a  force  feed  oiler,  with  one  feed  to  each 
bearing. 

The  change  speed  gear  is  a  planetary 
device  of  the  "all  spur"  type,  giving  two 
forward  speeds  and  one  reverse,  and  oper- 
ating in  an  oil  bath.  The  drive  to  the  rear 
axle  is  by  a  roller  chain.  The  rear  axle 
is  of  the  standard  live  axle,  type  with 
Hyatt  roller  bearings.  The  wheels  are  30 
inches  in  diameter,  alike  in  front  and  rear, 
the  front  bearings  being  ball  bearings.  The 
body  frame  is  supported  by  full  elliptic 
springs  in  the  rear  and  on  semi-elliptic 
springs  in  front.  Steering  is  accomplished 
by  means  of  a  solid  oak  hand  wheel  on  an 
inclined  column  through  an  irreversible 
mechanism.  The  speed  of  the  car  is  con- 
trolled by  a  change  gear  lever  at  the  right 
hand  side  of  the  driver's  seat,  which  gives 
the  low  gear  forward  and  the  direct  drive, 
and  two  pedals  are  provided  for  the  reverse 
and  the  brake  respectively.  Thumb  levers 
for  the  throttle  and  spark  are  conveniently 
arranged  on  top  of  the  steering  wheel.  The 
brake  is  a  double  band  brake  acting  on  the 
differential.  The  car  has  a  wheel  base  of 
90  inches,  and  a  standard  56  inch  thread. 
Its  weight  is  given  as  1,750  pounds.  We 
are  informed  that  in  a  recent  test  the  car 
was  driven  up  the  steps  of  the  State  Cap- 
itol in  Des  Moines. 


The  Michigan  Storage  Battery. 

In  the  design  of  this  battery  the  follow- 
ing objects  have  been  aimed  at:  High 
charging  rate  without  injury  to  the  plates; 
a  grid  construction  which  shall  retain  the 
active  material  even  after  long  use  over 
rough  roads;  methods  of  connection  which 
prevent  corrosion  of  the  wires;  a  power 
output  for  a  given  weight  equal  or  su- 
perior to  that  of  other  makes. 

The  grids  are  of  the  staggered  type,  with 
crossbars  of  triangular  section.  Toward 
the  middle  of  each  rectangular  opening  in 
the  side  of  the  grids  one  corner  of  this  sec- 
tion is  prolonged  into  a  thin  hook.  These 
hooks  serve  to  hold  the  active  material  in 
place,  and  prevent  large  particles  of  it 
from  falling  out  even  after  long  continued 
service.  Experience  has  shown  that  when 
the  positive  and  negative  plates  are  of  the 
same  thickness  the  latter  will  wear  out  two 
sets  of  the  former.  Hence  the  positive 
plates  are  made  twice  as  thick  as  the  nega- 
tive, which  increases  the  wearing  capacity 
for  a  given  weight.  The  grids  undergo  an 
electro-chemical  treatment  to  render  them 
porous  and  capable  of  holding  a  charge; 
thus  adding  to  the  weight  efficiency  of  the 
battery. 

Each  set  of  plates  forming  a  single  cell 
is  inclosed  in  a  hard  rubber  jar  with  a 
sealed  hard  rubber  cover,  furnished  with  a 
I  inch  vent  plug  screwed  into  the  centre. 
Over  all  the  cells  is  placed  a  common  cover 
of  hard  rubber,  which  affords  additional 
protection.  This  collection  of  cells  is 
placed  in  a  substantial  wooden  box  with 
close  fitted  cover  and  flexible  rubber  handle. 
Above  the  cover  project  the  vent  plugs  and 
binding  posts.  These  latter  are  of  a  non- 
corrosive  alloy,  of  large  size,  and  thread- 
ed and  fitted  with  hard  rubber  caps.  The 
connecting  wires  pass  through  holes  in 
these  posts,  and  the  caps  clamp  them  per- 
fectly tight  and  insure  good  contact.  The 
electrolyte  can  only  be  spilled  by  inverting 
the  battery,  but  can  be  readily  tested  by 
removing  the  vent  plugs. 

The  foregoing  description  applies  to 
sparking    batteries  which  are  made  in  nine 


standard  sizes,  4,  6  and  8  volts,  with  either 
J5»  55  or  72  ampere  hours  capacity.  These 
batteries  are  claimed  to  be  the  result  of  a 
number  of  years  of  research  and  experiment 
and  are  just  being  placed  on  tlie  market 
in  quantities.  They  are  manufactured  by 
the  Michigan  Storage  Battery  Company, 
Detroit,  Mich.,  who  will  also  furnish  power 
batteries. 


New  Lambert  Runabout. 

The  Buckeye  Manufacturing  Coinpan\, 
Anderson,  Ind.,  manufacturers  of  the  Lam- 
bert cars,  are  at  work  on  a  runabout  to  be 
brought  out  next  season,  which  will  Itc 
built  along  original  lines,  and  will  weigh 
less  than  1,000  pounds  when  fully  equipped. 
It  will  be  fitted  with  a  two  cycle,  25  h.  p 
engine  which  has  just  been  completed  and 
has  stood,  satisfactory  tests.  A  distinctive 
feature  will  be  ignition  by  means  of  a  pu^h 
button  instead  of  by  cranking,  making  it 
possible  to  start  the  engine  from  the  seat. 
As  in  the  case  of  the  other  Lambert  cars 
the  runabout  will  be  of  the  friction  shaft- 
driven  type,  which  the  firm  will  continue 
in  their  1907  models. 


The  New  "Watson  Conover/' 

The  Watson  Machine  Company,  of  Patcr- 
son,  N.  J.,  will  place  a  new  touring  car  on 
the  market  next  year.  The  first  model  is 
practically  completed.  It  is  constructed 
along  approved  touring  car  lines,  has  a 
wheel  base  of  103  inches,  is  fitted  with  a 
Rutenber  engine,  three  speed  sliding  gear 
transmission  operated  on  the  selective  sys- 
tem, has  shaft  drive  with  Spicer  universal 
joints,  and  a  floating  rear  axle  is  used. 
Ball  bearings  are  used  throughout,  and  the 
cars  are  fitted  as  part  of  their  regular 
equipment  with  the  Truffault- Hartford 
shock  absorbers.  The  distinctive  features 
of  the  car  will  be  the  method  of  operating 
the  change  speed  gear  and  the  accessibilit> 
of  the  part. 


The  Mason  Car. 


The  Herz  Distributor. 

The  increasing  adoption  of  synchronized 
ignition  on  multiple  cylinder  engines  has 
led  Herz  &  Co.,  of  New  York  city,  to 
bring  out  a  combined  circuit  breaker  and 
high  tension  distributor,  as  shown  in  the 
cut.  The  whole  device  is  enclosed  in  an 
outer  hard  rubber  casing  which  carries  all 
the  binding  posts,  which  are  stationary. 

The  primary  circuit  breaker  consists  of 
a  revolving  tool-steel  disc  bearing  the  cams, 
and  a  stationary  tool-steel  plunger.  Tho 
number  of  cams  on  the  disc  correspoad^ 
with  the  number  of  cylinders.  The  pri 
mary  contact  is  broken  under  oil  or  grease 
and  can  be  watched  through  a  plate  gla<s 
cover.  The  tool-steel  cam  is  placed  on  the 
end  of  the  hollow  steel  spindle,  the  middle 
part  of  which  bears  the  secondary  distribu- 
tor proper. 

The  distributor  consists  of  a  poHshcd 
steel  ring  embedded  in  the  surface  of  a  re- 
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Herz  Distributor  Terminal. 

volvingr  rubber  cylinder.  The  secondary 
springy  contacts  slide  on  the  surface  of  this 
peculiarly  shaped  steel  ring.  The  body  of 
the  distributor  is  supported  by  a  swivel  and 
the  whole  device  is  designed  for  the  fasten- 
ing on  the  dashboard  of  the  car. 

The  contacts  are  protected  by  rubber 
hoods,  which  prevent  moisture  from  getting 
into  the  device.  These  hoods  admit  flexi- 
ble connections  through  their  openings, 
which  are  built  up  from  spiral  springs  and 
insulated  by  a  double  coat  of  rubber  tubing 
These  connections,  it  is  claimed,  may  be 
bent  to  the  smallest  angle  without  any  in- 
convenience. 

The  unique  feature  of  the  device  is  said 
to  be  its  sparklessness.  The  contacts  ovc- 
lap  each  other  in  such  a  way  that  burning 
off  by  sparking  is  entirely  avoided. 


.  The  Harding  Hydraulic  Clutcii. 

John  T.  Landis,  of  Nashville,  Tenn.,  sends 
us  a  prospectus  of  the  Harding  hydraulic 
clutch,  which  is  applicable  to  automobiles 
and  other  power  installations  where  a  friction 
clutch  is  ordinarily  used.  The  hydraulic 
clutch  has  the  advantage  over  the  friction 
chitch  that  there  is  practically  no  wear 
and  no  injurious  heating  when  the  clutch 
is  allowed  to  slip  for  a  considerable  period, 
and  Mr.  Landis  believes  that  this  type 
of  clutch  will  hasten  the  advent  of  the 
gearless  car,  tests  having  convinced  him 
that  such  a  degree  of  flexibility  can  be  ob- 
tained that,  with  a  motor  of  sufficient 
power,  resort  to  a  change  speed  gear  is 
entirely  unnecessary. 

The  clutch  consists  of  a  cylindrical 
chamber  A,  bored  out  eccentrically  and 
having  inserted  in  its  bore,  concenltric 
with  its  outer  contour,  a  block  B,  which 
is  an  extension  of  the  driving  shaft  C. 
One  end  wall  of  the  chamber  A  is  integral, 
while  the  other  one,  D,  is  bolted  in 
place,  and  has  a  disc,  E,  bolted  to  it,  which 
may  be  a  flange  integral  with  the  driving 
shaft  F. 

The  block  B  is  slotted  through  its  centre, 
as  shown,  to  receive  four  sliding  vanes, 
V   V    V   V,    that    bear    against    the    inner 


cylindrical  wall  of  chamber  A.  Cut  in  the 
wall  of  chamber  A  is  a  passageway  G,  at 
the  middle  of  which  there  is  a  butterfly 
valve  H,  that  can  be  controlled  by  the 
operator  by  means  of  a  lever  I,  a  sliding 
collar  J,  a  link  K,  and  an  arm  L.  The 
sliding  collar  when  moved  along  the  hub 
of  casing  A  is  also  caused  to  rotate,  owing 
to  spiral  grooves  cut  in  the  hubs,  into 
which  extend  pins  fastened  into  the  collar. 

When  the  clutch  is  assembled  it  is  filled 
with  oil,  and  when  the  valve  G  is  closed 
the  oil  forms  a  lock  and  prevents  the  rela- 
tive rotation  of  chamber  A  and  block  B. 
When  valve  H  is  opened,  however,  the 
oil  that  is  .set  in  motion  by  the  vanes  V 
has  a  free  passage  around  the  clutch  cham- 
ber, and  rotation  of  the  driving  member 
will  not  result  in  rotation  of  the  driven 
member.  By  closing  the  valve  H  partly 
a  slipping  effect  can  be  produced,  and  as 
there  is  no  tendency  to  grip,  as  in  a  fric- 
tion clutch,  the  hydraulic  clutch  can  no 
doubt  be  controlled  to  a  nicety. 

The  prospectus  contains  the  results  of 
some  tests  made  with  this  clutch,  but  thest 
tests  were  not  in  relation  to  its  applica- 
tion on  automobiles. 


Tlie  De  Jarnette  Spring  Wheel. 

James  F.  De  Jarnette,  of  Omaha,  Neb., 
has  invented  a  spring  wheel  for  automo- 
biles and  has  tested  it  for  a  considerable 
period  on  a  Rambler  touring  car.  The 
Eby  Manufacturing  Company,  Omaha,  has 
been  incorporated  with  a  capital  stock  of 
$100,000  to  manufacture  this  wheel.  As 
will  be  seen  from  the  illustration,  the  elas- 
ticity is  secured  by  means  of  ten  coiled 
springs  interposed  between  the  hub  and  the 
felloe.  The  wheel  has  five  extensible  spokes, 
consisting  of  radial  steel  rods  cast  integral 
with  the  outer  hub  plates,  the  outer  ends 
of  which  slide  in  ball  bearings  in  a  steel 
socket  fastened  to  the  rim.  The  tensioa 
ot  the  springs  is  adjustable  by  means  of 
a  pipe  wrench,  as  the  springs  are  screwed 
on  short  blocks  extending  from  the  hub 
and  the  felloe,  respectively.  The  blocks 
are  pivoted  on  brackets  fastened  to  the  hub 
and  the  felloe.  The  rim  is  made  of  six 
thin  steel  plates,  instead  of  being  made 
solid,   in   order   to   reduce   weight.    As   at 


present  constructed,  the  wheels  weigh  about 
100  pounds  each,  but  it  is  expected  to  re- 
duce the  weight  considerably.  The  wheel 
here  shown,  which  is  built  for  city  use,  is 
shod  with  a  solid  rubber  tire,  but  it  is  pro- 
posed to  fit  the  wheels  with  ordinary  steel 
tires  for  country  use. 

It  is  hard  to  see  what  is  to  give  the  wheel 
the  very  necessary  strength  in  the  direction 
perpendicular  to  its  plane,  to  enable  it  to 
withstand  the  enormous  shocks  when  strik- 
ing the  curb  in  skidding,  etc.  Besides, 
there  would  appear  to  be  chance  for  con- 


De  Jarnette  Spring  Wheel. 

siderable  friction  at  the  slidirig  joints  owinj^ 
to  the  torque  transmitted  through  tho 
spokes. 


A  Luxurious  Touring:  Body. 

The  Reading  Metal  Body  Company,  of 
Fleetwood,  Pa.,  have  'recently  completed  a 
sheet  aluminum  body  for  one  of  the  big- 
gest touring  cars  in  use  in  this  country — 
an  80  horse  power  Rochet-Schneider  be- 
longing to  E.  N.  Dickerson,  a  New  York 
lawyer.  The  car  is  over  15  feet  in  length, 
and  weighs  4,200  pounds,  its  maximum  car- 
rying capacity  being  ten  persons.  The  body 
is  of  special  design,  and  can  be  used  in  dif- 
ferent ways  according  to  the  weather  and 
the  number  of  occupants,  either  entirely 
closed  or  open,  with  the  glass  sides  re- 
moved and  the  roof  forming  a  canopy,  or 
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an  extension  top  over  the  rear.  The  entire 
body  is  made  of  aluminum,  i-i6th  of  an  inch 
thick.  The  advantage  of  this  metal  over 
wood  is  claimed  to  be  that  there  is  no 
cracking  or  warping,  and  it  would  come  out 
of  a  collision  with  much  less  damage  than 
would  a  wooden  body.  It  is  also  said  to 
be  fully  300  pounds  lighter  than  the  old 
type.  The  body  is  painted  a  royal  blue, 
and  the  chassis  or  running  gear  is  azure 
blue. 

The  interior  of  the  cab,  with  its  French 
bevel  plate  glass  sides  and  front,  is  gor- 
geously finished  and  fitted  out.  All  the 
woodwork  is  Dutch  mahogany.  It  is  up- 
holstered in  goat  skin  with  morocco  grain. 
The  ceiling  is  satin,  and  black  silk  curtains 
hang  at  the  windows.  Three  persons  can 
sit  on  the  rear  seat,  two  on  the  front  seat, 
and  there  are  two  revolving  chairs.  The 
fixtures  include  a  card  table,  secretary, 
sideboard,  hat  rack,  umbrella  stand,  toilet 
case,  ash  trays,  clock,  mirror,  toilet  articles, 
incandescent  electric  lights,  etc.  A  hand- 
some carpet  covers  the  floor.  Speaking 
tubes  and  enunciator  permit  of  communi- 
cating with  the  chauflFeur.  The  cab  is  62 
inches  wide,  64  inches  high  and  96  inches 
long.  There  is  a  place  for  baggage  on  the 
roof,  and  a  trunk  rack  is  on  the  rear. 


The  Cain  Steam  Vulcanizer. 

This  vulcanizer,  which  is  just  being  placed 
on  the  market  by  Frank  Cain,  202  Fourth 
avenue,  Detroit,  Mich.,  has  already  been 
used  in  smaller  sizes  for  bicycle  tires.  The 
body  of  the  vulcanizer  is  filled  with  water 
by  means  of  a  permanently  attached  funnel. 
Heat  is  furnished  from  a  burner  under- 
neath, the  gases  passing  through  a  system 
of  tubes  in  the  tank,  thus  cheaply,  easily 
and  quickly  heating  the  water.  Either  gas 
or  gasoline  may  be  used  as  fuel.  A  steam 
gauge  shows  the  pressure,  and   the  oper- 


ator soon  learns  how  long  a  time  is  re- 
quired to  vulcanize  under  a  given  pressure, 
since  the  heat  is  uniform. 

There  are  molds  for  three  sizes  of  tires, 
and  two  spaces  where  flat  work  may  be 
done.  The  lower  part  of  the  mold,  which 
corresponds  to  the  tread  and  sides  of  the 
tire,  is  a  single  piece,  so  that  no  seams  are 
left  after  the  work  is  done.  Also  there  is 
no  danger  of  any  of  the  covering  getting 
pinched  in  the  seam  of  the  mold,  which 
sometimes  occurs  when  molds  are  divided 
along  the  tread.  The  removable  part  of 
the  mold  corresponds  to  the  cylindrical  por- 
tion of  the  rim,  and  is  furnished  with  a 
wooden  handle  for  handling  it  when  hot. 
Swinging  clamps  are  provided  which  fas- 
ten the  removable  portions  of  the  molds  in 
place. 

It  is  to  be  noted  that  these  molds  extend 
for  some  little  distance  beyond  the  tank  at 
either  end.  This  then  projecting  portion  is, 
of  coursei  cooled  by  the  air,  so  when  a  job 
of  vulcanizing  is  finished  there  will  be  no 
sharp  lines  marking  the  ends  of  the  vul- 
canized portion.  Where  these  lines  exist 
they  are  often  the  starting  point  of  cracks, 
as  the  two  different  qualities  of  rubber 
meeting  along  a  sharply  defined  line  pro- 
duce strains  along  that  line  when  the  tire 
is  in  use. 

Another  advantage  claimed  for  this  form 
of  mold  is  that,  since  the  removable  part 
may  be  handled  while  hot,  the  tire  may  be 
readily  put  in  place  after  the  mold  is 
heated,  and  where  many  tires  are  to  be  vul- 
canized considerable  time  may  be  saved. 
Safety  valves,  drain  cocks,  hangers  for 
tires,  etc.,  are  of  course  provided. 


Buffalo  Carburetor. 

The  Buffalo  carburetor,  constructed  un- 
der patents  owned  by  the  Buffalo  Car- 
buretor Company,  889  Main  street,  Buffalo, 


Buffalo  Carburetor. 

N.  Y.,  is  springless  and  entirely  mechanical 
in  action,  and  every  part  moves  positively, 
insuring,  it  is  claimed,  perfect  control  of 
the  motor  under  all  conditions;  great  flexi- 
bility, economy  in  consumption  of  fuel,  and 
a  perfect  mixture  at  all  speeds  by  the  move- 
ment of  a  single  lever,  which  is  permanently 
adjusted. 

The  gasoline  enters  the  float  chamber 
through  a  screen  and  passes  into  the  mixing 
chamber  through  a  needle  point  valve; 
warm  air  is  admitted  by  a  sliding  cone 
valve,  adjustable  by  the  same  lever  which 
controls  the  butterfly  throttle  valve. 

In  adjusting  this  carburetor  the  needle 
point  valve  is  set  at  the  proper  point  for 
the  motor  running  at  its  highest  speed. 
This  gives  the  necessary  adjustment  for  all 
speeds.  In  case  foreign  matter  gets  into 
the  nozzles  the  needle  valve  may  be  easily* 
removed  and  the  obstruction  blown  out 
The  carburetor  is  conected  with  the  motor, 
with  the  butterfly  valve  and  throttle  wide 
open.  The  flat  head  binding  screw  on  top 
of  the  carburetor  is  then  tightened,  which 
sets  the  sliding  cone  valve  and  gives  the 
proper  mixture  for  low  speed.  The  butter- 
fly valve  is  now  readjusted  if  necessary, 
and  then  the  carburetor  is  permanently  ad- 
justed for  all  speeds. 


The   Gain   Steam   Vulcanizer. 


Benjamin  Wireless  Receptacle 
Charging  Plug. 

A  new  lamp  cluster  combined  with  a  plug 
connection  for  charging  small  storage  bat- 
teries from  electric  lighting  circuits  is  manu- 
factured by  the  Benjamin  Electric  Manu- 
facturing Company,  with  offices  at  Ncw^ 
York,  Chicago  and  San  Francisco.  The 
cluster  consists  primarily  of  an  insulated 
wireless  base  with  two  one-piece  contact 
blades  attached,  each  serving  as  terminal 
for  all  lamps  in  the  cluster,  each  of  which 
is  provided  with  a  binding  screw  and  a  re- 
movable casing  of  brass  or  aluminum  sup- 
ported by  special  porcelain  rings  or  bush- 
ings. By  obviating  the  necessity  of  wires  in 
the  cluster  body,  in  thus  combining  the 
necessary  elements  of  the  sockets  upon  one 
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Benjamin  Wireless  Cluster  Receptacxe 
Plug. 

base,  the  cost  of  installation  is  claimed  to 
be  materially  reduced,  and  a  neat,  durable 
and  well  insulated  cluster  results.  •  The 
charging  cluster  fits  any  Edison  base. 
Three  32  C.  P.  lamps  on  a  no  volt  circuit 
charge  a  battery  at  a  3  ampere  rate;  three 
16  C.  P.  on  a  no  volt  circuit  at  a  1^4  am- 
pere rate.  The  removal  of  one  or  two  lamps 
decreases  the  rate  of  charge  proportionately. 


Schultz  Starting  Device. 

This  device  for  starting  gasoline  engines 
by  means  of  a  lever  operated  by  the  driver 
from  the  seat  of  the  car  is  the  invention  of 
William  C.  Schultz,  manager  of  the  Stand- 
ard Garage,  11 14  Main  street,  Buffalo,  N. 
Y.  A  is  an  iron  clutch  wheel  which  is 
keyed  to  the  motor  shaft  When  the  en- 
gine is  running  this  clutch  wheel  turns 
freely  with  the  shaft,  the  roller  B  per- 
mitting it  to  revolve  without  engaging  the 
outer  toothed  wheel  C.  When  the  rack  D 
is  drawn  forward  by  the  lever  FG,  the 
outer  toothed  wheel  is  turned  in  the  direc- 
tion indicated  by  the  arrow,  the  rollers 
bind  with  the  clutch  wheel  and  the  shaft  is 
turned.  One  or  two  motions  of  the  lever 
will  turn  the  engine  over,  with  less  effort 
than  is  required  to  crank  it  by  hand  in  the 
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Schultz    Self   Starting    Device. 

ordinary  manner.  This  starting  device  has 
been  tried  on  a  number  of  small  cars,  and 
is  said  to  be  applicable  to  all  types  of  cars. 
The  upper  part  of  the  hand  lever,  all  that 
portion  that  projects  above  the  floor  of  the 
car,  is  of  tubular  form,  the  upper  half  tele- 
scoping into  the  lower  half,  so  that  the 
handle  will  not  project  above  the  dash- 
board and  be  in  the  way  while  driving. 


The   Philadelphia  Turntable. 

The  automobile  turntables  made  by  the 
Philadelphia  Turntable  Company,  Real  Es- 
tate Trust  Building,  Philadelphia,  are  made 
entirely  of  steel,  and  are  so  designed  that 
they  do  not  prevent  the  space  they  occupy 
being  used  for  other  purposes.  The  turn- 
table requires  a  space  of  only  6  inches  in 
depth,  and  it  is  claimed  that  it  can  be  in- 
stalled by  any  ordinary  mechanic.  The  load 
is  carried  on  the  conical  roller  pivot  at  the 
centre,  and  the  circular  track  and  wheels 
only  serve  to  prevent  undue  tipping  of  the 
table.  The  pivots  are  designed  on  the  same 
lines  as  the  larger  pivots  used  on  the  com- 
pan3r*s  locomotive  turntables.  The  turn- 
tables are  fireproof  as  well  as  waterproof, 
and  can  be  conveniently  cleaned  and  lubri- 


Philadelphia  Turntable. 

cated.  The  pivot  and  end  wheels  arc  stand- 
ard, and  duplicate  parts  can  be  furnished. 
The  entire  space  occupied  by  the  turntable 
is  floored  over,  either  with  checkered  steel 
plates  or  with  wood,  as  will  best  cover  the 
user's  requirements. 


Reynolds  Automobile  Pump. 

A  new  two  cylinder  automobile  piston 
pump  has  been  placed  upon  the  market  by 
L.  G.  Reynolds,  363  Marilla  street,  Buffalo, 
N.  Y.,  and  its  construction  is  illustrated  by 
the  sketch  herewith.  The  pump  is  intend- 
ed  for   the   water  circulation   system,   and 
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Reynolds  Automatic  Pump. 

has  two  cylinders  with  a  stroke  of  i  inch 
each,  giving  a  pumping  capacity  of  i  gal- 
lon per  minute  at  200  r.  p.  m.     The  two 
plungers  act  independently  of  each  other, 
one   forcing  the   water  out 
of    the    cylinder    while    the 
other  is  drawing  it  in,  thus 
insuring   a    steady    flow   of 
water  at   any  pressure   de- 
sired.   The  valves  are  ordi- 
nary   stock    check    valves, 
and    are    readily    accessible 
by  removing  the  caps  above 
them.    The  plungers,  which 
are  of  the  the  bicycle  pump 
type,  capped  with  leather  at 
the    bottom,    may    be     re- 
moved   by    taking    off    the 
metal  caps  over  the  bearings 
of  the  eccentric  shaft  on  top 
of  the  pump.     The  advan- 
tages claimed  for  this  pump 
are  simple  construction,  re- 
liability    of     action,     great 
pumping  capacity  and  great 
economy    of    power.      Par- 
ticular stress  is  laid  on  this 
latter    advantage,    which    is 
claimed  to  render  this  pump 
superior      to      the      rotary 
pump,  though  it  is  not  di- 
rectly obvious  why  the  piston  pump  should 
be    more    efficient    mechanically    than    the 
rotary  pump,  where  only  a  small  pressure 
is    required;    in    fact,    the    direct    opposite 
would  be  expected. 

Automobiles  and  motor  boats  have  al- 
ready made  their  way  up  to  the  far  North, 
and  it  is  expected  that  in  the  season  now 
commencing  the  increase  will  be  great. 
German,  French  and  American  makers, 
says  British  Consul  Cooke,  prevail  at  pres- 
ent. The  bad  roads  are  the  great  diffi- 
culty in  the  way  of  motorism  in  Finland, 
and  they  are  not  likely  to  be  generally 
improved  just  now. 
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Roller    Bearing   Centre  of   Philadelphia   Turntable. 
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Kerosene  Burner  Control. 

Editor  Horseless  Age: 

Referring  to  an  article  in  your  journal 
of  the  6th  inst.,  by  Winthrop  Waite,  I 
would  like  to  ask  if  Mr.  Waite  could 
give  us  any  information  as  to  kerosene 
burners  controlled  by  thermostatic  regu- 
lation, as  is  the  gasoline  burner  of  a 
well  known  make  of  steamer  using  the 
flash  generator.  I  understand  this  com- 
pany has  experimented  a  great  deal  with 
kerosene,  and  prefers  to  cling  to  gasoline, 
because  its  regulation  is  so  much  more 
certain. 

As  Mr.  Waite  says,  the  gasoline 
burner  needs  only  a  very  primitive  vapo- 
rizer, which,  being  short,  will  not  hold 
very  much  gas,  and  when  the  regulator 
valve  closes,  it  is  only  a  matter  of  a  few 
seconds  till  the  fire  is  out.  When  the 
valve  opens  the  vaporizer  quickly  fills 
and  starts  the  fire,  the  regulation  being 
so  sensitive  that  the  steam  pressure  is 
very  constant. 

With  kerosene  the  vaporizer  must  be 
quite  long,  and  the  regulator  must  be  set 
so  that  after  the  valve  closes  the  gen- 
erator coils  will  still  be  cool  enough  that 
the  gas  remaining  in  the  vaporizer  will 
not  overheat  them.  Of  course  the  regu- 
lator must  be  set  at  a  lower  temperature 
than  with  gasoline.  When  the  valve 
opens  the  generator  coils  are  below  this 
temperature,  necessarily  allowing  the 
coils  to  furnish  cooler  steam,  thus  reduc- 
ing the  pressure  and  the  water  economy, 
and  there  is  a  sensible  period  required 
for  filling  the  vaporizer  before  the  fire 
starts,  which  allows  the  coils  to  cool  still 
more,  still  further  reducing  the  water 
economy  and  making  the  pressure  very 
unsteady.  At  least  this  is  the  way  it 
would  seem  to  me.  I  have  tried  the 
kerosene,  and  even  the  crude  oil  burner, 
on  fire  tube  boilers,  but  I  have  not  as 
yet  applied  either  of  them  to  the  flash 
system 

Have  thought  that  a  set  of  small  tubes, 
say  about  one-eighth  inch  internal  diameter, 
arranged  in  parallel  over  a  pilot,  so  that 
they  would  be  kept  at  a  temperature  of 
about  700°,  and  all  hot  so  that  no 
oil  could  get  through  a  tube  at  a  lower 
temperature,  and  part  of  the  length  of 
these  tubes  over  the  main  burner  so  that 
the  heat  of  the  burner  would  take  care 
of  the  greater  amount  of  oil  passing 
through  when  the  burner  is  in  operation, 
would  increase  the  heating  surface  of  the 
vaporizer  and  decrease  the  amount  of 
oil  or  gas  necessary  to  fill  the  vaporizer, 
causing  it  to  appear  at  the  jet  before  the 
fire  would  come  on.  Have  not  had  time 
to  put  this  into  eflfect  as  yet,  but  shall  as 
soon  as  possible.     Perhaps  some  of  your 


readers  may  find  something  new  in  the 
idea. 

Have  handled  a  great  many  kinds  of 
cars,  but  still  cling  to  the  little  old  stan- 
hope, which  has  never  failed  me  yet. 
There  is  no  crystallization  of  metal  in 
this  car,  and  when  this  item  alone  is 
compared  with  the  same  trouble  with 
gasoline  cars,  where  the  motor  vibration 
is  at  all  to  be  noticed,  it  will  nearly  make 
up  for  the  larger  amount  of  gasoline 
used  And  a  successful  kerosene  burner 
will  make  the  steamer  the  most  econom- 
ical of  cars.  C.  D.  Stone. 


Hill  Climbing:  Contest  Formulae. 

Editor  Horseless  Age: 

Referring  to  the  various  hill  climbs  which 
are  now  being  held  in  all  parts  of  this  coun- 
try and  abroad,  it  is  to  be  presumed  that 
beside  providing  an  interesting  afternoon's 
sport  they  should  demonstrate  in  some  way 
the  relative  merits  of  the  cars  taking  part  in 
them.  At  present,  however,  I  think  that 
the  value  of  these  tests,  so  far  at  any  rate 
as  the  public  are  concerned,  is  very  consid- 
erably discounted  by  the  different  methods 
adopted  in  the  classification  of  the  cars.  In 
some  cases  an  arbitrary  formula  is  used  to 
determine  the  H.  P.  of  the  engine,  and  this 
system,  if  a  really  reasonable  formula  was 
arrived  at  to  determine  the  engine  power, 
if  adhered  to  by  every  club  throughout  the 
country,  would,  I  think,  eventually  lead  to 
useful  rcsufts,  but  at  present  the  results  are 
far  from  useful. 

For  example,  take  the  case  of  a  40  horse 
power  six  cylinder  car.  At  Frome  Hill 
Climb  the  formula  classed  it  as  a  32  horse 
power  car.  If,  however,  the  same  car  is  run 
in  the  Birmingham  Hill  Climb  it  is  only 
called  a  30.47  car,  and  in  view  of  the  fact 
that  the  Frome  Hill  Climb  does  not  take 
the  least  account  of  length  of  stroke,  it  is 
obvious  that  the  formula  is  a  thoroughly 
bad  one. 

The  Birmingham  formula,  which  takes 
the  stroke  into  account,  seems  to  me  far 
and  away  the  best  and  most  useful  hill 
climbing  formula  that  we  have  at  present, 
and  if  a  fair  formula  of  this  sort  could  be 
adopted  as  a  standard  by  the  Automobile 
Club  and  used  throughout  the  country  for 
say  a  year,  and  then  all  the  results  carefully 
considered  by  the  technical  committee  of  the 
Automobile  Club,  I  feel  sure  that  modifica- 
tions and  suggestions  could  be  brought  into 
force  from  year  to  year  that  would  make 
these  hill  climbing  competitions  really  use- 
ful to  the  public  and  to  makers  of  motors, 
and  at  the  same  time  make  handicapping  by 
them  really  fair  and  interesting. 

To  still  further  show  the  extraordinary 
variation  in  the  system  of  holding  these  hill 
climbs,  we  will  just  take  South  Harting, 
where  the  different  horse  power  cars  are 
classed  according  to  price.  Could  anything 
be  more  futile  than  this,  and  last  year,  when 
this  same  competition  was  held  under  these 
conditions,  I  was  actually  told  by  an  official 
in  connection  with  the  trials  that  the  reason 


the  price  of  the  cars  competing  in  this  com- 
petition had  been  limited  to  £850  was  be- 
cause the  promoters  of  the  competition  did 
not  wish  very  powerful  cars  to  compete 
Could  anything  be  more  ridiculous  than  to 
suggest  that  a  price  of  £850  for  the  chassis 
would  prevent  a  powerful  car  competing? 
There  are  many  cars  of  50  horse  power  and 
more  to  be  bought  at  this  figure,  so  that  the 
competition,  although  it  makes  an  interest- 
ing afternoon's  sport,  is  really  useless  as  an 
educational  competition  to  everybody  con- 
cerned. 

When  we  come  to  Aston  Hill  Climb,  pro- 
moted by  the  Herefordshire  Qub,  we  have 
an  even  worse  state  of  affairs.  There  ap- 
pears to  be  no  limit  to  the  horse  power, 
no  limit  to  price,  but  the  cars,  it  is  stated, 
must  be  fully  equipped  touring  cars.  So 
indication  is  given  as  to  how  many  people 
are  to  be  carried,  and  what  is  a  touring  car 
is  not  defined. 

Now  it  seems  to  me  that  this  is  bad,  as  it 
leads  to  protests  and  misunderstandings 
which  never  need  arise  if  some  good  rating 
rule  on  the  lines  of  the  Midland  Club  was 
universally  adopted,  tried  throughout  a 
whole  season,  and  then  at  the  end  of  the 
season  thoroughly  criticised  by  the  results 
and  gradually  improved  from  year  to  year, 
and  directly  cars  were  inclined  to  strike  out 
into  undesirable  directions  the  formula 
could  be  so  altered  as  to  place  at  a  discount 
this  particular  direction  of  development 

I  trust  that  this  matter  may  have  some 
ventilation  in  your  columns,  and  trust  opin- 
ions from  others  may  be  given  with  the  hope 
of  getting  something  done  before  next 
year's  competitions  start,  and  that  some 
competition  be  held  during  the  present  sea- 
son under  what  might  be  considered  ideal 
conditions  at  the  moment  I  feel  sure  the 
same  difficulties  exist  in  America,  and 
might  be  ventilated  with  advantage. 

S.  F.  Edge. 


Fuel  Queries. 

Editor  Horseless  Age  : 

I  have  noticed  advertisements  of  a 
new  fuel  for  hydrocarbon  engines  for 
which  grjeat  claims  are  made.  This  fuel 
goes  under  the  name  of  "Energine,"  and 
not  having  had  an  opportunity  to  test 
same,  it  struck  me  that  perhaps  through 
the  columns  of  your  paper  the  experi- 
ence of  others  who  have  used  this  fuel 
might  be  obtained.  At  this  time,  when 
the  price  of  gasoline  is  advancing  to  a 
point  where  it  is  almost  beyond  the 
reach  of  a  man  of  limited  means,  some- 
thing of  this  kind,  if  the  reports  of  its 
efficacy  are  true,  is  what  we  are  looking 
for. 

Is  it  also  not  a  fact  that  abroad,  and 
possibly  in  this  country,  in  auto  boat 
races,  a  few  crystals  of  picric  acid  dropped 
into  the  carburetor  just  before  the  race 
produces  large  quantities  of  oxygen  and 
consequent  complete  combustion,  with  a 
surprising  increase  in  effective  power.? 
Would  picric  acid  crystals  introduced  into 
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ordinary  gasoline  fomi  a  homogeticous 
mixture,  or  would  it  be  likely  to  segregate, 
settle  to  the  bottom  and  make  a  dangerous 
and  uncertain  article  for  one  to  cprry 
around  ? 

As  before  stated,  it  seems  to  me  at  this 
time,  when  the  fuel  question  for  automo- 
biles and  auto  boats  is  becoming  more  im- 
portant and  pressing,  matters  of  this  kind 
could  be  discussed  with  advantage. 

E.  A.  B. 

The  fuel  "energine"  was  submitted  to  a 
test  by  one  of  our  contributors  when  it 
was  first  placed  upon  the  market,  about 
two  years  ago.  A  gravity  test  showed  it 
to  be  of  a  considerable  density,  between 
64*'  and  65**  Baume,  and  this  indicated 
that  it  consists  chiefly  of  a  heavy  grade 
of  naphtha.  With  the  best  possible  car- 
buretor adjustment  on  the  car  of  our  con- 
tributor the  consumption  of  energine  over 
a  distance  of  17  miles  was  greater  than 
the  consumption  of  gasoline.  But  this  he 
considered  due  to  the  fact  that  his  carbure- 
tor possesses  no  heating  jacket.  A  friend 
of  his.  whose  carburetor  was  heated, 
claimed  to  get  increased  power  from  ener- 
gine. 

The  use  of  picric  acid  in  gasoline  in- 
volves great  risks  and  should  not  be  at- 
tempted.— Ed.] 


Cause  of  lrres:ular  Running  at  Slow 
Speed. 

Editor  Horseless  Age: 

Replying  to  your  favor  of  June  4  in  re- 
gard to  misfiring  of  my  air  cooled  motor 
at  low  speed,  would  say  that  since  writing 
you  I  find  that  my  entire  trouble  came  from 
weak  exhaust  springs.  I  changed  these 
and  can  now  run  as  easily  at  5  miles  an 
hour  as  at  25  miles  an  hour.  I  thought  this 
was  worth  my  writing  to  you  about,  as  you 
state  in  your  letter  that  owners  of  other 
air  cooled  motors  have  had  the  same  trou- 
ble, and  this  may  be  the  cause  of  it. 

Reader. 

[The  suggestion  that  the  irregular  run- 
ning at  slow  speed  might  possibly  be  due 
in  some  way  to  the  air  cooling  feature  is 
therefore  not  entirely  without  foundation, 
for  while  the  valve  springs  may  become 
weakened  on  a  water  cooled  engine  they 
will  certainly  lose  their  temper  easier  when 
resting  against  the  hot  combustion  cham- 
ber wall  of  an  air  cooled  engine.  It  is 
quite  easy  to  see  how  the  weakening  of  the 
springs  may  cause  the  irregular  action  at 
low  speed,  for  if  the  throttle  is  nearly 
closed  there  will  be  a  very  strong  suction 
created  in  the  cylinder  during  the  inlet 
stroke,  which  will  cause  the  exhaust  valve 
to  open  if  its  spring  is  weak  and  draw 
some  of  the  spent  gases  from  the  muffler 
back  into  the  cylinder,  resulting  in  missed 
explosions.  It  is  therefore  to  be  remem- 
bered that  irregular  running  at  small  throt- 
tle indicates   weakened   exhaust  valves. 

We  wish  to  thank  our  correspondent  for 
having  informed  us  of  the  cause  of  his 
trouble. — Ed.] 


Let  Well  Enous:h  Alone. 

Editor  Horseless  Age: 

To  novices  in  the  art  of  operating  cars 
I  would  offer  the  following  advice: 

Do  not  tinker  with  your  machine,  that 
is,  when  something  seems  to  be  going 
wrong;  do  not  tear  down  and  modify  this 
or  that,  hoping  to  in  some  way  or  other 
strike  the  right  thing.  If  something  is 
wrong  with  your  car,  you  must  modify 
that  one  thing,  and  that  only,  for  the  rea- 
son that^the  adjustments  on  a  perfectly 
timed  car  are  so  minute  that  modifications 
must  be  made  only  when  needed.  We 
frequently  have  been  called  to  assist  where 
trouble  arose  as  a  direct  result  of  improper 
adjustments.  For  instance,  one  operator 
was  continually  having  trouble  with  tire 
valves  leaking.  The  threads  even  were  de- 
stroyed in.  the  valve  stem.  On  investiga- 
tion we  found  that  for  some  reason  the  top 
of  the  stem  was  in  a  collapsed  condition. 
This  was  very  likely  the  result  of  an  at- 
tempt to  tighten  the  dustproof  caps.  Re- 
member that  a  valve  that  is  right  only 
needs  to  be  made  "hand  tight,"  for  by  the 
use  of  the  pliers  to  tighten,  troubles  are 
only  increased,  since,  by  unduly  tightening 
down,  the  rubber  caps  are  forced  out  of 
position,  and  often  are  ruined  and  most 
frequently  will  displace  the  air  valve.  Be 
careful  what  you  do.  Know  your  trouble, 
and  remedy  that  only.  Keep  your  machine 
clean  and  well  lubricated,  and  see  that  your 
ignition  is  fed  by  good  live  cells. 

A.  Morris. 


Freak  Car  for  Vanderbilt  Race. 

Editor  Horseless  Age: 

I  see  in  this  morning's  Sun  an  account 
of  a  twelve  cylinder  car  designed  for  the 
Vanderbilt  Race,  and  it  has  seemed  to  me 
that  every  time  I  pick  up  a  paper  I  notice 
an  account  of  some  freak  car  being  de- 
signed, built  or  entered  for  that  race.  Isn't 
it  about  time  that  such  cars  were  barred 
out?  While  they  may  be  all  right  in  their 
way,  as  experiments  pure  and  simple,  they 
are  certainly  out  of  place  in  an  international 
contest. 

Does  not  the  fact  that  all  such  races  are 
won  by  foreigners  who  steer  clear  of  such 
monstrosities  as  twelve  cylinders,  front 
drive  and  flash  generators,  convey  any 
meaning  to  these  alleged  designers? 

P.  J.  Faulkner. 

[None  but  a  freak  car  is  likely  to  win 
such  a  race. — Ed.] 

How     to     Talk     Interestingly     on 

Motor  Cars  Though  Ignorant 

of  the  Subject. 

The  following  suggestions  are  due  to 
Barry  Pain,  and  are  from  Printer's  Pie,  an 
English  publication : 

"When  you  are  asked  to  come  and  have 
a  look  at  the  new  motor  car,  much  will  de- 
pend on  whether  the  asker  is  a  lady,  a 
male  owner  or  the  driver.  If  it  is  the 
driver,  your  right  course  is  to  say  that 
you   would   have  enjoyed   it,  but   that  you 


have  not  the  time.  If  it  is  a  lady,  confine 
your  remarks  entirely  to  the  body  of  the 
car.  Speak  of  the  color  of  the  paint,  the 
comfort  and  elegance  of  the  upholstery, 
and  the  ingenuity  of  the  electric  light  fitting. 
This  is  all  that  she  cares  about,  and  you  can 
easily  make  her  happy  without  showing 
your  own  hand.  With  the  male  owner  an 
exactly  opposite  course  must  be  taken.  On 
no  account  must  you  say  anything  what- 
ever about  the  body.  Should  he  by  chance, 
in  a  moment  of  forgetfulness,  say  anything 
about  it  himself,  snub  him,  and  tell  him 
that  kind  of  thing  does  not  matter.  Then 
he  will  respect  you.  Ask  to  see  the  en- 
gines. As  they  are  being  exposed  to  view, 
say.  'Anything  special  about  your  carbu- 
retor?' There  is  always  something  special 
about  the  carburetor.  When  he  has  fin- 
ished his  misstatements  on  the  subject,  you 
observe,  'Sounds  ingenious.'  Look  long 
and  carefully  at  the  car's  interior,  and  for 
some  moments  say  no  other  word.  Then 
get  up  brusquely,  and  ask  him  if  he  would 
mind  starting  her.  If  he  can  start  her,  say 
'Excellent!  Couldn't  want  anything  bet- 
ter.' If  he  cannot  start  her,  say,  T  was 
afraid  so,'  and  leave  hurriedly." 


American  Vehicles  Ahead. 

A  New  Zealand  engineer  and  agent  has 
addressed  a  letter  to  the  British  Empire 
Motor  Trades  Alliance,  in  which  he  says : 

I  am  a  great  believer  in  British  goods, 
but  it  is  often  much  easier  to  buy  from  a 
foreigner,  because  he  gives  you  lots  of  par- 
ticulars and  choice.  It  must  always  be 
remembered  that  it  takes  a  colonial  three 
months  to  send  for  particulars  and  get  his 
reply  from  England,  but  only  half  that 
time  from  America,  We  do  what  we  can  for 
Old  England  here.  We  charge  foreigners 
an  extra  10  per  cent,  duty  on  cars  complete 
and  20  per  cent,  on  engines.  Even  so,  I 
suppose  the  most  largely  sold  car  in  the 
country  is  a  5  horse  power  American 
vehicle. — Consular  Report. 


Manufacturers  and  A.  C.  G.  B.  1. 
Affiliated. 

The  British  Society  of  Motor  Manu 
facturers  and  Traders,  at  a  recent  meeting 
of  its  council,  almost  unanimously  decided 
in  favor  of  concluding  an  agreement  with 
the  Automobile  Club  of  Great  Britain  and 
Ireland  whereby  it  is  arranged  that  the 
trade,  as  represented  by  the  society,  shall 
be  consulted  and  have  a  voice  in  the  man- 
agement of  any  trials  held  by  the  club. 
The  club  will  be  considered  also  in  matters 
affecting  the  annual  exhibition,  a  share  of 
the  profits  of  this  show  being  handed  over 
to  the  club  in  return  for  its  patronage, 
which  moneys  that  body  will  disburse  in 
consultation  with  the  society. 


English  automobilists  are  in  hopes  of 
eventually  enjoying  the  advantages  of  a 
national  source  of  gasoline  supply,  as 
petroleum  springs  have  been  found  in  the 
Island  of  Trinidad  and  also  in  Egypt. 
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The  Herkomer  Trophy  Contest. 

What  proved  to  be  the  largest  touring 
car  contest  yet  held  came  to  a  close  at 
Munich,  Germany,  on  June  13.  The  second 
annual  competition  for  the  Herkomer 
trophy  was  organized  jointly  by  the  Ger- 
man Imperial  A.  C,  the  Bavarian  A.  C.  and 
the  Austrian  A.  C,  and  started  at  Frank- 
fort-on-Main  on  June  6.  On  the  day 
previous  the  vehicles  were  inspected  at 
Frankfort  by  the  contest  committee,  to 
make  sure  that  they  complied  in  air  respects 
with  the  regulations.  The  inspection  took 
place  in  the  Agricultural  Hall  on  the  out- 
skirts of  the  city»  a  big  building  that  also 
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Despite  the  fact  that  there  were  protests 
and  disqualifications,  the  proceedings,  un- 
der the  direction  of  Freiherr  von  Moliter, 
were  carried  through  in  a  calm  and  busi- 
ness-like manner. 

The  start  began  at  5  o'clock  on  the  morn- 
ing of  the  6th.  The  weather  was  fine,  and 
133  cars,  left  in  regular  order  at  half  minute 
intervals.  An  inspection  of  the  entry  list 
showed  that  the  French  industry  was  but 
slightly  represented,  there  being  less  than 
a  half  dozen  cars  of  French  construction. 
Among  the  cars  which  started*  were  20 
Mercedes,  15  Benz,  8  Adler  and  12  English 
Daimler,  and  this  large  number  of  cars  of 
leading  makes  shows  that  the  contest  was 
actually  one  of  amateur  drivers.  Another 
somewhat  unusual  feature  of  the  contest 
was  that  several  cars  carried  lady  pas- 
sengers. The  cars  were  started  in  the  or- 
der of  their  engine  capacity,  and  this  start- 


RouTE  OF  Herkomer   Contest. 


serves  for  cycle  and  automobile  shows.  All 
of  the  vehicles  entered  were  passed,  with 
the  exception  of  three  Fiats,  one  Mercedes, 
one  Argus  and  one  Hexe,  the  bodies  of 
which  were  found  not  to  possess  the  qual- 
ities of  comfortable  touring  bodies,  as  re- 
quired by  the  rules;  the  Fiats  were  fitted 
with  ordinary  racing  bodies.  The  most  em- 
phatic protest  against  the  admission  of 
these  vehicles  was  made  by  Prince  Henry 
of  Prussia,  who  demanded  that  the  pre- 
scribed rules  should  be  adhered  to.  Ober- 
dorfer  (Hexe)  and  Euler  (Argus)  got 
touring  bodies  fitted  in  time  for  the  start, 
while  the  three  Fiats  and  Hermann  Wein- 
gand  (Mercedes)  started  unofficially,  the 
latter  under  protest  against  his  disqualifica- 
tion. At  a  quarter  past  6  o'clock  133  of  the 
entered  vehicles  had  received  their  num- 
bers, and  their  drivers  had  been  furnished 
with  road  instructions  in  suitably  printed 
form,  as  well  as  with  their  insurance  papers 
as     required     by     the    new     German    law. 


ing  order  was  maintained  throughout  the 
contest.  This  year  there  was  no  compul- 
sory stop  for  lunch  at  noon,  in  which  re- 
spect the  rules  also  differed  from  last 
year's. 

The  method  of  scoring  employed  era- 
bodies  some  new  ideas.  The  competition 
embodies  really  three  separate  tests — the 
tour,  a  hill  climb  and  a  level  race.  In  the 
hill  climb  and  level  race,  however,  it  was 
not  the  actual  speed  made  by  the  car  that 
counted,  but  the  excess  or  deficiency  of  that 
speed  in  comparison  with  what  would  be 
expected  from  the  car  in  view  of  its  cyl- 
inder displacement.  It  is  stated  that  pre- 
liminary speed  trials  had  been  made  by  the 
'  contest  committee  both  up  the  Semmering 
Hill  and  on  the  level  road  in  the  Forsten- 
rieder  Park,  with  cars  of  different  cylinder 
capacities,  and  with  open  and  closed  bodies 
respectively,  and  from  the  results  of  these 
tests  two  curves  had  been  plotted  giving  the 
speed  any  car  of  a  given  cylinder  displace- 
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ment  and  form  of  body  should  develop.  If 
a  car  exceeded  this  speed  it  was  crednc 
with  marks  in  proportion  to  tbc  exc&s  td 
speed;  if  it  fell  below  it,  it  was  simdzrt* 
debited.  No  account  was  taken  in  the  est- 
struction  of  the  curves  of  the  weig^  of  6r 
cars,  but  as  all  cars  were  required  to  czrr. 
at  least  four  passengers  and  to  be  fest. 
with  regular  touring  body,  there  was  c 
reason  why  one  car  should  weigli  ttjcj 
more  or  less  than  another  with  the  sr 
type  of  body. 

The  first  day'-s  route  was  from  Fraaldor 
to  Munich  by  way  of  Nuremberg,  a  distaac 
of    405    km.    (250    miles).      As    tbc   carv 
were  mostly  of  high  horse  power,  ai«i  tb 
restrictions  to  legal  speed  were  not  take 
very  seriously,  many  of  the  competitors  ar- 
rived at  the  end  of  the   stag^  before  tit 
control  was  opened  at  4  p.  m.     The  first  vu 
arrive  was  Willy  Poegc,  of  Chemnitz,  do 
horse  power  Mercedes;  second,  Edgar  La- 
denburg,  70  horse  power  Mercedes,  winacr 
of   last  year's    Herkomer    contest;    iknl 
Herr  Sierke,    Fiat.     The  cars    arrived  n 
rapid  succession,  and  at  one  minute  past  t 
o'clock    ipo  cars  had  completed  the  stage 
Of  the   122  starters,   11 1    arrived    in  good 
order  and  started  on  the  second  stage  tk« 
following  morning.    Percy  Pierce,  who  wis 
No.  57,  and  consequently  started  at  5-a6  a. 
m.,  arrived  at  Munich  at  5.08. 

One  serious  accident  occurred  during  the 
first  day.     Herr  Kienle,   of   Munich,  wbo 
drove  car  No.  132,  ran  against  a  tree  near 
Neustadt,  with  the  result  that  his  official 
observer,  Herr    Schloer,  of    Munich,    was 
pitched  out  of  the  vehicle  and  suffered  a 
fracture  of  the  skulL     He  died   the  next 
day.    No  further  partictilars  as  to  the  dr- 
cumstances  that  led  to  the  accident  are  to 
hand,  but    high  speed  was  undoubtedly  a 
factor.     Another  accident  occurred  to  tbc 
40  horse  power  Opel  car  of  Fritz  Werner. 
of  Munich,  who  had  a  collision  with  another 
vehicle,  and  broke  his  axle,  which  forced 
him  to  withdraw.    The  first  collision  in  the 
tour  occured  in  Frankfort  during  the  start 
when  Herr  Kuhn-Regniers'  Berliet  car  ran 
into    Edgar    Ladenburg*s    Mercedes,    dam- 
aging its  body  to  such  an  extent  that  La- 
denburg  was  obliged  to    drive    his    other 
Mercedes  car. 

The  end  control  of  the  first  stage  was  at 
the  inn  in  Schwabing  near  Munich,  where 
last  year  the  Herkomer  tour  terminatcd 
During  the  night  the  cars  were  housed  in 
the  garage  of  Beissbarth  Brothers,  where 
they  were  kept  under  g^ard. 

The  start  the  next  morning  began  at  6 
o'clock  from  the  Beissbarth  "AutohalP 
within  the  densely  populated  portion  of  the 
city,  and  the  time  intervals  between  starts 
were  therefore  increased  to  one  minute,  as 
otherwise,  with  the  route  lined  with  spec- 
tators, there  would  have  been  danger  of 
collision  in  the  narrow,  curving  streets. 
The  route  of  the  second  stage  was  from 
Munich  by  way  of  Salzburg  to  Linz,  266 
km.  (166  miles).  This  day's  run  brou^t 
the  tourists  into  Austrian  territory.  The 
roads   were   rather  more  difficult   than    on 
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le  preceding  day,  and  in  the  afternoon  rain 
et  in,  which  detracted  from  the  pleasures 
f  the  drive  through  the  rather  magnificent 
cenery.    Accidents  were  again  the  order  of 
he   day.     M.  W.  Kroell,  of  Eltville,  who 
Irove  his  40  horse  power  De  Dietrich,  ran 
"  nto  the  car  of  the  Freiherr  von  Born,  with 
he    result   that    Kroell's    car    was   thrown 
l^ainst  a  tree,  and  he  himself  was  thrown 
Dut,    but   only   slightly   injured.     Kroell   is 
said  to  have  a  bad  reputation  as  a  reckless 
driver.       He   once   ran   over   and   killed   a 
woman  with  a  cay,  which  .netted  him  five 
^months  in  jail,  and  on  another  occasion  ran 
over    and  seriously   injured  a  boy.     After 
the  collision  with  Von  Horn's  car  legal  pro- 
ceedings   were   at    once    instituted    against 
Kroell,  and  the  contest  committee  disquali- 
fied  him  from  further  participation  in  the 
tour. 

As  to  the  speeds  which  were  maintained 
by  the  leading  cars,  an  idea  may  be  gained 
from  the  time  of  Dreher,  the  first  to  arrive 
in  Linz,  who  started  at  6  a.  m.  and  arrived 
at  10.39  a.  m.,  making  4  hours  39  minutes 
for  a  distance  of  166  miles  over  pobr  Aus- 
trian roads.  The  car  of  Von  Bom  had  to 
be  withdrawn  from  the  contest  because  its 
axle  was  bent  in  the  collision  with  Kroell, 
and  thereafter  it  did  not  respond  properly 
to  the  steering  gear,  and  it  ran  into  a  road 
barrier.  A  De  Dietrich  car  was  also  put 
hors  de  combat  on  this  day,  its  mishap  re- 
sulting from  an  attempt  to  turn  out  for  a 
bicyclist. 

It  appears  that  many  contestants,  includ- 
ing Prince  Henry,  did  not  stop  at  the  noon 
control,  Salzburg,  but  drove  right  through 
to  Linz.  In  Linz  Prince  Henry  was  re- 
ceived by  the  president,  general  secretary 
and  several  members  of  the  Austrian  A.  C. 
The  end  control  was  at  the  City  Turn  Hall, 
which  also  ser\'ed  as  garage  for  the  night. 
Of  the  122  starters  in  the  second  stage,  115 
had  arrived  by  6  o'clock  p.  m.,  and  the  total 
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Alfred  Hille  on  a  Berliet. 


number  of  contestants  who  eventually  ar- 
rived in  Linz  was  118.  The  motorists  of 
Linz  had  arranged  an  informal  celebration 
in  honor  of  the  Hcrkomer  tourists,  but  as 
the  tour  made  grreat  demands  on  the  4"v- 
ers  and  all  were  obliged  to  rise  at  4  a.  m., 
the  gathering  broke  up  at  a  comparatively 
early  hour. 

The  start  from  Linz  took  place  at  6 
a.  m.  on  Friday,  and  118  cars  began  the 
run  to  the  Austrian  capital,  a  distance 
of  183  km.  (113  miles).  The  inclement 
weather  of  the  night  before  had  given  way 
to  beautiful  sunshine,  and  the  contestants 
were  mostly  in  good  spirits.  This  stage 
was  completed  successfully  by  all  of  the 
competitors  save  one,  who  met  his  quietus 
at  the  Rieder  Hill.  The  night  previous  an- 
nouncement had  been   made  that  the  dis- 


Prince  Henry  of  Prussia  Driving  His  40  Horse  Power  Benz. 


trict  around  Vienna  had  been  flooded  by  the 
Danube,  and  that  a  change  in  route  might 
have  to  be  made,  as  bridges  had  been  torn 
away.  The  roads  were  indeed  in  a  very 
heavy,  muddy  condition.  During  this  stage 
another  accident  occurred  which  resulted  in 
a  fatality.  In  the  village  of  Melk  a  deaf 
and  dumb  person,  fifty  years  of  age, 
stepped  directly  in  front  of  one  of  the  com- 
peting vehicles,  driven  by  Max  Krone,  an 
engineer.  According  to  some  accounts  the 
wheels  of  the  car  went  over  his  body,  and 
broke  several  of  his  ribs,  while,  according 
to  another  version,  the  deaf  and  dumb  per- 
son fell  from  sheer  fright  at  the  sight  of 
the  car  and  was  dead  in  ten  minutes.  Krone 
is  said  to  have  driven  at  a  slow  speed,  and 
to  have  thrown  on  his  brakes  immediately. 

In  Vienna,  the  cars  were  housed  in  the 
halls  of  the  Agricultural  Association  in  the 
Prater,  and  all  of  them  were  given  a  wash- 
ing, which  was  very  necessary  after  the 
muddy  trip  from  Linz.  Saturday  was  a 
day  of  rest,  and  the  competing  cars  re- 
mained on  exhibition  in  the  Agricultural 
.Association's  Hall,  however  much  some  of 
the  contestants  desired  to  drive  them  out  on 
a  trip  of  inspection  to  the  Semmering  Hill, 
where  the  hill  climb  was  to  be  held  on 
Sunday.  The  route  up  the  Semmering  is 
a  winding  one,  not  particularly  steep,  but 
with  many  sharp  turns  known  as  hairpin 
comers  in  England,  and  it  is  therefore  ob- 
vious that  success  in  the  hill  climbing  test 
was  much  dependent  upon  a  thorough 
knowledge  of  the  route  and  skill  of  the 
drivers  in  taking  such  comers  at  high 
speed.  The  automobile  show  was  not  veo* 
well  attended,  although  the  population  went 
in  large  crowds  out  to  the  Prater — to  visit 
the  Buffalo  Bill  show  adjoining  the  auto 
exhibition. 

The  timed  hill  climb  up  the  Semmering 
on  Sunday  was  included  in  the  fourth  stage, 
Vienna-Klagenfurt,  315  km.  (200  miles). 
The  day  broke  fine,  and  after  the  one  and 
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one-half  days*  rest  the  contestants  were  in 
fine  spirits.  The  Semmering  course  in- 
cludes six  sharp  turns,  and  the  third  and 
fourth  of  these  proved  disastrous  to  some 
of  the  competitors.  The  roadbed  is  quite 
even,  the  maximum  grade  being  14  per  cent., 
and  the  average  7  per  cent.  On  the  ap- 
proach to  the  first  sharp  bend,  two  of  the 
powerful  English  Daimler  cars  had  their 
axles  bent.  Three  serious  mishaps  occurred 
during  the  hill  climb,  but  particulars  are 
not  available.  Among  those  who  made  very 
good  time  up  the  hill  was  Prince  Henry, 
who  drove  his  car  himself.  It  is  said  of 
him  that  he  did  not  feel  hurt  at  being  over- 
taken by  other  competitors,  and  declined  the 
honor  offered  him  of  being  allowed  to 
start  first  in  all  stages,  though  from  the 
published  lists  of  starts  and  arrival  he  over- 
took more  often  than  he  was  overtaken. 

The  start  from  Vienna  took  place  at  5 
o'clock  on  Sunday  morning  in  fine  weather, 
113  cars  being  started  at  intervals  of  one 
minute.  A  special  announcement  had  been 
made  that  any  car  which  exceeded  a  speed 
of  45  km.  (28  miles)  per  hour  (the  Aus- 
trian legal  limit)  between  Vienna  and  the 
Semmering  would  be  disqualified.  As  the 
dista^ice  is  about  60  miles,  the  hill  climbing 
could  begin  only  shortly  after  7  o'clock. 
The  competing  vehicles  did  not  stop  at  the 
foot  of  the  hill,  but  had  their  time  taken 
at  the  80  kilometer  stone  and  again  at  the 
89,  which  stands  at  the  summit  of  the  Sem- 
mering, near  the  Hotel  Erzherzog  Johann. 
The  Semmering  proved  one  of  the  pieces 
de  resistance  of  the  contest  and  the  Wa- 
terloo'of  nine  contestants,  including,  accord- 
ing to  a  German  report,  six  of  the  English 
contestants,  two  of  which  had  a  collision. 
The  contest  committee  decided  not  to  make 
public  the  results  of  the  hill  climb,  as  the 
contestants  might  have  used  these  results 
for  advertising  purposes  and  created  false 
impressions. 


General  View  of  the  Start  From  f rankfort-on-Main. 


The  distance  of  the  fourth  stage,  Vienna- 
Klagenfurth,  is  316  km.  (200  miles),  and 
was  covered  by  the  first  arrival.  Lieutenant 
Spitzner  (De  Dietrich),  in  seven  and  one- 
half  hours.  At  about  3  o'clock  in  the  after- 
noon a  rain  set  in  which  made  the  roads 
very  muddy  before  the  majority  of  the  con- 
testants reached  the  end  of  the  day's  jour- 
ney. Prince  Henry  drove  with  his  usual 
regularity,  and  arrived  at  Klagenfurth  at 
2:51.  It  is  told  of  the  prince  that  he  made 
it  a  rule,  when  other  drivers  attempted  to 
overtake  him,  to  drive  in  the  middle  of  the 
road  at  45  km.  per  hour,  the  legal  limit, 
and  not  pay  any  attention  to  their  tooting. 
This  action  was  made  the  basis  of  a  protest, 
but  those  in  charge  of  the  contest  upheld 
the  prince  in  his  contention  that  it  was  not 


Driving  Through  the  Streets  of  Frankfort. 


only  the  privilege  but  the  duty  of  every 
competitor  to  prevent  fellow  competitors 
from  breaking  the  law.  During  this  day  the 
loyal  town  of  Leoben  was  doomed  to  bitter 
disappointment.  It  had  arranged  for  a 
solemn  reception  of  the  prince,  with  ad- 
dress of  welcome,  "maidens  in  white"  and 
banquet,  but  the  prince  did  not  even  stop. 

By  half  past  nine  in  the  evening  104  cars 
out  of  113  starters  had  arrived  at  Klagen- 
furth. 

On  Monday,  June  11,  the  run  was  from 
Klagenfurth  to  Innsbruck,  180  km.  (112.5 
miles),  through  the  Tyrolese  Alps.  Be- 
tween Linz  and  Innsbruck  the  contestants 
were  obliged  to  scale  two  mountain  passes 
2,400  feet  in  height.  The  start  began  at  6 
o'clock,  and  102  vehicles  were  dispatched  on 
the  day's  journey.  The  rain  of  the  previous 
afternoon  had  ceased,  and  a  fine  day  greeted 
the  contestants. 

Owing  partly,  no  doubt,  to  the  very  hilly 
nature  of  the  route,  a  number  of  serious  ac- 
cidents occurred  during  the  day.  The 
Metallurgique  car  of  Nellersen  was  demol- 
ished by  running  into  a  road  barrier,  and 
the  driver  suffered  concussion  of  the  brain 
while  the  official  observer  escaped  with 
minor  injuries.  The  Adler  vehicle,  No.  50, 
driven  by  Alfred  Teves,  ran  over  a  fireman 
at  Sterzing,  and  the  driver  was  detained  in 
Brunneck  on  account  of  disregard  for  public 
safety.  In  Austria  the  road  was  guarded 
mostly  by  volunteer  firemen,  and  the  au- 
thorities had  posted  numerous  signs  notify- 
ing the  population  of  the  tour.  Of  the  102 
starters  in  this  stage  ninety-seven  finished 
before  8  p.  m.,  and  two  more  later. 

The  start  for  the  last  stage  of  the  tour, 
Innsbruck- Munich,  150  kilometers  (94 
miles),  in  view  of  the  short  distance,  took 
place  only  at  8  a.  m.  One/hundred  and  two 
cars  started,  the  sky  beinlg  overcast.  Dur- 
ing this  run  an  extremely  I  steep  and  difficult 
hill,  the  Zirlerberg,  had  to  jbe  climbed.    This 
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hill  has  an  average  gradient  of  10  per  cent., 
and  a  maximum  of  27.  Only  two  of  the 
cars  found  it  beyond  their  powers.  The 
weather  was  inclement  all  day  long,  and  in 
the  afternoon  there  was  a  strong  downpour. 
The  tour  concluded  with  speed  trials 
in  the  Forstenrieder  Park,  over  a  level 
stretch  3^4  miles  in  length.  The  best  ab- 
solute time  in  these  speed  trials  was  made 
by  Willy  Poege  on  a  60  horse  power  Mer- 
cedes, viz.,  3:08  minutes,  but  the  perform- 
ance was  judged  according  to  the  cylinder 
volume  and  type  of  body,  and  on  this  basis 
the  best  performance  was  made  by  Dr. 
Stoess,  of  Zwickau,  who  drove  a  20  horse 
power  Horch  car.  This  is  a  four  cylinder 
shaft  driven  car  with  D.  W.  F.  ball  bear- 
ings throughout,  even  on  the  crank  and  cam 
shafts.  In  compliance  with  the  rules  the 
engfine  of  the  Stoess  car  was  measured  up 
by  the  committee  after  the  performance. 
This  performance  decided  the  winning  of  the 
Herkomer  trophy.  There  was  considerable 
dissatisfaction  with  the  method  of  scoring 
in  the  speed  trials,  as  it  evidently  placed  a 
handicap  on  the  big  cars,  no  account  being 
taken  of  weight.  Owing  to  the  rain  the  fin- 
ishing ceremonies  in  the  Forstenrieder  Park 
were  less  impressive  than  last  year.  The 
following  exhibition  of  the  cars  that  fin- 
ished was  well  attended. 

Of  the  134  contestants  who  started  from 
Frankfort  ninety-eight  finished  the  whole 
tour,  including  Percy  Pierce,  the  only 
American  competitor. 


perhaps  one  thirty-second  inch  finished  size. 
Ihe  cams  arc  then  turned  to  their  exact 
size  by  means  of  the  special  fittings  shown 
in  l^igs.  1-4,  which  are  affixed  to  any  ordi- 
nary lathe.  The  fork  shaped  piece  C  is 
fastened  to  the  cross  slide  of  an  ordinary 
strongly  built  lathe  in  such  a  manner  that 
the  hardened  roller  at  the  end  of  the  screw 
F  comes  exactly  at  the  same  level  as  the 
level  of  the  lathe  centre  The  roller  presses 
against  a  template  fixed  to  the  lathe  spindle, 
which  template  is  an  increased  reproduction 
of  the  curve  of  the  cam.  To  the  lathe  car- 
riage is  fastened  a  steel  cable,  which  passes 
over  a  sheave  K  and  has  a  heavy  weight 
attached  to  its  end,  which  presses  roller  F 
against  the  template.  The  cutting  tool, 
which  positively  describes  the  curve  of  the 
cam  during  each  revolution  of  the  spindle, 
is  adjusted  by  means  of  nut  £  and  disc  G, 
and  the  hook  H,  sliding  in  a  slot  in  nut  E, 
prevents  any  rotation  of  roller  F. 

In  order  that  the  cams  of  the  individual 
cylinders  may  be  properly  spaced  angu- 
larly (180,  90  or  120  degrees),  the  spider 
shown  in  Fig.  5  is  used.  A  hardened  driv- 
ing pin  secured  to  the  face  plate  or  spider 
of  the  lathe  presses  against  a  hardened  sur- 
face of  the  three  armed  spider,  and  thus  in- 
sures very  accurate  angular  spacing  of  the 
cams  with  relation  to  each  other.  The  illus- 
tration shows  a  spider  for  turning  a  cam 
shaft  for  a  three  cylinder  motor. 


Fixtures  for  Turning  Cam  Shafts. 

In  Dcr  Motorwagen  of  May  30  Ernst 
Valentin  describes  a  set  of  fittings  suitable 
for  turning  cam  shafts  that  have  the  ckms 
formed  integral  with  them,  though  the  same 
devices  may  be. used  for  shafts  on  which 
the  cams  are  fitted  in  place.  The  shafts 
are  roughed  out  in  a  turret  lathe,  such  as 
the   Jones  &  Lamson   flat  turret  lathe,   to 


The  Herrison  Change  Gear  Lever. 

The  arrangement  of  the  levers  usually 
employed  for  operating  the  change  speed 
gear  on  cars  is  not  without  its  faults.  It 
takes  a  considerable  period  of  training  be- 
fore the  driver  learns  to  press  on  the  handle 
of  the  latch  which  locks  the  lever  in  order 
to  withdraw  it  from  one  notch  of  the  quad- 
rant, and  immediately  release  it,  that  it 
may  enter  the  next  notch.  M.  Herrison, 
professor  of  mechanical  engineering  at  the 
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Figs.  1-4. 
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Fig.  5. 

technical  school  of  Bordeaux,  has  invented 
a  lever  which  does  not  require  the  same 
careful  manipulation  as  the  ordinary  lever 
and  makes  it  impossible  to  "jump"  a  notch. 

Referring  to  the  two  views  of  the  lever 
herewith,  the  latch  A  enters  the  notches 
on  the  under  side  of  the  sector  S,  under  the 
pressure  of  the  springs  R  R.  The  latch 
is  V  shaped  and  embraces  the  sector,  and 
against  the  upper  ends  of  the  latch  rests 
a  pointer  D  fulcrumed  at  O,  which  is  acted 
upon  by  a  coiled  tension  spring  r  tending 
to  keep  it  parallel  with  rod  F  G.  This 
rod  F  G  carries  the  pivot  O  at  its  lower 
end  and  a  connecting  lug  at  its  upper  end, 
by  which  it  connects  to  the  lever  K,  formed 
by  two  flat  pieces  held  together  by  bolts 
through  the  connecting  lug  G  and  a  lug  on 
the  shifting  lever. 

The  handle  L  of  the  shifting  lever  is 
pivoted  at  M,  and  by  means  of  steel  rollers 
N  N  engaging  the  lever  K  may  depress 
the  rod  F  G.  The  sector  S,  in  addition  to 
the  notches  on  its  lower  edge,  into  which 
the  latch  A  may  engage,  has  notches  also 
on  its  upper  edge,  into  which  may  engage 
the  end  of  the  pointer  D. 

The  operation  of  the  lever  may  now  be 
easily  understood.  Suppose  that  the 
speed  is  to  be  changed.  In  pressing  on  the 
handle  L — it  does  not  matter  in  what  di- 
rection— the  pointer  D  is  lowered,  and, 
pressing  on  the  upper  ends  of  the  V 
shaped  latch  A,  forces  the  latter  out  of 
the  notch  in  the  sector.  The  shifting 
lever  is  now  free  and  moves  in  the  direc- 
tion in  which  it  is  forced  by  the  hand. 
But  the  pointer  D,  while  being  moved 
downwardly,  engages  into  one  of  the 
notches  on  the  upper  edge  of  the  sector, 
and  the  end  of  the  pointer  is  thus  held 
stationary  while  the  lever  moves.  The 
result  is  that  the  pointer  swings  around 
its  fulcrum  O,  against  thfe  tension  of  the 
spring  r,  and  is  soon  out  of  contact  with 
latch  A.  The  latter  is  then  only  under 
the  control  of  spring  R,  and  in  due  time 
engages  into  the  next  notch  on  the  sec- 
tor S. 

The  change  of  gear  is  thus  accom- 
plished, and  wrhen  the  driver  releases  his 
hold  of  handle  L  it  automatically  as- 
sumes a  position  in  line  with  the  lever 
owing  to  the  pressure  of  spring  R  R,  at 
the  same  time  permitting  the  pointer  D 
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lo  resume  its  normal  position,  on  top  of 
latch  A. 

In  order  that  the  action  of  the  latch 
may  be  absolutely  certain,  no  matter 
what  force  is  brought  to  bear  on  the 
lever,  or  what  its  velocity  of  motion  may 
be,  the  latch  is  made  of  two  pieces,  a  and 
6,  each  of  which  is  formed  with  an  in- 
clined nose,  the  two  noses  pointing  in 
opposite  directions,  and  each  is  operated 
by  a  separate  spring.  During  the  period 
that  the  whole  of  one  of  these  noses  is 
opposite  a  notch,  it  always  has  time  to 
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The  Herrison  Change  Gear  Lever. 
engage  into  the  notch,  and  therefore  is 
sure  to  lock  the  lever.  For  this  reason 
the  driver  need  not  fear  jumping  a  gear, 
and  may  press  energetically  against  the 
shifting  lever,  thus  avoiding  noise  and 
battering. — La  France  Automobile. 


According  to  a  report  of  the  British  con- 
sul at  Monrovia,  the  construction  of  roads 
and  the  building  of  bridges  are  under  con- 
sideration in  Liberia.  It  is  intended  to  run 
motor  cars  into  the  rich  hinterland. 


The  Free  Alcohol  Law. 

The  committee  of  manufacturers  formed 
to  assist  in  securing  cheaper  alcohol  for 
industrial  purposes,  21  William  street,  New 
York,  informs  us  that  the  satisfactory  out- 
come of  the  movement  carried  on  by  them 
during  the  past  three  and  one-half  years 
was  due  to  their  success  in  securing  the 
co-operation  of  the  farmers  of  the  country. 

"It  was  only  through  bringing  the  in- 
fluence of  the  farmers  of  the  entire  country 
to  bear  directly  on  their  Senators  and  Rep- 
resentatives," say  the  committee,  "that  we 
were  able  to  overcome  the  opposition  of 
the  antagonistic  interests  which  have  so 
long  prevented  action  by  Congress." 

The  committee  will  preserve  its  organi- 
zation with  a  view  to  protecting  the  in- 
terests of  the  manufacturers  affected  by 
this  legislation  in  matters  connected  with 
the  administration  of  the  law.  They  will 
reply  to  any  inquiries  for  fuller  informa- 
tion. 

The  new  law  as  passed  by  Congress  and 

signed  by  the  President  is  in  full  as  fol- 

laws: 

Fifty-ninth    Congekss,    First    Session. 

AN  ACT 

For  the  withdrawal  from  bond,  tax  free,  of  domes- 
tic alcohol  when  rendered  unfit  for  beverage  or 
liquid  medicinal  uses  by  mixture  with  suitable 
denaturing  materials. 

Be  it  enacted  by  the  Senate  and  House  of  Rep* 
resentatives  of  the  United  States  of  America  in 
Congress  assembled.  That  from  and  after  Janu- 
ary I,  1907,  domestic  alcohol  of  such  de^ee  of 
proof  as  may  be  prescribed  by  the  Commissioner 
of  Internal  Revenue,  and  approved  by  the  Sec- 
retary of  the  Treasury,  may  be  withdrawn  from 
bond  without  the  payment  of  internal  revenue 
tax,  for  use  in  the  arts  and  industries,  and  for 
fuel,  light  and  power,  provided  said  alcohol  shall 
have  been  mixed  in  the  presence  and  under  the  di- 
rection of  an  authorized  Government  officer,  after 
withdrawal  from  the  distillery  warehouse,  with 
methvl  alcohol  or  other  denaturing  material  or  ma- 
terials, or  admixture  of  the  same,  suitable  to  the 
use  for  which  the  alcohol  is  withdrawn,  but  which 
destroys  its  character  as  a  beverage,  and  renders  it 
unfit  for  liquid  medicinal  purposes;  such  denatur- 
ing to  be  done  upon  the  application  of  any  regis- 
tered distillery  in  denaturing  bonded  warehouses 
specially    designated    or    set    apart    for    denaturing 

Eurposes  only,  and  under  conditions  prescribed 
y  the  Commissioner  of  Internal  Revenue. 

The  character  and  quantity  of  the  said  denatur- 
ing material  and  the  conditions  upon  which  said 
alcohol  mav  be  withdrawn  free  of  tax  shall  be 
prescribed  bv  the  Commissioner  of  Internal  Reve- 
nue, who  snail,  with  the  approval  of  the  Secre- 
tary of  the  Treasury,  make  all  necessary  rejgfula- 
tions  for  carrying  into  effect  the  provisions  of^this 
act. 

Distillers,  manufacturers,  dealers  and  all  other 
persons  furnishing,  handling  or  using  alcohol  with- 
drawn from  bond,  under  the  provisions  of  this  act, 
shall  keep  such  books  and  records,  execute  such 
bonds  and  render  such  returns  as  the  Commis- 
sioner of  Internal  Revenue,  with  the  approval  of 
the  .Secretary  of  the  Treasury,  may  by  regulation 
require.  Such  books  and  records  shall  be  open 
at  all  times  to  the  inspection  of  any  internal  reve- 
nue officer  or  agent. 

Sec.  2.  That  any  person  who  withdraws  alcohol 
free  of  tax  under  the  provisions  of  this  act  and 
rcpulations  made  in  pursuance  thereof,  and  who 
removes  or  conceals  same,  or  is  concerned  in  re- 
moving, depositing  or  concealing  same  for  the  pur- 
pose of  preventing  the  same  from  being  denatured 
under  Governmental  supervision,  and  any  person 
who  uses  alcohol  withdrawn  from  bond  under  the 
provisions  of  Section  i  of  thi'i  act  for  manufactur- 
inp  any  beverage  or  liquid  medicinal  T»reparation, 
or  knowingly  sells  any  beverage  or  li(|uid  medicinal 
preparation  made  in  whole  or  in  part  from  such 
alcohol,  or  knowingly  violates  any  of  the  provi- 
sions of  this  act.  or  who  shall  recover  or  attempt 
to  recover  by  redistillation  or  by  any  other  process 


or  means,  any  alcohol  rendered  unfit  for 
age  or  liauid  medicinal  purposes  under  the  pron- 
sions  of  tnis  act,  or  who  knowingly  uses,  sella,  000- 
ceals,  or  otherwise  disposes  of  alcohol  ao  recovered 
or  redistilled,  shall  on  conviction  of  each  oSaut 
be  fined  not  more  than  $5,000.  or  be  impriaosed 
not  more  than  five  years,  or  both,  and  ahall,  is 
addition  forfeit  to  the  United  States  all  personal 
property  used  in  connection  with  his  tmsjncss,  t> 
getner  with  the   buildings  and   lots  or  oarcels  of 

Sound  constituting  the  premises  on  which  said  ac- 
wful  acts  are  performed  or  permitted  to  be  per- 
formed; Provided,  That  manufacturers  employing 
processes  in  which  alcohol,  used  free  of  tax,  nxwier 
the  provisions  of  this  act,  is  expressed  or  evapo- 
rated from  the  articles  manufactured,  shall  be  per- 
mitted to  recover  such  alcohol  and  to  have  such  al- 
cohol restored  to  a  condition  suitable  solely  for 
reuse  in  manufacturing  processes  under  such  regu- 
lations as  the  Commissioner  of  Internal  Revenue, 
with'  the  approval  of  the  Secretary  of  the  Treas- 
ury, shall  prescribe. 

Sec.  3.  That  for  the  employment  of  soch  addi- 
tional force  of  chemists,  internal  revenue  agentK. 
inspectors^  deputy  collectors,  clerks,  laborers  and 
other  assistants  as  the  Commissioner  of  Internal 
Revenue,  with  the  approval  of  the  Secretary  of  the 
Treasury,  may  deem  proper  and  necessary  to  the 
prompt  and  efficient  operation  and  enforcement  of 
this  law,  and  for  the  purchase  of  locks,  seals, 
weighing  beams,  gauging  instruments,  and  for  all 
necessary  expenses  incident  to  the  proper  execu- 
tion of  this  law.  the  sum  of  $250,000,  or  so  much 
thereof  as  may  be  required,  is' hereby  appropriated 
out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  said  appropriation  to  be  immediately 
availaole. 

For  a  period  of  two  years  from  and  after  the 
passage  of  this  act  the  force  authorized  by  tha 
section  of  this  act  shall  be  appointed  by  the  Com- 
missioner of  Internal  Revenue,  with  the  approval 
of  the  Secretary  of  the  Treasury,  and  without 
compliance  with  the  conditions  prescribed  by  the  act 
entitled  "An  act  to  regulate  and  improve  the  civil 
service,'*  approved  January  16,  1883,  and  amend- 
ments thereof,  and  with  such  compensation  as  the 
Commissioner  of  Internal  Revenue  may  fix,  with 
the  approval  of  the  Secretary  of  the  Treasury. 

Sec.  A.  That  the  Secretory  of  the  Treasury 
shall  make  full  report  to  Congress  at  its  next  ses- 
sion of  all  appointments  made  under  the  provi- 
sions of  this  act,  and  the  compensation  paid  there- 
under, and  of  all  regulations  prescribed  undo 
the  provisions  hereof,  and  shall  further  report 
what,  if  any,  additional  legislation  is  necessary, 
in  his  opinion,  to  fully  safeguard  the  revenue  axM 
to  secure  a  proper  enforcement  of  this  act. 


Electric   Vehicle    Patent    Infringe- 
ment Suit. 

Indianapolis,  Ind. — An  infringement  suit 
has  been  brought  by  Robert  Hassler  against 
the  Pope  Motor  Car  Company  in  the  Fed- 
eral court  here,  alleging  infringement  of 
patent  and  asking  damages  equal  to  the 
benefits  derived  by  the  defendant  company 
from  the  alleged  infringement  The  an- 
swer in  the  case  has  just  been  filed,  and  in 
it  it  is  contended  that  the  improvement  was 
invented  while  the  plaintiff  was  employed 
by  the  defendant,  during  his  regular  hours 
of  employment,  and  with  the  tools  of  the 
defendant  company,  and  that  it  had  been 
one  of  his  paid  duties  at  the  factory  to  de- 
sign improvements  for  the  goods  manufac- 
tured at  the  plant. 

It  further  is  alleged  in  the  answer  that 
prior  to  August  of  1903,  a  month  before 
Hassler  resigned,  he  had  made  no  demand 
for  any  compensation  for  the  use  of  his 
improvement,  and  had  given  no  intimation 
that  he  had  applied  for  a  patent  for  his 
improvement  or  contemplated  applying  for 
a  patent.  The  defendant  says  that  because 
of  these  alleged  facts  it  has  an  irrevocable 
license  to  use  the  improvement. 

Mr.  Hassler  was  formerly  engineer  of  the 
Waverley  branch  of  the  Pope  Motor  Car 
Company,  and  is  now  connected  with  the 
Marioa  Motor  Car  Company. 


Automobile   Law   Readopted. 

Winchester,   Va. — For  the  second  time 
the    board     of     supervisors    of     Frederick 
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County,  Virginia,  have  adopted  the  Byrd 
automobile  law,  controlling  the  operation 
of  automobiles  in  this  county.  The  law 
did  not  become  effective  until  June  13,  and 
as  a  result  the  first  action  of  the  board  in 
adopting  the  law  was  null  and  void. 


New      York     Automobile     Dealers 
Want   Larger  Commissions. 

On  the  evening  of  June  21,  at  the  Hotel 
Empire,  New  York,  a  conference  was  held 
in  which  twenty-six  automobile  concerns 
took  part.  This  meeting  was  called  to  dis- 
cuss ways  and  means  of  obtaining  from  the 
manufacturers  a  more  liberal  commission 
than  is  at  present  allowed.  The  consensus 
of  opinion  was  that  the  New  York  dealers 
should  be  accorded  more  than  a  20  per  cent 
commission,  as  it  was  pointed  out  that 
their  expenses  were  very  much  larger  than 
those  of  dealers  in  other  parts  of  the  cotm- 
try.  It  was  brought  out  by  one  of  the 
speakers  that  the  New  York  agents  did  the 
most  important  advertising  and  bore  the 
largest  expense  in  entering  competitions, 
the  benefit  of  which  was  also  reaped  by 
the  other  agents  and  by  the  manufacturers 
without  cost  to  them;  that  the  success  or 
failure  of  a  particular  make  of  car  in  this 
portion  of  the  country  was  largely  affected 
by  its  reputation  in  the  metropolis. 

A  representative  of  a  branch  house  de- 
clared that  to  pay  commissions  to  chauf- 
feurs and  others  introducing  customers  was 
bad  policy,  but  it  was  also  pointed  out  that 
it  was  almost  impossible  to  get  around 
paying  such  commissions.  Several  of  the 
dealers  were  eager  to  enter  into  an  agree- 
ment not  to  pay  such  commissions  and 
publish  this  fact  by  advertising  and  by  plac- 
ing printed  signs  in  their  shops. 

Another   prominent   dealer   said    that   it 
was  undeniable  that  in  the  past  three  years 
the    expenses   of    doing   business    had    in- 
creased at  least  twofold,  while  the  commis- 
sions remained  the  same.     Salesmen  used 
to  command  from  $15  to  $17  per  week  and 
a  3  per  cent,  commission,  and  now  they  re- 
ceive from  $25  to  $50  per  week  and  5  per 
cent  commission.     He  also  said  that  me- 
chanics' wages  have  advanced  from  $18  to 
$30,  and  that  rents  had  increased  anywhere 
from  100  to  200  per  cent    It  was  also  stat- 
ed that  although  there  are  many  more  horse 
drawn  vehicles  sold  in  this  city  than  auto- 
mobiles,  this   trade  was  handled   by  from 
five    to    six    concerns,    while    there    were 
at  least  eighty  representatives  handling  the 
numerous  makes  of  automobiles;   that  the 
commission  of  20  per  cent  for  automobile 
dealers  was  much  less  than  that  received 
by  carriage  dealers.    The  result  of  this  con- 
dition  of   affairs,   it   was   stated,   makes   it 
necessary  for  the  dealer  to  overcharge  on 
repair  work  in  order  to  make  a  reasonable 
profit,  and  this  is  detrimental  to  the  growth 
of  the  industry.     The  automobile  trade  is 
also  peculiar   in  that   there   are   long  con- 
tinued slack  periods,  during  which  the  ex- 
penses remain  the  same. 
To  sum  up,  it  was  agreed  by  nearly  all 


that  under  the  conditions  existing  in  the 
metropolis  a  reasonable  profit  on  the 
money  invested  could  not  be  made,  and  that 
if  the  situation  was  properly  placed  before 
the  makers  they  would  see  the  justice  of 
the  demands  of  the  New  York  dealers  for 
a  larger  discount.  Acting  on  this,  the 
chairman  was  directed  to  appoint  a  com- 
mittee to  confer  with  the  makers  informal- 
ly, and  to  suggest  at  a  future  meeting  some 
suitable  course  of  action. 


Gasoline  llles:ally  Stored  in  Chicaj^o. 

It  was  accidentally  discovered  a  few  days 
ago  that  nearly  all  of  the  garages  on  Auto- 
mobile Row,  Chicago,  had  their  gasoline 
storage  tanks  buried  under  the  streets,  side- 
walks and  alleys,  contrary  to  the  city  ordi- 
nance prohibiting  the  storage  of  gasoline 
on  public  property.  Superintendent  of 
Streets  Doherty  reported  that  these  tanks 
had  either  been  constructed  under  fraudu- 
lent permits  or  without  the  knowledge  of 
the  city.  It  was  estimated  that  more  than 
5,000  gallons  was  thus  illegally  stored  on 
public  property. 

Last  Saturday  afternoon  Superintendent 
of  Streets  Doherty  and  a  force  of  twenty- 
five  men  began  removing  the  tanks  from 
their  illegal  locations,  and  as  a  consequence 
a  number  of  Chicago  garages  were  without 
motive  fuel  last  Saturday  night  Six  tanks 
were  uncovered  during  the  afternoon.  Sev- 
eral garage  keepers  dug  up  their  tanks 
themselves  rather  than  pay  the  city  for 
doing  it 

The  first  place  visited  was  the  White 
garage,  240  Michigan  avenue.  Here  it  was 
necessary  to  put  five  men  to  work,  as  the 
tank  was  built  into  a  24  inch  concrete  com- 
partment and  walled  in  by  brick. 

The  capacity  of  this  tank  is  300  gallons. 
A  Standard  Oil  wagon  was  summoned, 
into  which  nearly  150  gallons  of  gasoline 
was  pumped  from  the  tank. 

The  following  violators  in  Automobile 
Row  had  their  tanks  uncovered  and  or- 
dered removed: 

Pardee-Ullman  Company,  1218  Michigan 
avenue,  300  gallons. 

Orlando  F.  Weber  Company,  1320  Michi- 
gan avenue,  100  gallons. 

Oldsmobile  Company,  1328  Michigan  ave- 
nue, 300  gallons. 

Electric  Vehicle  Company,  1332  Michi- 
gan avenue,  280  gallons. 

William  Herrick  Company,  1344  Michi- 
gan avenue,  300  gallons. 

At  Hubert's  garage,  295  North  State 
street,  preparations  were  made  quietly  to 
remove  the  oil  tank  from  the  alley  to  a 
neighboring  vacant  lot  ,but  Building  Com- 
missioner Bartzen  was  informed  of  it  and 
he  ordered  the  police  to  stop  the  work  at 
once. 

Superintendent  Doherty  notified  Commis- 
sioner Bartzen  where  tanks  are  on  private 
property,  and  the  commissioner  is  prepar- 
ing to  investigate  them  and  see  that  only 
50  gallons  of  gasoline  are  kept  in  the  build- 
ings, and  that  it  is  properly  protected. 


Manchester  (N.  H.)  Hill  Climbing 
Contest. 

The  Granite  State  Automobile  Qub  of 
Manchester,  N.  H.,  held  a  hill  climbing  con- 
test in  that  city  on  Saturday,  June  23.  Very 
unfavorable  weather  conditions  detracted 
very  seriously  from  the  number  of  contest- 
ants who  actually  participated.  A  torrential 
rain  commenced  several  hours  before  the 
scheduled  time  of  the  contest,  and  continued 
up  to  the  starting  time,  many  of  the  cars 
being  sent  away  in  a  drizzle.  A  number  of 
the  entrants  decided  not  to  start  on  ac- 
count of  the  rain  and  the  washed  and  heavy 
condition  of  the  course,  and  thus  several 
of  the  events  had  to  be  cancelled.  The  con- 
test was  rather  a  friendly  affair,  being  con- 
fined to  the  members  of  the  club,  and  the 
participation  of  professional  racers  and  spe- 
cial high  powered  racing  cars  was  not 
sought.  Under  the  circumstances  no  sanc- 
tion of  the  contest  was  secured,  the  club 
considering  that  no  real  advantage  would 
accrue  to  it  in  consideration  of  the  money 
paid  for  this  purpase. 

The  course  upon  which  the  contest  was 
held  is  1.33  miles  in  length,  and  involves 
a  total  rise  of  270  feet  or  an  average  gradi- 
ent of  about  4  per  cent.  The  maximum 
grade  is  12  per  cent  The  course  follows 
Bridge  street  for  several  blocks  at  a  gradi- 
ent of  about  8  per  cent,  and  thence  turns  at 
a  sharp  angle  by  a  parkway,  through  Derry- 
field  Park,  thence  following  the  boulevard 
at  a  moderate  gradient  for  a  considerable 
distance  and  ascending  by  a  roadway,  in- 
volving grades  from  5  to  12  per  cent,  to 
the  observatory  which  marks  the  simimit 
of  the  hill.  The  course  is  quite  winding, 
but  is  a  safe  and  good  one. 

On  account  of  the  very  heavy  condition 
of  the  roads,  no  very  fast  time  was  made. 
The  timing  was  effected  by  official  timers 
provided  with  stop  wajtches,  one  of  whom 
accompanied  each  car  over  the  course.  The 
police  detail  was  ample  to  properly  patrol 
the  course,  the  rain  preventing  a  large 
crowd  from  gathering.  The  list  price  meth- 
od of  classifying  the  cars  was  adopted,  and 
ribbons  were  presented  to  the  winners.  The 
following  are  among  the  events  run: 
Event  No.  2 — Cars  Listed  at  Not  Less 

Than  $800  Nor  More  Than  $1,350. 
No.    I — P.    M.   Robinson,   22  horse  power 

Burck,  6m.  52s. 
No.    2 — Dr.    Frederick    Perkins,    18   horse 

power  Rambler,  9m.  is. 
No.  3 — Brodie  Electric  Company,  16  horse 

power  Wayne,  iim.  49HS. 
No.  4 — M.  E.  Prescott,  16  horse  power  Reo, 

12m.  58s. 
Event  No.   3 — Cars  Listed  at  Not  Less 

Than  $1,350  Nor  More  Than  $2,000. 
No.  I — G.  M.  Wetherbee,  24-28  horse  power 

Crawford,  6m.  i4j^s. 
No.  2 — G.  M.  Wetherbee,  24-28  horse  power 

Crawford  (second  car),  6m.  isH^- 
Event   No.   5 — Cars  Listed   at  $3,000  or 

Over. 
No.  I — C.  M.  Floyd,  50  horse  power  Thom- 
as, 7m.  2Ss. 
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No.  2— W.  F.  Harrington,  30  horse  power 

Toledo,  8m.  45s. 
Event  No.  7— Open  to  All  Gasoline  Cars. 
No.  I— C.  M.  Floyd,  50  horse  power  Thom- 
as, 4m.  45s. 
No.    2— Byron  .Chandler,   34   horse   power 

Peerless.  5m.  los. 
No.  3— -Dr.  A.   E.  Brownrigg,  20-25  horse 

power  Pope-Hartford,  5m.  36j^s. 
No.  4 — W.  F.  Harrington,  30  horse  power 
Toledo,  5m.  45s. 
The  contest  was  under  the  management 
of  President  George  A.  Campbell,  Secretary 
Edward  H.  Fogg  and  Albert  L.  Clough. 
Harry  E.  Loveren  acted  as  clerk  of  the 
course.  The  club  is  considering  the  hold- 
ing of  another  climb  at  a  later  date,  when 
it  is  to  be  hoped  more  favorable  weather 
conditions  may  be  enjoyed. 


Pros:ress  of  Arrans:ement8  for 
Qlidden  Tour. 

The  entries  for  the  Glidden  tour,  in  addi- 
tion to  those  already  published,  are  as  fol- 
lows : 

No.  15— William  E.  Wright,  care  of  Knox  Au- 
tomobile Company,  Springfield,  Mass.  Knox  car 
of  35-40  horse  power.  Five  in  party.  Springfield 
A.  G 

No.  16— Robert  B.  Craufurd,  Hotel  Marie  An- 
toinette, New  York  city.  Stevens-Duryea  car  of 
50  horse  power.     Five  in  party.    A.  C.  of  A. 

No.  17 — Henry  Paulman,  1321  Michigan  avenue, 
Chicago,  111.  Pierce  Great  Arrow  car  of  40-45 
horse  power.     Five  in  party.     C.  A.  C. 

No.  18— Hart  D.  Newman,  New  Orleans,  La. 
Packard  car  of  24  horse  power.  Four  in  party. 
New  Orleans  A.  C. 

The  baggage  wagon  offered  by  the  Knox 
Automobile  Company,  of  Springfield,  Mass., 
and  the  patrol  car  offered  by  the  Packard 
Motor  Car  Company,  of  Detroit,  have  been 
accepted  by  the  committee.  The  patrol  car 
is  one  of  two  that  will  be  placed  at  stated 
intervals  along  each  day's  nm  for  the  use 
of  checkers,  who  will  note  the  hour  and 
minute  that  each  car  passes  them. 

Changes  have  been  made  in  the  rules  to 
provide  for  this  system  of  checking.  Each 
entrant  will  be  penalized  one  point  for  each 
minute  he  is  behind  time,  and  two  points 
for  each  minute  he  is  ahead  of  time,  at 
each  checking  point.  On  most  of  the  day's 
runs  there  will  be  three  checkers,  dividing 
the  regularity  record  into  four  portions  as 
nearly  equal  as  possible.  The  regularity 
record  will  thus  be  based  on  the  normal 
running  of  the  cars  for  about  forty-six  sec- 
tions, approximating  20  to  30  miles  each. 

All  checkers  will  have  their  watches  com- 
pared with  the  watches  used  by  the  garage 
officials,  who  pass  the  cars  out  in  the  morn- 
ing and  receive  them  at  night,  and  thus  the 
exact  elapsed  time  in  each  checking  section 
will  be  accurately  kept. 

Under  this  system  it  is  believed  that  it 
will  not  be  possible  for  any  car  to  make 
what  has  been  often  called  "a  perfect 
score."  The  results  will  show  the  actual 
relative  position  of  the  car  with  regard  to 
their  running  to  schedule. 

The  entire  route  of  the  tour  from  Buf- 
fak)  to  Bretton  Woods  will  be  marked  with 
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confetti,  the  committee  having  contracted 
for  3,000  pounds,  which  is  now  being 
shipped  to  the  various  night  stops.  In  ad- 
dition arrangements  are  being  made  for  i 
complete  system  of  baggage  checking  by  the 
touring  management,  and  the  entire  capac- 
ity of  all  hotels  along  the  line  has  been  re- 
served. It  will  not  be  necessary  for  any 
participant  in  the  tour  to  make  his  own 
hotel  reservations,  as  this  will  be  attended 
to  in  detail  by  a  special  official  sent  about 
a  week  ahead  of  the  tour  to  complete  ar- 
rangements. Many  offers  of  entertainment 
from  automobile  clubs  in  the  cities  and 
towns  where  the  tourists  will  stop  Qver 
night  have  been   received. 

A  complete  guide  book  for  the  tour,  con- 
taining running  directions,  final  revisions  of 
the  rules  and  full  information,  is  now  being 
prepared  and  will  be  ready  for  distribution 
next  week. 


The  Albany  A.  C/s  Annual  Tour. 

The  third  annual  tour  of  the  Albany  A. 
C.  started  from  the  Albany  City  Hall  at  9 
o'clock  last  Thursday.  The  party  consisted 
of  fifty-six  persons,  of  whom  twelve  were 
women.  The  automobiles  numbered  twenty- 
one,  of  all  types,  from  a  runabout  up  to  the 
big  45  horse  power  touring  cars. 

The  first  day's  journey  ended  at  Rutland, 
where  the  night  was  spent.  The  second  day 
brought  the  tourists  to  Keene,  N.  H.,  and 
the  third  stage  to  Boston,  where  Sunday 
was  spent  Last  Monday  they  proceeded  to 
Springfield,  and  Tuesday  they  finished  at 
Albany. 

Automobiles    Purchased   for    Mili- 
tary  Manoeuvres. 

By  Capt.  F.  p.  Avery,  U.  S.  A. 

The  Quartermaster  General  has  placed 
an  order  for  three  touring  cars— a  steamer, 
an  air  cooled  car  and  a  water  cooled  car — 
to  be  delivered  by  July  20,  and  to  be  used 
in  the  coming  military  manoeuvres.  A  4  ton 
air  cooled  truck  has  also  been  purchased, 
which  will  be  sent  to  Mt.  Gretna,  Pa.,  for 
camp  duty  as  soon  as  received. 

This  action  will  be  instrumental  in  re- 
vealing the  advantages  and  defects  for  mil- 
itary service  of  the  motor  cars  at  present 
manufactured  in  the  United  States.  One  of 
the  Quartermaster  General's  aides  helped 
bring  about  this  action  by  sending  the  fol- 
lowing letter: 

War  Department, 
Office  op  the  Quartermaster  General, 

Washington,  June  14,  1906. 

General — In  view  of  the  very  general  use  of 
automobiles  in  connection  with  military  operations 
and  the  obvious  advantages  that  such  means  of 
transportation  will  have  when  armies  are  operating 
in  territory  where  automobiles  can  be  made  use  of, 
I  have  the  honor  to  recommend  that  this  depart- 
ment purchase  three  strong,  high  powered  auto- 
mobiles to  carry  not  less  than  four  passengers 
each  and  a  driver.  One  of  each  of  the  following 
types: 

1.  One  of  the  steam  driven  variety. 

2.  One  air  cooled  motor  of  the  explosive  hydro- 
carbon type. 

3.  One  with  water  cooled  motor  of  the  hydro- 
carbon explosive  type. 
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Electric  motors  are  not  considered  in  the 
mendation,  for  the  reason  that  no  facilities  exist  in 
the  military  service  for  charging  the  batterin  with 
the  frequency  required. 

The  very  general  use  that  is  made  of  motor 
cars  and  automobiles  in  the  military  service,  a 
well  as  in  civil  life,  all  over  the  world,  would  sees 
amply  to  justify  this  small  expenditure  for  the 
purpose  of  determining  as  far  as  practicable  in  tJine 
of  peace  the  value  of  such  vehicles  for  war. 

It  is  believed  that  it  would  be  advantageous  to 
provide  these  cars  in  time  to  be  used  in  conncctioB 
with  the  manoeuvres  to  take  place  during  tbe  com- 
ing autumn,  if  tbe  Quartermaster  General  so 
wishes. 

It  is  thought,  however,  that  tbe  three  cars  ought 
not  to  be  distributed  to  different  parts  of  tlu  ooon- 
try,  but  that  they  should  all  be  used  at  tke  vac 
station  in  order  that  proper  comparisons  mnia'  tlie 
same  conditions  can  be  made,  with  a  view  to  ar- 
riving at  a  decision  as  to  the  best  types  of  Tehide 
offered  for  the  army  use,  provided  it  should  later 
be  decided  that  such  means  of  transportation  pos- 
sessed merit  and  would  be  of  distinct  use  in  mili- 
tary operations. 


The  Pass  Over  the  Simplon. 

The  pass  over  the  Simplon  was  con- 
ditionally opened  to  automobile  traffic  on 
June  25.  Only  duly  authorized  chauffeurs 
holding  permits  will  be  allowed  to  make 
the  journey.  No  crossing  of  the  pass  by 
night  will  be  allowed.  Before  traversing 
the  pass  notification  must  be  made  to  the 
gendarmerie  of  Brigue  on  the  Swiss  side  or 
to  the  gendarmerie  of  Gordo  on  the  Italian 
side,  who  will  give  the  applicants  pennits, 
on  which  the  rules  and  conditions  are  print- 
ed. No  automobiles  will  be  allowed  to  cross 
the  Simplon  in  less  than  four  hours  and  a 
half,  speed  to  be  checked  by  officials  at 
places  en  route. 


Dealer's  Commission. 

A  prominent  manufacturer  writes  that  the 
reason  why  many  dealers  do  not  make 
money  is  that  they  do  not  maintain  prices, 
not  even  in  New  York  city;  moreover, 
many  dealers  run  their  places  of  business 
in  an  expensive  way,  their  establishments 
lacking  business  organization.  He  knows 
men  in  the  retail  selling  business  who  had 
hardly  a  dollar  a  few  years  ago,  but  who 
today  are  independent,  and  many  others 
who  have  made  more  than  a  living. 


On  the  occasion  of  the  marriage  of  King 
Alfonso,  of  Spain,  in  Madrid  recendy, 
Spanish  automobilists  organized  an  auto- 
mobile corso  in  honor  of  the  royal  couple. 
The  procession  consisted  of  131  vehicles, 
and  was  led  by  S.  Fernandez  Duro.  At 
the  Palais  Royal,  King  Alfonso  in  his  50 
horse  power  car  took  the  lead  of  the  pro- 
cession. 


The  fire  department  of  the  Paris  Munic- 
ipal Service  has  recently  been  provided 
with  a  motor  ambulance,  consisting  of  a 
special  body  designed  by  one  of  the  fire 
chiefs,  mounted  on  an  18  horse  power  Pan- 
hard  chassis.  The  ambulance  is  to  be  used 
for  the  quick  transportation  of  firemen 
(and  presumably  others)  injured  at  a  fire 
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President  Diaz,  of  Mexico,  has  purchased 
40  horse  power  Haynes  car. 
We   have    received  a  copy  of  a  book  of 
istructions  entitled  "How  to  Run  the  Ford 
fodel   K." 

The  A.  C.  of  Iowa  will  hold  a  hill  climb- 
ig  contest  on  Indianola  avenue  hill,  Des 
ioines,  July  4. 

Boston  automobilists  gave  the  orphans^  in 
ity  institutions  an  outing,  June  26,  at 
loughton's    Pond,  Milton. 

H  liber  Automobile  Company,  Detroit, 
.lich.,  >vill  soon  put  on  the  market  a  30 
lOTse  poNver  sightseeing  car. 

The  C.  R.  Wilson  Body  Company,  of  De- 
roit,  are  building  5,000  bodies  for  the 
Ford    four   cylinder  runabout. 

Century  Auto  Power  Company,  East 
Orange,  N.  J.,  will  change  their  corporate 
name  to  the  Kerosteam  Company. 

C.  M.  Ferrin,  agent  for  the  Northern 
cars  in  New  Hampshire  and  Vermont,  with 
hcidquarters  at  Concord,  N.  H.,  died  re- 
cently. 

A  contract  has  been  let  for  the  construc- 
tion of  new  machine  shops  and  office 
building  of  the  Western  Motor  Company, 
Lugan sport,  Ind. 

Dugald   Clerk,   of  London,  will   sail   for 

America    early    in   July   to   testify   for   the 

plaintiffs    in    the    Selden    patent    litigation. 

He    is    one  of  the  best  authorities   on  gas 

\  motors. 

In  reply  to  an  inquiry  in  our  columns  re- 
cently, J.  D.  Teeter,  4007  North  Eleventh 
street,  St.  Louis.  Mo.,  informs  us  that  he 
has  all  the  patterns  and  can  supply  any  re- 
pair parts  for  the  J.  A.  Scott  gasoline 
motor. 

The  Mitchell  Motor  Company,  of  New 
York,  has  succeeded  to  the  business  of  the 
Mitchell  Commercial  Vehicle  Company, 
formerly  at  121  West  Thirty-first  street, 
Xcw  York.  The  new  company  is  located 
at  1787  Broadway. 

The  new  bridge  over  the  Raritan  River. 
l>etween  Perth  Amboy  and  South  Amboy, 
X.  J.  has  been  opened  to  the  public.  This 
will  make  the  route  to  Jersey  shore  resorts 
ii  miles  shorter. 

The  selectmen  of  the  town  of  Leicester. 
Mass.,  famous  for  its  constable  traps,  have 
voted  not  to  allow  reckless  driving  or  ex- 
cessiw  speeding  this  summer,  but  so  long 
as  motorists  manifest  a  spirit  of  fairness 
they  will  be  met  in  the  same  spirit. 

We  learn  that  the  recent  hill  climbing 
competition  of  the  Midland  A.  C.  of  Bir- 
mingham, England,  was  won  by  an  18  horse 
power  White  steamer  from  a  field  of  thirty- 
four  competitors,  including  gasoline  cars 
of  as  high  as  60  horse  power. 

The  American  Machiiist  of  May  14  con- 
tains a  description  of  'The  Electrical  Equip- 
ment of  the  Olrls  Ga^   Power  Company,  of 


Lansing,  Mich."  At  this  plant  the  power 
obtained  from  engines  being  "run  in"  and 
tested  is  used  for  operating  the  machine 
shop. 

We  have  received  a  copy  of  a  statement 
issued  by  Henry  Ford  to  the  effect  that 
the  recent  action  of  Judge  Lacombe  against 
John  B.  Trevor,  in  contempt  of  court  pro- 
ceedings, has  no  bearing  on  the  validity  of 
the  Selden  patent. 

After  July  i  the  Northern  Manufactur- 
ing Company  will  be  known  as  the  North- 
ern Motor  Car  Company.  No  changes  in 
capitalization,  officers  or  policy  of  the  con- 
cern will  be  made.  The  company  are  con- 
templating building  a  large  extension  to 
their  plant. 

The  Welch  Motor  Car  Company,  Pontiac, 
Mich.,  have  leased  the  factory  formerly  oc- 
cupied by  the  Freeman  Stamping  Com- 
pany on  South  Saginaw  street,  opposite  the 
Welch  plant.  Machinery  will  be  installed 
at  once  and  the  capacity  of  the  Welch  plant 
considerably  increased. 

According  to  John  L.  Poole,  of  the  Aero- 
car  Company,  there  is  a  big  demand  for 
air  cooled  cars  in  Norway,  Sweden,  Den- 
mark, Russia  and  Germany.  Russia  is  a 
great  field  for  the  sale  of  automobiles,  and 
will  be  a  still  greater  one  when  the  present 
political  disturbances  have  quieted  down. 

A  feature  of  the  clubhouse  being  erected 
by  the  Indiana  Motor  Club  of  White  City, 
near  Indianapolis,  will  be  an  up  to  date 
garage  for  the  use  of  club  members  and 
their  friends.  It  will  accommodate  about 
twenty-five  cars  at  a  time,  and  will  be 
placed  in  the  charge  of  expert  mechanics. 

The  roadway  leading  from  Indianapolis 
to  Broad  Rippie  Park  on  the  north  will  be 
oiled  during  this  summer.  The  roadway 
is  8  miles  long,  and  the  work  will  be  an 
experiment,  the  estimated  cost  of  $150  a 
mile  to  be  l>orne  by  a  subscription  raised 
among  the  automobile  dealers  and  owners 
of  Indianapolis. 

W.  I.  Pickling  has  purchased  the  entire 
interest  of  the  Automobile  Cover  and  Top 
Manufacturing  Company,  154  East  Fifty- 
seventh  street,  New  York.  The  plant  is 
being  enlarged  to  accommodate  painting 
and  repair  jobs  on  automobiles,  together 
with  all  kinds  of  limousine,  tonncau  and 
automobile  body  work. 

The  third  annual  orphans'  outing  of  the 
Worcester  Automobile  Club  was  held  on 
June  23.  forty-six  cars  belonging  to  mem- 
bers of  the  club  participating.  Two  hun- 
dred and  fifty  of  the  city's  orphans  were 
guests  of  the  club  for  the  day.  A  halt  was 
made  at  Pinehurst,  where  the  different 
places  of  amusement  were  throw  open  to 
the  children.  M.  P.  Whittall  was  in  charge 
of  the  outing. 

Percy  Pierce,  of  Buffalo,  who  went 
abroad  for  the  purpose  of  driving  his  40-45 
Pierce  in  the  great  European  touring  con- 
tests, has  been  placed  at  the  head  of  the 
list  of  contestants  who  received  honorable 
mention  for  their  performances  in  the  re- 
cent flcrkomer  tour.  This  news  arrived 
here    Monday,   but   there   was   no   informa- 


tion as  to  whether  or  not  Mr.  Pierce  would 
try  to  win  the  Glidden  trophy  again  this 
year. 

Commissioner  Hunter,  of  the  Pennsyl- 
vania State  Highway  Department,  has  de- 
cided to  use  a  portion  of  the  revenue  de- 
rived from  automobile  licenses  to  experi- 
ment with  the  various  devices  for  keeping 
down  dust  on  public  roads.  These  experi- 
ments will  be  conducted  the  next  thirty 
days  on  the  public  roads  in  the  vicinity  of 
the  commissioner's  home  at  Jenkintown. 

The  new  automobile  factory  of  the  White 
Sewing  Machine  Company  at  Geveland  is 
nearing  completion,  and  will  be  ready  for 
the  installation  of  machinery  by  July  i. 
The  building  is  over  600  feet  in  length,  with 
a  "sawtooth"  roof,  giving  ample  light.  It 
is  of  steel,  cement  and  fireproof  construc- 
tion, and  underneath  each  department  is  a 
subcellar,  where  will  be  stored  the  material 
and  parts  for  that  particular  department. 


Szisz   Leads  in  Grand   Prix. 

Frangois  Szisz  and  his  105  horse  power 
Renault  upheld  the  supremacy  of  the  French 
constructors,  June  26,  at  Le  Mans,  France, 
in  the  first  half  of  the  Grand  Prix  of  the 
A.  C.  of  France  over  the  Sarthe  circuit. 
He  completed  the  six  rounds  of  the  62 
mile  course  in  5  hours  45  minutes  and  30 
seconds,  having  traveled  the'  372  miles  at 
an  average  speed  of  107  kilometers  (66.4 
miles)   per  hour. 

Albert  Clement,  the  young  son  of  the 
builder  of  the  125  horse  power  Bayard- 
Clement  he  drove  so  skillfully,  finished  in 
second  place,  his  time  being  6  hours  11 
minutes  and  40  3-5  seconds 

Nazzaro,  of  Italy,  who  did  so  well  for 
his  country  in  last  year's  race  for  the  Coupe 
Internationale,  when  he  finished  second  to 
the  great  Thery,  overshadowed  his  more 
famous  compatriot,  Lancia,  by  finishing  in 
third  place  with  his  135  horse  power  Fiat 
in  6  hours  26  minutes  5  3-5  seconds.  Elliot 
F.  Shepard,  of  New  York  city,  was  fourth 
with  a  125  horse  power  Hotchkiss  as  a  rep- 
resentative of  France  in  6  hours  30  minutes. 
His  fastest  circuit  of  the  course  was  the 
fourth,  which  he  made  in  57  minutes  45  1-5 
seconds.  The  following  finished  behind  the 
leading  quartet  in  order  named:  Barilier. 
no  horse  power  Brasier,  France,  fifth; 
Richez,  105  horse  power  Renault,  France, 
sixth;  Dr.  Weillschott,  135  horse  power 
Fiat,  Italy,  seventh ;  Teste,  130  horse  power 
Panhard,  eighth;  Lancia,  135  horse  power 
Fiat,  Italy,  ninth;  Hemery,  125  horse  pow- 
er Darracq.  France,  tenth;  Rigoly,  100 
horse  power  Gobron,  eleventh;  Mariaux, 
120  horse  power  Mercedes,  Germany, 
twelfth;  Baras,  no  horse  power  Brasier, 
France,  thirteenth;  Duray,  130  horse  power 
Lorraine-Dietrich,  France,  fourteenth ;  Pier- 
ry,  no  horse  power  Brasier,  France,  fif- 
teenth; Jenatzy,  120  horse  power  Mercedes, 
Germany,  sixteenth,  and  Rougier,  130  horse 
power  Lorraine-Dietrich,  France,  seven- 
teenth. 
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Oarage  Notes. 

F.  A.  Furbusb  will  open  a  garage  at  Rumford 
Falls,  Mc. 

R.  R.  Lambcrson  will  open  a  garage  at  Ballston 
Spa,  N.  Y. 

J.  V.  Dowd,  Jr.,  has  opened  a  garage  at  Ballston 
Spa,  N.  Y. 

Dr.  W.  H.  Egglcston  has  opened  a  garage  at 
Warsaw,  Ind. 

P.  L.  Gregoire  is  building  a  garage  in  Varnum 
avenue,  Lowell,  Mass. 

C.  H.  Winn  is  planning  to  erect  a  garage  on 
South  street,  Peekskill,  N.  Y. 

The  Dudley  Auto  School  Company  have  opened 
a  garage  at  250  Main  street,  Marlboro,  Mass. 

John  S.  Ducr  has  purchased  the  agency  and 
garage  business  of  Scott  &  Powers,  Hastings,  Neb. 

The  Times  Square  Automobile  Company's  garage, 
164  West  Forty-sixth  street,  New  York,  was  dam- 
aged by  fire  June  20. 

Sid  Black  will  open  a  new  garage  on  Walnut 
street,  near  Seventh  street,  Cincinnati,  in  addition 
to  his  Ninth  street  garage. 

A  garage  is  being  erected  for  the  Huntsman- 
Shelden  Auto  Company,  El  Paso,  Tex.,  of  which 
J.  L.  Lawrence  is  the  manager. 

H.  Paulman  &  Co.,  1312  Michigan  avenue,  agents 
for  the  Pierce  Arrow  car,  will  move  to  their  new 
building  at   1432  Michigan  avenue  on  August   i. 

The  Gibson  Automobile  Company,  Indianapolis, 
Ind.,  are  preparing  to  enlarge  their  garage  to  about 
twice  its  present  area.  The  building  will  be  done 
in  the  early  fall. 

Sears  Brothers'  automobile  repair  shop  at  In- 
dianapolis, Ind.,  which  was  recently  partially  de- 
stroyed by  an  explosion  of  gasoline,  has  been  re- 
paired and  is  now  open. 

The  Colorado  Automobile  Company,  Denver,  Col., 
has  been  sued  for  $8,000  damages  because  William 
Earl,  a  laundryman,  was  run  down  and  injured 
by  one  of  their  automobiles. 

Jordan  &  Davis,  real  estate  dealers,  are  to  erect 
a  garage  at  Granby  and  Tenth  streets,  Norfolk, 
\^a.,  this  summer.  It  will  have  5,000  feet  floor 
space,   and   will  cost   $3,500. 

S.  S.  Smith,  one  of  the  agents  appointed  by  the 
New  Jersey  Department  of  Motor  Vehicle  Regula- 
tions and  Registration,  conducts  a  garage  on  St. 
George  avenue,  Rahway,  N.  J. 

W.  S.  Morton  and  H.  R.  Simonctti  have  pur- 
chased the  business  of  the  Kline  Automobile  Com- 
pany, 12-14  North  River  avenue,  Harrisburg,  Pa., 
and  will  continue  the  business  under  the  same 
name. 

The  C.  P.  Warner  &  Co.  have  consolidated  with 
the  Twentieth  Century  Motor  Car  Company,  and 
will  do  business  under  the  name  of  C.  P.  Warner 
&  Co.  at  1 42 1  Michigan  avenue.  Mr.  Warner 
states  that  they  will  conduct  an  automobile  livery, 
and  act  as  local  agents  for  the  Grout,  Moline  and 
Crawford  cars. 


Trade  Literature  Received. 

Knox  Motor  Truck  Company,  Spring^eld,  Mass. 
— Circular,  "Atlas  Gasoline  Trucks." 

The  C.  H.  B.  Blomstrom  Motor  Company,  De- 
troit,  Mich. — Booklet,   "The  Queen,   Model   K." 

The  Duff  Manufacturing  Company,  Pittsburg, 
Pa. — Catalogue,  "The  Duff  Geared  Ratchet  Screw 
Jacks." 

Orlando  F.  Weber  Company,  1322-26  Michigan 
Avenue,  Chicago,  111. — Booklet,  "Weber  Service,  a 
.S<juare  Deal." 

Joseph  Dixon  Crucible  Company,  Jersey  City, 
N.  J. — Booklet,  "Unions  for  Steam  Pipes,"  by  W. 
H.  Wakcman,  an  expert  steam  engineer.  (Re- 
printed   from   Graphite.) 

H.  W.  Johns-Manville  Company.  100  William 
Street,  New  York. — Booklets,  "Asbestos  Fire  Felt 
Covering,"  "Tests  and  Practical  Data  Showing 
Economy  in  Transmitting  .Steam  by  the  Portland 
Sectional  Conduit  System,"  "CovtrinKs  for  HiRh 
Pressure  and  Superheatcf'  Steam  I'laiits,"  "Roofing 
Reasons  as  Applied  to  'J-M'  Asbestos  Roofing," 
"Asbcstoccl  Covering  for  lltatiiij?  Sy^unis,"  "Key- 
stone Hair  Insulator,"  etc. 


Trade  Personals. 

H.  A.  Gill  is  to  be  the  new  general  manager 
of  the  Autocar  Company,  Ardmorc,  Pa.,  instead 
of  George  R.  Bid  well,  as  previously  reported. 

Max  J.  Helmes,  M.  £.,  formerly  assistant  man- 
ager of  the  Mack  Brothers  Motor  Car  Company, 
Allen  town,  Pa.,  will  sail  for  Europe  early  xtt  Juty. 

Warren  Noble,  of  London,  England,  an  automo- 
bile manufacturer,  with  a  large  factory  at  Coventry, 
is  in  this  country  studying  American  methods  of 
automobile  manufacturing. 

Raymond  J.  Youngblood,  for  some  time  con- 
nected with  the  Soules  Motor  Car  Company's  De- 
troit branch,  has  become  associated  with  the  Fisk 
Rubber  Company's  branch  in  that  city. 


New  Incorporations. 

Standard  Motor  Truck  Company,  Pittsburg,  Pa. 
— Capital  stock,  $10,000. 

Detroit  Auto  Sight  Seeing  Company,  Detroit, 
Mich. — Capital   stock,   $15,000. 

The  Trenton  Auto  and  Transit  Company,  Tren- 
ton, N.  J. — Capital,  $50,000.  Incorporators,  John 
M.  Murray,  Charles  F.  Weik  and  Charles  D. 
Clayton. 

The  Triumph  Automobile  Company,  Sandusky, 
Ohio. — Capital  stock,  $12,000.  Incorporators,  Leve- 
rettc  L.  Curtis,  Christian  A.  Rittman,  John  White- 
worth,  Arthur  M.   Spore  and  Byron  A,   Crosier. 

The  Toledo  Repair  and  Fittings  Company,  To- 
ledo, Ohio. — Capital,  $10,000.  Incorporators,  John 
V.  Todd,  Geo.  R.  Jayncs,  Wm.  F.  Rabdone,  Ed 
Beardsley  and  Mark  Winchester,  to  repair  and  vul- 
canize automobile  tires,  handle  fittings  for  auto- 
mobiles and  launches  and  deal   in  marine  motors. 

Central  Automobile  Exchange  and  Supply  Com- 
pany, St.  Louis,  Mo. — Capital  stock,  $10,000.  In- 
corporators, Charles  W.  Shevlin,  John  W.  Shevlin, 
Hy.  H.  Artz,  Sylvanus  Shevlin.  General  business 
in  selling  automobiles  and  maintaining  repair  shop. 

Williams  Automobile  Company,  Akron,  Ohio. — 
Capital  stock,  $1,000,000,  to  manufacture  automo- 
biles under  Williams  patents. '  Incorporators,  Harry 
Williams,  George  W.  Phillips.  Edward  M.  Gran- 
tham, Harvey  Musser,  Henry  Robinson  and  John 
F.   Townsend,   all  of  Akron. 


New  Agencies. 

Abilene,  Tex. — Spalding  Brothers,  Queen  cars. 

Buena  Vista,  Col.— A.  E.  Wright,  Jr.,  Reo  and 
Moline  cars. 

Cleveland,  Ohio. — H.  S.  Moore,  i6o  Crawford 
road.  Queen  cars. 

Newark,  N.  J. — A.  H.  Humphreville,  237  Halscy 
street,  Elmore  cars. 

Battle  Creek,  Mich. — American  Motor  and  Cycle 
Company,   White  car. 

St.  Louis,  Mo. — MacNish  Auto  Company,  3667 
Olive  street.  Queen  cars. 

Marlboro,  Mass. — E.  E.  Moore,  the  Lambert  car; 
F.  S.  Dewey,  the  Buick;  La  France  Auto  Repair 
and   Supply  Company,  the  Maxwell. 


Patents  Issued  June  la,  1906. 

822,900.  Lubricator. — John  F.  McCanna,  Chi- 
cago, 111.  Original  application  filed  June  15,  1903. 
Divided  and  this  application  filed  December  x, 
1905. 

822,989.  Nut  Lock. — Clayton  M.  Schooley  and 
Oden  N.  Casey,  Leesburg,  Va.,  assignors  of  thirty- 
five  one-hundredths  to  said  Schooley,  fifteen  one- 
hundredths  to  said  Casey,  and  one-half  to  Julian 
H.  Grubb,  Leesburg,  Va.     Filed  June  20,  1903. 

822,996.  Water  Cooling  Apparatus. — Arthur  P. 
Smith,  Springfield,  Mass.  Filed  February  24, 
1903. 

823,016.  Cooler. — Adolph  P.  S.  Wohlpart  and 
Philip  Wohlpart,  New  York,  N.  Y.  Filed  August 
11,    1905. 

823,083.  Roller  Bearing. — William  H.  Russell, 
Douglastown,  Canada.     Filed  April  27,   1905. 

823,089.  Repair  Device  for  Tires. — John  R. 
Vosburgh,  Johnstown,  N.  Y.  Filed  December  7, 
1905. 


823.093.  Wheel  Rim.— Harry  B.  WOUactt,  N« 
York,  N.  Y.     Filed  February  3,   1905.  j 

823titS«  Muffler. — Benjamin  A.  Gnmun,  Qn|| 
cothe,   Ohio.     Filed  December  8,.  1905. 

823,163.  Headlight  Control  for  AutomotRk^- 
Jacob  S.  D^lrick,  Baltimore,  McL  Filed  Septra  S 
9.    1905. 

823,178.  Frictiona!  Power  Tran«niMioT>  Med 
anism. — Ivert  Larsen  and  Robert  Hardie,  Cfc 
cago,  111.  Filed  November  17,  1905. 

823,185.  Air  Valve  for  Gas  Engines. — Rtabe 
Miller,  Jr.,  Pittsburg,  Pa.,  asftignor  of  one-half  1 
D.  W.  Dunlevy,  Pittsburg,  Pa.  Filed  Janoary  r, 
1905. 

823»347-  Valve  Gear  for  Explosive  Engisa.- 
Albert  C.  Menges,  Grand  Rapids,  Mich.,  asaigiM 
to  William  Harrison,  Grand  Rapida,  Mich.  Fik 
December  23,   1904. 

823,369.  Speed  Gearing.  —  Frederick  W 
Schroeder,  London,  England.  Filed  October  i, 
1903. 

8*3,384.  Spring  Wheel. — Georgette  Bardet,  St 
Lcu-Taverny,  France.    Filed  November    13,    19c  5- 

8*3,450.  Gas  Engine. — Benjamin  F.  Stcvar 
Chicago,  111.     Filed  February  10,   1905. 

823,454.  Vehicle  WhceL—Willard  S.  N^Tutt 
Chattanooga,  Tenn.     Filed  July  29,  1905. 

823,485.  Carburetor  for  Explosive  Engines,.- 
William  J.  Steinbrenner  and  God  fried  J.  Mayei 
Buffalo,  N.  Y.,  assignors  of  one-third  to  Williai 
H.  Kreinheder,  Buffalo,  N.  Y.  Filed  March  j 
1905. 

823,487.  Speed  Changing  Mechanism. — Char*.e 
C.  Williams,  Cleveland,  Ohio,  assignor,  hy  dircc 
and  mesne  assignments,  of  one-half  to  George  £ 
Harbaugh  and  one-half  to  Webster  F.  Travta 
Cleveland,    Ohio.      Filed   January    16,    1904. 


Patents  Issued  June  19,  1906. 

823,522.  Controlling  Mechanism  for  Aatr>n.'> 
biles. — Benjamin  A.  Gramm,  Chillicothe,  t>l-M 
Filed  November  17,  1905. 

823,524.  Differential  Gear  Casing. — Emmet  P 
Gray,  Cincinnati,  Ohio,  assignor  to  Gray  ManaJic 
turing  Company,  of  Detroit,  Mich.,  a  corporatK.? 
of  Michigan.  Filed  January  a,  1904.  Renewed 
February   19,   1906. 

823,529.  Spring  Wheel.— Edward  V.  Hartfori 
New  York,  N.  Y.,  and  August  W.  Schenbrr.  H* 
boken,  N.  J.,  said  Scheubcr  assignor  to  said  Hart 
ford.     Filed  June  22,  1905. 

823,598.  Valve  for  Acetylene  Gas  Generators.— 
Isaac  W.  Higgs  and  Hokon  Hoyoss.  Chicago,  TK, 
assignors,  by  mesne  assignments,  to  Home  Carbfk 
Gas  Company,  Chicago,  111.,  a  corporation  of  Sotiib 
Dakota.     Filed  August  8,  1902. 

823,608.  Carbureter  for  Explosive  Engines.— 
Jean  B.  D.  M.  Malezieux,  Paris  France.  Fikd 
July  18,  1904. 

8-23,677.  Acetylene  Generator. — Etigcne  Fon- 
bonne,  Antwerp,  Belgium.  Filed  November  Jt% 
1905. 

823,680.  Tire  Cover. — John  P.  Gordon,  Ct»hir^ 
bus,  Ohio.     Filed  January  2,  1906. 

823,742.  Carburetor  Control  Mechanism  for  Mt^ 
tor  Vehicles. — Charles  Schmidt,  Detroit,  Mich.,  a^ 
signor  to  Packard  Motor  Car  Company,  Dctnnt, 
Mich.,  a  corporation  of  West  Virginia-  Fi^i 
March  10,  1905. 

823,811.  Automatic  Circuit  Making  and  Bmk 
ing  Device  for  Automobiles  and  the  Like. — Andr?* 
L.  Riker,  Bridgeport.  Conn.,  assignor  to  the  "L^ 
comobile"  Company  of  America,  New  York,  N.  V, 
a  corporation  of  West  Virginia.  Filed  October  '^^ 
1903. 

823,829.  Shock  Absorber. — Oscar  E.  Vc«il 
Pittsburg,  Pa.     Filed  August  24,  I905- 

823,839.  Tire.— William  N.  Wright  and  Ejwt 
Carson,  Beaver,  Pa.     Filed  .\pril  25,  1905. 

823,876.  Nut  Lock.— WiUiam  N.  Keen,  ^^^ 
Springs,  La.,  assignor  of  one-half  to  Ph.  Haa* 
brough,  Avita  Springs,  La. 

823,938.  Wheel. — Matthew  I>ixon,  Long  IsUm' 
City,  N.  Y.    Filed  July  29,  1905. 

824,041.  Implement  for  Putting  on  PneitmiiJt 
Tires.— Phil iii  F.  Pilliner,  Philadelphia.  Pa  Fil  ■* 
November  <A  1905* 


he    more   extensive    your   experience 
with  tire  pumps,  the  more 
pronounced  will  be  your  pleasure 
when  you  use 

lie  Imperial-Wixon 
Compound 
Air  Pump 

It's  made  for  automobile  xise  and 
is  the  leader  in  its  iield. 

Thousands  of  motorists  are  using 
it  and  not  one  kick  registered. 

Works  quickly,  easily  and  is  built 
strongly.  Small  and  compact, 
it  takes  up  very  little  space. 

Try  it,  and  if  you  then  like  it. 
keep  it.     Sells  for 

$5.00  ON  APPROVAL 

Ask  any  dealer,  and  be  sure  to 
write  for  our  catalogue  describing 
this   and   other  high  class   auto- 
mobile    accessories     which     we 
make. 

nperial  Brass  lifg.  Co. 

44  S.  JEFFERSON  ST.,  CHICAGO 

notor  Car  equipment  Co.,  SS  Warren  St.. 
New  York,  Sole  Export  Agents. 


"TRIUMPH" 

Gasolene  Qage 

For  tanks  with  or  without 
pressure,  to  show  quantity 
of  gasolene.  Simple,  reli- 
able and  of  superior  work- 
manship. 

The  Triumph"  Qaso- 
iene  Tank  Oasre  has  been 
adopted  as  part  of  the  regu- 
lar equipment  of  all 
•*  Pierce  Great  Arrow  ** 
Cars  for  the  season  of  1906. 

See  that  your  new  car  has 
a  "  Triumph  "  Gage. 

5ostoi  Alto  Gi|e  Conpaiy 

BOSTON.  MASS. 


It  oa  Qnot«  Toa  on 

IE  TRin  ELECTRIC 


TRITT 

Jump  Spark 
GOIUS 

UNIT  TYPE 

Quality,  Coastnictioii, 
Style  and  Finish  are 
Superior. 

NO  MORE  RBLiABLB 
COILS  CAN  BB  HAD 
ATANYPRICB. 

1906  Reqolrementfl 

CO^UnioiiQtyJnl 


ns  CUT  GEARS   FOR  AUTOMOBILES. 


8 pie  gears  can  be  made  in  one  piece  and  planed 
e  Gear  Shaper.  Send  prints  and  ask  for  prices. 
Beit  quality  of  work.  Moderate  prices.  Prompt 
Varies. 

HE   FELLOWS   GEAR   SHAPER   CO. 

SPRINOPtELD.  VT..  U.  8.  A. 


WE  MAKE 


Drive  Chains  for  Autemebiles 

DETATCHABLE   AND   RIVETED 


1  — 1  •  L  — » 


PATENT    PBMDIlfG 

Our  J  in.  Pitch  Truck  Chain  is  the  best  design   offered  the  XtUm. 
Send  for  particulars.  Sprockets  in  stock  and  to  order. 

BALDWIN  CHAIN  &  MFG.  CO. 

35  HERON  STREET,  WORCESTER.  MASS. 

PKTERSOa  Ai  DRAPER,  166  Leke  Street,  Chicago,  in.   ' 


HOW  ARE  YOUR 

BAncRies? 

Test  with  our  com- 
bination Pocket  Volt- 
Ammeter.  O.SO  Am- 
peres, 0.6  Volts.  56.00. 
Ammeter  only  f4.00. 
Price  includes  a 
leather  case.  Send 
for  Circular  B.  CON- 
NCCTICUT  TCL.i 
ELEC  CO..  Inc,  Mer- 
iden.  Conn.,  U.  S.  A. 


ASHTON 

SUPERIOR 

Pop  Safety  and  Cylinder  Relief 
Valves,  Steam,  Air  and  Water 
Gauges,  Gauge  Cocks,  etc., 

F'or  Steam  Vehicles 

THE  ASDTON  VALVE  CO. 

27 i  PrmnkUn  St,  BoMton,  Mmmb, 

BRANCHES : 

New  York.  Chicago.  63  Crotched 
Friars,  London,  England. 

Writb  for  Catalooub  H. 


VOUIBR! 


NOUtK".  Fk^\S 


«QT)1.L1.  Ql  tUti 


19M  Styles  aad  Prices  will  soon  be  anaoaaccd. 

THE  POST  &  LESTER  CO.  "^SS?.? 


This  Tirade  Mark  on  Every  Package 


USE 


ALBANY  GREASE 

FOR    YOUR    AUTOMOBILE 

Tt  Is  the  Best,  Cheapest,  Cleanest 
and    Safest    Lubricant     Known. 

It  will  not  gum.  prevents  rust,  reduces  friction,  does  net 
drip,  prevents  hot  boxes,  keeps  your  motor  in  perfect 
running  order,  saves  expenses  and  repairs  and  will  not 
freeze. 

It  Is  the  Standard  Automobile  Lubricant  and  la 
used  by  most  naanufaoturers  of  autoniobiles  to 
start  their  new  machines. 


Um  No.  t  £rade  for  Winter  and  No.  S  for  Summer.  For  trannnis- 
sion  or  ensemble  eeu*.  use  No  1  in  Summer  and  No.  0  in  Winter. 
The  quality  of  the  grades  is  the  same;  the  difference  is  only  la 
consistency. 


ONLY  MADE  BY 


Look  ont  for  Yellow  Label. 


ADAM  COOK'S  SONS.  313  West  St..  N.Y.  City 


THH     LrAISB 

STEAM  TOURING  CAR 

Steel  chassis,  full  alnminnm  body,  com- 
pound engine  and  condenser.  No  heat 
under  seats.  Our  new  type  of  boiler  com- 
bines advantages  of  the  flash  system 
with  constant  pressure  and  reserve  of 
power.  All  i)ower  generating  functions 
automatic. 

Price  $2,260. 

J  LANE  MOTOR  VEHICLE  CO, 

-     -       --^^  POUGHKEEPSIE,  N.  Y.,  U.S.A. 

New  York  Representative,   W.  Q.  RICHARDSOIV.  514  A  518  West  145th  Street 


This  is  the  Pierce  Great  Arrow  2S-32  H.  P*  with  straight  toimeau  body^  Cape 
top  and  foldinsf  elass  front*  Price  without  top  or  glass  fronts  $49000.  Cape  top 
$^X)  extra*    Folding  glass  fronts  $50  extra* 

^TJT?  DTirO/^^ir  A  UUr\\X7  ^^  ^  ^^^  whose  Snal  destination  is  neither  the  scrap  heap  nor  the 
1  XllL  1  IILJxv^JLi  JlJVXvv/  W  machine  shop.  There  are  probably  more  Pierce  Arrows  of  old 
models  now  in  satisfactory  use  than  any  other  make  of  car.  A  Pierce  car  of  several  years  back  is  a  better 
investment  than  many  1906  cars. 

The  greatest  obstacle  to  the  ownership  of  an  auto  to  many  people  is  the  cost  of  maintaining,  not  the 
ordinary  garage  charges,  but  the  far  greater  expense  of  repairs,  adjustments  and  the  like.  Even  if  you  do 
not  mind  the  cost  of  these,  the  annoyance  and  delay  when  a  car  breaks  down  take  away  from  the  pleasure 
of  operating  it. 

In  the  famous  Glidden  Trophy  run  the  Pierce  Arrow  went  one  thousand  miles  without  a  single  adjust- 
ment. More  than  that,  it  did  not  require  an  expert  chauffeur  or  mechanic  to  do  this.  The  performance  can 
be  duplicated  by  any  American  gentleman  with  a  Pierce  car. 

If  you  are  interested,  we  will  send  booklets  and  technical  descriptions. 

The  George  N.  Pierce  Company,  Buffalo,  N.  Y. 

Members  Association  Licensed  Automobile  Manufacturers. 
LIST    OF    DEALERS 


Baltimore.    Md Southern  Auto  Co.,  2021  Maryland  Ave. 

Boston,   Mass J.  W.  Maguire  Co..  745  Boylston  St. 

Buffalo,  N.  Y The  George  N.   Pierce   Co..   768   Main   St 

(Retail.) 

Chicago,    III H.  Paulman  &  Co.,  1821  Michigan  Ave. 

Denver,  Colo The  George  N.  Pierce  Co.,  1643  Califor- 
nia St. 

Detroit,   Mich J.  P.  Schneider,  189  Jefferson  Ave. 

Geneva.  N.  Y J.   A.  PUce. 

Hartford,  Conn The  Miner  Garage  Co«   120  Al)yn  St. 

Houston,   Tex Hawkins  Auto  &  Gas  Engine  Co. 

Kansas  City,  Mo E.  P.  Moriarty  Co.,  1«12  Grand  Ave. 

Los  Angeles.   Calif Bush  &  Burge,  cor.  Seventh  &  Main  Sts. 

Louisville,   Ky The  Zorn-Strauss  Co.,  Inc. 

Milwaukee,  Wis Hibbard  Automobile   Co. 

Montreal  and  Ottawa Wilson  &  Co..  142  Bank  St 

New  York.   N.   Y Harrolds  Motor  Car  Co.,  B'way,  68-69th  Sts. 

Oakland,    Calif The  George  N.   Pierce  Co.,   1018   Clay   St. 

(Wholesale.) 

Philadelphia,    Pa Foss-Hughcs  Motor  Car  Co.,  201  N.  Broad 


Pittsburg,   Pa Banker  Bros.  Co.,  Baum  &  Beatty  Sts. 

Portland,   Me J.  A.   Dowling. 

Portland.   Ore Covey  &  Cook  Motor  Car  Co. 

Providence,   R.  I...." The  Shepard  Co. 

Rochester,  N.   Y U.  S.  Automobile  Co.,  21  Plymouth  Ave. 

St  Louis,  Mo Western  Auto  Co.,  4701  Washington  Blvd. 

St   Paul.   Minn C  P.  Joy  Auto  Co..  868  Minnesota  St 

San  Francisco.  Cal Mobile  Carriage  Co.,  (k>lden  Gate  Ave.  k 

(}ough  St 

Saratoga  Springs.  N.  Y W.  L.  Hodges.  18  Woodlawn  Ave. 

Scranton.  Pa Sundard  Motor  Car  Co. 

Seattle.  Wash Broadway  Auto  Co. 

Sheffield,    Pa C   H.   Smith  Co.,   Ltd. 

Springfield.   Mass E.  H.  Qark  Auto  Co.  117  Lyman  St 

Syracuse.   N.    Y Amos- Pierce  Auto  Co.,  109  S.  Sute  St 

Titusville,   Pa A-   E.  Lambert 

Toronto.    Ont Auto  8c  Supply  Co.,  Ltd.,  94  Temperance  St 

Troy,   N.  Y Troy  Auto  Exchange,  22  Fourth  St 

Utica,   N.  Y Utica  Motor  Car  Co. 


*-•    *±-      lUO  \ 
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